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EASY TO END THAT 
BLIZZARD// JUST 
UPGRADE YOUR 

ANTENNA LEAD -I No 

Tough 
polyethylene 
jacket 

1, 1 

>Strong C 
conductors 

opperweld 11973 
Unicellular polyethylene 
core, each cell 
filled with inert gas Celluliu,e 

How Come Dept. 
Here's a black and white set owner. His receiver 

is in good shape. 
So's his antenna. Yet, from Channels 2 to 83, he 

sees a lot of snow. How come? 

Answer: That dirty, weathered flat twin -lead he's 
using. 

Here's your chance to keep an old customer faith- 
ful. Or to turn a new customer into a steady one. 
Upgrade him to Belden 8275 Celluline lead -in. 
Moisture and dirt are the bugaboos of the flat twin - 
leads. But Celluline helps keep 'em out. And, by 
doing so, delivers a signal over 4 times stronger on 
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Celluline 8275 

Flat Twin -Lead 
Catches Dirt & Moisture 
Between Conductors 

8275 
42% 

TUBULAR - - - -' FLAT 
LEAD-IN LEAD-IN 

8275 
25% 

8230 

8275 
14% 

8230 
1.5% 8230 

0.3% 

8275 
9% 

8230 
0.1% 

Chan. 2 Chan. 13 Chan. 14 Chan. 83 

Channel 2 and 90 times stronger on Channel 83 
(see chart). 

Sure, Celluline costs a couple of dollars more than 
flat twin -lead. But it delivers when the other's per- 
formance has gone to the dickens. 

So, upgrade your customers and keep 'em happy. 
Call your Belden Distributor for 8275 Celluline. He 
has it in 50, 75 and 100 -ft. coils. And in 250, 500 
and 1000 -ft. spools. 

If you have customers in congested, in -city areas, 
out on the fringes, in MATV equipped buildings - 
or if you're talking color -your Belden Distributor 
has other high -performance lead -ins that provide 
the right answer to these requirements. 

Remember: the right lead -in is fully as important 
as a good antenna. 

AWG & 
(Stranding) Color 

Nom. 
O.D. 

(Inch) 

Nom. 
Velocity of 
Propagation 

Nom. 
Capacitance 

(mmf /ft.) 
Nom. Attenuation 

per 
me 

100' 
db 

20 (7x28) Brown 300 80% 4.6 100 1.05 
x 200 1.64 

.400 300 2.12 
400 2.5 
500 2.98 
700 3.62 
900 4.3 

For a reprint of the informative magazine article, ELEC- 
TRONIC CABLES, send to: Belden Corporation, P. 0. Box 
5070 -A, Chicago, Illinois 60680. 

BELDEN 
... 

new ideas for moving electrical energy 0 
8 -7 -9A 

Don't forget to ask them what else needs fixing? 
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Special introductory offer to new members of the 

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 

404/437 

SOURCEBOOK 
OF ELECTRONIC 
CIRCUITS 

by J. Markus 

Pub. price, $19.75 
Club price, $14.75 

A494/754 

ENGINEERING 
MANUAL, 2/e 
by R. H. Perry 

Pub. price, $12.50 

Club price, $10.65 

391/432 

DISPLAY 
SYSTEMS 
ENGINEERING 

by 
H. R. Luxenberg 
& R. L. Kuehn 

Pub. price, $16.50 
Club price, $11.95 

A523/401 

CHARACTERIS- 
TICS AND 
OPERATION OF 

MOS FIELD - 

EFFECT DEVICES 

by P. Richman 

Put. price, $10.00 
Club price, $8.50 

A286/507 

SOLID -STATE 

ELECTRONICS 

by R. G. Hibberd 

Pub. price, $9.50 
Club price, $7.95 

389'608 

PRINCIPLES OF 

DATA COM- 
MUNICATION 
by Lucky, 
Weldon & Salz 

Pub. price, $14.50 
Club price, $11.60 

A037/604 

DIGITAL LOGIC 
AND COMPUTER 
OPERATIONS 

by Baron & 
Piccirilli 

Pub. price, $14.50 
Club price, $11.95 

356/434 

DIGITAL 
COMPUTER 
USER'S 
HANDBOOK 

by M. Klerer & 
C. A. Korn 

Pub. price, $27.50 
Club price, $23.35 

A347/506 

ELECTRONIC 
DIGITAL 
TECHNIQUES 

by P. M. Kintner 

Pub. price, $12.50 
Club price, $10.65 

A565/031 

AMPLIFIER 
HANDBOOK 
by R. F. Shea 

Pub. price, $37.50 
Club price, $29.50 

Save time and money by joining the 

Electronics and Control Engineers' Book Club 

Special $1.00 bcnus book 
comes to you with your 

first club selection 
A637'377 

TRANSISTOR 
CIRCUIT 
DESIGN 
by Texas 
Instruments, 
Inc., Staff 

Pub. price, $16.50 
Club price, $13.95 

A610/037 

MODERN 
COMMUNICA- 
TION 
PRINCIPLES 
by Stein & 
Jones 

Pub. price, $15.00 
Club price, $12.75 

A126/070 

PRINTED 
CIRCUITS 
HANDBOOK 

by 
C. F. Coombs, 
Jr. 

Pub. price, $17.75 
Club price, $14.95 

A259/607 

COMMUNICA- 
TION SYSTEM 
ENGINEERING 
HANDBOOK 

by 
D. H. Hamsher 

Pub. price, $29.50 
Club price, $24.95 

MAIL THIS COUPON TODAY 

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. 
December, 1570 CIRCLE NO.142 ON READER 

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 
582 Princeton Road, Hightstown, N.J. 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 bonus for just $1.00, and my first selection at the 
special Club price shown. These books are to be shipped on ap- 
proval, and I may return them both without cost or further obliga- 
tion. If I decide to keep the books, I agree to purchase as few 
as four additional books during the next two years at special Club 
prices (approximately 15% below list). 

Write Code No. of 
bonus book 

here 

Write Code No. of 
first selection 

here 

Name 

Address 

City 

State Zip 
E33149 
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Need 
an 8041b 
bait? 
Actual size 

ou'll get it from our 11/4 -ounce Sonalert" electronic 
audible signal. 

With as little as 6 VDC and 3 ma., Sonalert produces 
a piercing sound that's hard to ignore. Yet it weighs 
only a couple of ounces because it's all solid state. 
Even the transducer is a crystal. This makes Sonalert 
reliable, efficient and long lasting. And because it's 
solid state, there's no danger of arcing, no RFI or 
EMI noise, important considerations in computer and 
other control signal applications. 

Standard units vibrate at a fixed frequency of 2900 
± 500 Hz or 4500 ± 500 Hz depending on model. In 

c` Registered trademark, P. R. Mallory & Co. Inc. 

MALLORY 

addition, pulsing, warbling and AC models are avail- 
able. The penetrating sound covers a wider area than 
alarm lights and demands instant action. This makes 
Sonalert ideal where ignoring warnings would be 
hazardous or cause damage. Examples: aircraft fuel 
warning, electrical overload, computer error, auto- 
mobile door ajar or headlights -on warning. Other 
applications include communications, shipboard, 
missile and medical electronics alarms. 

For an informative 48 -page booklet of projects and 
circuit ideas, write for folder No. 9 -406. Address 
Mallory Distributor Products Company, a division of 
P. R. Mallory 8, Co. Inc., Indianapolis, Indiana 46206. 

MALLORY DISTRIBUTOR PRODUCTS COMPA 
a division of P. R. MALLORY & CO. INC. 
Box 1558, Indianapolis, Indiana 48200; Telephone: 317.838.5353 

Batteries Capacitors Cassette Tapes Controls Semicon Sonalerte Switches Timers Vibrators ICs 
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RI ectronicsWorld 
DECEMBER 1970 VOL. 84, NO. 6 

Contents 

ElectronicsWOrld 

HI -FI RECEIVERS 

THIS MONTH'S COVER 
illustrates our lead story on 
the new stereo receivers 
which we have lab- tested. The 
four receivers shown are rep- 
resentative of the entire 
group. Receiver at the upper 
right is the KLH Model 27. Be- 
low it is the Marantz Model 
22. At bottom right, with its 
cover removed, is the Altec- 
Lansing Model 714A. Stand- 
ing on end at left, also with 
cover removed, is Panasonic 
Model SA -70. For complete 
details on these and other re- 
ceivers, see our lead story on 
page 27. 
Photograph: Dirone -Denner. 
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27 EW Lab Tests New Stereo Receivers Julian D. Hirsch 
Results of our laboratory measurements on seventeen of the newest hi -fi stereo models. 
Recent design trends are covered along with descriptions of other available receivers. 

31 

32 

34 
38 

40 
43 
44 

Phasing P.A. Speakers Hardin Stratman 

Recent Developments in Electronics 

Designing a Small CCTV System Kenneth B. Knecht 

Computers That Talk Fred W. Holder 
Human voices respond to a user's request for information, making computer /human inter- 
face more personal and speeding operations. 

Chip Capacitors for IC's David L. Heiserman 

More on the Scheiber System Milton S. Snitzer 

A Slot- Loading Cassette Transport Alfred Zuckerman 
Description of Staar mechanism, which permits convenient slide -in slot loading and automat- 
ic changing of cassettes. System has been licensed to 25 companies. 

46 Nomogram Aids Voltage -Drop Calculations James E. McAlister 

47 Testing Hi -Fi Equipment Julian D. Hirsch 

Part 1. Test Equipment Required. 
Here's the specific kind of equipment needed, and its cost, that is required in order to keep 

hi -fi components in top -notch operating condition. 

57 Instrument Rental Considerations John Frye 

67 C.E.T. Test, Section #11 Dick Glass 

80 Answers to C.E.T. Test, Section #10 

81 Electronics World 1970 Index (Volumes 83 -84) 

6 For the Record (Editorial) 
More on 4- Channel Sound 

23 

60 

EW Lab Tested 
Dynaco SCA -80 Amplifier 
Wollensak 6250 Tape Recorder 

Test Equipment Product Report 
Sencore FE20 Solid -State V.O.M. 
Eico 379 Sine /Square -Wave Generator 
Audio Equipment "Rayguard" TV H.V. Monitor 
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The Booming Field in Electronics is 

COMMUNICATIONS 
The earth becomes smaller and outer space nearer 
because of the great strides being made in commu- 
nications electronics. 

Now is the time for electronicsmen to specialize - 
to get into and learn more about a single field in the 
broad electronics spectrum. You are more in demand 
if you are a specialist, and making communications 
your specialty can bring profession! satisfaction and 
financial success- because of the continuing boom in 
this "universe- shrinking" field. 

Learn how Pathfinder School of Electronics can 
prepare you by correspondence to be a COMMUNI- 
CATIONS ENGINEERING TECHNICIAN. Accred- 
ited by the Accrediting Commission of the National 
Home Study Council, and approved under the G.I. 
Bill, the Pathfinder course in Communications Engi- 
neering Technology can prepare you for the kind of 
future you will enjoy. Get the facts now. Ask for our 
free brochure. Write: 

Dept. C-11 
Pathfinder School of Electronics 

1509 N. It estern Are., Los .9ngele,. Calif. 9002 

Earn Your 

A. S. E. E. 
(Associate ln Science in Electronics Engineering) 

DEGREE 
Mostly by NOME STUDY Instruction 

Where will you be five years from today? Are you 
headed for real advancement in electronics, or 
are you in a rut? The technical experience you 
now have is important; it gives you a head start 
toward a better future. But to get ahead and stay 
ahead, experience must be supplemented with 
more education in electronics and allied subjects. 

Grantham School of Engineering - "the col- 
lege that comes to you" -offers to electronics 
technicians a home -study educational program 
for the Degree of Associate in Science in Elec- 
tronics Engineering (the ASEE), accredited by 
the Accrediting Commission of the National 
Home Study Council. 

The complete degree program except for the 
final ten lessons is presented entirely by corre- 
spondence. However, these last ten lessons are 
part of a two -week "Graduation Seminar" held 
at the School. Thus, you may do all of your 
ASEE Degree work by correspondence except 
for the final two weeks. 

Accreditation and G.I. Bill Approval 
Grantham School of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council, is approved under the G.I. 
Bill, and is authorized under the laws of the State 
of California to grant academic degrees. 

CßANTHAMENGINEERING 
"the college that comes to you 

1505 N. Western Av, Hollywood, CA 90027 

r 
I Grantham School of Engineering EW -12 -70 
I 1505 N. Western Ave., Hollywood, Calif. 90027 

Gentlemen: I have been in electronics for years. 
Please mail me your free Bulletin. 

Name 

Address 

City State -Zip 

Coming Next Month 
Special Feature Articles 

Color Television 
for 1 971 

Next month's issue will feature three timely and impor- 
tant articles on the 1971 color -TV receivers available 
on the market. A comprehensive listing of makes and 
chassis will include the most important specifications - 
both electrical and mechanical -on the sets you will en- 
counter this next model year. One interesting and popu- 
lar design trend seems to be toward modularizing TV 
sets for greater reliability and ease of servicing. Details 
on two color receivers, one from RCA and the other 
from Heath, will be discussed in two informative arti- 
cles covering design philosophies and special features 
of these two representative sets. 

Light Displays 
That 

Enhance Music 

Color organs and strobe lights can add to the emotional 
impact of music and, for that reason, are gaining in popu- 
larity at a phenomenal rate. How do they work, what can 
they do -or not do-and what sort of units are available? 
This article provides the answers. 

Testing 
Hi -Fi 

Equipment 

In this second article of a two -part series, Julian Hirsch 
covers the test procedures for servicing quality hi -fi com- 
ponents, provides useful hints on avoiding some common 
testing errors, and outlines simplified techniques which re- 
quire a minimum of specialized test equipment. Whether 
audiophile or professional technician, you can't afford to 
miss this article if you want your equipment to operate at 
its peak potential. 

Marine 
Communications 

Up-to-Date 

A summary of the latest and proposed FCC Rules and Reg- 
ulations that will lead to extensive changes in marine radio 
operations. While SSB will still be used in the 2 -3 MHz 
band, there will be a decided expansion of the v.h.f. /FM 
marine band. For the pleasure boater, commercial ship op- 
erator, or marine -radio technician, this article is a "must." 

All these and many more interesting and informative articles will be yours in 
the January issue of ELECTRONICS WORLD on sale December 17th. 
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"How well does the Heathkit AR -29 perform? 
Very well indeed! "...'`No other receiver 

in its price class can compare with it ! " 

Julian Hirsch, Stereo Review magazine 
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Here's Why ... 
Here's what Mr. Hirsch says about Sensitivity: "Its FM tuner had 
an IHF sensitivity of 1.75 microvolts, placing it among the finest 

in respect to sensitivity." 

About FM Frequency Response: "Stereo FM frequency response 
was extremely flat, ±0.25 dB from 30 Hz to 15,000 Hz." 

About Power Output: "We found the audio amplifiers to be con- 
siderably more powerful than their rated 35 watts (rms) per channel. 
With both channels driven at 1000 Hz into 8 -ohm loads, we measured 
about 50 watts (rms) per channel just below the clipping level." 

And this is what he writes about Distortion: "Harmonic distortion 
was under 0.1 per cent from 0.15 to 50 watts, and under 0.03 per 
cent over most of that range. IM distortion was about 0.1 per cent 
at any level up to 50 watts. At its rated output of 35 watts per channel, 
or at any lower power, the distortion of the AR -29 did not exceed 
0.15 per cent between 20 and 20,000 Hz. The distortion was typically 
0.05 per cent over most of the audio range, at any power level." 

About Input Characteristics: "... the AR -29 can handle any modern 
cartridge without risk of overload, and provide low distortion and 
an excellent signal -to -noise ratio." 

About Hum & Noise: "Hum and noise were extremely low: -90 dB 
at the high -level auxiliary input and -71 dB on phono, both ref- 
erenced to a 10 -watt output level." 

NEW 
FREE 1911 CATALOG! 
Now with more kits, more 
color. Fully describes these 
along with over 300 kits for 
stereo /hi -fi, color TV, elec- 
tronic organs, guitar ampli- 
fiers, amateur radio, marine, 
educational, CB, home & 
hobby, Mail coupon or write 
Heath Company, Benton Har- 
bor, Michigan 49022. 

About Assembly: "... the AR -29 construction made a positive im- 

pression." "... assembly has been markedly simplified." 

Says Mr. Hirsch about overall performance: "The test data speaks 

for itself." "... no other receiver in its price class can compare 

with it." 

Additional Features That Make the AR -29 
The World's Finest Medium Power Receiver 

All solid -state circuitry with 65 transistors, 42 diodes 
and 4 Integrated Circuits 7- 60,000 Hz frequency response 

Transformerless, direct -coupled outputs Greater than 
70 dB selectivity Factory assembled, aligned FET FM 

tuner Mute Control attenuates between- station FM 

noise Blend Control attenuates on- station Stereo FM 

noise Linear Motion controls for Volume, Balance, Bass 

& Treble Individually adjustable input level controls for 
source switching without volume changes Switches for 
2 separate stereo speaker systems Center speaker capa- 
bility Exact station selection with two tuning meters 
Stereo indicator Stereo headphone jack Swivel AM rod 
antenna 300 & 75 ohm FM antenna inputs Massive, 
electronically regulated power supply Modular plug -in 
circuit board construction 
Kit AR -29, (less cabinet), 33 lbs $285.00* 
Assembled AE -19, oiled pecan cabinet, 10 lbs ..$19.95* 

r HEATH COMPANY, Dept. 15 -12 

Benton Harbor, Michigan 49022 

L 

a Schlumberger company 

Enclosed is $ , plus shipping. 

Please send model (s) 
Please send FREE Heathkit Catalog. Please send Credit Application. 

Name 

Address 

City State Zip 

*Mail order prices; F.O.B. factory. Prices & specifications subject to change without notice. 11F -239 
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For 
More on 
4- Channel Sound 
WM. A. STOCKLIN, EDITOR 

WE have just returned from a three -day session at the 
Island Inn Motel (Westbury, Long Island, N.Y.) 

where this year's IHF Hi -Fi Show was held. It was an out- 
standing success, beyond the expectations of some of us in 
the industry, with over 12,000 in attendance. Despite the 
small rooms, narrow halls, and inadequate air conditioning 
(with temperatures in the 80's), very few seemed to object. 
Attendance was also good at the technical symposia which 
we have handled at all the Hi -Fi Shows for the past seven 
years. We attracted even greater numbers of enthusiasts 
than at previous shows, and many of these sessions were 
"standing -room only" affairs. 

Four -channel stereo was the main attraction and we were 
not too surprised to find that very few individuals, includ- 
ing many in the industry, really had even a basic concept of 
how one of the most important 4- channel techniques to 
date, the Scheiber system, works. Unfortunately, not much 
has been published on it. One of the best analyses, as far as 
we know, was that published in our September issue. Still, 
even today, Scheiber's company (patent now owned by Ad- 
vent Corp.) has not released all pertinent details or any 
schematic diagrams. Even though there is this lack of infor- 
mation on the subject, we think it appropriate to review 
some of the basics of 3- and 4- channel phantom stereo, 
along with further thoughts on the Scheiber system. 

Picture a conventional 2- channel stereo system with 
speakers 12 -feet apart. If you were to add a bass -only center 
speaker, it would have no effect on stereo response except 
to fill the hole in the middle. If, however, you were to add a 
wide -range speaker in the center, it would tend to pull the 
speakers together. With a simple matrixing system, the 
speaker could be connected between the output terminals 
of the left and right channels. If connected in- phase, as it 
should be, signals on left and right channels would be addi- 
tive; that is, they would appear on the center channel. A 
soloist would then dominate the center, as he should. In a 
ping -pong set -up (left speaker "on" and right one "off"), the 
sum would be 1 + 0 and the center speaker would have the 
same signal as on the left. Conversely, with the right speak- 
er "on" and the left one "off," the center channel would 
reproduce the same material as the right side. In essence, 
the center speaker is "on" in both situations. 

With the same program on the left and center speakers 
simultaneously, the source would appear to be at a point 
midway between the two. The tendency would be to re- 
duce the apparent sound spread between the speakers 
from 12 feet to 6 feet. Under normal operation, the power 
output of the center speaker would be reduced (down 6 dB) 
and, in a case like this, the pulling -in effect would not be as 
great. 

In the early days of stereo there were many 2- channel 
discs and tapes which were not properly phased; some were 
180 degrees out -of- phase. An interesting phenomenon oc- 
curred, and it is not beyond the realm of possibility that 
even today, in playback with a center speaker, the soloist 
6 

would not be heard dead center but through the two outer 
speakers. 

Dave Hafler of Dynaco, Inc. is not averse to the front - 
center speaker but he suggests that another be added in 
back of the listener, connected 180 degrees out -of- phase. 
(See "Adding Extra Channel for Improved Hi -Fi Ambi- 
ence" in our October issue.) This effect is somewhat similar 
to that of the front -center speaker in that a ping -pong 
effect would be similarly produced from the rear speaker. 
The only difference is in the soloist's performance. In an 
out -of -phase connection, the rear speaker would have zero 
output. But picture what would happen if the 2- channel 
program source were originally out -of -phase as suggested 
above. Then the soloist would be heard in the rear speaker 
and be divided across the two outer speakers in the front. 
This, of course, is unnatural and should be avoided. 

Let's replace the rear -center speaker with two in the 
back -one on the left and one on the right -connected out - 
of -phase with the front units. Through matrixing, it is possi- 
ble to direct a negative- going, out -of -phase signal to one 
side and a positive -going, out -of -phase signal to the other, 
thus creating a phantom 4- or 5- channel system. Bear in 
mind that the entire response is thus obtained from a con- 
ventional 2- channel disc or tape program source. This phe- 
nomenon (although not a true 4- channel system) is excel- 
lent and adds immeasurably to listening pleasure. 

Now let's substitute four microphones for the four speak- 
ers -with a combo in the center -and obtain a tape record- 
ing on a four -track system. Normally, the front -left and 
rear -left programs are added together in -phase to produce 
one channel of a 2- channel stereo system. The other side 
similarly produces the right channel. 

Peter Scheiber, on the other hand, came up with the idea 
of adding a fixed combination of in- and out -of -phase signals 
from each of the 4 tracks onto each of the four channels, 
and then developed an encoder to combine the 4 channels 
down to conventional 2 tracks. A decoder enables the lis- 
tener to separate them into independent sources. In es- 
sence, he has developed a 4- channel stereo system. It is 
compatible with present 2- channel and mono systems. It 
can be reproduced on 2- channel discs or tape and can be 
broadcast over FM stations without further FCC approval. 

The final result of his system is of particular interest. 
Without his gain- riding control, channel separation was 
quite poor. Starting with equal signals on all 4 tracks, final 
channel separation was 3 dB between any of the two side 
speakers with zero output from the diagonal speaker. So he 
developed the gain -riding circuit that cuts off and /or re- 
duces output from the two diagonally opposed speakers 
while boosting the output of the other two. The final result, 
even with the gain- riding circuits active, is that channel 
separation varies from a minimum of 3 dB to a relatively 
high value, depending on the relationship of signal levels. 
Actually, the company claims that, under average condi- 
tions, the channel separation between any two speakers is 
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around 15 dB. (See page 43 for a more 
detailed explanation.) 

Other 4- channel stereo systems have 
been announced. For example, Len 
Feldman, President of S.C.A. Services 
Co., Inc., has designed a unit which 
supposedly gives good performance. 
But, since nothing has been released 
on this as yet, we're unable to com- 
ment on its potential. Other designs 
will be cropping up shortly, too, includ- 
ing some from overseas. For example, 
the Victor Co. of Japan has developed 
a 4- channel disc using a subcarrier 
technique. 

Four -channel tape with four distinct 
tracks is here today. Many manufactur- 
ers have announced 4- channel, reel -to- 
reel machines and there are already a 
few 4- channel tapes available. Looking 
ahead, we hope the industry will follow 
along these lines. At the moment, it's 
the only true form of 4- channel stereo 
available. 

RCA has already announced that it 
plans to go with 4- channel on 8 -track 
cartridge machines, while North Amer- 
ican Philips has also been promoting 
the idea of four channels, on both 4- 
and 8 -track cassette cartridges. In our 
opinion, an 8 -track cassette is ludi- 
crous. In trying to divide an eighth -of- 
an -inch tape into 8 distinct tracks, 
you'd fall below the minimum require- 
ments for signal -to -noise ratio, frequen- 
cy response, and channel separation. 
Since the cassette is earmarked as an 
economy machine, it seems more sen- 
sible to keep it as it is and use a 2- track, 
4- channel system source, similar to the 
Scheiber system, as the actual program 
medium. We also feel that this ap- 
proach would be more suitable for the 
8 -track cartridge machine although, as 
mentioned above, RCA has already an- 
nounced a 4- channel system. 

No doubt Peter Scheiber's system, 
and possibly two or three others, will 
co- exist, much like the 33'/3, 45, and 78 
r /min discs have -at least in the begin- 
ning. But, the system that provides the 
best technical performance will un- 
doubtedly survive. If all systems per- 
form equally well, then marketing 
know -how may be the key to success. 
We also picture that this approach will 
be used in FM broadcasting until a true 
4- channel multiplexed system is devel- 
oped. There are at least ten such sys- 
tems before the FCC now but, judging 
from past experience, it will probably 
be 5 to 10 years before field tests are 
made and final approval given to any 
one specific design. 

Four -channel stereo is here and it's 
not just a sales gimmick to promote the 
sale of hi -fi equipment. It's a truly 
more enjoyable medium for hi -fi sound 
reproduction. It adds still another di- 
mension and comes much closer to 
providing true concert -hall reproduc- 
tion in the home. 
December, 1970 

"Smartest decision I ever made! " 

"I opened my first 
Allied Radio Shack store 
with a small investment 

. , soon I'll own three" 

Ì,Ï 

In 1968, I opened my first retail 
store in Portsmouth, N.H. Things 
happened fast and with the profits 
from that store I opened another 
in Dover, N.H. last July. Now I'm 
planning a third store in Lewiston, 
Maine. Believe me when I say the 
Allied Radio Shack plan is the 
greatest thing going in consumer 
electronics." 

Tony Esposito 

THE ALLIED RADIO SHACK PLAN CAN WORK FOR YOU! 
Allied Radio Shack is a division of Tandy Corp. (NYSE) and the nation's biggest electronics store 
chain ... over 850 stores! We offer a unique franchise opportunity to energetic men and women 
who want a retail business of their own. Within weeks, you can be the outright owner of a store like 
one of Tony Esposito's. You get the full benefit of our 50 years of experience, immediately. Here's 
your 

evearecal success 
your odwn b. youto 

ake no long-term financial n ommitmentlect 
for your store, to 

* PROFITS 

* SECURITY 

* INDEPENDENCE 

OPEN YOUR OWN STORE 
IN YOUR FAVORITE STATE 

OUR PROGRAM IS SUCCESS -DESIGNED 
Our proven plan covers everything from grand opening 
to daily operations. A specially prepared Operations 
Manual guides you every step of the way. And continuing 
assistance is yours from the same Regional Manager 
who guides company -owned stores in your state. 
Dynamic catalogs, sales flyers and local newspaper 
ads keep the customers coming in. You benefit from 
creative merchandising, exclusive products, outstanding 
gross profit margins. 

YOU'RE IN A CLASS BY YOURSELF 
There is no other operation like ours ... no one else can 
sell the same brands "right across the street: Most of 
your inventory will be Allied Radio Shack's own 
nationally famous, nationally advertised brands: Allied® 
and Realistic® hi -fi stereo, radios, phonos and Citizens 
Band equipment; PortaVisionTM TV; Archer® antennas; 
Knight -Kit ®; plus our own batteries, parts, hobby kits, 
records, tapes, tubes, test instruments, PA equipment, 
and more! Because these brands cannot be bought in 
other stores or catalogs; you get higher gross profit 
margins. 

CALL COLLECT 
OR WRITE TO: 

SEND ME FULL FRANCHISE DETAILS Dept. A20 

A. A. Bernabei Name Phone 
V. P. Franchise Division 

Allied Radio Shack 
2617 West 7th Street Street 

Fort Worth, Texas 76107 
Phone (817) 336 -7163 City State Zip 

, 

ABOUT YOUR SUBSCRIPTION 
Your subscription to ELECTRONICS WORLD 

is maintained on one of the world's most 
modern, efficient computer systems, and 
if you're like 99% of our subscribers, 
you'll never have any reason to complain 
about your subscription service. 

We have found that when complaints 
do arise, the majority of them occur be- 

cause people have written their names or 
addresses differently at different times. 
For example, if your subscription were 
listed under "William Jones, Cedar Lane, 
Middletown, Arizona," and you were to 
renew it as "Bill Jones, Cedar Lane, Mid- 
dletown, Arizona," our computer would 
think that two separate subscriptions 
were involved, and it would start sending 

you two copies of ELECTRONICS WORLD each 
month. Other examples of combinations 
of names that would confuse the compu- 
ter would include: John Henry Smith and 
Henry Smith; and Mrs. Joseph Jones and 
Mary Jones. Minor differences in addresses 
can also lead to difficulties. For example, 
to the computer, 100 Second St. is not 
the same as 100 2nd St. 

So, please, when you write us about 
your subscription, be sure to enclose the 
mailing label from the cover of the mag- 

azine-or else copy your name and ad- 

dress exactly as they appear on the 
mailing label. This will greatly reduce any 

chance of error, and we will be able to 
service your request much more quickly. 
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NOW train at home with NRI to be 
a Computer or Digital Technician- 
no other program is so complete 
in digital logic, computer 

operation and 
programming. 

ANOTHER 

FIRST 
Your own digital computer 

included at no extra cost 
This may very well be the most 
unique educational aid ever 
developed for home training - 
a real digital computer you build 
yourself and use to learn 

organization, operation, 
trouble shooting and programming. 

This remarkable training aid 
performs the same functions 
as bigger commercial 
computers. One of ten 
training kits you receive in 
the new NRI Complete 
Computer Electronics course. 

A48111111t1IF tl11TllttiM 
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NRI FIRSTS make learning Electronics fast and 
fascinating -give you priceless confidence 

FIRSTto give you Color TV training equipment engineered 
specifically for education -built to fit NRI instructional material, 
not a do- it- yourself hobby kit. The end product is a superb Color 
TV receiver that will give you and your family years of pleasure. 
You "open up and explore" the functions of each color circuit as 
you build. 

FIRST. give you true -to -life experiences as a Communications 
Technician. Every fascinating step you take in NRI Communica- 
tions training, including circuit analysis of your own 25 -watt, 
phone/ow transmitter, is engineered lo help you prove theory and 
later apply it on the job. Studio equipment operation and trouble 
shooting become a matter of easily remembered logic. 

There is so much to tell you about this latest "first" 
in home training from NRI, you must fill in and mail 
the postage -free card today to get the full story of 

the Complete Computer Electronics course and the 
amazing digital computer you build and use as 
you learn. 

Planned from the start to include specially de- 
signed training equipment in the pioneering NRI 
tradition, this exceptional new course succeeds in 
combining kits with NRI "bite- sized" texts to give 
you an easy -to- understand educational package. 
But, unlike other home training, this is not a general 
electronics course. Lessons have been specifically 
written to stress computer repair. You perform a 
hundred experiments, you build hundreds of circuits. 
Included are over 50 modern, dual -in -line TTL inte- 
grated circuits you use in the construction of your 
computer. You use professional test equipment. In 
addition to your digital computer, you build and use 
your own solid -state voltohmmeter and oscilloscope. 
Because you work with your hands as well as your 
head, your training is as much fun as it is education. 

Train with the leader -NRI 
As it has in other fields of home -study Electronics 
training, NRI has taken the leadership in computer 
training because the "Computer Age" continues to 
leap ahead. Qualified men are urgently needed, not 
only as digital technicians and field service repre- 
sentatives, but also for work on data acquisition 
systems in such fascinating fields as telemetry, mete- 
orology and pollution control. Office equipment and 
test instruments also demand the skills of the digital 
technician. Like other NRI courses, this exciting 
new program can give you the priceless confidence 
you seek to walk into a technician's job and know 
just what to do and how to do it. Mail the postage - 
free card for the FREE NRI Catalog. No obligation. 
No salesman will call. NATIONAL RADIO INSTI- 
TUTE, Washington, D.C. 20016. 

GET FACTS ABOUT GI.BILL 
If you have served since January 31, 1955, or are in service 
now, check GI line on postage -free card or in coupon. 

FIRSTto give you completely specialized training kits engi- 
neered for business, industrial and military Electronics Technol- 
ogy. Shown is your own training center in solid -state motor control 
and analog computer servo-mechanisms. Telemetering circuits, 
solid -state multivibrators and the latest types of integrated cir- 
cuits are included in your course. 

December, 1970 

If postcard has been used, mail this coupon 

NATIONAL RADIO INSTITUTE 
Washington, D.C. 20016 002 -120 

Please send me your FREE NRI CATALOG with details 

about new Complete Computer Electronics training. 

Name Age 

Address 

City State Zip 
Check here for facts on GI Bill 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

J 
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When your servicemen 
have to solder, 
make sure they... 

SOLDER ONCE 

SOLDER WELL 

SOLDER WITH WELLE 
WELLER SPECIALIZES IN SERVICE SOLDERING 
TOOLS. Today's electronic products such as comput- 
ers, office equipment, instruments, radios, televisions, 
hi -fi sets and other sophisticated equipment are man- 
ufactured with the use of highly specialized soldering 
tools - to assure optimum results. But . . . what about 
specialized soldering tools when these products require 
service soldering? Whether the servicing is done in a 
plant, shop or right in the field, you should get the 
same quality solder connection that your product re- 
ceived on the production line. Are your servicemen 

equipped with soldering tools tha perform as well as 
those in your production line? If not they should be ... 
it's costing you money! 
Weller, world's largest manufacturer of soldering tools, 
offers a line of soldering tools designed specifically for 
servicing electronic products and equipment. Each 
Weller soldering tool is built to allow your serviceman 
to solder just once ... solder fast ... solder well. See 
that he solders with one or more of the following Weller 
Service Tools . . . 

TEMPMATIC 
CONTROLLED, 

INTERCHANGEABLE PLUG -IN 
POWERHEADS - provide proper 
tip size, temperature, and 
capacity for any soldering job 
... big or small. 

PERMANENT -TYPE PLATED 
TIP - eliminates frequent tip 
changes. 

FAST HEATING - 8 seconds 
or less. 

LIGHTWEIGHT - 
no transformer. 

PISTOL GRIP - trigger 
operated. 

PORTABLE - for field or 
bench operation. 

MODEL W -TCP -L 
CONTROLLED OUTPUT - 

provides proper temperature 
and capacity for any 
soldering job. 

EASY, QUICK CHANGE 
TIPS AND ACCESSORIES - 
maximum flexibility. 

ISOLATED LOW VOLTAGE 
SUPPLY - eliminates voltage 
damage to sensitive components. 

FAST RECOVERY - for 
maximum soldering efficiency. 

FLEXIBLE NON -BURNING 
CORD SET. 

IDEAL FOR BENCH 
OPERATION. 

SEND NOW FOR FREE SERVICE 
SOLDERING TOOL SELECTION GUIDE 

MODEL W -MCP 
SOLID STATE MINIATURE 

SIZED TOOL -for micro 
soldering and easy access to 
tight work areas. 

UNIQUE DESIGN - outperforms 
all other micro soldering tools. 

VARIETY OF 
INTERCHANGEABLE TIPS - 
micro sizes for miniature work. 

FIXED TEMPERATURE 
ELEMENT - assures proper tip 
temperature for the job. 

ISOLATED LOW VOLTAGE 
SUPPLY - eliminates voltage 
damage to sensitive 
components. 

FLEXIBLE NON -BURNING 
CORD SET. 

FOR BENCH OR FIELD 
OPERATIONS. 

MODEL W -PS 
IDEAL FOR SIMPLE 

SERVICE SOLDERING. 
SMALL, HANDY (7 -7/8" long) - 

easy to use and store. 
USEFUL IN CROWDED 

WORK AREAS. 
VARIETY OF EASY CHANGE 

WELLERCOTE TIPS - performs 
many soldering jobs, will not 
freeze, longer life. 

PORTABLE - for field or 
bench use. 

CONTACT THE DISTRIBUTOR, L STED AT RIGHT, FOR ASSISTANCE 
IN THE SELECTION OF YOUR TOOLS AND ACCESSORIES. 

INDUSTRIAL SOLDERING TOOLS 

A DIVISION OF 41 COOPER INDUSTRIES, INC. 

100 WELLCO ROAD, EASTON, PA. 18042 215 258 -5371 
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PARTICIPATING WELLER DISTRIBUTORS 

State City Distributor 
Southern Elec. Corp. 
Radio Parts Co. 

Delis Elec. Supply 
Carlton -Bates Co. 

Claude Michael, Inc. 
Dunlap Elec. 
R. V. Weatherford Co. 
Newark Elec. Co., Inc. 
Acme Industrial Supply Co. 
Radio Products Sales, Inc. 
Zack Elec. 
Dunlap Elec. 
Claude Michael, Inc. 
Zack Elec. 
Dunlap Elec. 
Hurley Elec. 
Dunlap Elec. 
Claude Michael, Inc. 
Electronic Parts Co. 

Bond Radio Elec., Inc. 
Radio Elec. Svc. Co., Inc. 
Elec. Equipment Co., Inc. 
Hammond Elec. 

Jackson Elec. 
Specialty Dist. Co., Inc. 

Allied Radio Corp. 
EDI Elec. Dist., Inc. 
Newark Elec. Corp. 
The George Co. 
Klaus Radio 
1 & M Elec., Inc. 
Graham Elec. Supply Co. 

RA- DIS -CO, Inc. 
P. I. Burks & Co., Inc. 
Peerless Elec. Equip. Co. 

Davis Whsle. Elec. Sup. Co. 

Columbia Radio & Sup. Co. 

DeMambro Radio Sup. Co., Inc. 

D & H Distributing Co. 

Empire Elec. Supply Co. 

Pioneer- Standard 
Capitol Radio Whslers., Inc. 
DeMambro Radio Sup. Co., Inc. 
Cramer Electronics, Inc. 
DeMambro Radio Sup. Co. 

Wedemeyer Elec. Sup. Co. 
Wedemeyer Elec. Sup. Co. 

Radio Specialties Co. 
Wedemeyer Elec. Sup. Co. 
Wedemeyer Elec. Sup. Co. 
Newark- Detroit Elec., Inc. 

Ragon Electronics, Inc. 

Risher Radio Sup. Co., Inc. 

Beaver Drill & Tool Co. 
Burstein -Applebee Co. 
Olive Industrial Elec., Inc. 

Scott Elec. Supply Corp. 

Dunlap Electronics 
DeMambro Radio Sup. Co., Inc. 

Raysons Supply Co. 
Roberts Tool & Supply Co. 

AL Opelika 
Tuscaloosa 

AZ Phoenix 
AR Little Rock 

CA El Monte 
Fresno 
Glendale 
Inglewood 
Los Angeles 
Los Angeles 
Palo Alto 
Sacramento 
San Diego 
San Francisco 
San Jose 
Santa Ana 
Stockton 
Sunnyvale 

CO Denver 

CT Waterbury 
DE Wilmington 
FL Miami 

Orlando 
GA Atlanta 

Atlanta 
IL Chicago 

Chicago 
Chicago 
Harvey 
Peoria 
Rockford 

IN Indianapolis 
Indianapolis 

KY Louisville 
Louisville 

LA Baton Rouge 
New Orleans 

ME Portland 
MD Baltimore 

Bethesda 
Rockville 
Roc kvi Ile 

MA Boston 
Newton 
Worcester 

MI Adrian 
Ann Arbor 
Detroit 
Jackson 
Lansing 
Oak Park 

MN Saint Paul 

MS Jackson 
MO Kansas City 

Kansas City 
Saint Louis 

NB Lincoln 
NV Reno 

NH Manchester 
NJ Hillside 

Paterson 
Saddle Brook Thermotronics Co. 
Springfield Federated Purchaser, Inc. 

NM Albuquerque Electronic Parts Co. 

NY Bronx Electronic Tool Co. 
Farmingdale, L.I. Arrow Electronics, Inc. 
Farmingdale, L.I. Harrison Radio Corp. 
Farmingdale, L.I. Claude Michael, Inc. 
Long Island City 
New York City 
Plainview, L.I. 
White Plains 
Yorkville 

NC Raleigh 
OH Cincinnati 

Cleveland 
Columbus 
Dayton 

OK Oklahoma City 
Oklahoma City 
Tulsa 

OR Portland 
PA Allentown 

Harrisburg 
Philadelphia 
Philadelphia 
Philadelphia 
Pittsburgh 
Pittsburgh 
Reading 
Scranton 
Warrington 

RI Providence 
SC Columbia 
TN Knoxville 

Memphis 
Nashville 

TX Austin 
Corpus Christi 
Dallas 
Dallas 
El Paso 
Houston 
San Antonio 

UT Salt Lake City 
VA Arlington 

Norfolk 
WA Seattle 

Seattle 
WV Charleston 
WI Madison 

Newark Elec. Center, Inc. 
Morris Abrams, Inc. 
Westchester Elec., Inc. 
Valley Elec. Labs, Inc. 
S'east'n Radio Sup. Co., Inc. 

United Radio, Inc. 
Pioneer -Standard 
Hughes- Peters, Inc. 
Pioneer -Standard 
Trice Wholesale Elec. 
Wholesale Elec. Supply, Inc. 
Trice Wholesale Elec. 
United Radio Supply, Inc. 
A. A. Peters, Inc. 
Pyttronic Industries, Inc. 
Philadelphia Elec., Inc. 
Radio Electric Svc. Co., Inc. 
Simco Electronics, Inc. 
Cameradio Company 
RPC Electronics 
The Geo. D. Barbey Co., Inc. 
Pursell Electronics Co. 
U. S. Equipment 
DeMambro Radio Sup. Co., Inc. 
Dixie Radio Supply Co., Inc. 
McClung Appliances 
Elec. Comm. Whslers. 
Electra Distributing Co. 

Hargis- Austin, Inc. 
Modern -Electrotex 
Claude Michael, Inc. 
Wholesale Elec. Supply Co. 
Midland Specialty Co. 
Sterling Electronics Corp. 
Modern -Electrotex 
Standard Supply Co. 

Arlington Elec. Whslers., Inc. 
Priest Electronics, Inc. 
Seattle Tool & Sup. Co., Inc. 
Western Electronics Co. 

Mountain Elec. -Chemcity 
Satterfield Electronics 

December, 1970 

LETTERS 

ELECTRONICS BY HOME STUDY 

To the Editors: 
I have just finished reading the arti- 

cle by Louis E. Frenzel, Jr. in your Sep- 
tember, 1970 issue ( "Can You Learn 
Electronics by Home Study ? "). Speak- 
ing for both the Cleveland Institute of 
Electronics and as a past president of 
the National Home Study Council, I 

want to compliment the author and 
ELECTRONICS WORLD for the fine pre- 
sentation of the question and the an- 
swer. It is the best coverage of the sub- 
ject I have ever seen in a national pub- 
lication. 

There is one point that needs addi- 
tional comment. Our school enrolls stu- 
dents both by mail and by salesmen 
and has done so for over 15 years. In 
that period approximately 50% en- 
rolled by mail and 50% by salesmen. 
The costs of enrollment are likewise 
about equal. Therefore, while we have 
no "axe to grind" by favoring one reg- 
istration procedure over the other, it is 
manifestly inaccurate to categorically 
state that the tuition cost is higher for a 
particular course if a salesman is em- 
ployed. If Mr. Frenzel would care to 
explore this matter in detail, I'm confi- 
dent he will see that tuition costs are 
based on educational value to the stu- 
dent. 

Finally, there is an implied fallacy in 
Mr. Frenzel's use of the term "equiva- 
lent course." Courses offered by the 
different schools may have equivalent 
objectives, but that by no means is the 
same as equivalent courses. Education 
is not bought and sold by the pound. 
Unless all aspects of a course are care- 
fully evaluated, it cannot be considered 
equivalent to another course of a simi- 
lar name. 

G. O. ALLEN, President 
Cleveland Institute of Electronics 

Cleveland, Ohio 
* * 

ELECTRONICS & METEORITES 
To the Editors: 

I was very much interested in the 
article by L. George Lawrence, "Elec- 
tronics & Meteorites," in the July, 1970 
issue. The study of meteorites has been 
a fascinating hobby of mine for many 
years and I have been engaged in ex- 
ploration geophysics since 1935. Since 
most of my experience has been in seis- 
mic exploration for oil, I was a little dis- 
appointed that Mr. Lawrence did not 

mention the seismic method. Howev- 
er, I doubt that this technique has been 
applied to any great extent to the 
search for meteorites, so I do not con- 
sider the omission too serious. 

I was fascinated by the theory of the 
ricocheting meteorite that produced 
the Barringer Crater. It would be a 
great advance for this theory if meteor- 
itic material were to be located in the 
Gulf of Mexico somewhere near the 
trajectory shown in Fig. 3 of the arti- 
cle. I believe I can indicate a good 
place in the Gulf to begin the search. I 

should like to call to Mr. Lawrence's at- 
tention a paper published in "Geo- 
physics" Vol. 21, pages 755 -764, by 
L.G. Ellis and A.C. Winterhalter, "Un- 
usual Reflection Events in Off -shore 
Seismic Work," which describes a 
number of unusual reflection patterns 
observed in a seismic survey in the 
Gulf of Mexico, off the mouth of the 
Rio Grande River, in South Texas, not 
far from where the theoretical trajecto- 
ry is shown entering the Gulf. Due to 
the unusual nature of these events, 
which seemed to come from eight defi- 
nite sources, it was decided to investi- 
gate them in some detail. 

I was associated with this investiga- 
tion and suggested that the sources of 
these unusual reflections might be me- 
teorites embedded in the Gulf floor. 
We did not have a magnetometer or a 
gravitometer available for this work so 
it was not possible to obtain data to ei- 
ther support or refute the meteorite 
theory. 

The locations of some of the sources 
were investigated with a depth sound- 
er. This study indicated that a shallow 
depression in the Gulf floor was asso- 
ciated with each of these sources. The 
largest one investigated was about 
131/2 miles east /southeast of Brazos 
Santiago Lighthouse, which is located 
at latitude 26° 04' and longitude 97° 
24'. The other seven sources lay north- 
west and some were a little west of 
north from the largest one. The most 
distant was about 16 miles northwest. 
The large depression was about 1000 
feet long and about 250 feet wide, with 
the major axis oriented northwest/ 
southeast. The other depressions were 
not large enough to determine orienta- 
tion with any degree of accura- 
cy. There is too much more data to 
discuss in a brief letter, but I shall be 
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INTERNATIONAL 

Frequency 
meter 
1 

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 

MOBILE FM-2400CH 

WRITE FOR CATALOG! 

The FM- 2400CH provides an accurate frequency standard for testing 
and adjustment of mobile transmitters and receivers at predetermined 
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 frequencies 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 cor- 
rected charts: ± .00025% from +25° to +125° (.000125% special 
450 MHz crystals available). 
Self- contained in small portable case. Complete solid state circuitry. 
Rechargeable batteries. 

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 OKLA. CITY. OKLA. 73102 

CIRCLE NO.134ON READER SERVICE CARD 

glad to go into additional detail for seri- 
ous scientists in the field of meteoritics. 

JOHN W. MILLINGTON 
5555 Hooks Ave. 

Beaumont, Texas 77706 
* * * 

ARMY's SCR -268 RADAR 
To the Editors: 

On looking at the June, 1970 issue of 
ELECTRONICS WORLD, I was pleasant- 
ly surprised to see Dr. Harold Zahl's 
article on the SCR -268. I enjoyed it 
more than any other I've seen in a 
good many years as it brought back 
memories of days (and nights) spent on 
Sandy Hook, Twin Lights, and the lab 
at Fort Monmouth. 

I am living on the San Francisco pe- 
ninsula only a few miles from the San 
Bruno Eimac plant (since torn down) 
where they made some of the VT -127's 
for the SCR -268. Enclosed is a sketch 
of another facet of the Sandy Hook 
story. 

BEN CHOW 
Foster City, Cal. 

Thanks to Reader Chow for sending 
along a cartoon drawn in 1941 at 
Sandy Hook, N.J. showing Dr. Zahl 
chasing some of his associates around 
the old Army radar after one of them 
dropped one of his experimental 
tubes.- Editors 

* * * 

IMPORTED REPLACEMENT PARTS 
To the Editors: 

The first item in the "Radio Sr Tele- 
vision News" column (June issue) on 
the difficulty of getting replacement 
parts may be correct in some instances, 
but mostly these difficulties originate 
in the American service shops which 
just won't work on foreign products. 

I had the following experience with 
thy Uher tape recorder: A small plastic 
part holding the tape reel to the up- 
take drive broke. I tried to buy this mi- 
nor part in several service stores and 
finally wrote to the U.S. distributor for 
the L.A. area, also with no result. I not 
only did not get the part but was not 
even found worthy to have my letter 
answered. I therefore wrote to the 
Uher factory, Germany, and received 
this part by air mail, free of charge, in 
12 days. This ultra -fast service puts the 
blame squarely in the laps of the Amer- 
ican distributors and service shops. 

LEOPOLD F. SCHATZL 
Ontario, Cal. 

As was pointed out in our column, 
obtaining replacement parts is a major 
problem not only from foreign but also 
from domestic manufacturers. Reader 
Schatzl puts the blame in still another 
quarter. All of which points up the dif- 
ficulty of keeping up with the ever -in- 
creasing supply of all types of elec- 
tronic and non -electronic appli- 
ances.- Editors 
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Radio &Televìsion news 
By MURRAY SUNTAG/Associate Editor 

Inspecting Color TV 
In an attempt to intensify and speed up inspection of potentially hazardous color -TV sets, RCA has 

retained the services of A.C. Nielsen Company, a national research organization. Nielsen will contact dealers 

and service agencies to explain and help implement color -TV safety program started in January, 1970. 

Absorbing full cost of program, RCA is supplying its dealers as well as approximately 12,500 independent 

TV service agencies with technical information kits that will further assist them in locating, inspecting, and, if 

necessary, modifying the RCA sets involved. 
Investigations have shown that instances of fire or smoke reported in RCA sets have occurred principally 

in older models and had involved components which, although having met or exceeded applicable safety 

standards at time of manufacture, had worn out after long periods of usage. Actually the number of the 

company's sets involved was less than 37 out of every million RCA sets in use annually over the 1965 -69 

period covered by the National Commission on Product Safety study. 

Herbert T. Brunn, Vice -President of Consumer Affairs (see News Highlights of June, 1970), expressed 

RCA 's sense of commitment when he said, "The number of sets that still could be characterized as a potential 

problem, while small in relation to the total in use, remains unacceptable to RCA and therefore we are 

continuing our program of corrective action." He further added, "We hope other TV -set manufacturers will 

join in the type of corrective action we have undertaken." 

Hazardous Weather Warning 
The Weather Bureau's v.h.f. -FM weather radio stations, part of nation -wide Natural Disaster Warning 

System, have added a device which will alert listeners to special warnings of hazardous weather. Device, 

called "tone- alert," transmits signal which will automatically de -mute (turn up volume on) special receivers 

within 40- to 50 -mile radius of station. Receivers without de- muting capability will produce distinctive three - 

to five -second tone when adjusted for normal listening. Weather Bureau then proceeds with emergency 

message. 
Weather Bureau stations operate 24 hours a day and transmit continuous weather forecasts and observa- 

tions. When hazardous weather threatens, routine transmissions are interrupted and messages are devoted 

exclusively to emergency weather bulletins. Now, thanks to tone -alert, schools, hospitals, civil disaster agen- 

cies, newspapers, radio and TV stations, and any individuals who have radio receivers with a "weather band" 

at 162.550 or 163.275 MHz can be assured of positive notice of impending storms. 

Stations equipped with tone -alert are located at Boston, Mass.; New London, Conn.; Atlantic City, N.J.; 

Washington, D.C.; Norfolk, Va.; Charleston, S.C.; Jacksonville, Miami, and Tampa, Florida; New Orleans 

and Lake Charles, La.; Galveston and Corpus Christi, Tex.; Cleveland, Canton, and Akron, Ohio; Los Angeles 

and San Francisco, Calif.; and Honolulu, Hawaii. The radio station at New York City will install the tone -alert 

in the near future and new stations equipped with the tone -alert will soon be transmitting from Brownsville, 

Tex.; Seattle, Wash.; and Portland, Ore. 

De- muting tone -alert receivers are currently priced at from $150 and up to those without de- muting 

feature, that can pick up Weather Bureau's v.h.f. transmissions, from below $20 and up. 

TV Repairwoman 
Changing nation's image of a TV serviceman and bolstering the declarations espoused by the Women's 

Liberation Leagues, Diana Ildefonso, America's youngest (17 years old) TV "repairwoman," has proven that 

a woman's place is definitely not only in the home. In fact, according to Diana, women are even more 

qualified than men for TV repair because "Women care more about detail." A Job Corps graduate in 

electronics, Diana is receiving on- the -job training at Regal Magnavox Home Entertainment Center in Linden, 

New Jersey. In addition, she is also taking the Magnavox correspondence course in color -TV repair and plans 

to complete her training by attending classes in TV repair at Union County College in Fall. 

Consumer Backlash 
The coming year, 1971, could very well be the year that industries catering to consumer appetites will 
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receive their comeuppance -perhaps long overdue? Storm flags are flying, warning of the disenchantment of 
the consumer with the products rolling (perhaps literally so) off the assembly lines today. Looking back, it 
seems that not so long ago we used to laughingly point to the large volume of defective consumer items being 
produced in Russia. We attributed it to the apathy that existed there as a result of the lack of competition in a 
communistic -oriented economy. So, what's our excuse? 

There are many bills pending before Congress which are regulatory by nature and it may be this year's new 
crop of Congressmen, who campaigned on the consumerism issue to garner votes, may just be obliged to 
make good on their promises to their constituents. No one is pointing a guilty finger but, where charges can 
be made to stick, certain industries will have to tighten up their inspection programs or face the penalty. Let's 
hope that our system of laissez faire can weather the onslaught- because the last thing we need is a 
government -controlled economy. 

Zenith's "Phonevision" 
In August of this year, Zenith Radio Corporation's "Phonevision" system for over -the -air subscription TV 

(STV) became the first to be granted technical approval by the Federal Communications Commission. Three 
other firms, Vue Metrics, Inc. of Philadelphia and two others -one in Detroit and the other in Boston -have 
filed with the FCC to conduct pay -TV operations. (At press time, authorization had not as yet been received.) 
Pay -TV technical systems cannot be used commercially unless advanced approval has been granted by the 
FCC. Requirements state that the system must deliver a signal to the customer's antenna that complies with 
all the Commission's technical standards for TV pictures and sound, and must not require any internal 
modifications to subscriber's receiver. 

The Zenith system transmits a scrambled television signal (picture and sound) that is unscrambled by a 
compact Phonevision STV solid -state decoding device installed in the subscriber's home. The subscriber can 
see first -run movies, blacked -out sports events, Broadway shows, and other features not available on free TV 
simply by placing a subscriber's "ticket" in the decoder and then dialing a simple code. Teco, Inc. has been 
licensed by Zenith to promote and commercially develop Phonevision in North America and to establish 
franchising organizations. Teco will supply franchise holders with encoding equipment for STV transmissions 
and provide expert technical assistance in the marketing, engineering, and program services areas. Zenith will 
supply franchisees with decoding units for installation in subscriber's homes. 

All in all, 1971 promises to be a banner year for all TV- philes with this vintage crop of TV innovations 
(STV, CATV, VTR) coming to fruition. Competition will be keen. Undoubtedly, the state of the economy and 
which system offers the "mostest for the leastest" will have a profound influence as to which system or 
systems will survive. We'll keep you informed on all the interesting highlights as they occur. 

1971 NEW Show Florida -Bound 
James L. Nichols, a Mallory Distributor Products Co. executive and newly elected president of the Electronic 

Industry Show Corp., has announced that the 1971 NEW Show will be held on June 3, 4, and 5 (Thursday 
through Saturday) at the Americana Hotel in Bal Harbour, Florida. The Show will feature displays, product 
presentations, distributor /supplier conferences, national marketing seminars, the introduction of new prod- 
ucts, new policies, and new packaging, as well as providing an ideal setting for sales meetings. Because of the 
profitable operation of the 1970 NEW Show in Chicago, all those who exhibited will receive a pro rata rebate 
of $24.72 from an operating surplus of $6750. For further information about the 1971 NEW Show, contact 
Executive Vice -President Kenneth C. Prince at the Electronic Industry Show Corporation, 100 South Wacker 
Drive, Chicago, Illinois 60606; telephone (312) 263 -4523. 

Business Sidelights 
Anticipating increased European demand for American -made high -fidelity equipment, Superscope, Inc. 

recently opened a new division, Marantz International, S.A. Inc. in Brussels, Belgium. All sales and warehous- 
ing of Marantz stereo and hi -fi components for the European, Mideast, and African markets will be handled 
by this division. 

Reflecting what may become a nation -wide trend among some of the giant corporations of this country, due 
to defense cutback and economic slowdown, RCA has consolidated its defense and commercial electronics 
groups. In an attempt to streamline operations and enhance company's competitive position in government 
and commercial systems markets, the RCA Commercial Electronic Systems groups and Defense Electronic 
Products have been merged into the Government and Commercial Systems Group. Irving K. Kessler, RCA 
Executive Vice -President of new organization, feels that this reorganization will benefit business programs 
and customers of both of the firm's government and electronics operations by facilitating the interchange of 
capabilities and technologies between the two areas. 
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"Hard work's 
not enough ... 
you need more 
education to 
get ahead in 
electronics" In -depth coverage 

of solid state 
electronics including 
integrated circuits! 

Ask anyone who really knows the elec- 
tronics industry. You can't hope to 
succeed unless you supplement your 
experience with specialized, up -to- 
date technical knowledge. 

Going back to school isn't easy for a 
man with a full -time job and family 
obligations. But CREI Home Study 
Programs make it possible for you to 
get the additional education you need 
without attending classes. You study 
at home, at your own pace, on your 
own schedule. 

CREI Programs cover all important 
areas of electronics including commu- 
nications, automatic control, com- 
puters, even missile and spacecraft 
guidance. You're sure to find a pro- 
gram that fits your career objectives. 

FREE book gives all the facts. Mail 
postpaid reply coupon today or write: 
CREI, Dept. 1408A 
3224 Sixteenth St., N.W. 
Washington, D.C. 20010 

SEND FOR 
FREE BOOK 
Cut out entire busi- 
ness reply envelope 
at right. Fill in cou- 
pon. Fold over, seal 
(paste or tape) and 
mail today. 
NO STAMP NECESSARY. 

December, 1970 

low 

r 
NO STAMP NEEDED - 
This entire told -over coupon forms a postpaid envelope 

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

NAME AGE 

ADDRESS 

CITY STATE ZIP 

EMPLOYED BY 

TYPE OF PRESENT WORK 

I am interested in: Electronic Engineering Technology 

Space Electronics Computers Nuclear Engineering Technology 

Industrial Electronics NEW! Electronics Systems Engineering 

NEW! Non -Technical Course in Computer Programming 
Approved for training under new G.I. Bill 
Do not cut here -just fold over, seal and mail -No stamp needed 1112A 

FIRST CLASS 
Permit No. 288.R 
Washington, D.C. / 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary If Mailed In The United States 

Postage will be paid by 

CREI, Home Study Division 
McGraw -Hill Book Company 
3224 Sixteenth St., N.W. 
Washington, D.C. 20010 

E 

m 

o 
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NIS Puts a whole new world at your fiìvertìvs. 
NTS home training can put a 
whole new way of life in the palm 
of your hand. A new, exciting job, 
a much bigger income is now 
easily within your reach. 
NTS training is something spe- 
cial. We provide all the kits you 
need for the most effective train- 
ing. National Technical Schools 
sends kits with every course, and 
teaches you to build and test a 
18 

wide range of professional equip- 
ment - the same kind of equip- 
ment you'll actually use on the job. 
That's the NTS "Project Method" - training that's practical and 
in- depth. You learn everything 
from fundamentals to the latest 
innovations. From beginning 
to end, NTS makes it fas- 
cinating and fun to learn this 
way. And all you need is a little 

spare time and an interest in 
electronics. 
Each year, men are moving into 
important new jobs, or their own 
businesses, straight out of 
NTS electronics training. NTS is 
what's happening to men every- 
where. Check the coupon. Take 
hold of the career you want most. 
Do it now. No obligation. No 
salesman will call. 

ELECTRONICS WORLD 
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We aacN your electronics course with Nits to make 

your trainino fast. You'll enjoy every minute of it. 

NTS COLOR TV 
SERVICING 

COLOR TV 
295 SQ. IN. PICTURE 

NTS training provides an easy way 
to become a professional home - 
entertainment service technician. 
You receive a big screen Color TV 
with many unique features. The unit 
even includes self servicing equip- 
ment that permits you to make all 
normal test operations. No addition- 
al test equipment is needed for ad- 
justing your set. In addition you get 
an AM -SW radio, Solid -State radio, 
Field- Effect Transistor Volt -Ohm- 
meter, and Electronic Tube Tester. 
You learn about Electronic princi- 
ples and trouble shooting, hi -fi, 
multiplex systems, stereo, and color 
TV servicing. 

NTS COMPUTER 
ELECTRONICS 
This is the future. And it's happen- 
ing now. The number of computers 
will increase many times in the next 
few years. 

NTS offers a solid grounding in com- 
puter operation, wiring, data pro- 
cessing and programming. One of 
the 10 important kits included is our 
exclusive Compu -Trainer. It's a fully 
operational computer logic trainer - loaded with integrated circuits - 
the first ever offered in home study. 
It introduces you quickly to how, 
what, when and why of computers 
... from theory to practical servicing 
techniques. This unit is capable of 
performing 50,000 operations per 
second. 

NTS ELECTRONICS 
COMMUNICATIONS 
Choose from two exciting courses 
to get into the big -paying fields of 
transmitting and receiving equip- 
ment: (1) The FCC License Course. 
(2) The Master Course in Electronic 
Communications (more comprehen- 
sive, with Citizens' Band Two -Way- 
Radio). Either Communications 
program qualifies you for your FCC 
First Class Commercial Radio -Tele- 
phone License - NTS assures you 
will pass this FCC exam within six 
months after successfully com- 
pleting your course or your tuition is 
refunded. Kits include an Amateur - 
Phone 6 Meter VHF Transceiver - 
NTS exclusive, 6 transistor Solid - 
State Radio, Volt- Ohmmeter (fully 
transistorized). r - lata........ .. 

Exclusive new 
Compu -Trainer 

If card is missing 
check coupon and 
mail for free color 
catalog and sample 
lesson. Now. 

NTS GurpE 
ELECTRONICS 

iftwomminumei 

National Technical Schools 
4000 S. Figueroa St., Los Angeles, Calif. 90037 

Please rush Free Color Catalog and 
Sample Lesson, plus information on 
course checked below. No obligation. 
No salesman will call. 

L. 

December, 1970 

5 Watt AM Transmitter/ 
Receiver 

NTS AUTOMATION/ 
INDUSTRIAL 
ELECTRONICS 
Let NTS put you into the age of elec- 
tronic controls. Systems Automation 
is rapidly becoming the emphasis of 
modern industry. Your NTS training 
in automation electronics includes 
equipment like a 5" wide band Oscil- 
loscope. You also get the new NTS 
Electronics Lab. It's an exclusive 
NTS experimental laboratory -a 
complete workshop that simplifies 
learning about solid- state, miniature 
and integrated circuits. 

5" Oscilloscope 

CLASSROOM TRAINING 
AT LOS ANGELES 
You can take classroom training at Los 
Angeles in sunny Southern California. 
NTS occupies a city block with over a 

million dollars in facilities devoted ex- 
clusively to technical training. Check box 
in coupon. 

NATIONAL SCHOOLS 
WORLD -WIDE TRAINING SINGE 1905 

4000 South Figueroa Street 
Los Angeles, Calif. 90037, U.S.A. 

APPROVED FOR 
VETERANS 
Accredited Member: National Associ- 
ation of Trade and Technical Schools; 
National Home Study Council. 

Master Course in Color TV Servicing 
Color TV Servicing 
Master Course in TV & Radio Servicing 
Practical TV & Radio Servicing 
Master Course in Electronic Comm. 

FCC License Course 
Master Course in Electronics Tech. 

Industrial and Automation Electronics 
Computer Electronics 
Basic Electronics 

Name 

Address 

Age 

City____ State Zip 

Check if interested in Veteran Training under 
new G.I. Bill 
Check if interested only in Classroom Train- 
ing at Los Angeles 

Drr 240-120 
J 
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Solve 7 problemr...in reconcJr. 

22 

Something totally new to add to your bag of tricks! We call them Plug -in 
Problem Solvers. They're designed to provide seven common modifications 
in microphone and sound system setups without soldering or rewiring -just 
plug them in! The Model Al 5A Microphone Attenuator that prevents input 
overload; Model A15PR balanced line Phase Reverser; and A15HP High Pass 
and A15LP Low Pass Filters to modify low and high frequency response; 
A15PR Presence Adapter to add brilliance; A15RS Response Shaper to 
filter sibilance and flatten response; and the A15LA Line Adapter that con- 
verts low impedance microphone inputs to line level inputs. Carry them 
on every job. It's a lot easier than carrying a 
studio console with you! Shure Brothers -I Inc., 222 Hartrey Ave., Evanston, Ill. 60204. 

CIRCLE NO.121 ON READER SERVICE CARD 
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HI -FI PRODUCT REPORT 

by Hirsch -Houck Labs 
Dynaco SCA -80 Integrated Stereo Amplifier 

For copy of manufacturer's brochure, 
circle No. 1 on Reader Service Card. 

DYNACO has combined its highly regarded PAT -4 pre- 
amplifier and Stereo 80 power amplifier (with minor 

modifications) into a single unit, the SCA -80. Hardly larger 
than the preamplifier alone, the SCA -80 delivers a conserv- 
ative 40 watts per channel, with the very low distortion and 
noise level that has characterized the company's amplifiers 
in the past. 

Some of the exceptional control flexibility of the PAT -4 

has been omitted from the SCA -80, but it is not likely to 
compromise the usefulness of the SCA -80 in any way. In- 
stead of concentric tone controls, the SCA -80 has ganged 
controls operating on both channels simultaneously. The 
steep cut -off high -cut filter of the PAT -4, with its three cut- 
off frequencies, has been replaced with a single cut -off at 
about 6 kHz, having a 6 dB /octave slope. The filters (in- 
cluding the 150 -Hz high -pass rumble filter) are controlled 
by a single three -position rocker switch. The low -cut filter 
can be used alone, or both can be operated simultaneously, 
or both switched off. The tone -control circuits and charac- 
teristics have not been changed. 

The SCA -80 has three high -level inputs, plus a set of con- 
nectors for a tape recorder which allows its playback to be 
selected by the Tape Monitor switch. The two low -level 
inputs are Phono and Special. The latter is normally used as 

a second phono input with RIAA equalization. Alternative- 
ly, it can be wired with NAB tape -head equalization, or 
without equalization as a microphone input. 
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Dvnaco SCA -80 Integrated Stereo Amplifier 
Wollensak 6250 Tape Recorder 

Separate volume and balance controls are provided, with 
switchable loudness compensation. The three -position 
Mode rocker switch has the usual Stereo and Mono posi- 
tions, and in the middle it is a Blend control, giving 6 -dB 
separation. This is designed to be used with a center -fill 
speaker (full information can be obtained from Dynaco) or 
to reduce the separation for headphone listening. The com- 
pany has introduced a system for four -channel stereo repro- 
duction which uses the blending capabilities of its SCA -80 
(and PAT -4) plus two additional speakers, and does not re- 
quire any additional amplifiers. The headphone jack of the 
SCA -80 will drive 8 -ohm stereo phones. 

The two sets of speaker outputs can be selected, one at a 

time, from the front panel. In the rear of the amplifier, in 
addition to the inputs and outputs, are two a.c. convenience 
outlets, one of which is switched. The speaker terminals use 
plastic -insulated screws, which are very easy to turn and do 
not require a screwdriver. 

In our lab tests, the SCA -80 proved to be very much like 
the PAT -4 and Stereo 80 in its performance. The tone -con- 
trol characteristics are rather unusual, with most of their 
very large range of control taking place near the ends of 
the knob rotation, for the treble control, and near the cen- 
ter of the knob settings for the bass control. With both con- 
trols centered, the response was ±0.5 dB from 20 Hz to 20 
kHz. 

The RIAA equalization was within ?-1 dB from 30 Hz to 
15 kHz. The filters have very gradual slopes, which limit 
their ability to remove noise or rumble without affecting 
the program material. 

With both channels operating at 1000 Hz, the Dynaco 
SCA -80 had less than 0.1% harmonic distortion from 0.35 
watt to 37 watts per channel. It clipped at 46.5 watts (into 
8 -ohm loads). IM distortion was 0.15% or less up to 33 
watts. Into 16 ohms, the output was down about 37 %. The 
power amplifier has a protective circuit that limits its out- 
put current so that we could not make full power measure- 
ments into 4 ohms. However, the circuit tripped at 41 
watts, so it can easily deliver its rated power to 4 -ohm loads. 

At the rated 40 -watts output, harmonic distortion was un- 
der 0.1% from 20 Hz to 9 kHz, rising to only 0.25% at 20 
kHz. At half power or less, the distortion was under 0.1% 
over almost the full 20 -Hz to 20 -kHz range, and typically 
measured about 0.05 %. Hum and noise were 76 dB below 
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10 watts on the high -level inputs, and 72 dB below 10 watts 
on phono inputs. The phono gain was high enough so that 
only 1.35 millivolts were needed to drive it to 10 -watt out- 
put, yet the preamplifier did not overload until 70 millivolts 
were applied. 

Clearly, the outstanding performance of the PAT -4 and 
Stereo 80 have been retained in this integrated amplifier, 
which is available both in kit form and factory- wired. It is 
simple to construct, with a clearly written instruction man- 
ual. We tested both a factory -wired unit as well as one that 
was assembled from a kit, with essentially similar results. 

The Dynaco SCA -80 sells for $169.95 in kit form, or 
$249.95, in the factory -wired version. A 

Wollensak 6250 Tape Recorder. 
For copy of manufacturer's brochure, 
circle No. 2 on Reader Service Card. 

THE Wollensak 6250 tape recorder, designed for home 
use, offers a level of performance that only a few years 

ago was unobtainable except in truly professional machines. 
The recorder is housed in a slim portable case and weighs 
only 25 pounds, making it truly portable. It can be operated 
horizontally or vertically. The three -speed transport has 
two motors -one for driving the capstan and the other for 
the two reels. Its mechanically operated controls are the 
ultimate in simplicity, with no sacrifice in flexibility. An au- 
tomatic shut -off turns off the transport when the tape runs 
out or breaks in any operating mode. 

The 6250 is a three -head machine, with separate record- 
ing and playback amplifiers. Either the original signal or 
the taped signal can be channeled to the output jacks. Tape 
threading is as simple as we have seen on any machine; the 
tape path is a direct wrap across the heads, without any 
tensioning arms or rollers in the way. 

The speakers supplied are meant for monitoring only and 
cannot approach the quality required for full appreciation 
of the recorder's capabilities. The built -in amplifiers are 
better than most we have seen in home tape recorders, and 
are good enough to serve as a moderately good home music 
system using external speakers. The amplifiers are rated at 
18 watts per channel continuous output into 8 ohms, or 62 
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watts total IHF dynamic -power output. External program 
sources can be readily plugged into the amplifier and all 
the normal high -fidelity component -amplifier features are 
included. 

In addition to the standard inputs, there are two mixing 
inputs that can be used for re- recording material coming 
from the unit's own playback amplifiers, or for adding other 
external program sources. As many as four mono sources 
can be mixed in this manner. Two sets of preamplifier out- 
puts are provided for connection to an external amplifier. 
One set is fully controlled by the 6250's own controls; the 
other is unaffected by any control settings. A slide switch 
sets the 95 -kHz bias level for optimum performance with 
standard tapes (such as 3M 111) or low -noise tapes. 

We made record -playback frequency- response measure- 
ments at all three speeds, using both 3M Type 111 and 
Type 202 tapes. At 71/2 and 33/4 in /s, we found no essential 
difference in the frequency response of the two tapes when 
the bias -level switch was set appropriately. At 1' /8, howev- 
er, the 202 tape had markedly superior highs, so that it 
yielded approximately the same response as at 33/4 in 
Typical record -playback response measurements were 30 
to 20,000 Hz ±2 dB at 7'/2 in /s, 25 to 10,000 Hz ±2 dB at 
33/4 in and 20 to 10,000 Hz ±3 dB at 1' /A in Using 
Ampex test tapes, the playback frequency response con- 
formed to the NAB standard within ±1.5 dB at 7'/2 in 
and within ±2 dB at 33/4 in 

The 6250 requires only 33 millivolts at the high -level in- 
puts, or 0.37 millivolt at the magnetic phono inputs, to 
achieve 0 -dB recording level. The output from a fully re- 
corded tape was 220 millivolts from the "uncontrolled" out- 
puts, and up to 1.1 volts from the controlled preamplifier 
outputs. Distortion was a low 1 percent at 0 dB, and only 
1.9 percent at the maximum meter reading of +3 dB. Sig - 
nal -to -noise ratio, referred to a recording distortion level of 
1.9 percent, was 47 dB, and the noise was principally 60 -Hz 
ripple. If the 0 dB had been set by the manufacturer at the 
3- percent level (a common practice), the signal -to -noise ra- 
tio would have measured even better. In any case, hiss lev- 
els were extremely low, and no noise was audible in normal 
use. 

Wow and flutter were low: 0.04 and 0.09 percent respec- 
tively at 7'/2, and 0.08 percent and 0.12 percent at 33/4 in /s. 
Tape- playing speeds were slightly fast, by about 12 seconds 
in 30 minutes. In the fast- forward and rewind modes, 1200 
feet of tape were handled in about 67 seconds. 

We also checked the built -in amplifiers of the recorder. 
The 1000 -Hz harmonic distortion was under 0.3 percent 
from 1.5 to 14 watts, rising to 1 percent at slightly over 20 
watts and below 0.15 watt. The IM distortion was under 0.6 
percent up to 8 -watt output, reaching 1.2 percent at the 
rated 18 watts. At the full 18 -watt output (per channel), 
distortion was under 1 percent from 90 to 20,000 Hz. It 
rose rapidly at lower frequencies. However, at half power 
or under, it was well below 1 percent from a frequency of 
20 to 20,000 Hz. 

We found the recorder very easy to operate. Its controls 
are extremely simple and tape loading was much less of a 
chore than usual. Recording stereo -FM broadcasts, we 
could hear no difference whatever between the original 
and recorded signals at 7'/2 in /s, and only a slight loss of 
highs at 33/4 in /s. At 1' /8 in the quality was very pleasant 
and certainly more than adequate for background music as 
well as the usual speech -recording applications of this par- 
ticular speed. 

When one considers the fine performance of the Wollen- 
sak 6250 as a tape recorder and deck, as well as an audio 
amplifier and control center, its suggested list price of $380 
makes it quite a bargain. This price includes a pair of low - 
impedance dynamic microphones of surprisingly good 
quality. 
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NEWS 
HIGHLIGHTS 

Engineering Dilemma 
Approximately 9400 immigrant engineers enter the U.S. each 

year. This fact, plus shrinking job market for engineers, prompted 

John R. Kiely, acting president of the Engineers Joint Council, to 

recommend to Secretary of Labor James D. Hodgson that pro- 

spective immigrant engineers be required to have a job offer be- 

fore entering the U.S. According to report put out by the Council's 

Manpower Commission, about 45,000 new engineers were need- 

ed this year and only 40,000 will be required in 1971, in contrast to 

previous Labor Department estimates of approximately 65,000 

per year. Since same number of engineering graduates will be- 

come available, barring further changes in draft or major declines 

in engineering college enrollments, and due to large number of 

engineers being laid off in aerospace and defense industries, con- 

tinued unrestricted immigration can only serve to aggravate the 

unemployment situation. A copy of the report, The Future Supply 

of Engineers 1970 -1978," published as Engineering Manpower 

Bulletin Number 17 can be obtained from EJC, Dept. P, 345 East 

47th Street, New York, N.Y. 10017, at a handling charge of $1.00. 

Japanese Computer Industry 
According to a recent issue of Japan's Fuji Bank Bulletin, the 

Japanese, although starting their own research and development 

programs ten years later than their foreign competitors, are now 

serious contenders in race to become world leaders in com- 

puter manufacturing. This was only made possible through the 

help of American technology and the imposing of import and tariff 

restrictions by the Japanese government. Another interesting 

sidelight brought out by this bulletin was that all Japanese com- 

puter manufacturers, with exception of Fujitsu, have tie -ups with 

American firms: Hitachi, Ltd. with RCA, Mitsubishi Electric with 

TRW, Nippon Electric with Honeywell, Oki Electric with Sperry 

Rand (Univac), and Toshiba with General Electric (computer divi- 

sion recently combined with Honeywell). And, despite restrictions 

on direct investment, a number of foreign -owned enterprises, IBM 

Japan and National Cash Register Co. (Japan), are already in ex-. 

istence. 

Deaf "Hear" via Teleprinter 
Thanks to ITT World Communications, subsidiary of Internation- 

al Telephone and Telegraph Corp., and "Tele- typewriters for the 

Deaf," a non -profit organization, deaf people can now communi- 

cate with each other by telephone. By supplying deaf people with 

teleprinters, one deaf person can contact another simply by pick- 

ing up phone and dialing. Instead of phone ringing a light comes 

on and the two then "talk" to each other over their teleprinters. An 

acoustical coupler is used to convert teleprinter signals into high - 

and low -pitched sounds which can be carried by an ordinary tele- 

phone line. These sounds activate similar equipment at the other 

end of the line. ITT has been supplying old teleprinter models 

gratis to "Tele- typewriters for the Deaf" where volunteer mechan- 

ics strip, clean, and re -wire them. Renovated models are then 

delivered to people on waiting list. 

Off -Track Betting 
Computer Sciences Corp. (CSC) of Los Angeles, California has 

been selected by the New York City Off -Track Betting Corp. to 

receive a five -year contract for design, development, and imple- 

mentation of nation's first totally automated wagering system. The 

CSC system will provide New Yorkers access to off -track wager- 

ing through some 100 to 200 branch offices and a telephone de- 

posit betting exchange. Ironically, or perhaps not so ironically 

since gambling is a big business in this country, this will represent 
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one of the largest and most unique data processing systems in 

nation. 

Open Sesame 
Like tale out of Arabian Nights, computerized security system, 

called comSAFE (computerized Safeguard Against False Entry), 

refuses person admittance to vaults and other strategic areas un- 

less properly encoded badge is inserted into badge reader. If 

punched code on badge is not recognized by system computer (or 

has been reported missing), badge reader will hold fraudulent card 

and alert security officer. No two badges are alike, as 12 digits can 

be punched into badge, offering millions of combinations. With 

rash of illegal office entries occurring every day in congested ur- 

ban areas, a system of this type could be used to keep out unau- 

thorized personnel. Badge reader, which is key to system, was 

developed by Sealectro Corp. of Mamaroneck, N.Y. and com- 

SAFE by World Computer Systems Engineering Corp. of Dallas, 

Texas. 

Optoelectronics 
Realizing potential market that will exist for optoelectronics by 

late 1970's (expected to exceed $1 billion annually), RCA has 

created the Solid -State Optoelectronics Products Department. 

New department, to be headed by Edward O. Johnson, was creat- 

ed by consolidating the liquid crystal, infrared emitting diode, infra- 

red injection laser, photocell, and tunnel diode activities. Applica- 

tions for optoelectronics are constantly being found in consumer, 

industrial, aerospace, and military equipment. For example, liquid 

crystals are being applied to numeric and animated graphic dis- 

plays; infrared emitting diodes and injection laser diodes and 

diode arrays in intrusion systems, communications systems, colli- 

sion warning systems, traffic control equipment, and aircraft altim- 

eters; and photocells provide convenient means to control street 

lights, automatically monitor oil burner flames, automatically adjust 

the iris on a camera, and perform many other light- sensitive func- 

tions. By placing all these activities under one roof, RCA hopes to 

gain broad technological capability in optoelectronic product de- 

sign. 

Aquaplaning Risk Indicator 
Inertial Switch Ltd. of 123 London Rd., Camberly, Surrey, En- 

gland claims to have developed system that will measure exact 

depth of water on an airfield runway and provide pilots with pre- 

cise knowledge about risk of aquaplaning. Tests have shown that 

only 0.05" of water can cause aquaplaning on most untreated 

runways and 0.2" on grooved or porous runways. The system, 

called Aquaplaning Risk Indicator for Landing (APRIL), is made up 

of a series of sensing heads and their control boxes, an air traffic 

controller's monitoring panel with an electronics console, a power 

unit, and a chart recorder that provides permanent print -out of 

water depth. APRIL can measure depth of water from 0.006" to 

0.6" to an accuracy within ±0.001 ". Data is transmitted by cable 

from runway directly to control tower. Within a year manufacturer 

hopes to replace cables with a radio telemetry link. 

Apollo Safety Features 
As a direct result of near tragedy on Apollo 13 mission last April, 

a 400 -amp /hour battery will be added to service module as an 

alternate power source in case spacecraft's main power supply 

fails. An additional 20 pounds of water and a third oxygen tank 

have also been installed. These modifications will permit a pow- 

ered -down mode of emergency flight from lunar orbit to landing 

back on Earth. 
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 FULLY SOLID STATE 

10 mV /cm DEFLECTION 
FACTOR 

10 MHz BANDWIDTH 

TRIGGERED SWEEP 

NEW 
OSCILLOSCOPES 

FROM 

TELEQUIPMENT 

AC, DC, BATTERY POWERED 
SINGLE TRACE 

TYPE S54U -- $715 

The 54 Series represents a new standard of perform- 
ance for low priced oscilloscopes. The use of field 
effect transistors in the input stages means that the 
trace is stable . . . even at a deflection factor of 10 
mV /cm. The ability to trigger at TV field or line rate, 
coupled with magnified sweep speeds to 40 nano- 
seconds per centimeter, permits high resolution anal- 
ysis of video signals. Want to look at the 3.58 MHz 
color subcarrier? You can do it with any of the 54 
Series. 

The Dual -Trace Type D54 lets you look at two signals 
simultaneously, a real help in aligning FM Stereo 
equipment. 

TELEQU I PM ENT 

You can take the battery powered Type S54U any- 
place. It offers you the convenience of being able 
to service equipment, like 2 -Way radios, right in their 
own environment. 

For even greater economy and comparable perform- 
ance, select the Type S54A. 

Telequipment products are backed by a one -year 
warranty, parts support, and 26 Tektronix service 
centers; marketed through 57 Tektronix Field Offices. 

For more information call your local Tektronix Field 
Engineer or write Tektronix, Inc., P. O. Box 500, 
Beaverton, Oregon 97005. 

U.S. Sales Prices FOB Beaverton, Oregon 

a subsidiary of Tektronix, Inc. 
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EW Lab ?èsts 
New 
STEREO 1:i 

RECEIVERS 

) 

., 

By JULIAN D. HIRSCH /Hirsch -Houck Laboratories 

Results of our laboratory measurements on seventeen 

of the newest hi -fi models. Recent design trends are 

covered, along with descriptions of other available receivers. 

THE latest stereo receivers reflect, 
for the most part, their designers' 

utilization of recent developments in 
semiconductor devices and assembly 
techniques. As always, styling is an im- 
portant consideration for a component 
occupying such a visible position in the 
user's home, and here each manufactur- 
er has gone his own way. As might be 
expected, certain design trends (push- 
button switches, slider -type controls, 
etc.) appear quite generally throughout 
the field. 

For this survey, we have tested seven- 
teen stereo receivers from as many man- 
ufacturers. Most manufacturers offer a 
line of receivers, similar in general con- 
figuration, but with substantial differ- 
ences in power output, sensitivity, and 
price. In such cases, we will describe the 
other models briefly, indicating their 
principal differences from the unit test- 
ed. 

The receiver tests were generally sim- 
ilar to those we perform for our regular 
equipment reports, but were slightly ab- 
breviated to simplify a tabular presenta- 
tion of the data. Unlike some equipment 
"surveys" which pre- 
sent only the manufacturers' specifica- 
tions, all the performance data in this 
report was obtained from actual mea- 
surements made in our laboratory. 
Due to normal variations from unit to 
unit and to differences in test condi- 
tions, our numerical data may not al- 
ways match the published ratings, but 
since it was obtained under identical 
conditions for all the receivers, it forms 
the basis for a valid comparison. 

Recent Design Trends 

Certain features are common to 
December, 1970 

most of the receivers, and need only be 
mentioned where a particular model 
differs from the others. For example, 
AM reception is provided by all the 
units except the AR, which is an FM- 
only receiver. Although some of the 
AM tuners contain interesting design 
features, and there are significant dif- 
ferences in performance among them, 
we did not test them except for a brief 
listening evaluation. In our judgment, 
all of the units in this survey offered 
satisfactory AM performance, although 
none could qualify as a "high- fidelity" 
AM receiver. 

The KLH 27 was the only receiver 
lacking a front -panel stereo -headphone 
jack, capable of driving low- impedance 
phones. All the receivers had tape -re- 
corder inputs and outputs, with 
switches for monitoring from a three - 
head recorder while recording. A few, 
as noted in the table, had additional 
tape -input and output jacks on the 
front panel for connecting a recorder 
without access to the rear of the receiv- 
er, or for dubbing from one recorder to 
another. 

As far as we could determine, all the 
receivers tested had FET r.f. amplifi- 
ers, and many also used FET's in the 
mixer stage. In a few cases (Harman - 
Kardon, Panasonic, and Sherwood), 
schematic diagrams were lacking, but 
we assume from their performance 
and the current state of the art that 
they also used FET's. The FET is rela- 
tively immune to overload and cross - 
modulation effects from strong signals. 

With their freedom from self -heat- 
ing, solid -state receivers are virtually 
drift -free, and automatic frequency 

(Continued on page 30) 
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MFGR. & MODEL 

Cont. Pwr. per Ch. 

t 2% THD 

(8 ohms) 

Harm. Dist. 
at 1 kHz Audio Sens. for 

10 W Out. 

Hum & Noise 
re 10 W 

RIAA Phono 
Resp.5015 kHz 

re 1 kHz 
(dB) 

Phono 
Overload 

(dB) 
15) 

Max Prwer 
(Bohm pwr =100 %) 

111F FM 

Usable 
Sens. 

(P V) 

FM Dist. 

at 75 kHz 
Deviation 

(1 %) 

FM Sens. 

(Dist. 3 dB over 
Min. value) 

(µ V) 

FM Freq. Resp. 

30-15,000 Hz 

(re 1 kHz) 
(dB) 1 W 

( %) 

10 W 

( %) 

Max 
Pwr.(4) 

( %) 

30 Hz 

(W) 

1 kHz 

(W) 

20 kHz 

(WI 

Aux. 
(mV) 

Phono 

(mV) 
Aux. 
(dB) 

Phono 

(dB) 
4 ohms 

I%) 
1E ohms 

r %) 

Acoustic Research 

Model AR 
>50(11 65 >50(11 .068 .031 .060 84 0.72/2.1 -70 -62 +0, 

1 34.5 122 60 1.8 0.46 3.7 +0- 

Altec 714A 45.3 55.5 48.5 .125 .059 .081 106 0.75 -77.5 -74 +1.3, -0.7 33.0 114 64.5 1.7 0.73 2.6 +1,8, -0 

Bogen BR -360 15 27 >15 111 .47 .40 .30 170 1.1 -77 -72 ±1.5 30.8 103 07.5 2.8 0.59 5.5 +0, -3.7 

Electro -Voice EVR-3 39.2 55.3 54.5 .08 .048 .035 90 0.95 -73 -70 ±1.0 29.5 128.5 61 1.5 0.71 2.0 +0, -3.7 

55 111 60 55111 .08 .075 .08 95 0.8/3.0 -73 -66/ +O.H, -0.3 36.0 125 60 1.85 0.55 3.0 +0.5, -3.2 
Fisher 450.7 

-53 

Harman -Kardon 330 11 18.3 17.5 .15 .14 .22 135 2.5 -72 -70 +0.3, -0.8 26.0 127 67 2.1 0.87 B.0 +0.7, -0.9 

Heath AR-29 >35(1) 55 >3511) .03 .023 .078 81 1.0131 -90 -71 ±0.5 27.013) 152 57 1.75 0.70 2.5 +10, -0 

Kenwood KR -4140 17.1 21.5 24.0 .08 .04 .06 88 1.25 -71 -68 +0.5, -1 38.8 127 63.5 1.6 0.70 2.4 +0.8, -0.6 

KLH 27 19.8 32.5 27.0 .40 37 .44 69 0.7 -71 -63 +7.5, -0.8 33.3 118 68 2.5 1.0 45 +1.9, -1.3 

Lafayette LR-1500TA 41 45.5 >40 (2) .071 .045 .057 96 0.75 -77 -75 +1, -0 32.7 140 62 1.7 0.70 8.7 +3.1, -0.2 
1.65 

4,6 

Marantz 22 49.5 55 52.5 .028 .013 .017 82 0.76 - 81 -77 +15, -0.5 38.3 83.0 57.4 2.3 0.47 3.2 +0.3, -0.6 

Panasonic SA-70 23.5 31 30 .15 .13 .16 96 1.0 -73 -68/ +2, -0 36.5 121 71 3.5 0.85 7.5 +1.4, -6.8 
3.0 -56 

Pioneer SK 15001-1) >35(1) 47 >35 (1) .17 .155 .17 91 1.0 -75 -73 +1.5, -0 36.8 136 60 1.9 0.90 4.5 +0, -2.8 

Sansei 2000A 30.4 37.5 36.8 .16 .083 .14 80 1.4 -77 -70 +0.8, -0.5 35.5 129 60 1.6 0.95 2.25 +0, -3.8 

Scott 387 61 68 64.5 .24 .085 .15 200 1.4 -68 -63 +1, -0.2 26.5 100 61 2.9 0.74 3.7 +0.6, -0.5 
2.8 

Sherwood S -7100 17.1 25.6 22.4 .22 .10 .21 140 1.05 -73 -68 +1.5, -1 36.0 109 67 1.5 0.69 2.5 +0.3, -5.6 

Sony STR -6055 41.5 46 46 017 .007 .028 63 0.76 -78 -75 +0, -3.5 40.5 122 64 2.5 0.52 4.0 +0, -3.2 

NOTES:Ill Exact figures nut available -Nut measured under ,sated conditions; (2 Protective circuits operated, prevented 
measurement. (3) Continuously adjustable phono sens tivity. Overload not possible when net up correctly; 141 1d8 

OTHER STEREO RECEIVERS 

BECAUSE of time and space limitations, we were able to test only one 
receiver from each of the manufacturers listed in the table above. In 

addition to the models tested, most of these companies have other receiv- 
ers in their lines. More expensive models usually have higher output power, 
an improved tuner section, and more features. Also, some manufacturers 
make the tuner or amplifier sections of their receivers available as separate 
components. In all cases, prices have been rounded off to the nearest 
whole -dollar amount and these prices are all "audiophile net," which is the 
price the final buyer pays for the receiver. All prices are subject to change. 

Acoustic Research also has available the Model AR stereo control am- 
plifier with specs similar to the amplifier section of its receiver. The amplifi- 
er, rated at 50 W /ch (watts per channel) continuous power output into 8 
ohms, is priced at $250, with metal cover. 

Altec- Lansing also offers the Model 725A, an AM /stereo -FM receiver 
rated at 60 W /ch continuous power output into 8 ohms. The tuner section 
has slightly better sensitivity and capture ratio than the Model 714A. Price 
is $699 without cabinet. 

Bogen, in addition to the Model BR360 tested, has a number of other 
AM /stereo -FM receivers with various output powers. The Model BR320 is 
rated at 15 W /ch cont. power output into 4 ohms and is priced at $200. 
The Model BR340 is similar except that its power output is 30 W /ch cont. 
into 4 ohms and is priced at $250. The Model BR350 has a built -in expan- 
der- compressor, and is rated at 30 W /ch cont. into 4 ohms; its price is 
$280. Finally, there is the Model BR -380, which is the same as the BR350 
but with a power rating of 45 W /ch cont. into 4 ohms and a price of $350. 
Cabinets are optional at additional cost. 

Electro -Voice also has a Model E -V 1181 stereo -FM receiver rated at 
211/2 W /ch cont. power into 8 ohms and priced at $189. The Model E -V 
1182 is similar but with an AM tuner added; its price is $210. Then there 
is the Model E -V 1281 stereo -FM receiver rated at 26 W /ch cont. power 
into 8 ohms and priced at $230. The Model E -V 1282 has AM added at a 
price of $249. The Model E -V 1382 is an AM /stereo -FM receiver with 40 
W /ch cont. power into 8 ohms which is priced at $300. Separate walnut 
cases are available for all models. In addition to these receivers, the compa- 

ny also has Model EVR -1, an AM /stereo -FM receiver rated at 18 W /ch cont. 
power into 8 ohms and priced at $230 with wood cabinet. Also available is 
Model EVR -2, an AM /stereo -FM receiver rated at 27 W /ch cont. power into 
8 ohms and priced at $300 with wood cabinet. 

Fisher has a number of additional AM /stereo -FM receivers. The Model 
201 is rated at 26 W /ch cont. power into 8 ohms and is priced at $200. 
The Model 202 is rated at 32 W /ch cont. power into 8 ohms and is priced 
at $250. The Model 210 -T is rated at 36 W /ch cont. power into 8 ohms 
and is priced at $300. The Model 250 -TX has a power rating of 38 W /ch 
cont. power into 8 ohms, features push- button tuning, and is priced at 
$350. The Model 500 -TX is rated at 52 W /ch cont. power into 8 ohms, it 
has push- button and signal- searching tuning, and is priced at $500. The 
company also has a Model 701 four -channel receiver with an output power 
of 32 W /ch cont. into 8 ohms at a price of $700. Cabinets are separately 
available in all cases 

Harman -Kardon also has available the following AM /stereo -FM receiv- 
ers. The Model 130 is rated at 10 W /ch dynamic power into 4 ohms at a 
price of $130 with walnut cabinet. The Model 230 is rated at 17'/2 W /ch 
dynamic power into 4 ohms at a price of $160, with cabinet separate. The 
stereo -FM Model 820 has a power rating of 55 W /ch dynamic power into 4 
ohms at $270, with cabinet separate. 

Heath also has a Model AR -14 stereo -FM receiver with a power rating of 
10 W /ch cont. power into 8 ohms at a kit price of $120 less cabinet. The 
Model AR -15 is an AM /stereo -FM receiver rated at 50 W /ch cont. power 
into 8 ohms at a kit price of $350 and a wired price of $540, less cabinet. 
The Model AR -17 stereo -FM receiver is rated at 5 W /ch cont. power into 8 
ohms at a kit price of $73, less cabinet. The Model AR -19 is an AM /stereo- 
FM receiver rated at 20 W /ch cont. power into 8 ohms at a kit price of 
$225, less cabinet. 

Kenwood has the following additional AM /stereo -FM receivers. Model 
KR -2120 is rated at 11 W /ch cont. power into 8 ohms at a price of $160, 
less cabinet. The Model KR -3130 is rated at 19 W /ch cont. power into 8 
ohms at a price of $200, less cabinet. The Model KR -5150 is rated at 40 
W /ch cont. power into 8 ohms at a price of $320, less cabinet. The Model 
KR -6160 is rated at 70 W /ch cont. power into 8 ohms at a price of $380, 
less cabinet. The Model KR -7070 is rated at 80 W /ch into 8 ohms, has 
automatic tuning, and is priced at $550. There is also the Model KR -4130 
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FM Stereo 

Separation Tuning 
Indicator (7) 

FM 

Muting 
MPX Noise 

Filter 
Lo 

Filter 
Hi 

Filter 

Center- 

Channel 

Output 

Over -all Dimens. ons 

(inc. knobs & AM ant.) Weight 
(lbs) 

Price 

($) 
Special Features, Access., Comments 

50 Hz 

(dB) 

400 Hz 

(dB) 

10 kHz 

(dB) 

W (in) H (in) D (in) 

25.4 35.6 18.3 ZC meter Yes No No No Lo level 16 5/8 (6) 5 11/16(6) 11 1/8 (6) 24.5 420 IC's & crystal filters in i.f., wood cab. $20, linear dial calibration, 

no AM, no loudness comp., single set ai spkr. outputs 

21.2 33.3 22.3 2 meters 
(ZC, SS) 

Yes No No Yes Lo level 16 1/2 5 3/8 14 26.8 399 IC's & crystal filters in i.)., two audio -level ranges for improved loud - 

ness compensation .preamp & power amp can be separated. 

28.9 38.1 20.3 ZC meter Yes No Yes Yes No 16 118 4 5/8 15 19.5 300 IC's & ceramic filters in i.f.; adjustable compressor /expander 

23.0 32.5 19.5 2 meters 
(ZC, SS) 

Yes No Yes Yes No 17 7/8 5 1/2 12 1/2 21.5 350 IC's & ceramic filters in i.f.;wooden cab. included, IC in multiplex 

circuit; tape in /out on front panel 

27.0 34.5 19.3 SS meter Yes No No No No 15 1/2 (51 4 5/8 (61 14 1/4 (6) 25 (6) 400 IC's & crystal filters in i.f., electronic "Auto Scan" tuning, a.f.c., 

wooden cab. available 

20.5 23.4 10.1 SS meter No No No No No 15 7/8 4 5/8 13 1/4 16.6 200 

24.4 30.8 22.3 2 meters Yes Yes No No Hi level 16 3/4 (6) 5 1/8 (6) 14 1/2 (6) 26.5 (6) 285 Fixed LC filter & IC's in Li., wood cab. $20, IC in multiplex circuit 

(ZC, SS) (kit) 

28.5 34.0 20.5 SS meter Yes No Yes Yes Lo level 16 5/8 5 1/2 14 21.5 260 IC's & crystal filer in i.f., preamp & power amp can be separated, 

front -panel mic. input, 2 phono inputs, step tone controls 

19.8 26.0 20.0 ZC meter No Yes No Yes No 13 1/4 (6) 4 1/8 (6) 15 16) 21 320 Separate AM /FM planetary tuning dials, no phone jack 

26.7 35.2 20.5 SS meter 

"Acrituné" light 
Yea Yes Yes Yes No 16 3/4 5 14 3/4 35 300 IC's in i.f., "Acrituné' tuning indicator, wood cab. $20, tape out on 

front panel 

20.8 23.4 17.1 2 meters 

(ZC, SS) 

Yes Yes Yes Yes No 17 (6) 5 9/16 (6) 15 161 37 (6) 449 Ceramic filters & IC's in i.f., ant. tuning indicator for min. multi - 

path disc, IC in multiplex circuit, wood cab. avail. 

23.2 28.6 17.2 SS meter Yes No Yes Yes Hi level 19 5/8 16) 5 1/8 (61 14 (6) 28.5 (6) 350 Wood cab. included 

20.9 33.3 23.3 2 meters 
(ZC, SS) 

Yes No Yes Yes Lo level 18 1/16 (61 5 11/16 (61 14 1/2 (6) 25 (61 400 IC's in i.f. and multiplex, microphone & separate gain cjntnl Inc., 

wood cab. included, preamp /power amp can be separated 

23.2 36.6 20.3 SS meter Yes Yes Yes Yes No 17 3/8 5 1/2 14 3/8 27.3 300 IC's in i.f., linear dial scale, wood cab. available, two phono inputs 

25.9 33.8 22.7 SS mter 
"Perfectune" light 

Yes Na No Yes No 17 1/2 6 15 27 450 IC's & crystal filter in i.f., plug -in circuit boards, " Perfectune" light, 

multiplex IC, tape in /out on front panel 

26.2 35 21.5 SS meter Yes No No No No 17 1/2 5 5/8 13 1/2 22 200 Tape out on front panel, wood cab. included 

24.8 33.4 14.1 ZC meter Yes No No Yes No 17 3/8 6 14 3/8 26.5 300 Linear dial scale, (rant panel Aux. 2 input jack 

120% under kHz, 2% distortion power level; (51 Ratio of phono overload evel to phono input required for 10 watts; 

(6) Manufacturer's figure -(may not include knobs and AM antenna); (71 ZC - zero- center SS = signal -strength meter. 

stereo -FM receiver rated at 24 W /ch cont. power into 8 ohms at a price of 
$220, without cabinet. 

KLH has a Model 18 stereo -FM tuner with many of the same specs as 

the tuner section of the Model 27 receiver tested. The Model 18 is priced at 
$130, including cabinet. 

Lafayette has a number of other AM /stereo -FM receivers in its line, all 
priced to include metal cases. The Model LR -75 is rated at 10 W /ch dynam- 
ic power into 4 ohms and is priced at $110. The Model LR -100 is rated at 
20 W /ch dynamic power into 4 ohms and priced at $140. The Model 
LR -775 is rated at 40 W /ch dynamic power into 4 ohms and is priced at 
$200. The Model LR- 1000TA is rated at 60 W /ch dynamic power into 4 

ohms and priced at $240. 

Marantz also has available the Model 26 AM /stereo -FM receiver, which 
is rated at a power output of 10 W /ch cont. into 8 ohms at a price of $219, 
with metal cabinet. There is the Model 27, an AM /stereo -FM receiver rated 
at 30 W /ch cont. power into 8 ohms at a price of $319, with metal cabinet. 
There is also the Model 19 stereo -FM receiver rated at 50 W /ch cont. 
power into 8 ohms at a price of $1000, less wooden cabinet. The Model 23 
is a separate tuner with the same tuner section used in the Model 22 
tested; price is $259, less wooden cabinet. The Model 24 is a separate 
tuner /preamp with the same tuner /preamp section used in the Model 22; 
its price is $339, less wooden cabinet. 

Panasonic also has a Model SA -40 AM /stereo -FM receiver rated at 12 
W /ch cont. power into 8 ohms and priced at $220. Model SA -60 is an 
AM /stereo -FM receiver rated at 22'/2 W /ch cont. power into 8 ohms and 
priced at $280. The Model SA -50 is the same as the SA -60 except without 
AM; its price is $250. There is also the Model SA -6500 AM /stereo -FM 

receiver rated at 50 W /ch cont. power into 8 ohms and priced at $400. 
The Model SA -4000 is a stereo -FM receiver with push- button and automat- 
ic tuning; power rating is 60 W /ch cont. power into 8 ohms; the price is 

$990. 

Pioneer has a number of additional AM /stereo -FM receivers in its line. 
The Model SX -440 has 12 W /ch cont. power output into 8 ohms and is 

priced at $200, with cabinet. The Model SX -770 has 15 W /ch cont. power 
output into 8 ohms and is priced at $250, with cabinet. The Model SX -990 
has a power output of 28 W /ch cont. into 8 ohms at a price of $300. The 

Model SX -9000 is rated at 50 W /ch cont. power output into 8 ohms and is 

priced at $500. The Model SX -2500 is rated at 84 W /ch cont. power into 8 
ohms and is priced at $550. This model also features automatic signal - 
seeking tuning in the tuner section. 

Sansui also has a rather extensive line of AM /stereo -FM receivers. Model 
350 is rated at 18 W /ch cont. power output into 8 ohms at a price of 
$200. The Model 1000X has 34 W /ch cont. power output into 8 ohms at a 

price of $270, with wood cabinet. The Model 4000 has 45 W /ch cont. 
power output into 8 ohms at $350, less wood cabinet. The Model 5000A 
has an output of 55 W /ch cont. into 8 ohms and is priced at $400, less 
wood cabinet. 

Scott also has a Model 631 AM /stereo -FM receiver which is rated at 18 
W /ch cont. power into 8 ohms and priced at $200. The Model 342C is a 

stereo -FM receiver rated at 25 W /ch cont. power into 8 ohms and priced at 
$270. The Model 382C is the same, but with AM, at a price of $300. The 
Model 386 AM /stereo -FM receiver is rated at 35 W /ch cont. power into 8 

ohms and is priced at $390. 

Sherwood also has, in addition to the receiver tested, a Model S -7500 
AM /stereo -FM receiver with a rated output power of 40 W /ch cont. into 8 
ohms, priced at $340 with a metal cabinet. The Model S -8500 is the same 
except without AM; it is priced at $300. There is also a Model S -7900 rated 
at 48 W /ch cont. into 8 ohms and priced at $440 with metal cabinet. The 
Model S -8900 is the same except without AM; price is $400. There is also 
the Model SEL -200 stereo -FM receiver rated at 42'/2 W /ch cont. into 8 
ohms priced at $599 with metal cabinet. Walnut cabinets are available at 
extra cost. 

Sony also has a number of other AM /stereo -FM receivers available. The 
Model STR -222 is rated at 8 W /ch cont. power into 8 ohms and is priced at 
$150. There is the Model STR -6040 which is rated at 15 W /ch cont. power 
into 8 ohms and priced at $200. The Model STR -6065 is rated at 70 W /ch 
cont. power into 8 ohms and is priced at $400. Cabinets are available for 
all receivers at additional cost. 

In addition to the models covered above, most of the manufacturers have 
a selection of other amplifiers, control amplifiers, and tuners to meet just 
about any user requirement. -Milton S. Snitzer /Tech. Editor 
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control (a.f.c.) is rarely used 
nowadays. The only receiver 
in this group to use a.f.c. was 
the Fisher 450 -T, not to cor- 
rect any drift problem, but 
because its signal- seeking 
"Autoscan" tuning requires 
a.f.c. to lock on to a signal 
once it is acquired. 

A few years ago, the Heath AR -15 initiated a trend 
toward permanently tuned i.f. filters. (This feature was also 
found in the Marantz 10B FM tuner.) These filters can be 
designed to have a flat -topped, steep- skirted pass -band re- 
sponse, much closer to the ideal shape than is readily ob- 
tainable with conventional double -tuned i.f. transformers. 
Their controlled phase -shift characteristic is also highly de- 
sirable for uniform stereo -channel separation across the au- 
dio frequency range. The elimination of periodic realign- 
ment is an obvious benefit to the consumer. 

The Heath AR -15 uses a relatively costly quartz -crystal 
filter. Since its introduction, many other receiver designs 
have incorporated fixed i.f. filters of various types. Some 
use quartz crystals but there is a trend toward the much 
less expensive ceramic filters. From a practical standpoint, 
a well- designed ceramic filter seems to perform as effec- 
tively as a crystal filter. Still another approach is found in 
the new Heath AR -29, which uses a hermetically sealed, 
multi -pole LC filter. The top model of the Sherwood line 
(the SEL -200, not tested for this report) also uses an LC 
filter in its i.f. section. 

Integrated- circuit (IC) i.f. amplifiers are used in most of 
today's receivers. Their high gain and excellent limiting 
properties contribute to their popularity among receiver 
designers. As far as we could determine, only the KLH 27, 
which has been on the market for several years, still de- 
pends entirely on discrete components and transistors in its 
i.f. amplifier. 

Integrated circuits have made slower inroads into other 
portions of stereo receivers, but there are clear signs of a 
change in this situation. The Motorola multiplex IC, which 
replaces most of the usual multiplex demodulator compo- 
nents and does a generally superior job in addition, is now 
used by Electro- Voice, Heath, Marantz, Pioneer, and Scott. 
Scott also uses an IC in its audio preamplifier stage. It seems 
probable that there will be greater utilization of IC technol- 
ogy in future receiver designs (such as the recently an- 
nounced IC's which combine i.f. amplification, limiting, FM 
detection, and audio amplification on a single silicon chip). 

Several types of tuning aids are found among these re- 
ceivers. Some use a single meter indicating relative signal 
strength, and are tuned for a maximum meter reading. 
When used carefully, this can be an adequate tuning indica- 
tor. A more accurate method is the zero- center meter used 
by other manufacturers. Some receivers provide both types 
of metering with the relative signal- strength indicator be- 
ing most useful for aiming a rotatable directional antenna. 
An interesting variation on the zero- center tuning meter is 
the voltage comparator used in the Scott and Lafayette re- 
ceivers. This is a circuit which monitors the d.c. output 
from the discriminator and extinguishes a lamp on the front 
of the receiver when the voltage departs from zero (the 
condition for correct tuning). The circuit is inhibited from 
functioning unless a signal is actually being received. When 
the lamp is lit, it illuminates a suitable word on the dial 
( "Perfectune" and "Acritune" for the Scott and Lafayette 
models, respectively). This indicator can be made extreme- 
ly sensitive to mistuning and eliminates all user judgment 
in tuning the receiver. Scott uses an IC voltage comparator; 
Lafayette uses discrete circuits with several transistors. 

The Fisher "Autoscan," which we mentioned earlier, 
causes the receiver tuning to sweep electronically across 
the FM band until a signal is received and the a.f.c. locks it 
30 

in. The scan can be initiated by a push- button on the panel 
or with a remote -control accessory. 

One trend which we are pleased to note is the use of 
linear dial calibration. Instead of a one -megahertz band 
segment occupying a quarter -inch at one end of the dial 
and an inch at the other end, a linear- tuning receiver main- 
tains a uniform tuning rate throughout. If a sufficient num- 
ber of intermediate calibration points are provided, it is 
possible to interpolate dial readings and set the receiver 
accurately to a desired frequency, or to identify a station 
unambiguously from its position on the dial. Linear dial 
scales are found on the AR, Sansui, and Sony receivers. 

Almost all receivers have outputs for two pairs of speak- 
ers with switches to energize either or both sets. Exceptions 
are AR, which has only a single set of outputs, and Pioneer, 
which has three sets. 

A few of these receivers have unconventional features 
which are deserving of mention. Bogen incorporates a 
"Crescendo" compressor /expander circuit. This can be set 
to expand the dynamic range of music which was previous- 
ly compressed (this applies to all recorded music) or to re- 
strict the dynamic range when the program is used for 
background purposes and occasional high -level passages 
might be annoying. The circuit works well, without objec- 
tionable distortion or other side effects. Marantz has a 
unique antenna -tuning feature which connects one of its 
tuning meters to display the amplitude fluctuations caused 
by multipath distortion. (This is done by a much more ex- 
pensive cathode -ray tube on a higher -priced Marantz mod- 
el.) In use, the antenna is rotated for minimum meter fluc- 
tuation which corresponds to minimum multipath distor- 
tion. Pioneer has a front -panel gain control and internal 
mixing circuits for a microphone which is supplied with the 
receiver. This allows the receiver to be used for public -ad- 
dress and similar applications. 

On some receivers, the preamplifier outputs and power 
amplifier inputs are brought to jacks in the rear, with a 
switch or external jumper cables to join them for normal 
operation. By separating the two sections of the amplifier, 
an electronic crossover network, active equalizer, reverber- 
ation unit, or similar accessory can be used in the system 
without disturbing the tape- monitoring function which is 
sometimes appropriated for this purpose. This feature was 
offered on the Altec, Kenwood, Pioneer, and Sansui receiv- 
ers in the group tested. 

Test Procedures 

With both channels driven simultaneously into 8 -ohm 
loads, the power output per channel was measured at the 
point where the harmonic distortion reached 2 %. This was 
done at 30 Hz, 1 kHz, and 20 kHz. At 1 kHz, the total 
harmonic distortion was measured at 1 watt, 10 watts, and 
"Max Power," which was actually 1 dB or about 20% less 
than the 2% distortion power output. These measurements 
give a concise picture of the audio performance of the re- 
ceiver over a wide range of frequencies and power outputs. 
As a guide to users having 4 -ohm or 16 -ohm speakers, the 
maximum output into these impedances was measured and 
expressed as a percentage of the available output into 8 
ohms. 

The audio sensitivity was measured at maximum volume - 
control settings, through both Aux and Phono inputs, at 1 

kHz. It was considered to be the number of millivolts input 
needed to develop a 10 -watt output. In addition, the phono 
overload point was measured by reducing the receiver vol- 
ume- control setting and increasing the input signal level 
until the output waveform began to distort (at low -power 
levels). This was expressed in decibels relative to the phono 
sensitivity for 10 -watt output. The phono dynamic range 
reserve of the tested receivers ranged from 26 dB to over 
40 dB with the average being about 32 dB. Receivers fall - 

(Continued on page 59) 
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Phasing 
P.A. 

Speakers 
By HARDIN STRATMAN 

Simple technique using audio generator, scope and 

pair of speakers can be employed to properly 
phase the loudspeakers in public- address system. 

Author is shown here in front of the church whose speakers 
he has just phased. Behind the signal generator at the left 

is a tall pole with the transmitting speaker and the trans- 
mitter directly below it. The pole at the right, behind the 

scope mounts the receiving speaker and receiver above hand. 

PUBLIC- ADDRESS systems are used in large auditori- 
ums, halls, or churches to insure that the performer's 

words carry to every part of the room. Besides the normal 
routine of providing enough speakers, adequate amplifier 
power, and acoustical treatment, there is one additional 
thing that can be done to improve listening -at no addi- 
tional cost. This involves phasing all speakers to each other 
as well as to the performer. The end result is maximum 
sound power at minimum amplifier power, improved clari- 
ty, less garbling, and a sound that has a one -point source 
rather than seeming to come from all directions. 

Many home hi -fi or stereo entertainment systems have a 

phase switch labeled "normal" and "reverse." This switch 
merely reverses the connection to one speaker so that 
mono sound seems to originate from a single source. Bass 
frequencies are usually reinforced. This same principle may 
be applied to auditoriums to give large audiences improved 
audibility. By using the test equipment to be described, one 
person can accomplish the desired result scientifically with- 
out having to rely upon the personal preferences of several 
people with varied viewpoints (and hearing). 

Relative Speaker Phasing 

Two kinds of speaker phasing are possible. One is abso- 
lute, the other relative. Absolute systems are used in ele- 
gant auditorium installations where money is no object. 
This involves taking into account the difference in propaga- 
tion time between sound in air and electrical impulses in 
wires and associated electronic gear. Some sort of mecha- 
nism is used at each speaker to delay the electrical impulses 
applied to that particular speaker so that the sounds agree 
absolutely in time, amplitude, and phase with sounds corn- 
ing direct from the performer or the other speakers. 

A delay system of this sort may take the form of a tape 
recorder with the recording and playback heads arranged 
on a single loop of rotating tape so that sound from the 
performer or other speakers coincides exactly with sounds 
emitted from the speaker in question. 

Since no simple and low -cost delay system is presently 
available, we will consider only a relative phasing system 
December, 1970 
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which involves proper placement of speakers and their cor- 
rect connection. Results, using the relative system, can be 
quite satisfying to one who has struggled with a public -ad- 
dress system in attempting to gain maximum clarity at low 
cost. 

As a rough rule -of- thumb, sound travels at a speed of 
1100 feet per second at normal room temperature. If a per- 
former sings at one end of a hall 100 -feet long, it takes 90 

milliseconds for the sound of his voice to reach the other 
end. If an amplifier and associated speaker are placed mid- 
way down the hall to assist the performer, sound from the 
speaker will reach a listener at the rear of the auditorium 
before sound from the performer unless something is done 
to delay sound from the speaker. 

It stands to reason that maximum clarity is realized if 
rarefactions and condensations coming from the speaker 
system coincide with the rarefactions and condensations 
from the performer's lips. In addition, vibrations from all of 
the speakers should coincide with each other as far as possi- 
ble as the sound reaches the listener's ears. 

If a performer sings a note of 200 Hz, there will be 18 

repeats of condensations and rarefactions down a 100 -foot 
long hall before the sound first reaches a listener at the 
other end. Also, the distance from condensation to conden- 
sation or rarefaction to rarefaction is 5.5 feet. At this fre- 
quency a speaker need only be moved one -half wavelength 
or 2.75 feet to place it at a point of maximum or minimum 
reinforcement of the sound wave. Approximately the same 
results can be obtained by merely reversing the leads to the 
speaker. It is probably just as well to go ahead and place all 

speakers where most convenient and phase them in a rela- 
tive manner later. 

When one considers all the possible audio frequencies, all 

possible angles that the sound waves may make With vari- 
ous walls, and the many other variables, it is obvious that 
the relative -phasing method is not 100% foolproof. Howev- 
er, a speaker system will work best for a large band of fre- 
quencies when connected properly. This applies particular- 
ly to the lower audio frequencies from male voices. 

(Continued on page 56) 
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Recent 
Developments 
in Electronics 
"Prescription TV" -CCTV for Hospitals. (Top left) When CBS Labs 
unveiled. its EVR (electronic video recording) system some time ago 
for playing back a reel of special picture and sound film through TV 
receivers, it was Motorola who announced that it would be producing 
the playback units for the system. This unit, called a "Teleplayer," 
handles the 7 -in diameter film reel which provides a 25 -min color or 
a 50 -min black- and -white picture and sound program. The output of 
the player is connected to the antenna terminals of one or a large 
number of TV receivers which then display the program. Now, Moto- 
rola Systems Inc. has introduced a closed- circuit TV system for hos- 
pitals using the EVR player, which they have dubbed "Prescription 
TV." The system is supplied with an initial package of ten training 
and hospital -orientation films produced for patient education, staff 
training, and continuing professional education. In addition, there will 
be a number of programs for patient entertainment. These programs, 
mainly comedy shows and sporting events, have been slanted for the 
male patient who may not go for the usual afternoon -TV fare of soap 
operas and game shows. 

Optical Scanner for Computing Cash Register. (Center) A hand -held 
wand, the size of a ballpoint pen, is being used here to read a mer- 
chandise price tag. The wand, which can also read credit cards and 
sales -person identification badges, is part of a new computer cash - 
register system introduced recently by National Cash Register Co. 
Data collected at the point of sale is subsequently processed by com- 
puter for customer billing, inventory control, and various manage- 
ment reports. Special color- bar -coded tags and labels are scanned by 
the wand, which operates at the end of a flexible cord of fiber -optic 
bundles. The scanner optically senses the variations in the color of 
the light reflected from the price -tag coding and these color transi- 
tions are electronically translated and entered into the register in a 

single operation. Up to 56 characters of information may be encoded 
on a tag in the form of a series of black, green, and white color bars. 
The salesperson can start at either end of the strip of bars and can 
move the wand at any speed. If the strip is read fully and correctly, an 
audible signal is emitted. Data is recorded on magnetic tape, which 
can then be transported to a central computer at the close of busi- 
ness for processing. The system is being field- tested at Montgomery 
Ward's retail store in Lima, Ohio. 

Battery- Powered Semiconductor Laser Works at Room Tempera- 
ture. (Below left) "This is the laser we've been waiting for" is how one 
Bell Labs scientist described a new semiconductor laser developed 
by the Labs. As shown in the photomicrograph of the cross -section of 
the tiny speck of material, the laser is made up of four layers of 
gallium aluminum arsenide alternating with gallium arsenide. These 
layers are doped with tin, silicon, zinc, and germanium. With this new 
type of structure, the laser can be operated continuously at room 
temperature. Heretofore, semiconductor lasers had to be pulsed or 
had to be refrigerated to keep them from burning up. The threshold 
current (at which lasing action starts) of the new experimental device 
is far lower than previous semiconductor lasers. This not only keeps 
their temperature down but also permits low -power sources to be 

used to operate them. In the demonstration we saw, ordinary dry -cell 
batteries were used to power one of the units. The laser emits a beam 
of near -visible infrared light (about 8500 A) with an output power of 
about 20 mW and a power efficiency of nearly 2 percent. Such lasers 
may one day speed the transmission of voice, data, and other infor- 
mation signals in high- capacity optical communications systems. 

ELECTRONICS WORLD 
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Four -Channel Phono Disc. (Top right) A new four -channel phono rec- 

ord and matching decoder have been produced by Victor Co. of Ja- 

pan. The system used is entirely compatible with two -channel phono- 

playback equipment. A matrix circuit is used to encode the four sepa- 

rate channels into the two sidewalls of the record groove. One side - 

wall carries the sum of channels one and two along with the differ- 
ence between these channels, modulated onto a 30 -kHz carrier and 

at a -20 -dB level. The other sidewall carries channels three and four 

combined in the same manner. The phono pickup used employs an 

elliptical stylus and has a frequency response of up to 45,000 Hz. 

The cutter used to make the disc must also have this response. Nego- 

tiations to license record companies to produce discs under the new 

system are now in progress. In the U.S. this is being handled by JVC 

America, Inc. 

Trees Identified by Computer. (Center) The aerial photo shows four 

square miles of Itasca State Park (Minn.) with the types and areas of 

tree stand indicated by a computerized photo interpreter. The elec- 

tronic system, developed by Honeywell, uses electronic sensors and 

scanners to interpret aerial photos of forests in a fraction of the time 

that it would take a human "reader." A skilled photo interpreter must 

first study the photos and assign symbols to identify typical features, 

such as texture, density, and shape. He then programs the computer 
to extract automatically those features of interest, while ignoring all 

the other material. 

Venus Mapped by Radar Astronomers. (Below left) The largest map 

yet projected of Earth's sister planet has been plotted by two radar 

astronomers at Caltech's Jet Propulsion Laboratory. The map covers 

some 30 million square miles or about one -sixth of Venus' surface. 

The bright spot in the southern hemisphere is Alpha, which could be 

a mountain range. The map was made using radar beams from the 

Goldstone (Calif.) tracking station, which JPL operates for NASA. The 

station uses a huge 210 -ft parabolic dish antenna to pick up echoes 

from the planet. The amount of Doppler shift as well as the change in 

polarization of the signals are used to determine the nature of the 

planet's terrain. 

"Instavision" TV Tape Recorder. (Below right) A new generation of 

compact video -tape recorders and players featuring automatic car- 

tridge loading and designed for CCTV as well as the home market has 

been introduced by Ampex. The "Instavision" recorder /player uses 

standard half- inch -wide video tape enclosed in a circular plastic car- 

tridge 4' /2 -in in diameter and 3 /4 -in thick. It is compatible with other 

recorders using the Type 1 standard recently adopted. Prices will be 

about $800 for a black- and -white player, $900 for a black- and -white 

recorder /player or color player, and $1000 for a color recorder/ 
player. The blank tape cartridge will sell for less than $13 for 30 
minutes of recording time at the Type 1 standard. 

ITASCA STATE PARK (MINN 

Aug. 16, 

IR Film, Drange Filter 

Scale 15,340 l "-114 M le 

A 

UH 

AIUH 

JIA 

R IA 

Aspen 

Upland !gar dv.rods 

AspenJUp. Hctid! 

JxJc Fine4spn 
R,N1 P nelAspci 

www.americanradiohistory.com

www.americanradiohistory.com


WHEN considering a small CCTV system, the first 
thing you will have to decide is exactly what you 

want the system to do and how well you want it to do it. 
Once that decision has been made, you will then have to 
make up your mind as to what type of components will be 
needed to accomplish this. This article provides detailed 
information to help you in making some of these decisions. 

Production Switcher 

The production switcher is a good place to start, as it is 
the heart of any production system (Fig.1). The basic pur- 
pose of the switcher is to route the camera or other input 
selected to either monitors or a video tape recorder (VTR). 
A fader can be incorporated to allow dissolves (fades) to 
another input. A fader also permits "supering" (superim- 
posing) one input over another; usually one of the input 
34 

Designing 
a Small 
CCTV 

System 
By KENNETH B. KNECHT 
Chief Engineer, TV 
State University College, New Paltz, N.Y. 

How to select components and 
interconnect them to form effective 
closed- circuit television system. 

Different types of video tape recorders (VTR's) 
can be used in CCTV systems. Shown here is an 
IVC Model 800 video tape recorder in operation. 

scenes is a title card which can be supered over a back- 
ground provided by another camera. 

A special effects unit that allows you to split the screen 
horizontally or vertically or make inserts into one of the 
screen's corners can be built into the switcher or be added 
as a separate unit later. The position of the insert or divid- 
ing line can be varied at will. If the switcher contains a 
fader or special effects, the inputs to the switcher should be 
driven from a common source of synchronizing pulses. 

The switcher can switch either mechanically or electroni- 
cally. There are two types of electronic switching: fast lap, 
which is an automatic fast dissolve from one input to the 
other (about 20 ms in duration), and vertical interval. Verti- 
cal interval switching is usually found in broadcast -quality 
equipment and automatically performs a very fast switch 
(microseconds) during the vertical interval where any re- 
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suiting switching transients will not be visible in the pic- 
ture. The fast lap can occur anywhere in the field. 

If a mechanical switch is used, it should employ make -be- 
fore -break type switches to avoid loss of sync during switch- 
ing. Electronic switching gives a cleaner cut. Larger switch - 
ers also have what is called a "preview bank" which, among 
other things, allows you to set up a super or split screen 
before switching it to the output line. A monitor should be 
provided adjacent to the switcher so the picture can be 
viewed on the output line. If a preview bank is included, a 
monitor should be available to view its output too. 

The switcher should also have a switch to allow either the 
program or preview banks to be fed to the output line dur- 
ing a production without picture breakup. If separate moni- 
tors are not available for each input, then the preview bank 
and monitor can be used for this purpose. 

Camera Selection 

Before selecting a camera, ambient light conditions 
should be taken into account as they will determine the 
type of camera tube (vidicon or Plumbicon) required. The 
resolution (definition of detail) varies from camera to cam- 
era; 600 lines in the picture center would be a good choice. 
The simpler, less expensive cameras have few adjustment 
and automatic target controls, while cameras with more ad- 
justments, although more flexible, require an experienced 
operator. 

Cameras are supplied either with or without viewfinders 
(or with provision for adding one). Cameras without view- 
finders (fixed cameras) are preset to cover the area of inter- 
est, while those with viewfinders allow the operator to see 
the picture and thereby assure himself of proper focus and 
composition. 

The camera can be equipped with a tally light that indi- 
cates when it is switched up on the line (switcher should be 
equipped with suitable contacts to use this feature) and 
with an intercom which allows communications with the 
director. Cameras are usually cradle- mounted on top of 
wheeled tripods so that they can be easily moved, panned, 
and tilted. Cameras also come equipped with a single lens, 
a rotary -type turret with three or four lenses, or a zoom 
lens. The zoom lens can be focused and its focal length 
changed from the rear of the camera or these adjustments 
can be performed manually at the lens. 

A remote -control version of the camera (Fig.2) is also 
available which permits remote control of the pan and tilt 
head and the zoom lens as well. This type of camera offers 
great flexibility but is more difficult to 
operate smoothly on the studio floor 
during production than the ordinary 
camera. 

VTR Selection 

There are a number of choices when 
it comes to VTR's (see lead photo- 
graph). Concerning ourselves only with 
simpler, less expensive machines, the 
first consideration is whether to get a 
1/2" or 1" machine. The 1" VTR is gener- 
ally used in studio applications and the 
1/2" as a portable recorder. Of course, 
either one can be used either way, but 
the small size and light weight of the 
1/2" makes it easier to move about. The 
controls on the 1/2" machine are fre- 
quently designed with the inexperi- 
enced operator in mind; for example, 
the machine has automatic audio and 
video gain controls, easy threading, 
etc. 

Editing, a second audio track, slow 
motion, and other features are availa- 
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ble in VTR's. Don't pay for something you don't need, but 
keep in mind that these features usually cannot be added 
later. Another thing to look for is tape interchangeability 
among all of a given manufacturer's machines using the 
same format. For example, this means you can make a tape 
on any Ampex 1" VTR (using low band standard, not all will 
play high band) and know you can play it back on any other 
1 " Ampex machine. However, the tapes won't play on a 1 " 

Sony, IVC, etc. In fact, almost all of the '/2" and 1" helical 
tape machines make tapes that can't be played on another 
manufacturer's machine. Therefore, you must consider 
whether you will want to swap recorded tapes with some- 
one else. If so, interchangeability will be an important con- 
sideration. Of course, you can dub to another format, but 
the less dubbing you do the better off you are in terms of 
picture quality. 

Lighting Equipment 

The lighting equipment you will need depends on how 
big an area has to be illuminated at one time. For example, 
to get a nice crisp picture with good depth of field, about 
2000 watts of front light and 1000 watts of back light are 
required to light one person as opposed to about 3000 watts 
of front light and 1500 watts of back light for two persons 
sitting at a table. Pictures can be made with the camera at 
much lower light levels but this will result in lag (smear) 
when the subject or camera moves and a flatter, noisier 
picture. If the target is run too high, it will result in the 
vidicon burning. This means that if the camera is held on 
one spot for more than a few minutes and then the spot is 

changed, a faint (or sometimes not so faint) negative image 
of the previous shot will remain on the vidicon target. This 
will go away after a while, but it could spoil your program. 
Vidicons specially designed for low light level operation are 
available. 

Audio System 

It is useful to have an intercom system between the di- 
rector and his camera operators and floor manager so that 
he can give them directions during the production. It is also 
a good idea to have a p.a. speaker in the studio so that the 
director can talk to the people in the studio. He can hear 
their replies through their mikes. 

At the very least, the audio system should provide control 
over two or three low- impedance microphones (Fig.3). The 
mixer should have a vu (volume -unit) meter in order to 
keep a constant level feeding the VTR or the output line. 

plified block diagram of typical, small video production system. 
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Fig.2. Remote -control camera used in a CCTV system. 
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Fig.3. Simplified diagram of an audio distribution system. 

Fig.4. A CCTV studio system set up by Philips Broadcast 
Equipment Corp. Note the control room in top background. 

4, 

4 i 

The mixer output should also be amplified so that the pro- 
gram audio can be heard in the control room. If required, a 
mixer with more inputs can be used, allowing a turntable or 
audio tape to be mixed into the program. If only one micro- 
phone is being used, it can be connected directly into the 
VTR. However, if monitors are being fed from the studio, 
the microphone will have to be amplified. If the plan is to 
feed a mike directly into a VTR be sure the mike input 
impedance of the VTR matches that of the microphone. 
This also applies to the microphone inputs on the mixer. 

Sync Generator 

If special effects or dissolves are planned, then a sync 
generator will be needed. The sync generator supplies pul- 
ses, or a sine wave in some cases, at the horizontal and 
vertical scanning rates. These pulses are fed to the special 
effects and the cameras and keeps them scanning in unison. 
This allows them to be mixed in any manner, without the 
picture tearing or breaking up. However, most helical -scan 
VTR's cannot be locked to external sync, so if a VTR play- 
back is included in a production, you will have to "take" 
them, you cannot dissolve or wipe into them. Even with a 
direct take, there will probably be some picture disturb- 
ance, while the monitor re- establishes timing. 

Sometimes the sync generator is built into one of the 
pieces of equipment, such as the special effects. If a sync 
generator is used, be sure the cameras purchased can be 
driven from an external sync source. The best is one that 
can either be driven or can be switched to an internal sync 
source for independent operation. If the camera has its own 
sync generator, one thing to look out for is industrial sync 
(exaggerated blanking). This will cause the top of the pic- 
ture on the monitor to "flag wave;" that is, the top 30 or 40 
lines will swing back and forth as the monitor's horizontal 
oscillator locks in. The reason for this is that regular vertical 
sync has horizontal rate pulses interlaced with it, therefore 
the monitor horizontal oscillator stays locked in during the 
vertical interval. Industrial vertical sync is just one pulse 
about 9 or 10 lines long. The horizontal oscillator in the 
monitor has to free -run during this period, then lock to the 
horizontal sync again when it reappears. The a.f.c. circuit in 
the horizontal sync circuit in the monitor will determine 
how much of the top of the picture will be unstable. This 
type of sync is generally used in surveillance cameras, 
where the instability is not so objectionable. 

The Studio 

The studio (Fig.4) should be large enough for the largest 
production contemplated and the ceilings should be high 
enough so that a light hanging directly over someone for 
backlighting will not show in a wide shot. The studio should 
be air conditioned because the lights put out a lot of heat. 
The control room, where the switcher, monitors, VTR, and 
any other equipment used for a production is housed, 
should be adjacent to the studio, preferably in a room con- 
taining a window to allow the director to see into the stu- 
dio. The window glass should keep control room noise from 
being picked up by the microphones in the studio and 
mixed into the program audio. The studio ceiling should be 
equipped with a grid made of pipe spaced every three or 
four feet to mount the lights and should contain a sufficient 
number of power pigtails to power all of the required 
lights. 

Program Distribution 

As for program distribution, there are two choices -as 
video or r.f. Programs can be originated from a point re- 
mote from the studio. In most cases, with a small system, it 
is simpler to take a recorder, camera, and other required 
paraphernalia to the remote site and record there. Of 
course, if the plan is to originate frequently from that same 
point, then some sort of separate line between that point 
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and the TV center should be considered. For short runs, 
regular 75 -ohm coaxial cable with equalized amplifiers with 
some sort of hum rejection (such as a differential input or 
clamping) could be used. Thought should also be given to 
the possibility of using a balanced line to eliminate hum or 
other interference. 

No matter how the program is distributed, a switcher 
should be used to select which input should go to which 
output line or modulator. A modulator is a piece of equip- 
ment that converts audio and video to a TV v.h.f. channel. 
For example, if there are two VTR's, an off -the -air tuner 
and modulator, a studio, one line feeding monitors, a line 
feeding the production switcher, two modulators, and one 
remote origination point which is used regularly, then a 

five -input, six -output switcher would be needed. The type 
of distribution switcher to be described can switch any of 
the inputs (both video and audio) to any number of the 
outputs. 

As with the production switcher, either electronic or me- 
chanical switching is available. To just route signals, the me- 
chanical type is probably best, while an electronic switcher 
would be a better choice if video tape is to be edited during 
a recording. The audio portion of the switcher will probably 
use relays, followed by a high- impedance -input, unity -gain 
amplifier, to do the switching. This will permit the input to 
be switched up on more than one output bus without load- 
ing the input and changing the level. 

If several lines have to be fed from one output of the 
switcher, single -input, multiple- output, unity -gain amplifi- 
ers (distribution amplifiers) which allow the signal to be 
split up as required can be used. Audio can be treated the 
same way. If necessary, video and audio line amplifiers can 
be added to make up for line losses on a long run. These 
should contain equalization to make up for high -frequency 
losses. Audio should be distributed as a low impedance, usu- 
ally 600 ohms. 

To distribute signals as r.f., a modulator that can convert 
a video and audio signal to any v.h.f. channel is available. If 
only a few channels are used, it is best to employ only every 
other low- frequency channel to eliminate a lot of potential 
problems. The low frequencies are affected less by line loss- 

es and, by avoiding adjacent channels, troubles with adja- 
cent- channel interference will be eliminated. Of course, if 
necessary, all twelve channels and more can be used if the 
system is well designed. 

The modulator should be followed by a band -pass ampli- 
fier for that channel to reduce the possibility of the signal 
spilling over into an adjacent channel and causing prob- 
lems. If you want to put an off -the -air channel on the distri- 
bution cable, a converter which costs about the same as a 

modulator, can be installed to allow the signal to be re- 
ceived and converted to one of the vacant channels. 

Monitors and Cables 

The monitor selected should have both r.f. and video in- 
puts so that it can be used anywhere in the system. Of 
course, if only video (or r.f.) is distributed, then a suitable 
type of monitor should be selected. One monitor on the 
market that, among others, will accept video or r.f. at the 
flip of a switch also has an audio jack on the back that acts as 

an audio output for an external amplifier or audio tape re- 
corder when the set is acting as a TV receiver. This same 
jack becomes an audio input to the built -in audio amplifier 
when the set is used as a video monitor. Roll- around stands 
for the sets can be purchased or sets can be fastened to the 
wall, hung from the ceiling, set on shelves, or mounted in 
other ways. Another possibility is a TV projector that pro- 
jects a television picture onto a rear or front screen and can 
accept video and / or r.f. If the production is in a large auditori- 
um which will require a great number of monitors and present 
mounting problems, it might be worth looking into TV projec- 
tors-if a screen can be easily added. 
December, 1970 
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Fig. 5. Types of equipment that can be found in a well- equipped 
control room. (Top) Control console with two camera mon- 
itors, one line monitor, an audio mixer, switcher and special 
effects, remote camera controls, plus two Ampex VR5100 
VTR's; (bottom) camera controls, distribution switcher, test 
switcher, patch panels, sync generator, and various monitors. 

The 75 -ohm cable used to route signals comes in two ver- 
sions: a small- diameter RG -59/U which is used for short 
runs of video and r.f. and a larger version with a lower 
signal loss, the RG -11 /U, which can be used for longer runs 
or where low loss is imperative. Both these cable sizes are 
also available with a foam dielectric which cuts the line 
losses considerably. The author prefers the foam for r.f. and 
long runs of video. For long runs of r.f., an aluminum- 
sheath-jacketed cable that comes in either 0.412 ", 0.500 ", 

or 0.750" diameters should be used. This cable is quite stiff 

and should be handled carefully as it will not bend sharply 
without kinking. If the proper connectors are used, this ca- 

ble will be weather -resistant and have very low loss. For 
long runs of video, 124 -ohm balanced shielded cable is pre- 
ferred. However, to change from 75 to 124 ohms and vice 

versa, amplifiers will be needed at each end of the line and 
an equalizer will also be required to make up for the high - 
frequency loss (of course, irrespective of type, a long run of 

cable has to be equalized). 
Audio should be run balanced, if possible, in shielded, 

jacketed cable. Stranded conductors are better if the cable 
(Continued on page 75) 
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SYSTEM c°J U OO 

WE'RE all familiar with talking computers. They've 
been around for years, on our TV and movie screens. 

Now, they're for real. "Mabel," or is it "Clara," speaks clear- 
ly and distinctly with her 79 -word vocabulary. She's defi- 
nitely a woman -always getting in the last word. 

Mabel isn't as versatile as the "Star Trek" computer, but 
like it she has a big job of monitoring and controlling a large 
operation. Rohr Corporation employees in Chula Vista, Cal- 
ifornia find her very helpful. They can reach Mabel from 
any of the plant's data -phone stations. On command, she 
will tell them where to find parts and tools, or will move 
parts and tools to a new location, giving verbal feedback for 
every transaction. 

The 79 words in Mabel's vocabulary are separated on a 
magnetic disc file, Fig. 1, in random order -each having a 
specific location or address. They were recorded at IBM's 
programming department in Poughkeepsie, N.Y. by one of 
the girls working there. As needed, the computer selects 
words from the file and puts them together in the proper 
sequence for transmission over telephone lines to answer 
queries for information. Strangely enough, when speaking, 
Mabel pauses just like a human. This capability was provid- 
ed electronically so that information could be written 
down. 

Mabel can act faster and perform unerringly because her 
"brain" is an IBM 360/65 mass -storage computer (see lead 
photograph). In response to a request for a part's location, 
Mabel's voice is even, confident, enunciating clearly: 

"Part location ... three, six, zero, zero ... date . . 

seven, two, seven ... time ... zero, nine, five, seven . . . 

quantity ... two, one . . . priority .. . five ..." 
This talking computer was originally developed as an im- 

portant component in the Rohr Automated Data Acquisi- 
tion and Retrieval (RADAR) system. This new system -de- 
veloped jointly by Rohr, IBM, and Pacific Telephone-was 
initially implemented in June, 1967. Rohr's total program 
(known as "Automove ") is being developed and imple- 
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Computers 
That Talk 
By FRED W. HOLDER 

These computers employ 
voice response to reply to user's 
request for information. 

IBM's 360 /65 mass- storage computer maintains up- to -the- 
minute watch over materiel movement for Rohr operations. 

mented as described in the three basic steps that follow. 
The first step was to turn the job of following parts pro- 

gress, from work center to warehouse to work center, over to 
the central (IBM 360) computer. Personnel use the voice -re- 
sponse terminals to report every step to the computer. The 
second step, implemented in mid -1969, features a direct 
link between the central computer and the warehouse 
computer (PDP -9), which controls the 15 stacker cranes 
and conveyors servicing the storage locations. In this stage, 
the warehouse computer became a full satellite of the cen- 
tral computer. 

The central computer keeps track of parts and tools, re- 
members the empty pigeonholes and where parts and tools 
are stored in any of 16,684 possible locations. It remembers 
short -term production schedules, and work -center priori- 
ties for all job orders stored in the warehouse. 

When a dispatcher in the shop requests more work, the 
computer evaluates the schedules and decides which job 
orders to release from the warehouse. It will continue se- 
lecting job orders, based on priority, until the request for 
work is filled. The warehouse computer then directs the 
cranes to remove parts and tools from their pigeonholes 
and stages them on outgoing conveyors. 

The third step is planned for completion in 1972. When 
complete, the system will feature an enlarged warehouse 
for parts and tools and automated delivery between the 
warehouse and production line. At this point, the ware- 
house will consist of 135,000 pigeonholes and 26 stacker 
cranes, a significant increase over the current capability. 
The warehouse computer will automatically control the 
cranes, conveyors, and tractors. It will dispatch automatical- 
ly guided tractors between the conveyor stations in the 
warehouse and production areas. The loading and unload- 
ing of trailers will be automated. 

Operation 

How does the system work? Briefly, a transaction with 
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Mabel goes something like this: An employee lifts the 
Touch -Tone receiver and presses an order code (see Fig. 2). 

For example, to request a present location for parts or ma- 
terial, he would press digits 3 and 5 and the symbol #. 

"Register Number," Mabel's voice responds. 
The employee responds by punching in eight digits (the 

order number) "9998902 #" and transmits a series of elec- 
tronic, coded impulses to the computer. 

The computer quickly searches its disc files for that order 
number and instructs Mabel's voice drum to respond, 
"nine, nine, nine, eight, nine, zero, two . . . location . . . 

three, zero, seven, six . . . date . . . two, one, two . . . time 
. . one, four, five, eight . . . quantity . . . one . . . com- 

plete date . . . seven, zero, zero . . . part number . . . 

three, four, seven, one, one, one, dash, four, six . . ." 
If the order were in transit, Mabel would reply, "From 

Location . . . Date . . . and Time . . . To Location . . . 

Date . . . Time . . ." She might also give the priority rating 
of the order. 

This was only a simple example of what Automove is do- 
ing to help Rohr save $400,000 a year. When fully imple- 
mented, the savings will be much greater. Automove opens 
avenues to smooth, uninterrupted manufacturing flow, re- 
sulting in increased efficiency, reduced costs, and ultimate- 
ly higher profits. 

Mabel is almost fool -proof, too, so that employees can use 
the terminals with a minimum of errors. The computer au- 
dits certain sensitive inputs. For example, the computer 
asks for the eight -digit register (order) number that is 

affected. This number contains a "check digit" that enables 
the computer to detect transposed numbers, or other er- 
rors. If the computer detects a mistake, Mabel asks the em- 
ployee to resubmit the number. If the mistake occurs a sec- 
ond time, Mabel tells him to get help. 

How can Mabel do all of these things? Perhaps, it's the 
size of her "brain." It has a work area that can store 250,000 
characters of information. This is backed up with tape -stor- 
age and disc -storage files (Fig. 3). The tape- storage file has a 

capacity for 20 million characters of information per tape 
and several tapes can be connected to the computer simul- 
taneously. The disc storage file can accommodate 25 mil- 
lion characters per disc. The computer can perform 
750,000 additions or subtractions per second, record and 
organize input data, perform checks to ensure accuracy, 
and much, much more. It can print information on paper at 
the rate of 1100 complete lines per minute and can punch 
information on IBM cards at the rate of 300 cards per min- 
ute. 

Strangely enough, only a small part of the total capability 
of Rohr's IBM 360 computer will be involved with the auto- 
matic warehouse operations. Its IBM 360 computer corn - 
plex is operated in a multi -processing mode which allows 
numerous programs to be run simultaneously thus leaving 
time to perform functions for other departments such as 
engineering, finance, production control, planning, person- 
nel, and others. In fact, the extra capability of this huge 
computer has given birth to "Clara." 

Clara and Mabel have the same brain, but Clara serves a 

different clientele -the "everyday" housewife. Clara is the 
computer choice of TeleMart Enterprises, Inc. in San Diego, 
California. TeleMart, implemented on September 7, 1970, 
offers supermarket shopping by telephone for over 3000 
items and as in the "good old days" delivers the groceries to 
the customer's home. 

The shop -by -phone concept is not new. A "telemart" by a 

different name is alive and well in Sweden. It operates on 
100 -percent telephone orders and 100- percent home deliv- 
ery. The difference is in the medium. The Swedish phone - 
mart is not computerized like TeleMart. It has been in busi- 
ness for 10 years, however, and did a strapping 10- million- 
dollar gross in 1969. 

(Continued on page 69) 
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Fig. 1. The voice for the talking computer is recorded on a 

voice drum that can be seen in sealed container, upper left. 

Fig. 2. An employee of the Rohr Corporation shown using 
Touch -Tone pad to enter data into the IBM 360 computer. 

Fig. 3. The disc storage file shown here provides 
storage for 25 million characters of information. 
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Chip 
Capacitors 
for IC's 
By DAVID L. HEISERMAN 

Microminiature ceramic and tantalum chip capacitors, 
no bigger than match heads, are available 
for use on hybrid IC's. Design parameters 
and comparative characteristics are covered. 

A group of ceramic chip capacitors, showing their small size. 
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Fig. 1. Volumetric efficiency (capacitance per unit volume) 
of chip capacitors. Ceramic and tantalum types are highest. 

Fig. 2. Basic elements of a typical ceramic chip capacitor. 
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INTEGRATED circuits are tributes to modern research 
and production ingenuity. Today it is not only technically 

possible, but economically feasible to put a hundred or 
more transistor structures onto a single silicon chip no larg- 
er than a match head. Even with this remarkable talent for 
producing microscopic and complicated active structures 
growing every day, no one has yet figured out a way to 
integrate a common passive capacitor larger than 100 pF 
onto a transistor -ladened chip. 

Whenever circuit designers want to add a capacitor to an 
IC, they have to solder it in externally. Until recently, a 
single external capacitor took up more space on a printed - 
circuit board than a hundred integrated transistors and re- 
sistors. Capacitor manufacturers have joined the rush to mi- 
crominiaturization, though, and it is now possible to buy 
reliable monolithic (single -chip) capacitors in the 100 -pF to 
1 -11F range that are no larger than a match head. These 
chips are still add -on devices, but many are so small that 
several can fit into a package with an active IC chip. 

Standard chip capacitors have package configurations 
that make it easier to solder or weld them into hybrid mi- 
cro- circuit packages. Some have dabs of solder on each end 
instead of the traditional wire leads. A hybrid circuit manu- 
facturer, then, can solder the capacitor terminals to a bond- 
ing pad by means of a solder reflow technique. Other kinds 
of chip capacitors have a dab of solder on one end and a 
short lead on the other. At a customer's request, chip capa- 
citor manufacturers can also place long leads on both ends, 
dip the assembly into epoxy, and sell the chip as a standard 
microminiature discrete capacitor for PC -board mounting. 

Volumetric Efficiency 

The most important chip capacitor design parameter is 
that of volumetric efficiency (capacitance per unit volume). 
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Fig. 1 shows the volumetric efficiency of four chip capaci- 
tor compositions as a function of capacitance. 

Silicon chips have the least volumetric efficiency and the 
lowest capacitance values. Since they can be integrated di- 
rectly onto an MOS integrated circuit chip, there isn't 
much call for single -chip versions, anyway. A typical MOS 
chip capacitor has a tolerance that runs anywhere between 
100 and 200 percent. This limits their use to simple bypass 
applications where tolerance isn't a critical factor. 

Modern thick -film technology makes it possible to pro- 
duce capacitors by screening alternate layers of conductive 
and dielectric inks onto a substrate material. These so- 
called "screened" chip capacitors can compete with ceram- 
ic and tantalum chips up to about 10 pF. This competition, 
however, is only by default. Present -day dielectric inks 
have relatively low dielectric constants, so screened chips 
are bound to have lower volumetric efficiencies. It is only 
the fact that 10 pF is the smallest ceramic chip on the mar- 
ket that makes screened chip capacitors competitive in 
lower ranges. 

Ceramic and tantalum chip capacitors are, by far, the 
most popular chip capacitors on the market today. Looking 
through the mass of literature on chip capacitors, one might 
even get the impression there are no other kinds available. 

Just like screened capacitors, ceramic chip capacitors 
have a thin layer of screened -on conductive ink for elec- 
trodes (Fig. 2). Instead of a dielectric ink, however, ceramic 
chips have a thin layer of ceramic material between the 
electrodes. Ceramic materials can have a dielectric con- 
stant (K) two or three orders of magnitude greater than the 
best dielectric inks. This accounts for the higher volumetric 
efficiency of ceramic chips. 

Tantalum chip capacitors have the highest volumetric 
efficiency of all, and the highest and widest range of capaci- 
tance values. A 68 -µF Union Carbide (Kemet) tantalum 
chip rated at 4 w. V d.c. measures only about a quarter -inch 
square and an eighth of an inch thick. The secret of tanta- 
lum chips' volumetric efficiency is the fact that they are 
actually microminiature electrolytic capacitors. 

Traditional circuit designs make capacitors in the 100 -pF 
to 10 -µF range the most popular values. Available ceramic 
and tantalum chip capacitors have values that overlap in 
this popular range, so there is a great deal of competition 
for the market. Some manufacturers have thrown their lot 
with one kind of chip capacitor or the other exclusively. 
Aerovox, Centralab, Republic Electronics, San Fernando, 
and Vitramon, for instance, produce only ceramic chip ca- 
pacitors. Mallory, on the other hand, is one company that 
produces tantalum chips exclusively. Other companies, 
such as Union Carbide and Sprague, supply both markets 
with lines of ceramic and tantalum chip capacitors. 

Although volumetric efficiency is a prime chip- capacitor 
design parameter, it is not always the first thing circuit de- 
signers consider when selecting chip capacitors for a partic- 
ular application. Tantalum and ceramic chips both have 
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Fig. 3. Production steps in the fabrication of ceramic chip 
capacitors. End view of the capacitors are shown in figure. 

TANTALUM 

TANTALUM 
PELLET 

IRE (+ELECTRODE) 

(A) 

EPDXY 
HEADER 

(C) 

OXICE DIELECTRIC 

(B) 

EPDXY 
HEADER 

CARBON JACKET 

(D) 

LAYERS OF 
SILVER AND 
SOLDER 
-ELECTRODE) 

TANTALUM WIRE 
(+ ELECTRODE) 

CARBON JACKET 
(E) 

Fig. 4. Production steps in making tantalum chip capacitors. 
Completed capacitor is shown enlarged in part (E) of figure. 

their own advantages and shortcomings. An understanding 
of how they are made points up their merits and draw- 
backs. 

Manufacturing Chip Capacitors 

The ceramic chip capacitor production process begins 
with several large, thin slabs of unfired ceramic (Fig. 3). A 

thin coating of conductive ink is screened onto the slabs, 
then they are aligned and stacked to form alternate layers 

Table 1. Comparison of some of the essential characteristics of ceramic and tantalum chip capacitors. 

Capacitance 
Range 

Tolerance 
Range 

Working 
Volts (d.c.) 

Temp. 
Range( °C) 

Cap. Change 

with Temp. 

Dielectric 
Constant 

Dielectric 
Strength 

Insulation 
Resistance 

Dielectric 
Thickness 

CERAMIC 10 pF to ±1% to up to -55 to +12% worst 1200 350 V 1000 meg 0.5 mil 

CHIPS 0.5 pF ±20% 200 V +125 case per mil 

TANTALUM 100 pF to ±5% to up tu -55 to ±-12% worst 26 17 kV 1500 meg. 0.01 mil 

CHIPS 100 pF ±20% 50 V +125 case per mil 
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Ceramic chip capacitors come in larger sizes too. The 
light patches on ends of the chips are solder terminals. 

of ceramic and electrode material. 
A precision pressing operation squeezes the stacks to- 

gether to form the desired dielectric thickness. Ceramic 
technology has advanced to the point where it is possible to 
squeeze the stacks to get dielectric thicknesses of less than 
0.5 mil. 

After they're pressed, the ceramic slabs can be diced into 
individual chip capacitors and fired in an oven at about 
2600 °F. The only step that remains, then, is silvering and 
dip -soldering each end of the capacitors. 

This dip -solder process electrically connects alternate 
electrode layers together to form the equivalent of several 
capacitors connected in parallel. The metal coatings also 
serve as bonding terminals. 

The manufacturing process for tantalum chip capacitors 
is much more involved. The first step consists of compress- 
ing a bit of high -grade tantalum powder into a pellet of the 

There are four tantalum chip capacitors soldered to PC board. 
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desired size and shape (Fig. 4). A typical pellet for a 1 -11F 
tantalum chip measures about 0.15 inch square and 0.05 
inch thick. A piece of AWG # 24 tantalum wire is pressed 
into the pellet during the compression operation. This wire 
later serves as the positive terminal. 

An anodic process forms the dielectric layer around the 
tantalum wire. This layer of dielectric material, tantalum 
pentoxide, is often as thin as 0.003 mil. The dielectrics in 
some tantalum chips manufactured by Mallory are so thin 
they can be measured in angstroms -a unit generally re- 
served for measuring wavelengths of light. 

Since tantalum chip capacitors are actually microminia- 
ture electrolytics, the pellet has to be impregnated with an 
electrolyte, such as manganese dioxide. This electrolyte is 
the true negative terminal of the capacitor. 

Once the electrolyte has formed, the pellet is coated with 
a protective jacket of conductive carbon. The carbon jacket 
itself gets a thin coating of silver and ordinary 60/40 solder. 
Since all three of these materials are good electrical con- 
ductors, they form a negative terminal surface that can ei- 
ther be welded or soldered directly to the microcircuit 
bonding pad. 

A blob of epoxy around the tantalum wire -the positive 
terminal of the capacitor- strengthens the connection and 
insulates it from the conductive materials that make up the 
negative terminal. 

Ceramic versus Tantalum 

Table 1 compares some of the essential characteristics of 
ceramic and tantalum chip capacitors. These figures mainly 
reflect the quality of the dielectric material. 

The volumetric efficiency of ceramic chip capacitors de- 
pends upon the extraordinarily high dielectric constant of 
modern ceramic materials, especially those containing bari- 
um titanate. The K value for most ceramic materials lies 
between 1000 and 6000, but a few high -performance chips 
use ceramics having K values as high as 13,000. By compari- 
son, conventional capacitor dielectrics, such as mica and 
aluminum oxide, have K values of less than 15. 

The dielectric constant of tantalum compounds is only 
about 26. This means that tantalum chip capacitors cannot 
rely upon the dielectric constant for their superior volume- 
tric efficiency. The value of any given capacitor, however, 
is both a function of the dielectric constant and the thick- 
ness of the dielectric material itself. Increasing the volume- 
tric efficiency of any capacitor, then, is a matter of increas- 
ing the K value of the dielectric material or decreasing the 
dielectric thickness. Tantalum chip capacitors depend on 
the latter technique for their very high volumetric efficien- 
cy. 

For example, Table 1 shows that a typical ceramic dielec- 
tric has a K value about 50 times greater than the tantalum 
versions. To more than make up the difference, tantalum 
chip capacitors of the same value and voltage rating have a 
dielectric material that is 50 times thinner. These ratios 
change considerably with different capacitance values and 
voltage ratings, but the ratios always favor the tantalum 
chips. 

Tantalum chip capacitors suffer the same disadvantages 
inherent in most electrolytics -polarized terminals and rel- 
atively low working voltages. Accidental voltage reversal 
on a tantalum chip can change the value of the capacitor, 
reduce its breakdown voltage, or increase its insulation 
leakage. At worst, a reverse voltage can destroy the dielec- 
tric altogether, so hybrid microcircuit engineers must aban- 
don tantalum chips and use ceramics wherever there is a 
possibility of voltage reversals. 

An inherently low capacitor working voltage is not the 
serious disadvantage it used to be. Except for high -voltage 
power circuits, there is virtually no need for capacitors with 
voltage ratings in excess of 50 volts. Hybrid microcircuits, 

(Continued on page 74) 
ELECTRONICS WORLD 

www.americanradiohistory.com

www.americanradiohistory.com


SINCE the appearance of our September article "The 
Scheiber 4- Channel Stereo System," a number of ques- 

tions have come up on the operation and performance of 
the system. Our article showed the equations used in the 
matrixing sections of the encoder and decoder (see Fig. 1). 

Some readers have found that these equations raised more 
questions about the system than they answered. 

For example, if you substitute the numerical values of the 
four separate channels that are matrixed into Scheiber's 
two (A and B) channels in the playback decoder, here is 

what you find. When there are equal signals on all four 
input channels, the signal fed to the front left (FL) speaker 
after matrixing consists of 100% of the FL signal plus 70% 
of front right (FR) signal plus 70% of rear left (RL) signal 
plus none of the rear right (RR) signal. Under these same 
conditions, the signal fed to the front right (FR) speaker 
consists of 100% of the FR signal plus 70% of FL signal plus 
70% of RR signal plus none of the RL signal. A similar anal- 
ysis holds for signals applied to the other two speakers. 

According to these figures, the channel separation would 
be only 3 dB; that is, signals from adjacent channels are 
down only 3 dB or 70% of the desired signal. However, 
bear in mind that when the signals are similar in all four 
channels and all four speakers are reproducing the same 
information, there is little or no need for channel separa- 
tion. 

Next, consider what happens when there is signal in only 
one channel. Assume our original program consists of infor- 
mation in the front left (FL) channel only. Again, using the 
matrix equations and noting that all terms except FL drop 
out, here's what happens after matrixing in the decoder. 
There will be a 100% FL signal and nothing else in the FL 
speaker. At the same time the FR and RL speakers will 
carry 70% of the FL signal, and the RR speaker will carry 
none (0 %) of the FL signal. Notice how the matrix arrange- 
ment groups the four speakers into two sets of diagonally 
opposite pairs. 

Now here is where the gain- sensing circuits, employing 
the IC differential amplifier, come into the picture. When 
these circuits sense the difference between the 100% and 
the 0% FL signals in this example, they increase the gain of 
this pair of diagonal channels (FL and RR) and, at the same 
time, they turn off the opposite diagonal pair of amplifiers 
(FR and RL) which had been carrying the 70% FL signals. 
As a result, separation, or more exactly "isolation," goes 
way up. The only limitation now is the inherent crosstalk 
between the channels, which can be made very small. The 
same type of analysis holds true for the four channels when 
any one of the other three contains information. 

If the difference between the two signals in the opposite - 
corner amplifiers is less than the 100% to 0% ratio, then 
the relative gains of the four channels are adjusted between 
the above limits. In practice, then, the amount of separa- 
tion varies with signal content. The more similar the signals 
are in all four channels, the less will be the separation. Av- 
erage values of 15 dB or better are readily obtained with 
most program material. Hence, in return for being able to 
combine four channels into two, the Scheiber system trades 
off channel separation. 

There are still some unanswered questions about the sys- 
tem, since full details have yet to be released. For example, 
do the gain- sensing circuits work only on amplitude differ- 
ences or can they adequately take into account the differ- 
ing frequency and phase content of the signals being com- 
pared? What if you had a violin in one channel, a piano in 
the second, a clarinet in the third, and a flute in the 
fourth -all at exactly the same amplitude? Would the sys- 
tem be able to compare them and retain a high degree of 
separation between the channels? Circuits can be designed 
to make this type of comparison but they are not simple. In 
any case, the Scheiber system is an important "first" and is 

well worth watching. 
December, 1970 

More on the 
SCHEIBER 
SYSTEM 
By MILTON S. SNITZER /Technical Editor 

Answers to questions being asked 
about the operation of this fully compatible, 
four -channel stereo system. 

FRONT LEFT 
(FL) 

REAR LEFT 
IRO 

FRONT RIGHT 
(FR) 

(A) SCHEIBER ENCODER 

+ +.92 FRONT LEFT 
PHASE A +.38 FRONT RIGHT 
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(B) SCHEIBER DECODER 

Fig. 1. Block diagram of encoder and decoder repeated from Sep- 

tember issue. Encoder is installed into phono or tape mastering 
system or in broadcast transmitter. The decoder is inserted in 

the playback system where it is located between the output of a 

two -channel preamp and a four -channel power amp and speakers. 
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HE Staar System is a slot -loading transport mechanism 
for cassettes. It permits cassettes to be simply pushed 

into a slot in the transport much like the endless -loop car- 
tridges are inserted into their players. The mechanism was 
developed by Staar S.A., a Belgium -based company special- 

An 8-cassette automatic changer mechanism using same system. 

44 

A Slot- Loading 
Cassette 
Transport 

By ALFRED ZUCKERMAN /Vice President, Engineering 
Benjamin Electronic Sound Corp. 

Description of Staar mechanism, which 
permits slot loading and automatic 
changing of cassettes. System has been 
licensed to 25 manufacturers 
throughout the world. 

Basic slot -loading Staar transport mechanism for cassettes. 

izing in equipment for the audio field. The firm has pio- 
neered in record changer, tape- transport, and dictating - 
machine design for over 30 years, and holds many basic 
patents in these areas. 

The basic Philips compact cassette configuration, a re- 
finement of the RCA Victor 1959 twin -hub cartridge, was 
introduced to the U.S. market by Norelco in 1965. This sys- 
tem required insertion of the cassette along the axes of the 
reel hubs and capstan. This was accomplished by broadside - 
loading, which was acceptable for home and portable use 
but was unsuited for auto use where the space require- 
ments and distraction were considered excessive. 

Theo Staar, President of Staar S.A., recognized this prob- 
lem initially and in 1965 he filed a patent application which 
covered a mechanism that permitted slot -loading. As the 
cassette is pushed into the slot, it bears against pins at- 
tached to a plate on which is mounted the motor- flywheel- 
capstan system and the two hubs (Fig.1). The plate is 
hinged at four points by parallel- action linkages attached to 
the main chassis. As the cassette is inserted the hubs and 
the capstan swing up into the appropriate openings, engag- 
ing the reels fully and pinching the tape between the cap- 
stan and pinch roller in the final position when contact is 
made between the tape and the head. 

When the hinged plate is fully engaged, it is latched into 
position. Release of the plate and ejection of the cassette 
can be effected by several means: 

1. A simple eject button which mechanically unlatches 
the plate. 

2. A solenoid which duplicates the action of the eject but - 
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ton. This solenoid is connected to a sensing circuit which 
automatically ejects the cassette at the end of the tape. 

3. This solenoid and sensing circuit provide a means of 
automatically ejecting the cartridge in the event the power 
is turned off while the cassette is engaged. This protects the 
capstan follower and tape. 

Many systems have been devised to sense the end -of -tape 
condition. Those which sense program material are subject 
to unwanted false triggering by a long silence on the tape. 
Those which sense a conductive tab on the face of the tape 
are limited only to those cassettes that are so equipped. 
Space limitations preclude the insertion of tension -sensing 
switches in the cassette. 

Staar devised an ingenious system based on the motion of 
the supply reel which avoided all of the limitations just out- 
lined. By coupling a s.p.d.t. switch (S 1) to a cam on the 
supply hub, shaft information is fed into the eject -solenoid 
circuit (Fig. 2). 

The circuit consists of two direct -coupled transistors driv- 
ing a solenoid. Ordinarily R1 and R 2 bias Q 1 to a cut -off 
condition which results in Q 2 operating in saturation and 
activating the solenoid. When power is applied, however, 
the charging current of CI drives Q 1 to saturation for the 
brief period before the motor comes up to speed and the 
tape starts moving. When this occurs, the contacts of S 1 

alternately short C2 (through low -value resistor R 5) and 
connect it across C 1. The average recharging current of 
C2 is sufficient to bias Q 1 to saturation, cutting off Q 2 and 
keeping the solenoid unactivated. When the tape motion 
stops, C2 is either shorted out of the circuit or charged up 
fully. Soon Q 1 is no longer forward -biased; it stops conduct- 
ing and Q 2 is driven to saturation, energizing the solenoid. 
Time constants are such that after 1.5 s. the solenoid is 

activated, cassette is ejected, and system is turned off. 
Another interesting feature covered by Staar patents is 

the "Sensitune" device. In the basic unit, Fast -Forward and 
Rewind functions are initiated by the lateral motion of the 
Eject lever which is spring -loaded and returns to the nor- 
mal play mode when released. In the Sensitune model, this 
lever locks into either fast mode. An auxiliary tape head 
senses the program material on the tape and, in conjunc- 
tion with associated circuitry, automatically senses the 
(minimum) 4 seconds of silence between selections. The cir- 
cuit then automatically actuates a solenoid which unlocks 
the fast -mode lever, returning to the playback mode. This 
permits the user to skip a tune or replay a tune by simply 
activating the fast -mode lever in the desired direction. 

A more recent development is a transport mechanism 
which automatically senses the end of the tape on the cas- 
sette and reverses tape direction to play the other tracks. 
The Fast -Forward and Rewind push- buttons automatically 
reverse function when the tape reverses so that the Fast - 
Forward button functions as Fast -Forward irrespective of 
the direction of tape motion. 

A further development for home entertainment use is a 

cassette changer which incorporates the control features of 
the bi- directional unit just described. In this unit, a small 
tray which accepts up to eight cassettes is loaded onto the 
top of the machine. The first cassette drops into a slot, 
plays, reverses, plays the return tracks, and then rises to the 
tray. The tray advances to permit the next cassette to play. 
This process continues until the last cassette is played at 
which time the cassette returns to the tray and the mecha- 
nism shuts itself off. There is also a 24- cassette version of 
the changer which uses a rotating tray. 

Licenses for the slot- loading cassette mechanism, primar- 
ily for use in automobiles, have been issued to 25 manufac- 
turers throughout the world. Licenses to manufacture the 
changers, however, have been issued to only four manufac- 
turers. These are Ampex in the U.S., Plessey in England, 
Matsushita in Japan, and Lenco -Italiana in Italy (distribut- 
ed in U.S. by Benjamin Electronic Sound Corp). 
December, 1970 

Benjamin /Lenco 24- cassette automatic changer using Staar system. 

REEL HUB 

CASSETTE GUIDE 

MOTOR 

CAPSTAN 
(A) MECHANISM BEFORE INSERTION OF CASSETTE 

(B) MECHANISM AFTER INSERTION OF CASSETTE 

Fig.1. Simplified view showing how cassette slides or 
drops into slot. Two reel hubs and capstan, mounted 
on plate, move up into the cassette to drive the tape. 

Fig. 2. Cassette -eject circuit. When supply reel stops 
turning at the end of the tape, the solenoid is energized. 
This unlatches the plate and pushes cassette out of slot. 
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Nomogram 
Aids Voltage -Drop 
Calculations 
By JAMES E. McALISTER 

Straightedge is used to determine IR drop in conductors 
where high currents are to be carried over long runs. 

IN many high- current applications, VOLTAGE the voltage drop in current -carrying DROP 
wires themselves can be signifi- quite 
cant. Even in lower current applica- 
tions, especially when long wires are 
used, voltage drops can be an impor- 
tart factor. 

The equation used to calculate the 
voltage drop can be expressed as: 

E= RxIxL 
where: E= voltage drop in millivolts 

R= wire resistance, in ohms 
per 1000 feet 

I = current in amperes 
L= length in feet 

Even though the wire resistance per 
1000 feet can be found in most electri- 
cal handbooks, looking up the resist- 
ance when several wire sizes are in- 
volved can become a nuisance. The no- 
mogram shown here allows the voltage 
drop in wires to be calculated with a 
minimum of effort. 

Example of Use 

Calculate the voltage drop in 100 
feet of #10 wire carrying 10 amperes. 

First, draw a line from the desired 
wire gauge (#10 on the AWG scale) 
through the current the wire is carry- 
ing (10 on the Current scale). This line 
should be extended until it crosses the 
turning scale. From this point a line 
should be drawn through the wire 
length (100').The intersection of this 
line with the Voltage -Drop scale gives 
the voltage drop in the wire (1 volt). 

If two wires of the same gauge are 
paralleled to carry current, a single 
equivalent gauge can be found for 
computational purposes by subtracting 
3 from the original wire -gauge num- 
ber. If two #16 wires are paralleled, 
for example, a #13 should be used in 
the calculations of the voltage drop. 
Similarly, 6 should be subtracted for 
four wires in parallel, and 9 should be 
subtracted for eight wires in parallel. 
This useful characteristic is a conse- 
quence of the arrangement of wire ta- 
bles. 
46 
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Testing 

Hi fi 

Equipment 

Part l- -Test Equipment Required 
BY JULIAN D. HIRSCH /Hirsch -Houck Laboratories 

Smaller than the TV servicing market, but potentially highly lucrative, 

hi -fi servicing requires some special equipment and attention to quality 
of equipment performance. Here's the kind of test equipment needed and its 

cost, in order to make hi -fi components not merely work, but work well. 

AT one time, a radio service technician needed a mini - 
mum of test equipment and technical background to 

do his job. The old time "screwdriver mechanic," operating 
with a mixture of experience, intuition, and luck, was able 
to do an adequate job of servicing AM radios and phono- 
graphs. 

The advent of TV changed that situation somewhat. Any- 
one who expected to earn his living in TV servicing had to 
become familiar with the use of basic test instruments, such 
as the oscilloscope, v.t.v.m., and sweep generator. Color TV 
added a new dimension of sophistication to the service 
technician's work. Many have not been able to make the 
transition to color -TV service, but those who have are reap- 
ing the rewards of that expanding market. 

Concurrently with the growth of TV, there has been a 
smaller but potentially as lucrative market which, for some 
reason, has hardly been tapped by the service industry. 
Component high fidelity, beginning as an enthusiast's hob- 
by more than 20 years ago, has since developed into a mul- 
ti- million dollar industry. 

Many people, when troubles develop in their hi -fi sys- 
tems, have experienced great difficulty in getting compe- 
tent service. The local radio and TV shop is generally reluc- 
tant to take on the job, and frequently fails to satisfy the 
customer when it does. A number of shops specializing in 
hi -fi service have appeared on the scene and partially filled 
this void, but it is evident that they are too few and far 
between. Often the customer has no recourse but to ship 
his ailing component back to the factory or to an authorized 
service center. This is, at best, inconvenient and often un- 
satisfactory (did you ever try to describe, in writing, a subtle 
but irritating distortion ?). 

When you consider that even a minimal hi -fi system costs 
as much as a TV set and that many systems represent an 
investment of $1000 to $2000 or more, it should be evident 
that there is money to be made in hi -fi servicing. Why, 
then, have so few service technicians gone into this field? 
December, 1970 

For one thing, most owners of hi -fi components are highly 
critical. They are not satisfied if their equipment merely 
"works." They bought it because it offered performance 
unobtainable in mass- produced packaged radio /phono- 
graphs and they want to keep it working as well as it did 
when it left the factory. 

Although hi -fi components are not unduly complex (not 
at all comparable to a color -TV set, for example), their per- 
formance in terms of frequency response, distortion, and 
sensitivity frequently approaches the state -of- the -art. No 
one can expect to check out modern hi -fi equipment "by 
ear" or with a few crude measurements. A number of spe- 
cialized test instruments and procedures are required to do 
a thorough job. Many of these are quite expensive and will 
not be found in the average service shop. It is possible, with 
a little "know -how," to handle a large percentage of hi -fi 
service jobs with a minimum investment in test equipment. 
Whether a service technician elects to operate on a mini- 
mum basis or equip himself for hi -fi servicing depends on 
his own circumstances. Either way, there is a crying need 
for more widespread competence in this field. 

The basic servicing and troubleshooting procedures for 
hi -fi components are much the same as for ordinary radios 
and TV sets and we will not concern ourselves with them at 
this time. The real problem, for the average service techni- 
cian, is that of testing, or verifying the performance of a 
repaired unit, or of adjusting and aligning it to meet its 
original specifications. Nearly every service shop is already 
equipped with an oscilloscope, which is used in most audio 
test procedures, but it is unlikely that many of the other 
instruments needed will be on hand. 

FM Tuner 

We will consider each type of hi -fi component in turn 
and describe the minimum equipment required for ade- 
quate measurement of its performance. In a subsequent ar- 
ticle, the specific test procedures will be discussed. 

47 

www.americanradiohistory.com

www.americanradiohistory.com


A grouping of stereo -FM signal generators for adjusting FM tuners and receivers. 

To verify the performance of an FM tuner, it is necessary 
to measure its sensitivity, distortion, image and i.f. rejec- 
tion, and dial calibration. In addition, stereo tuners should 
be checked for channel separation and proper operation of 
automatic stereo /mono switching circuits. Frequency re- 
sponse may also be checked, although it is unlikely to be 
affected by normal use or any servicing procedures. 

The most important instrument for FM -tuner measure- 
ments is a good FM signal generator. Ordinary service in- 
struments are unsuited to this purpose, although TV /FM 
sweep generators may be used for i.f. and discriminator 
alignment. The FM signal generator must have calibrated 
deviation (usually indicated on a meter) up to at least 75 
kHz with low distortion, and a calibrated output attenuator 
capable of setting accurate output levels from 1 microvolt 
to 100,000 microvolts into a matched 50 -ohm load. If it is to 
be used for stereo measurements, the generator should 
have a modulation bandwidth of at least 75 kHz. However, 
it is possible to use specialized stereo test instruments con- 
taining their own r.f. generators, in which case the FM sig- 
nal generator modulation will be in the audio range. 

A good FM signal generator is the most expensive piece 
of test equipment required for hi -fi servicing. One of the 
least expensive models with suitable characteristics is the 
Measurements Corp. Model 188 ($700). Other FM genera- 
tors, such as those made by Hewlett -Packard and Marconi, 
are designed for laboratory use and have many features not 
required for hi -fi servicing. Their high price ($1200 to 
$2000 or more) is not usually justified for service work, but 
sometimes they can be found on the surplus market for less 
than $500. Some older laboratory -grade FM generators do 
not have the modulation bandwidth needed for accurate 
channel- separation measurements, but are otherwise quite 
adequate for servicing tuners and receivers. 

Stereo -FM measurements require a multiplex generator 
to develop a standard composite modulating signal from 
left and right channel input signals. The multiplex signal, 
including the 19 -kHz pilot carrier, modulates the FM signal 
generator. Several manufacturers produce multiplex gener- 
ators with built -in r.f. generators (uncalibrated), usually op- 
erating around 100 MHz. This eliminates the need for an 
expensive FM signal generator for ordinary stereo servicing 
applications, although it is still required for measuring tun- 
er sensitivity and distortion. These instruments are relative - 
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ly inexpensive and are quite satisfactory for servicing and 
aligning stereo -FM tuners. 

Typical multiplex generators with built -in r.f. sources in- 
clude the Heath IG -37 ($80, kit), the Eico 342 ($175), and 
the RCA WR -52A ($248). When used with a modern FM 
signal generator such as the Measurements Corp. Model 
188, the H.H. Scott Type 830 multiplex generator ($600) 
provides a stereo -FM signal which fully meets broadcast 
quality standards. 

The IHF Usable Sensitivity measurement requires the 
use of a distortion analyzer on the audio output of the tun- 
er. The distortion analyzer has a tunable notch filter, which 
nulls out the fundamental frequency, leaving the r.m.s. sum 
of the harmonics (plus hum and noise, if present) to be read 
on a meter as a percentage of the total signal amplitude. 

Laboratory -grade distortion analyzers, such as the Hew- 
lett- Packard Model 331A ($650) are not really needed for 
tuner measurements, where distortion rarely goes below 
0.5%, although they are exceptionally convenient and rap- 
id to use. The inexpensive Heath IM -58 ($65, kit) is capable 
of making any distortion measurements necessary in hi -fi 
servicing, in amplifiers as well as tuners. Additional flexibili- 
ty is offered in the Eico Model 902 ($250), which also in- 
cludes an intermodulation analyzer and a sensitive a.c. 
v.t.v.m., and in other respects is similar to the Heath IM -58. 

Although an inexpensive audio oscillator might be used 
as a modulating source for some tuner measurements, it is 
necessary to maintain a constant audio level (within +1 dB 
or better) and to have accurate frequency calibration when 
making frequency- response measurements on any audio 
component. A good investment is a low- distortion audio 
generator, such as the Heath IG -72 ($47, kit or $70, wired) 
or the Eico Model 378 ($60, kit or $80, wired). These instru- 
ments cover a range from 10 Hz to 100 kHz, with accurate- 
ly re- settable switch -selected frequencies, uniform metered 
output level, and distortion less than 0.1%. Some continu- 
ously tuned laboratory -grade oscillators, including the Hew- 
lett- Packard Model 204 -C ($250) and the General Radio 
Type 1310 -B ($295) are also well- suited for high -quality au- 
dio measurements. 

Testing any hi -fi component requires that audio voltages 
be measured over a wide range of amplitudes, from per- 
haps 1 millivolt to 20 or 30 volts. Ordinary service multime- 
ters are lacking in sensitivity and frequency response. Inex- 
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pensive a.c. v.t.v.m.'s, such as the Heath IM -38 ($42, kit or 
$58, wired), Eico Model 250 ($60, kit or $90 wired), or RCA 
WV -76A ($90), are satisfactory for this purpose. Greater ac- 
curacy, typically 1% as compared to 3% for the lower - 
priced meters, plus wider frequency bandwidth are offered 
in laboratory -grade meters, such as Singer (Bella ntine) 
Model 303 -01 ($335), the Hewlett- Packard Model 400E 
($335), and General Radio Type 1808 ($295). 

AM Tuner 

Every service technician is already equipped to work on 
AM tuners, which are included in many stereo receivers, 
and sometimes in separate component AM -FM tuners. No 
special instruments are required and, with the present 
trend toward using ceramic if. filters, it should not be long 
before an AM tuner alignment will consist only of a front - 
end tracking adjustment. 

When an FM or AM tuner is part of a complete receiver, 
it is preferable to make all measurements of its audio out- 
put at the tape- recording jacks, which are provided on 
practically all receivers. This eliminates the effect of tone - 
control response, or audio distortion, on the measurement 
of tuner performance. 

Amplifier 

Functionally, amplifiers can be broken down into two 
distinct sections, on which different measurements must be 
made. The preamplifier includes the input switching, pho- 
no equalization, tone controls and filters, and volume -con- 
trol functions. The power -amplifier section usually has no 
controls or external adjustments (except for speaker switch- 
ing) and amplifies the low -level output of the preamplifier 
to drive the speakers. Sometimes the preamplifier and 
power amplifier are physically separate, but more often 
they are combined in a single unit, frequently with tuners 
included to form a complete receiver. 

Preamplifier measurements include frequency response, 
tone -control characteristics, phono and tape -head equaliza- 
tion accuracy, distortion, hum and noise, and crosstalk be- 
tween inputs. Stereo crosstalk (between channels of the 
same program source) is rarely great enough to be audibly 
significant. 

The basic instruments for audio measurements include 
an audio signal generator, with metered output and attenu- 
ators capable of controlling the output level between 1 mil- 
livolt and several volts; an a.c. v.t.v.m. with a similar range; 
an oscilloscope; and a distortion analyzer. The instruments 
suggested for testing tuners are also suitable for amplifier 
measurements. 

Power -amplifier tests differ somewhat from the basic fre- 
quency- response measurements made on tuners and pre- 
amplifiers. The frequency response of a power amplifier - 
even an inexpensive one -is usually quite flat across the 
audio range from 20 to 20,000 Hz and there is little point in 
measuring it. We are more concerned with determining 
how much power can be delivered at different frequencies 
and at how much distortion. Hum and noise are important 
factors, since they will not be affected by volume controls 
or filters in the preceding preamplifier section. Instability 
under various conditions of load or drive is a common fault, 
which can occur because of a component failure. Oscilla- 
tions outside the audio range may not be heard as such but 
can affect the sound and in an extreme case even damage a 

speaker. A stability check is an important part of the check- 
out procedure. 

A low- distortion audio generator, such as those previously 
described, is ideal for driving a power amplifier. It will be 
necessary to provide suitable resistor loads for the two out- 
puts, replacing the speakers while making measurements. 
Although series and parallel combinations of standard wire - 
wound power resistors can be used to make 8 -ohm loads, 
this tends to be clumsy. While most amplifiers deliver less 
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General Radio 
1310 -R 

Hewlet- Packard 
204 -C 

A pair of audio oscillators that can 
be used to supply audio test signals. 

than 30 watts continuous output per channel, there are 
some capable of 50 to 60 watts or more. 

We have found an excellent solution to the problem of 
dissipating this much power safely in the use of a compact, 
high- wattage precision resistor manufactured by Dale. The 
Type RH -50, listed in the Allied Radio and other mail -or- 

der catalogues, is available in an 8 -ohm value, with a I% 
tolerance, for about $2.50. When it is mounted to a metal 
chassis by its integral "ear," it can dissipate 50 watts with- 
out damage or undue change of value. At least two resistors 
will be needed, for the two stereo channels. We have found 
it convenient to use two 8 -ohm resistors with a switching 
arrangement to connect them in series or parallel when 
16 -ohm or 4 -ohm loads are required. If they are to be used 
continuously at high power levels, they may be suspended 
in mineral or transformer oil, and will safely dissipate sever- 

Laboratory -grade high- sensitivity a.c. volt- 
meters for signal -level measurements. 
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al hundred watts for sufficient time to make any necessary 
measurements. 

The Heath IM -48 audio analyzer ($69, kit) combines an 
IM analyzer (not really needed if a harmonic -distortion ana- 
lyzer is available) with an a.c. v.t.v.m. and built -in load resis- 
tors so that it can serve as a direct -reading wattmeter. Al- 
though it is convenient to use, another load must be provid- 
ed for the second channel and its built -in load is only rated 
at 25 watts continuous dissipation. All in all, we feel it is 
more convenient to build a two -channel load with adequate 
dissipation capability and measure the voltage across the 
load with a v.t.v.m. to determine power output. 

The rated power of an amplifier can be obtained only 
when the proper a.c. line voltage is available. A drop of a 
couple of volts in the supply voltage can have a dispropor- 
tionate effect on the maximum undistorted output power. 
It is important to continuously monitor the line voltage 
with an accurate meter. The RCA Model WV -120A ($18.50) 
is an inexpensive line monitor with sufficient accuracy. 
When driving a powerful amplifier to its maximum, it is not 
uncommon for the line voltage to drop several volts. Not 
only must it be monitored, but there must be some means 
of maintaining the proper voltage (normally 120 volts). A 

Pair of distortion meters, an FM signal 
generator, and a wow and flutter meter. 
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variable autotransformer, such as the General Radio Type 
W -5M Variac ($31) or the Superior Type N21 ($39) is the 
simplest way to control the line voltage. Automatic regula- 
tors of the saturable- reactor type should not be used unless 
they are designed to deliver a sinusoidal output waveform. 

Record Players 

Aside from correct operation of the record -dropping and 
indexing mechanisms, record players are required to oper- 
ate at the correct speed, without excessive wow, flutter, or 
rumble. If adjustable anti -skating compensation is provided 
this should be set up properly for the stylus force in use. 

Speed is readily checked with an inexpensive stroboscope 
disc, viewed under fluorescent or neon light. For wow or 
flutter measurements, special test records and a wow and 
flutter meter are required. Wow and flutter are normally 
measured with a 3000 -Hz test tone, since the human ear is 
most sensitive to speed fluctuations in that frequency 
range. Test records providing this signal, recorded with 
very low wow and flutter, include the STEREO REVIEW 
SR12 ($4.98) and the CBS Labs BTR -150 ($10). The SR12 
record also has a music flutter test with four passages of 
piano music recorded with successively greater amounts of 
flutter. This is useful for subjective evaluation of turntable 
flutter, without using a wow and flutter meter. 

There are several makes of wow and flutter meters avail- 
able. The Woelke ME -104 ($365) is imported by Gotham 
Audio Corp. The W.H.M. Model 3 ($190) is imported by 
ReVox Corp. Several more refined (and expensive) meters 
are made in this country by Data Measurements Corp. (for- 
merly known as Micoin). 

Rumble may be judged subjectively by listening to the 
silent groove bands of the CBS Labs BTR -150 record or to 
the special rumble test band of the STEREO REVIEW SR12 
record. Unless the listening is done in the normal environ- 
ment of the system, or at the very least with speakers hav- 
ing the same or better low- frequency response, this may be 
of limited value. Speaker and room characteristics have a 
strong affect on audible rumble. 

Standard NAB rumble measurements are referred to a 
level corresponding to a recorded velocity of 1.4 cm /s at 
100 Hz, or 7 cm /s at 500 Hz, with RIAA low- frequency 
playback equalization (slightly modified at low and high 
frequencies to eliminate the effects of other noise sources). 
Unfortunately, the records named do not have a recorded 
reference level tone, but it can be determined with suffi- 
cient accuracy from some of the recorded tones of the CBS 
Labs BTR -150 or STR -100 records. 

A playback preamplifier, with RIAA low- frequency 
equalization, is needed when making rumble measure- 
ments. There are many standard preamplifiers that are suit- 
able for this purpose. Used monophonic preamplifiers of 
excellent quality can often be purchased for a fraction of 
their original cost if a stereo preamplifier is not readily 
available. Since this measurement may be made on only 
one channel, a monophonic preamplifier is perfectly satis- 
factory. 

Under the best of conditions, turntable -rumble measure- 
ments are difficult to make with accuracy and repeatability. 
However, when checking out a turntable after servicing, it 
is only necessary to know the approximate rumble, which is 
easily determined with sufficient accuracy using simple 
equipment -or even with no equipment other than a silent 
groove test record. 

Phono Pickups 

The tonearm (with the cartridge installed) should be 
checked for correct stylus overhang, tracking force, and 
anti -skating compensation, if this feature is provided. Many 
arms, particularly those in lower priced record changers, 
have no provision for cartridge positioning (overhang) or 

(Continued on page 66) 
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The long awaited and newly revised Sylvania 
Technical Manual is out. Complete and unexpur- 
gated. The fantasy of every Independent Service 
Technician. Written anonymously by an agile team 
of Sylvania engineers. 32,000 components de- 
scribed in breathtaking detail. Including thousands 
of unretouched diagrams and illustrations. Discover 
the unspeakable thrill of new color TV Tubes, listed 
as never before. The ecstasy of 28,000 ECG Semi- 
conductors. 

From exotic Deflection Oscillators to a lurid ac- 
count of Transistors and Rectifiers. 

This book has what you want. Components for 
the man who knows what to do with them. 

The 14th Edition of the Sylvania Technical Man- 
ual is not available in any bookstore. Your Sylvania 
Distributor is discreet. Speak to him. 

SYLVAN IA 
GENERAI TELEPHONE & ELECTRONICS 

December, 1970 

"Electrifying" 
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Look: You get 25 kits... 
more than ever before at no extra 
cost...for your practical "hands- 
on" learning of electronics and 
TV with RCA Institutes Home 
Training: Send postcard today: 
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RC" 

Now, RCA supplies 25 kits in its home - 
study career program -at no extra 
cost! Be sure to compare this with 
other home -study electronics pro- 
grams. And note, you never have to 
take apart one kit to build another 
piece of equipment because there are 
literally thousands of parts making up 
the kits. Information on them is in- 
cluded in the catalogue which you'll 
get when you mail in the reply post- 
card or the coupon. 
Absolutely practical, your kits are 
used to build such permanent, profes- 
sional and useful equipment as an 
oscilloscope, a signal generator, a 

multimeter, and a fully transistorized 
breadboard superheterodyne AM re- 
ceiver. They will give you years of 
valuable service. 
In addition, an easy way to learn -the 
career programs are all based on the 
easy, step -by -step AUTOTEXT 
method. AUTOTEXT is unique and ex- 
clusive with RCA Institutes. Math and 
circuitry problerns simply melt away! 
So check the wide range of elec- 
tronics and TV career programs. 
Eleven Career Programs: Television 
Servicing (including color TV and 

December, 1970 

CATV) FCC License Preparation 
Automation Electronics Automatic 
Controls Industrial Electronics 
Nuclear Instrumentation Electronics 
Drafting including these tour all -new: 
Semiconductor Electronics Digital 
Electronics Solid State Technology 
Communications Electronics. 
Also check the new Computer Pro- 
gramming course -trains you to work 
on today's largest data processing 
systems including IBM /360 and RCA 
Spectra 70, the Third Generation Com- 
puters. 
You get tuition plans as flexible as you 
wish: pay -as- you -order or pay- by -the- 
month...you choose! No interest 
charges! No other electronics home 
study school offers both these 
choices. 
Classroom training also available - 
day and evening coeducational 
classes start four times a year. No 
previous training required -you can 
take preparatory courses if you 
haven't completed high school. 
Placement service, too -with RCA 
Institutes classroom training, you get 
the full benefits of the RCA Job Place- 
ment Service. RCA Institutes grad- 

uates are now with companies that 
include Bell Telephone, GE, Honey- 
well, IBM, RCA, Westinghouse, Xerox, 
and major radio /TV networks. This 
placement service is also available to 
Home Study Graduates. 
Veterans: enroll now -all courses are 
approved under the GI bill 

Accredited Member National Home 
Study Council. 

If reply postcard has been removed, mail this coupon. 

RCA INSTITUTES, INC. 
Home Study Dept. 240 -012 -0 
320 West 31 Street, New York, N.Y. 10001 

Please send me free illustrated career 
catalog. 

Name 

Address 

City 

Age 

(please print) 

State Zip 

For GI information, check here Cl 
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Telex writes 
tough new 
specs on 
sensitivity and 
ruggedness in 
headphones. 

Communications Series 1320 

HIGH SENSITIVITY AND LOW 
OPERATING POWER. Communications 
Series 1320 headphones are designed around 
a dramatic new driver that requires only 
minimal operating power. This added 
efficiency makes the 1320 Series the most 
sensitive and versatile headphones available 
today. 

RUGGED. CONSISTENT PERFORMANCE. 
The 1320's rugged new cone provides peak 
performance without being affected by 
temperature or humidity. You get con- 
sistent, high quality performance, day in and 
day out, under the most demanding com- 
munications conditions. Contact your 
nearest Telex dealer or write. 

TELEX 
r.00 

Aler,cn Avenue - ioth 
Minneapolis, Minnesota 554 20 

CIRCLE NO. 108 ON READER SERVICE CARD 

Phasing Speakers 
(Continued from page 31) 

Test equipment to provide a good so- 
lution to the problem involves a trans- 
mitter and a receiver. The transmitter 
duplicates the performance and con- 
sists of an audio signal generator, audio 
amplifier, and a loudspeaker. The 
speaker should be mounted on a pole 
or tripod at about the height of a per- 
former's lips. The receiver duplicates a 
listener's ears and consists of a micro- 
phone or loudspeaker, an audio ampli- 
fier, and an oscilloscope or meter to in- 
dicate levels. An oscilloscope is prefer- 
able because it is more sensitive and 
more easily observed than a meter. 
The microphone or receiving loud- 
speaker should be mounted on a pole 
or tripod at about the level of a listen- 
er's ears. 

The phasing method used by the au- 
thor and recommended for any instal- 
lation is as follows: 

1. Disconnect all but one "key" 
speaker and terminate all the discon- 
nected wires with resistors equal to the 
impedance of each speaker. This will 
allow the public- address system ampli- 
fier to be turned on without damaging 
any internal components. The "key" 
speaker should be the one closest to 
the microphones. 

2. Place the transmitter in front of 
one of the microphones, turn the trans- 
mitter on, and adjust the output to an 
audible level that may be heard at least 
20 to 30 feet away. Set the frequency 
to 200 Hz. 

3. Place the receiver in a listening 
area 20 to 30 feet away and turn the 
receiver on. Adjust gain of amplifier or 
scope for a visible sine -wave pattern. 

FROM 
SIGNAL 

GENERATOR 
.35V R.M.S - 

IOyF 

Fig. 2. Circuit of the 
receiver whose out- 
put feeds the scope. 

4. Turn public- address system on and 
observe amplitude change on the 
scope. Reverse connections to the 
"key" speaker. Move receiver around 
in an arc of 5 to 10 feet. Leave connec- 
tions to "key" speaker in the position 
which provides the greatest amplitude, 
as observed on the scope. 

5. Move transmitter to any other mi- 
crophone location but leave receiver in 
the same position. Reverse connections 
to the "key" speaker and observe am- 
plitude change. If maximum amplitude 
does not agree with the phase of first 
microphone, reverse leads to the sec- 
ond microphone if possible. Do the 
same with any other microphones that 
are used. 

6. Place transmitter in front of the 
most often used microphone with gen- 
erator still set at 200 Hz and the "key" 
speaker properly phased. 

7. Move receiver toward the end of 
the hall so as to be in front of other 
speakers being used. Remove termina- 
tions from wires one by one and con- 
nect each speaker in a way that will in- 
crease the scope amplitude a maxi- 
mum amount. Move the receiving 
loudspeaker about somewhat to be cer- 
tain of the best system loudspeaker 
connections. 

8. Continue on down the hall and re- 
connect all speakers one by one for the 
best general amplitude increase as ob- 
served on the receiving scope. 

After phasing has been completed, 
listen for results with a live performer 
under actual audience conditions. Ex- 
pect that normal listening level will oc- 
cur with gain controls of the public -ad- 
dress system down somewhat from 
where they were before executing the 
phasing operation. Better clarity 
and improved listening should result. 

.4V R.M.S. SIGNAL 

eR 
SPKR 

2rnV R M.S 
SIGNAL 

IOPF 

35rnV RNS 
SIGNAL 

12k \ 

SR 
SPKR 

9V - 
T- 

Fig. 1. Circuit 
diagram of 

transmitter 
hooked up to 
the generator. 
Unit was con- 
structed by 
author and 
used an 8 -in 
loudspeaker. 

IV R M 5. 
SIGNAL 

OVF 
. 

253702 - 9V 

12SO. 
PRI. 
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Instrument Rental 
Considerations 
Rentals can solve many problems in manufacturing and 

even in service work, but must be used with discretion. 

By John Frye 
HE pre- Christmas rush of children's record players, 

I transistor radios, stereos, and TV sets had already be- 
gun; and Mac and Barney had been slaving away since ear- 
ly morning. If their customers didn't hear the sounds of 
Christmas, it wouldn't be the fault of Mac's Service Shop! 

But now they had paused for a breather and the cup of 
coffee Matilda had brewed for them. Before she could pour 
it, however, a truck stopped at the back door and the ex- 
pressman brought in a bulky package and collected the 
transportation charges from Mac. 

"Hey, you been buying something new ?" Barney de- 
manded as the truck drove away. 

"No, I'm renting an oscilloscope to use while ours goes 
back to the factory for a complete overhaul and recalibra- 
tion," Mac replied, stirring his steaming coffee. 

"I wondered how we were going to get through the 
Christmas rush with our scope on the blink," Barney said. 
"It has been going downhill for several weeks, but the in- 
termittent in the vertical amplifier that showed up just re- 
cently makes it almost useless for trace- voltage measure- 
ments." 

"Uh -huh, I know. The bad part is that we do not have 
proper equipment to do a decent job of recalibrating it 
even if we did change all the tubes and locate the cause of 
the fluctuating gain. We need an accurately calibrated fast - 
rise -time pulse generator to do that. I'd have to shell out 
five -hundred dollars up for such a generator, and we'd 
probably not use it more than two or three times a year. 
For most of our needs, our square -wave generator, even 
with its comparatively slow rise and fall time, is good 
enough. 

"On the other hand, we simply cannot get along without 
a good calibrated scope. We've been using one too long for 
that. But I fully expect the instrument to be away for a 
month, considering the holidays get involved in the act. I 

have a friend who is just starting a small electronics manu- 
facturing business and he suggested I rent a scope for a 

month while ours is away." 
"Where did you get it ?" 
"From Rental Electronics Incorporated, a Pepsico service 

leasing company, whose main offices are in Gaithersburg, 
Maryland. Actually the instrument came from Rosemont, 
Illinois, the nearest of six local inventory centers spread 
across the United States." 

"How does this renting thing work?" 
"Quite simply. They send you an Instrument Rental Cat- 

alogue in which are listed twenty -one categories of elec- 
tronics equipment, such as signal generators, recorders, an- 
alyzers, scope cameras, amplifiers, etc. Under each catego- 
ry you are given a wide choice of manufacturer, sophistica- 
tion, and rental price. Each listing contains a short descrip- 
tion of basic specifications together with a price -per -month 
charge for periods of one, three, and six months. Cost -per- 
month declines as renting time increases. If you live within 
30 miles of an inventory center, delivery and pickup of the 
instrument is free; otherwise you pay the cost of transporta- 
tion to you via means you specify, and REI pays the return 
December, 1970 

transportation via means they specify. Eighty percent of 
the transportation of these rental items is by Air Express or 
Air Freight. The customer usually wants the instrument in 
a hurry and the company has another place for it when he 
is through with it." 

"What kind of scope is in that box ?" 
"A Tektronix 515A d.c.- coupled general -purpose scope. It 

was the nearest in specifications to the one we've been ac- 
customed to using, having a bandwidth of d.c. to 15 MHz, a 

rise time of 23 ns, deflection factor of 50 mV / cm, and a 

time base of 0.5 µs /cm to 0.5 s /cm. A 5X magnifier extends 
the time base to 40 ns /cm." 

"How much did it set you back for a month ?" 
"$94.50. If I wanted it for three months, this would drop 

to $84 a month and for six months, it would be $73.50 a 
month." 

Barney emitted a low whistle. "That's pretty salty," he 
said. "I can see where you're going to be cracking the whip 
over me all this month so you get your money's worth out 
of that instrument." 

"You better believe it!" Mac nodded. "The rent is going 
to be ticking away all this month whether we're using that 
scope or not; so let's really keep it in use." 

"Aye, aye, sir! I'll even use it to check the line voltage." 
"Now let's not get carried away! Actually the charge is 

not as bad as it seems at first blush, nor is it arbitrarily set. 
On instruments costing more than $500, the one -month 
rate is 9% of the list price; the three -month rate is 8 %; and 
the six -month rate is 7 %. When I'm writing out my check 
for the rent on the instrument, I'll console myself with 
these thoughts: (1) by paying my monthly bill within fifteen 
days of the billing date -it is billed when sent -I'll get a 
discount of 2 %; (2) while I am paying rent equal to 9% of 
the cost price, the other 91% will still be in my bank draw- 
ing interest; (3) if the instrument fails during normal usage, 
REI will send another muy pronto and fix this one at their 
expense, thus sparing us both maintenance cost and down 
time; (4) we'll not be paying taxes on the scope; and (5) we 
don't need to be fretting about its becoming obsolete -as 
happens to all electronics instruments these days. 

"Spoken like a true Scotsman! But could you have rented 
it for less than a full month if you had wanted to ?" 

"Yes, I can rent an instrument for as short a period as a 

week. The cost for periods less than a month is one -third 
the monthly cost per week or fraction thereof. In this case 
it would have cost me $31.50 for seven days or $63.00 for 
ten days." 

"Does the rental period start when the instrument is de- 
livered and end when you turn it over to the carrier for 
return to the company ?" 

"Not exactly. The rent period actually begins when the 
instrument is shipped and ends when the instrument is re- 
ceived back at the REI inventory center. However, on `out 
of the area' shipments, two days' travel time each way is 

subtracted from this time span to arrive at the charge peri- 
od. You can see this favors use of a fast means of transporta- 
tion." 
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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.EW 1 2, P.D. Box 1189, Panama City, Fla. 32401 

CIRCLE NO. 135 ON READER SERVICE CARD 

PN-To ELECTRONICS 

411 

V.T.I. training leads to success 
as technicians, field engineers, 
specialists in communications, 
guided missiles, computers, ra- 
dar and automation. Basic & 
advanced courses in theory & 
laboratory. Electronic Engi- 
neering- Technology and Elec- 
tronic Technology curricula 
both available. Assoc. degree in 
29 mos. B. S. also obtainable. 
G.I. approved. Graduates in all 
branches of electronics with 
major companies. Start Sep- 
tember, February. Dorms, cam- 
pus. High school graduate or 
equivalent. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD, Valparaiso, Indiana 46383 
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Ranges: 5 - 25 - 100 - 250 - 
I 000mA. Extra -wide meter 
'V i th mirrored scale. With test 
tads. Bakelite case 7 1/4x 

-15/sx2' /x ", For schools, 
.shops, labs. SM351 

Aim Order: Box 1348S SHIPPED POSTPAID s Lawrence, Ma. 01842 Other Functions Too! 

"I assume that if you damage the in- 
strument while it is in your possession, 
that's a horse on you." 

"You assume right. Repairs, replace- 
ments, and /or recalibration necessita- 
ted by equipment operator misuse 
(such as improper application, over- 
load, burnout, burnt CRT faces, broken 
components, etc.) are chargeable to 
the lessee. Every instrument is 
checked carefully to be sure it meets 
manufacturer's specifications prior to 
shipment. You have three days after 
receipt in which to report any defect 
or malfunction. If none is reported, it is 
assumed the instrument arrived in 
good condition. The equipment is in- 
sured for $1000 or actual cash value, 
whichever is less, while in transit. If 
loss or extensive damage occurs while 
in the lessee's possession, he is obligat- 
ed to replace the instrument or remit 
the full fair market price to the compa- 
ny; and rental fees continue until this is 
done. Incidentally, REI assumes the 
equipment will be used by the lessee 
under 'normal conditions and times,' 
and they define `normal time' as not 
more than 40 operational hours per 
week or 180 hours per month." 

Is it Really Practical? 

"Do you think instrument rental is 
really practical for the average service 
shop ?" 

"Not on a long -term basis, but I do 
think it is financially defensible in a 
couple of situations. One is an emer- 
gency situation such as our present 
one. Having the use of the scope dur- 
ing this rush season will result in in- 
come that will more than offset the 
rental. Let's take another situation: 
suppose the shop owner is wondering 
if buying a new higher -quality scope 
will speed up and improve his servic- 
ing enough to warrant the cost. Rent- 
ing such an instrument for a week will 
give him the answer at a reasonable 
cost. 

"But rental, for the service techni- 
cian, is not ordinarily a substitute for 
purchase. Service instruments tend to 
stay in use much longer than lab instru- 
ments. This is because they are usually 
not so specialized and do not have to 
maintain such rigid performance stan- 
dards. Their cost can therefore be 
spread over several years. And the re- 
lationship between the service techni- 
cian and his instruments is a much 
closer one, based on longer association 
than is the case in the laboratory. 
Watching a fine technician trouble- 
shooting a TV set with his scope is like 
watching an intimate dialogue. The 
technician propounds a question; his 
hands almost automatically manipulate 
the instrument controls; and the scope 
gives him the answer and possibly a 
hint as to the next question he should 
ask. This man /instrument rapport 

takes time to establish, and it cannot be 
transferred immediately from one in- 
strument to another. 

"Instrument rental companies, 
therefore, would starve to death if they 
had to depend on service technicians. 
Their major customers are manufactur- 
ers who maintain electronic testing 
laboratories, R &D labs, defense con- 
tractors, etc. REI has put out an Instru- 
ment Rental Handbook that is design- 
ed to establish basic guidelines to help 
engineers, engineering supervisors, 
and procurement and corporate man- 
agement to make sound rent -or -buy 
decisions regarding electronic instru- 
mentation. 

To Rent or Purchase 

"This book defines rental as covering 
a period up to a maximum of a year; 
anything beyond a year is considered a 
lease. How long an instrument will be 
needed largely determines whether it 
will be less expensive to rent or pur- 
chase. Almost invariably it can be 
shown rental is less expensive when 
the need is for four months; it is usual- 
ly less expensive when the need is for 
four to eight months; it is sometimes 
less expensive when the need is for 
eight months to a year. 

"Many situations call for renting," 
Mac said, ticking them off on his fin- 
gers: "Covering short peak -load re- 
quirements; temporary replacement of 
equipment that has failed; determining 
if a specific instrument will accomplish 
the desired task; when in -house or ex- 
ternal calibration /repair costs get out 
of hand or when down time of the in- 
struments is extensive; when there is 
an urgent need for new instruments 
that cannot be obtained immediately 
from the manufacturer; when a tempo- 
rary conservation of capital is indicated 
by budget limitations or for other rea- 
sons; when the contract makes it easier 
to recover rental costs than outright 
purchase costs; or when demonstration 
or field location needs cannot be met 
without crippling the laboratory opera - 
tion." 

"Is REI the only company renting in- 
struments?" 

"Oh no. My friend reeled off several 
other renting companies including 
Beckman Instruments, General Elec- 
tric, Simpson Electric, Electro Rents, 
Rentronix, Continental Rental, and 
Leasametric. He said he thought their 
operations were basically similar to 
those of REI." 

"Well, this is all new to me," Barney 
admitted, as he started opening the 
carton resting on the floor. "I intend to 
tuck away in a corner of my mind the 
fact that if the need is great enough, a 
person can have access to almost any 
kind of electronic equipment for a lim- 
ited time by laying out only a small 
fraction of the list price." 
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New Stereo Receivers 
(Continued from page 30) 

ing near the low end of this range should be used with fairly 
low- output phono cartridges to avoid the possibility of over- 
load and distortion on loud passages. Those measuring 
about 35 dB or more are not likely to be overloaded by any 
current phono cartridge or record. 

The unweighted audio signal -to -noise ratio was measured 
with the gain set to standardized values (1 volt input on 
Aux, or 10 millivolts on Phono, for 10 -watt output at 1 kHz). 
It is expressed in decibels relative to 10 watts. The accuracy 
of the RIAA phono equalization was measured and ex- 
pressed in ±dB relative to the 1 -kHz response between 50 
Hz and 15 kHz. We also measured the tone- control curves, 
loudness -compensation curves, and filter responses, but 
these do not lend themselves to a tabular format. All the 
receivers except the AR had switchable loudness compen- 
sation, and all had satisfactory tone controls. The AR tone 
controls had characteristics which made them suitable for 
very effective loudness compensation. 

The IHF usable sensitivity was measured for each FM 
tuner section at 100 MHz. The FM distortion, with a 75- 
kHz deviation, was measured at 1000 -microvolt input level. 
We also reduced the signal input until distortion was 3 dB 
greater than the latter value. This was considered to be the 
weakest signal which could be received in mono with en- 
tertainment quality. The ratio of this figure to the IHF sen- 
sitivity is an indication of the steepness of the tuner's limit- 
ing curve; the lower the numerical ratio, the better the 
limiting action. 

The FM tuner frequency response was measured be- 
tween 30 Hz and 15 kHz and expressed in ±dB relative to 
the 400 -Hz level. Stereo channel separation was measured 
at 50 Hz, 400 Hz, and 10 kHz. 

Other receiver features are indicated in the tabular list- 
ing. Note that a Lo Level center -channel output is typically 
about 1 volt, to drive a separate power amplifier and speak- 
er directly. Unless otherwise specified, dimensions and 
weights are our own measurements, from the rearmost pro- 
trusion (usually the AM ferrite -rod antenna) to the maxi- 
mum front -panel knob extension, and including the sup- 
porting feet in the height measurement. 

It will be evident from a study of the table that all of the 
receivers in this group are of excellent quality and some of 
them are truly outstanding. 

Their wide price range, from $200 to $450, is reflected in 
their audio power outputs and distortion, FM sensitivity, 
and in the general flexibility and convenience offered. All 

of the receivers come, at the least, with a complete metal 
enclosure. Some have wood -grain finished metal cabinets, 
and a few include a wooden cabinet as standard equipment. 
Accessory wooden cabinets are available for virtually all 
models. 

Obviously, one's choice should be influenced by the oth- 
er system components. Low -efficiency speakers require 
considerable amplifier power; some of the lower -powered 
units, otherwise excellent, might not be suitable for use 
with them. In most urban and suburban locations, any of 
the receivers has more than sufficient FM sensitivity. In 
fringe areas, the more sensitive models would be indicated. 
Other factors such as possible use of one or more tape re- 
corders or more than one record player will influence one's 
choice. 

A major consideration, in many cases, is the styling of the 
receiver. This, of course, is a totally subjective matter. The 
units reviewed for this survey vary from starkly functional 
to verging on gaudiness -take your choice! In any event, all 
of them performed very well indeed, and we would be hap- 
py with any of them from the standpoint of performance 
and listening quality. 
December, 1970 

$69.95 NET 

0M -1 OMNI SPEAKER SYSTEM. We've been in it from the 
beginning ... at point ALPHA in time. Our engineers took 
audible sounds -electronically produced, and made them 
clear, high fidelity tones. We participated in the design and 
engineering of speakers to create the world's finest stereo - 
phonic sound reproduction. Now, we have reached OMNI ... 
0M -1 OMNI SPEAKER SYSTEM produces sound uniformly 
for any part of the room. It is "omni- directional," (radiates 
360 degrees). This new concept radiates both direct and 
reflected sound deftly, creating a real depth sensation. You 
can place this OMNI speaker anywhere from the middle of 
the room to a corner bookshelf. The UTAH Omni Speaker 
is a wonderful new way to enjoy music. 

SPECIFICATIONS 
Woofer; 8" diameter, cloth roll sus- 
pension, 13/4 pound magnet struc- 
ture, 1" voice coil. Tweeter; 3" 
diameter, co- axially mounted, Alnico 
V magnet. Crossover frequency; 
4,500 Hz. Cabinet; 93/4 X 93/4 X 14'/2' 
high, durable laminated walnut fin- 
ish. Power; 30 watts peak, (15 watts 
program). Response, 35/18,500 
Hz. Impedance, 8 ohms. Shipping 
weight, 15 pounds. 

HUNTINGTON, INDIANA 46750 
CIRCLE NO.118ON READER SERVICE CARD 
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This Christmas 
Give Security 

Gift selection can be a problem. 
This year give a gift that will be 
truly appreciated . Security. 
DeltAlert ultrasonic intrusion de- 
tection security. 

Burglary and vandalism are con- 
stant threats to your home, office 
or shop. With DeltAlert on the job, 
you have dependable and eco- 
nomical security. A silent ultra- 
sonic blanket guards 150 to 300 
square feet of critical space in the 
home or business. 

When the ultrasonic blanket is 
disturbed by motion the system is 
activated, lights go on, and the 
separate DeltaHorn emits an ear- 
splitting noise ...frightening off 
even the boldest intruder. 

These sturdy units, finished in 
handsome walnut veneer, are 
maintenance free and plug right 
into the wall socket. The DeltaHorn 
plugs directly into the DeltAlert. 
Small, the DeltAlert is only 103 /a "w 
x 31/4 "d x 31/4 "h and the DeltaHorn, 
31/4" square, the units blend incon- 
spicuously into your decor. 

This Christmas, give a lasting 
gift of security ...security for your 
friends, your family and yourself. 

Order your DeltAlert Security 
today! 
DeltAlert Only $6995 ppd. 

DeltaHorn Only $2495 ppd 

"Delta Products, One Of America's 
Finest Names In Electronics" 

DP 70-21 

DELTA PRODUCTS, INC. 
P.O. Box 1147 EW / Grand Junction, Colo. 81501 

(303) 242-9000 
Please send me literature immediately: 
Enclosed is $ . Ship ppd. Ship C.O.D. 
Please send' DelAlert(s) @ $69.95 ppd. 
Please send: DeltaHorn(s) @ $24.95 ppd. 

Name 

Address 

LCity/State 
Zip 
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ó) TEST 
EQUIPMENT 
Product Report 

Sencore Model FE -20 FET V.O.M. 
For copy of manufacturer's brochure, circle No. 3 on Reader Service Card. 

HE latest addition to Sencore's line 
I of solid -state meters is the Model 

FE -20 FET v.o.m. Several special fea- 
tures add to the usefulness of this in- 
strument. First, the meter has both 
high- and low -power resistance ranges. 
In the low -power function, the resist- 
ance- measuring circuits are powered 
by less than a tenth of a volt. This is 
below the voltage that would cause 
most semiconductor diodes and transis- 
tors to conduct. Hence resistance of 
these devices can be measured in -cir- 
cuit without turning the semiconduc- 
tors "on" and causing incorrect read- 
ings. In the high -power function, the 

usual 1.5 -volt battery is used to power 
the resistance -measuring circuits. 

A second feature is the inclusion of a 
low -voltage range with a full -scale 
reading of only 0.1 volt. This makes it 
possible to measure very low transistor 
bias voltages. 

Still another feature is the high -volt- 
age probe that is included with the in- 
strument. The probe is used on three 
d.c. ranges of the meter: 3 kV, 10 kV, 
and 30 kV. Now the technician can use 
his instrument to measure the high 
voltage at the h.v. electrode of color 
picture tubes without having to buy a 
separate probe or other meter. 

The meter is battery- operated using 
standard "C" cells. Because of the very 
low current drain on these batteries, 
which are larger than many used in 
other solid -state v.o.m.'s, the batteries 
should last a long time. To further con- 
serve battery power, they are discon- 
nected completely when the meter's 
case is closed. 

There are 9 d.c. voltage ranges, 3 
high -voltage ranges, 9 a.c. voltage 
ranges, 7 resistance ranges, and 9 d.c. 
current ranges up to 1 A. Input resist- 
ance is 15 megohms on d.c. and 10 me- 
gohms on a.c. for minimum circuit 
loading. Accuracy is within 1.5% on 
d.c. and 3% on a.c. 

Price of the Model FE -20 is $130. 

Eico Model 379 Sine /Square -Wave Audio Generator 
For copy of manufacturer's brochure, circle No. 4 on Reader Service Card. 

Agood audio generator is indispens- 
able for testing hi -fi and audio am- 

plifiers and transducers. The generator 
should have low distortion and, if it 
produces square waves as well as sine 
waves, it's even more useful. The Eico 
Model 379 is just such an instrument. It 
produces stable sine waves from 20 Hz 
all the way up to 2 MHz. Hence, the 
generator is useful at ultrasonic and 
low radio frequencies as well as audio. 
Accurately shaped square waves are 
available up to 200 kHz. By using 
square waves and observing on a scope 
how much your amplifier alters the 
squareness, you can do a quick check of 
frequency response. 
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The Model 379 is one of the manu- 
facturer's new line of all solid -state test 
instruments that boasts a 5 -year war- 
ranty for the factory -wired version. 
There is no charge for repair parts and 
labor that may be required for the first 
90 days, and there is only an $8 service 
fee thereafter up to 5 years. No addi- 
tional charges are made for repair 
parts, labor, or handling. 

The generator that we checked out 
had good calibration accuracy and flat- 
ness of output. Over the first 4 ranges 
(20 Hz to 200 kHz), the calibration ac- 
curacy averaged +0, -2.7 percent 
over -all, while on the highest range 
(200 kHz to 2 MHz) it ranged from +2 
to -4 percent. These figures are well 
within the manufacturer's specs. We 
also found the amplitude response ex- 
tremely uniform up to about 1 MHz, 
above which frequency output rises 
gradually. Sine -wave output voltage 
was measured at from zero up to 7.5 

volts maximum into a high- impedance 
load. The square -wave output varied 
from zero to 13 volts (p -p). 

The circuitry consists of 8 transistors 
and 11 diodes. Sine waves are pro- 
duced by an RC oscillator using a 
bridge -"T" network between output 
and input. A FET is included in the 
positive- feedback loop and a lamp, 
used as a thermistor, is in the negative - 
feedback loop for good stability. 

The separate square -wave circuitry 
takes the sine -wave signal and feeds it 
into a 2- transistor Schmitt trigger. The 
square waves from the Schmitt trigger 
are then applied to an emitter -follower 
output stage for good load isolation. 
The instrument's power supply in- 
cludes a power transformer and uses a 
three -wire power cord for maximum 
safety. 

The Model 379 measures 8' /2 -in wide 
by 7' /2 -in high by 8' /2 -in deep. Price is 

$70 in kit form or $95 factory- wired. 

Audio Equipment Co. "Rayguard" TV H.V. Monitor 
For copy of manufacturer's brochure circle No. 5 on Reader Service Card. 

ALTHOUGH color -TV set manufac- 
turers are working hard to mini- 

mize x- radiation, many consumers are 
still a little wary. The fact remains that 
some of the early receivers as well as a 
few of the more recent ones could be 
made to emit x- radiation that exceeded 
the safe limits as set forth in govern- 
ment standards. During tests on such 
receivers it was found that if a set's 
high voltage were boosted above the 
value recommended by the maker, x- 

radiation would go way up. 
To make sure that this doesn't hap- 

pen with sets in use, the Audio Equip- 
ment Co. (a division of Walter Kidde) 
has introduced what they call "Ray - 
guard"-a TV warning device. This is a 
high -voltage monitor that the techni- 
cian installs on his customer's receiver 
and which is left permanently attached 
to the receiver in the home. When the 
consumer sees the pointer on the mo- 
nitor's meter in the safe area, he knows 
that his set's high voltage is at or below 
its normal value. If the pointer rises to 
the danger area (with its radiation sym- 
bol on the meter face, rather than achy 
December, 1970 

al voltage readings), it's time for him to 
call the technician to check his set. 

The device itself is actually a high - 
voltage multiplier resistor voltage di- 
vider and meter -protective circuit in a 
special high -voltage housing that is 
placed inside the receiver. A ground 
lead is then connected to the set's chas- 
sis and a clip leading from the divider 
is placed under the h.v. electrode of 
the picture tube by the installing tech- 
nician. The readout meter, with its cal- 
ibrating pot, is connected to the divid- 
er and hung on the back of the receiv- 
er. The calibration is originally set at 
25 kV, above which a dangerous condi- 
tion is indicated. However, the techni- 
cian can readjust the meter for differ- 
ent normal high voltages as recom- 
mended by the set's manufacturer. 

"Rayguard" has a single -unit list 
price of around $40 but its price goes 
down in higher quantities. The manu- 
facturer feels that some technicians 
will install the monitor at a nominal fee 
with the hope that they will be called 
upon to service the set when it be- 
comes defective. A 

Marty Ten B... 

the 
gift xq has 

everything. 
It's ,ew!. 
It's practical! 
It's differeNt! 

Christmas comes but once a year, 
but car problems continue year round. 
So why not give the gift that provides 
continuing pleasure and satisfaction 
...the Mark Ten B CD System. 

Keeping your car in tune is impor- 
tant to the life of the car. What did your 
last tune -up cost? More and more, 
tune -ups are becoming a major main- 
tenance expense, costing $60 and up. 

Now you can eliminate two out of 
three tune -ups (that's real savings). 
Delta's all new Mark Ten B CD System 
is made especially for foreign cars and 
modern American engines suffering 
from smog control devices, rough idle 
and poor fuel mix. The system is com- 
pletely sealed, with handy switch for 
instant conversion. Quick installation - no rewiring. The Mark Ten B actually 
pays for itself in dollars saved. 

You may even want to give yourself 
a Mark Ten B Christmas. 

Order today! 
"Delta Products, One Of America's 

Finest Names In Electronics" 

Mark Ten B Only $5995 ppd. 
(12v neg only) 

Standard Mark Ten $4495 

. DP 70-221 

DELTA PRODUCTS, INC. 
P.O. Box 1147 EW / Grand Junction, Colo. 

(303) 242 -9000 

Please send me literature immediately: 

Enclosed is $ Ship ppd. Ship C.O.D. 

Please send: 

-Mark Ten B@ $59.95 

_Standard Mark Ten (Assembled) @ $44.95 

-6 Volt: Neg. Ground Only - Positive Ground - 12 Volt: Specify -Negative Ground 

Standard Mark Ten (Deltakit' )@$29.95 
(12 Volt Positive Or Negative Ground Only) 
Car Year Make 
Name 
Address 

LCity /State lip J 
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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 trainin 
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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- 
shooters. 

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. 

Think With Your Head, Not Your Hands 

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 30 years, the Cleveland Institute of Electron- 
ics 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 
received, while everything is fresh in your mind. 

Always Up -To -Date 

To keep up with the latest developments, our courses 
are constantly being revised. This year CIE students are 

NE WCOLLEGELEVEL 
COURSE IN 

ELECTRONICS 
ENGINEERING 
for men with prior experience 
in Electronics. Covers steady - 
state and transient network 
theory, solid state physics 
and circuitry pulse tech- 
niques, computer logic and 
mathematics through calcu- 
lus. A college -level course for 
men already working in Elec- 
tronics. 

December, 1970 CIRCLE NO 

getting new lessons in Laser Theory and Application, 
Microminiaturization, Single Sideband Techniques, Pulse 
Theory and Application, and Boolean Algebra. 

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

Your FCC License -or Your Money Back! 

Two -way mobile work and many other types of trouble- 
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 one. 
Your FCC License will be accepted anywhere as proof 
of good electronics training. 

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

Mail Card for 2 Free Books 

Want to know more? Send for our 44 -page catalog de- 
scribing our courses and the latest opportunities in Elec- 
tronics. We'll send a special book on how to get a 
Government FCC License. Both are free -just mail the 
bound -in postpaid card. If card is missing, use coupon 
below. 

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

C 1 E Cleveland Institute 
of Electronics 

1776 East 17th Street, Cleveland, Ohio 44114 

r 

Cleveland Institute of Electronics 
1778 East 17th Street, Cleveland, Ohio 44114 

Please send me without cost or obligation: 
1. Your 44 -page book "How to Succeed in Electronics" describing 
the job opportunities in Electronics today, and how your courses can 
prepare me for them. 

2. Your book on "How To Get A Commercial FCC License." 
I am especially interested in: 

Electronics 
Technology 

Broadcast First Class 
Engineering FCC License 

Electronic Industrial Electronics 
Communications Electronics Engineering 

Name 

Address 

City State 71p 

Check here for G. I. Bill information. E w -84 
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NEW IM 
ANALYZER 

ADVANCES 

STATE OF THE ART 

Extended measuring range and high- 
speed readings are the outstanding 
features of a unique new Intermodula- 
tion Distortion Analyzer introduced 
by Crown International recently. The 
American firm is known for its line of 
Crown precision professional tape re- 
corders. 

This analyzer was developed to 
meet the production line requirements 
of the Crown DC300 lab standard 
amplifier. The first need was for accu- 
rate measuring capability through 
0.01 %. This analyzer guarantees a re- 
sidual IM level of less than 0.005 %, 
with seven full -scale ranges from 100% 
to 0.1 %. 

The second requirement was for an 
instrument simple enough to be oper- 
ated by production -line personnel and 
rapid enough to make sequential read- 
ings across the entire power band. The 
Crown analyzer meets the challenge by 
reducing measuring time from minutes 
per reading to just seconds. This is 
accomplished by a "tracking" func- 
tion, using two meters and a ganged 
input /output gain control. The input 
level is set using the calibrate meter, 
and distortion is immediately read on 
the percentage distortion meter. Suc- 
cessive readings at 5db increments take 
under five seconds each. The entire 
operation is completed in less than one 
minute. 

Solid state construction, utilizing 
FETs, makes the Crown analyzer high- 
ly stable and uniquely compact, meas- 
uring 7x19x7 inches. Rack mount list 
price is $595. Write for spec sheet to 
CROWN, Dept. EW -12 , Box 1000, 
Elkhart, Indiana, 46514. 
CIRCLE NO.146 ON READER SERVICE CARD 
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Testing Hi -Fi Equipment 
(Continued from page 50) 

anti -skating.Usually, when the car- 
tridge overhang is adjustable, the rec- 
ord- player manufacturer provides a jig 
or reference point to establish the cor- 
rect mounting position for minimum 
tracking error. The mounting instruc- 
tions for separate tonearms, if followed 
carefully, accomplish the same end. 

If no other means of checking anti - 
skating compensation is available, the 
arm manufacturer's recommendations 
should be followed. Frequently, a more 
effective adjustment can be made with 
the aid of the special test bands of the 
STEREO REVIEW SR12 test record. 

With a pickup tracking at several 
grams, almost any of the numerous sty- 
lus -force gauges on the market can be 
used to set the force. However, most 
good hi -fi pickups track at forces in the 
1- to 3 -gram region and an accurate 
balance -type gauge should be used. 
The British -made Transcriptors gauge 
(about $18) is very accurate, within 
0.05 gram up to 6 grams, but is rela- 
tively cumbersome to use. The AR 
gauge ($1) is excellent for forces up to 
33/4 grams, in 1/4 gram steps. Other suit- 
able balance gauges are made by Rob- 
ins and Almega. 

Before checking a cartridge that has 
been previously used, examine its sty- 
lus under a microscope for damage. 
Failure to do this could damage an ex- 
pensive test record. The Robins PM -1 
stylus microscope ($1.90) is satisfactory 
for this purpose. 

The CBS Labs STR -100 test record 
($8.50) has frequency- response test 
bands, with voice announcements 
identifying spot frequencies from 20 to 
20,000 Hz. The a.c. v.t.v.m. used for 
other frequency- response measure- 
ments, and the preamplifier used in 
rumble measurements, can be used 
when checking cartridge response and 
crosstalk. If possible, the high- frequen- 
cy phono equalization should be dis- 
abled, since the CBS record is cut with 
constant velocity and the high -fre- 
quency amplitude will be greatly re- 
duced if the preamplifier has equaliza- 
tion. Even if this is not practical, con- 
version data supplied with the record 
permits its use with an RIAA -equalized 
system. This technique will have to be 
used in compact systems where the 
cartridge output cannot be measured 
separately from the amplifier. In this 
case, the tape outputs of the amplifier 
are used as measurement points, with 
due allowance for phono equalization. 

Tape Recorders 

Tape- recorder testing requires an 
audio generator, a.c. v.t.v.m., oscillo- 
scope, and a wow and flutter meter. All 
of these can be the same types used for 

testing other components previously 
discussed. 

In addition, a few specialized acces- 
sories are needed. Tape -speed mea- 
surement requires a special strobo- 
scope wheel, held against the moving 
tape and viewed in the same manner 
as for a disc stroboscope. The Robins 
TW -1 ($7.00) is one such tape strobe. A 
tape -head demagnetizer should be 
used on the heads before playing any 
of your expensive test tapes on a ma- 
chine whose operating history is un- 
known. There are many types of de- 
magnetizers and other tape accesso- 
ries, such as splicers, which may be 
purchased according to your specific 
requirements. 

Special test tapes are required to 
align heads and check the performance 
of a tape recorder. The most widely ac- 
cepted standards in this country are 
the Ampex professional alignment 
tapes. You will need the Ampex 31331- 
01 (3 3/4 in/ s) and the 31321 -04 (7'/2 in/ 
s) alignment tapes ($22 each). If you 
have a wow and flutter meter and wish 
to check a tape recorder, you will also 
need the Ampex 31336 -01 (33/4 in /s) 
and 31326 -01 (7'/2 in/ s) flutter tapes 
($22 each). It is possible to check flutter 
by recording a 3000 -Hz tone on a 
blank tape and playing it back into a 
flutter meter, but this does not give ac- 
curate results obtainable with a special 
tape, since the recorder introduces 
flutter both in the recording and play- 
back processes, which cannot be sepa- 
rated from each other in the measure- 
ment process. 

At present there are few test tapes 
available for cassette recorders. Their 
over -all record /playback response can 
be measured in the same manner as 
with reel -to -reel recorders. Alignment 
cassettes have been made by Philips 
and BASF, but have had limited distri- 
bution in this country and are quite ex- 
pensive. 

Although this array of specialized 
test equipment and accessories for hi -fi 
testing may seem formidable, it is diffi- 
cult to adequately check out the per- 
formance of modern hi -fi components 
(as distinguished from mass -produced 
packaged units) without them. 

The actual test procedures required 
will be described next month, together 
with hints on avoiding some common 
errors leading to incorrect results. Do 
not be concerned with the apparent 
complexity of the tests. In most cases, a 
few spot checks will establish the con- 
dition of the unit being tested, without 
the need for a full series of measure- 
ments. Simplified procedures, involv- 
ing a minimum of instruments, will 
also be described, for the benefit of the 
service technician whose volume of hi- 
fi business does not warrant a major in- 
vestment in test equipment. 

(Concluded Next Month) 
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C.E.T. Test, Section #11 

TV Circuits 
By DICK GLASS* 

What is your electronics servicing I.Q.? 
You must get 75 % on entire exam to pass. 

This is the eleventh in a series of 12 test sections to be published monthly. While 
these test exam sections are not part of the actual NEA C.E.T. examinations presently 
being administered, they are similar in nature. Should you find you are able to correct- 
ly answer 75% or better, you might be a candidate to become a registered CET. You 

can take exam in your area but you must show 4 years of experience to qualify. 

(Answers will appear next month.) 
Answers to last month's quiz appear on page 80. 

1. Solid -state u.h.f. tuners generally have: 
(a) r.f. amplifier, mixer, and oscillator (c) oscillator and mixer 
(b) r.f. amplifier and oscillator (d) oscillator only 

2. Noise -cancellation circuits primarily affect which circuit? 
(a) video (c) audio 
(b) sync (d) audio i.f. 

3. Early model TV receivers used a 21 -MHz sound i.f. amplifier. 
Today the standard TV audio i.f. frequency is: 

(a) 10.7 MHz (c) 45.5 MHz 
(b) 455 kHz (d) 4.5 MHz 

4. The greatest amount of picture signal gain in a TV receiver is obtained in: 

(a) the r.f. amplifier section (c) the i.f. amplifier section 
(b) the mixer section (d) the video -amplifier section 

5. Delayed a.g.c. to the tuner r.f. amplifier causes the r.f. a.g.c. to have less effect on: 
(a) weak signals (c) strong signals 
(b) intermediate signals (d) same effect on all levels 

6. TV r.f. amplifiers need special degeneration, or negative feedback, circuitry to prevent: 
(a) loss of high frequencies (c) Hall effect 
(b) oscillation (d) image rejection 

7. A 4.5 -MHz trap might be found in the: 
(a) tuner section 
(b) r.f. section 

8. The horizontal sync pulse is usually: 
(a) differentiated 
(b) neutralized 

(c) video -amplifier section 
(d) sync section 

(c) integrated 
(d) lower in amplitude than vertical sync pulse 

9. Keyed a.g.c. stages are "turned on" during horizontal retrace time by a high -level pulse 
from the horizontal section, so that: 

(a) conduction will not occur during the vertical interval 
(b) variations of audio frequencies will not affect the a.g.c. level 
(c) the a.g.c. stage won't absorb power from the horizontal- output section 
(d) a.g.c. will be unaffected by varying video levels 

10. The CRT focus voltage found on recent -model monochrome TV receivers is typically: 
(a) zero volts (c) near the "8+ boost" level 
(b) near the "8+ " level (d) any of these. 

*Executive V.P., NEA, 1309 W. Market St., Indianapolis, Ind. 46222 
assisted by Lew Edwards, chairman of Test Make -up Subcomm. 

sinlair 
PROJECT 60 

Modular Stereo 

Sinclair Project 60 modules may be used to- 
gether or separately in home or professional 
applications requiring high performance at 
modest cost. Complete Project 60 systems 
come supplied with necessary hardware to 
enable you to easily install the modules in 
cabinet or enclosure of your choice. The Proj- 
ect 60 modules are fully guaranteed for TWO 
YEARS. A stereo FM tuner will be available 
shortly. If you have not found the amplifier 
which meets your installation or performance 
requirements, the PROJECT 60 SYSTEM by 
Sinclair may be your answer. 
The Sinclair Z -30/50 audio amplifier modules 
are of advanced design, using silicon epi- 
taxial planar transistors for ruggedness and 
reliability. The Z -50 is basically the same as 
the Z -30 but uses higher current output tran- 
sistors. The Z -30/50 may be used in numer- 
ous audio applications such as electronic 
music and instruments, sound reinforcement 
and laboratory work in addition to home 
stereo. 
POWER OUTPUT: Z -30, 15 watts RMS; Z -50, 

30 watts RMS; Both into 8 ohm loads. 
FREQUENCY RESPONSE: 20 Hz* to 300 KHz 

±1 db at normal level. "adjustable to meet 
installation requirements. 

DISTORTION: Less than .02% at 1 KHz at any 
level up to maximum rated output. 

OUTPUT IMPEDANCE: 3 to over 16 ohms.... 
May be used with electrostatic speakers. 

SENSITIVITY: 250 mV high impedance. 
OPERATING VOLTAGE: As low as 8 Vdc with 

reduced output. 
SIZE: 31/2 x 2t/4 x t/z inches 
Z -30 $15.95 Z -50 $18.95 
The Stereo 60 module is a matching unit in 
performance for use with the Z -30/50 mod- 
ules but may be used with other amplifiers. 
The Stereo 60 features low distortion (less 
than .05 %), three inputs, tape output, RIAA 
equalization within 1 db on magnetic input 
and operates over a wide voltage range from 
9 to 50 Vdc. Size: 81/4 x 1 V2 x4 inches. $29.95 
The Sinclair ACTIVE FILTER UNIT may be 
used with the Project 60 systems plus spe- 
cialized applications requiring a continuously 
variable rumble and scratch filtering system. 
The AFU uses SALLEN & KEY active filter 
stages to provide rapid rejection of unwanted 
frequencies (12 db per octave). 
HF FILTER: Variable 5 KHz to 28 KHz. 
LF FILTER: Variable 25 Hz to 100 Hz 
SINCLAIR ACTIVE FILTER UNIT $20.95 

POWER SUPPLIES 
PZ -5: A standard 25 -30 Vdc supply for use 

with the Project 60 modules $13.95 
PZ-6: A regulated supply adjustable from 

15 -45 Vdc; 1% amps at 35 Vdc. For use 
with Z -30s when maximum power is 
required $23.95 

PZ-8: A regulated supply adjustable from 
35 -50 Vdc providing over 3 amps of current. 
For use with Z -50s when maximum power 
is required $37.95 

SINCLAIR PROJECT 60 SYSTEMS are avail- 
able from many dealers. If your dealer does 
not yet stock Sinclair products, order direct 
from Audionics. 

AUDIONICS, INC., 
8600 N.E.Sandy Blvd.,Portland, Ore.97220 
Please ship the following: 

al Two Z -30's, PZ -5 and Stereo 60. $74.95 
#2 Two Z -30's, PZ-6 and Stereo 60. 84.95 
#3 Two Z -50's, PZ -6 and Stereo 60. 90.95 
#4 Two Z -50's, PZ-8 and Stereo 60. 104.95 

Other 

Name' 

Address' 

City' State: _Zip. 
All shipments F.O.B. Portland, Oregon ew 

CIRCLE NO.149ON READER SERVICE CARD 

December, 1970 67 

www.americanradiohistory.com

www.americanradiohistory.com


BOOKS 

"HANDBOOK OF THIN FILM TECHNOLOGY" edited by 
Leon I. Maissel & Reinhard Glang. Published by McGraw - 
Hill Book Co., New York. Price $29.50. 

In compiling this comprehensive text, the two editors/ 
authors have called upon the services of their colleagues at 
IBM, 3M, Pyrofilm, Plessey, Micro -Bit, Bell Labs, General 
Electric, Cogar Corp., Fairchild, Lincoln Laboratories, and 
David Sarnoff Research Center as well as experts from Isra- 
el Institute of Technology, NASA Research Center, and the 
Universities of Toronto and Minnesota. The result is an au- 
thoritative and in -depth treatment of a technique which is 
sweeping the electronics industry. 

The text material has been arranged in four parts, cover- 
ing the preparation of thin films, the nature of thin films, 
properties of thin films, and applications of thin films. 

The authors have supplied the necessary tables of units, 
symbols, and conversion factors; comprehensive reference 
listings; and other pertinent data to enable the engineer to 
work from this single volume. The reader is expected to be 
thoroughly familiar with calculus and a good grounding in 
solid -state physics would not come amiss. 

Those working in the field or planning a career in the 
field of thin -film technology will find this volume invalu- 
able as a day -to -day reference as well as an in -depth text. 

* * * 
"50 IC PROJECTS YOU CAN BUILD" by Ronald M. Ben - 
rey. Published by Hayden Book Company, Inc., New York. 
121 pages. Price $3.75. Soft cover. 

This book is designed for the electronics experimenter 
who wants a chance to gain familiarity with IC's. All of the 
devices described in this book are practical, easy -to- build, 
and instructive. 

The first chapter provides the necessary background ma- 
terial on the nature of IC's, the second deals with handling 
IC's, while the third chapter gives information on con- 
structing power supplies for IC's and testing IC's. The bal- 
ance of the book is given over to the construction data. 

The projects themselves range from code -practice oscilla- 
tors through photoelectric relays, games of various types, to 
audio accessories, ham gear, test equipment, and automo- 
tive testers. Most of the circuits have been designed around 
easily obtainable Motorola, RCA, and General Electric IC's 
and the author provides information on suitable substitu- 
tions should individual devices be unobtainable in a specific 
area. 

As a useful and largely painless way to gain experience 
working with integrated circuits, this handy volume would 
be hard to beat. 

* * * 

"THE VERSATILE OP AMP" by Michael Kahn. Published 
by Holt, Rinehart and Winston, Inc., New York. 223 pages. 
Price $10.00 

This volume has been prepared as a classroom text for 
courses at the junior college or technical institute level. 
Pre -requisite are familiarity with intermediate algebra and 
trig and a working knowledge of d.c. and a.c. circuit analy- 
sis. Persons with that background could use this book as a 
self -instructional text or in self- improvement projects. 

It is the author's contention that the days of the discrete 
68 

component are numbered and that sooner or later the cir- 
cuit designer will be a physicist who develops single pack- 
ages to be interconnected to form complete systems. 

Since the modern op amp is a good example of this tech- 
nology, the author has chosen to cover this package in 
depth. In nine chapters he deals with the amplifier, the 
black box, a practical op amp, non- inverting and inverting 
amplifiers, d.c. offset and drift, frequency response, oscilla- 
tion and phase compensation, and applications. 

The text is well illustrated, carries a number of problems 
for assignment or self- checking, and provides suitable refer- 
ences and a listing of terms used in the text. 

* * * 

"ELECTRONIC COMMUNICATIONS SYSTEMS" by Ben 
Zeines. Published by Prentice -Hall, Inc., Englewood Cliffs, 
N. J. 476 pages. Price $13.95. 

The author, an instructor at RCA Institutes, has devel- 
oped his subject on the basis of his experience in teaching 
students the fundamentals of transmitters and receivers. If 
the would -be student has the math to handle d.c. and a.c. 
circuit theory and a working knowledge of basic vacuum - 
tube and semiconductor physics, there is no reason why he 
should have any trouble grasping this material. 

The book is divided into ten chapters covering communi- 
cations systems as a whole, rectifiers and filters, transistor- 
ized voltage amplifiers, FET voltage amplifiers, regulators, 
untuned power amps, tuned power amps, feedback amplifi- 
ers and oscillators, modulation, and demodulation. In line 
with the present trend of using FET's and semiconductors 
in modern communications equipment, principal emphasis 
is placed on these components although vacuum tubes, 
which are still to be found in hundreds of transmitters in 
active service, are covered as well. 

This well- written, well -illustrated text makes a useful ad- 
dition to the literature of communications technology. 

* * * 

"BIOMEDICAL ENGINEERING SYSTEMS" edited by 
Manfred Clynes & J.H. Milsum. Published by McGraw -Hill 
Book Co., New York. 653 pages. Price $27.50. 

The application of electronics to medicine has grown so 
rapidly in such a relatively short span of time that the infor- 
mation gap grows wider each passing day. 

In an attempt to disseminate pertinent information to as 
wide an audience of engineers and doctors involved in the 
application of electronics to the detection and treatment of 
disease, the editors have brought together an important 
collection of papers, each by a recognized authority in his 
particular field. 

The material is divided into four main sections dealing 
with instrumentation, analysis, control of information and 
energy, and artificial devices or prostheses. Contributors 
have been drawn from among acknowledged experts and 
those seeking authoritative, up -to -date information on the 
state -of- the -art will find this volume invaluable. 

* * 

"DIGITAL COMPUTERS MADE SIMPLE" by Saul Heller. 
Published by Arreco Publishing Corp., Williston Park, N.Y. 
121 Pages. Price $1.75. Soft cover. 

Since computers take such an important role in every- 
one's life, even the layman requires some knowledge about 
how they work and their possible effect on his way of life. 

In this non -technical discussion of digital computers, the 
author has provided an introduction to computers, comput- 
er number systems and arithmetic, the language of comput- 
ers, the computer system, input and output devices, the 
computer memory, and computer programming. The final 
chapter covers some of the basic circuits used in computers 
for those with a technical flare and a curiosity as to why and 
how computers work. 

There are no pre- requisites for using this book and its 
simple language, extensive illustrative material, and easy - 
to -read format should prove useful and instructive. A 
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r Fill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS Fantas- 
tic Value Packed Catalog - Unheard of 
LOW, LOW PRICES on Brand Name Speak- 
ers, Changers, Tubes, Tools, Stereo Amps, 
Tuners, CB, Hi -Fi's, and thousands of other 
Electronic Values. Credit plan available. 

NAME 

ADDRESS 

CITY- STATE 

GIVE ZIP CODE 

If you have a friend interested in electronics 
send his name and address for a FREE sub- 
scription also. 

OLSON ELECTRONICS 
Dept. EL, 260 S. Forge Street, Akron, Ohio 44308 

Computers That Talk 
(Continued from page 39) 

TeleMart is computerized with a 
computer that talks to the customers 
like Mabel. "Clara Computer," as Tele- 
Mart calls her, can talk by phone to as 
many as 48 customers simultaneous- 
ly -what a woman! 

TeleMart will service more than 
40,000 San Diego customers, each a 
member of this exclusive shop -by- 
phone club. An initial membership fee 
of $2.00 pays the expenses of setting up 
a new member's account and provides 
him with a subscription to TeleMart's 
Shopper's Guide. The Shopper's Guide 
lists some 3000 supermarket items. It 
does not give prices, however, because 
these are adjusted daily by Clara to 
maintain a competitive position in the 
supermarket environment. Clara will 
give up to three prices for an item: for 
one, for a few, or for a case. 

Each shopper at TeleMart has an ac- 
count number. When the shopper calls 
in, she gives her account number. Im- 
mediately Clara verifies the number 
and accepts or rejects it. The shopper 
then reads the code numbers of the 
items she has selected over the phone 
to the Tele- Shopper (TeleMart tele- 
phone operator) who punches the 
number into the computer with a 12- 
key, Touch -Tone telephone pad. Clara 
gives the prices for the item, can pro- 
vide a running total as each item is or- 
dered, for budget- minded shoppers. 

When the shopper hangs up, Clara 
keeps on working. Almost immediate- 
ly, the computer prints out the order 
sheet which is used by the warehouse 
crew to gather the items to fill the or- 
der. In addition, Clara updates the in- 
ventory records with each order that is 
filled to ensure that there will always 
be an adequate supply. What super- 
market manager wouldn't give a great 
deal to have instant inventory records 
available at his store? Clara then deter- 
mines which of TeleMart's 75 delivery 
trucks should deliver the order. Tele- 
Ma rt charges a delivery fee of $1.00 for 
all orders under a certain size; the size 
hasn't been fixed at this writing. How- 
ever, TeleMart's Chairman, A.G. "Bill" 
Bailey, indicates that most customers 
will probably receive free delivery. 

TeleMart's warehouse isn't comput- 
er- controlled like Rohr's, but is highly 
mechanized. The warehouse was de- 
signed by Rapistan Corporation of 
Grand Rapids, Michigan and features 
exclusive distribution conveyance sys- 
tems and special collateral mecha- 
nisms. 
(Editor's Note: As we go to press, Tele- 
Mart Enterprises, Inc. has filed for 
bankruptcy but hopes to be able to 
continue operations under Chapter RI 
of the Federal Bankruptcy Act.) 
December, 1970 

11TtInIoh CATALOG 
and FM DIRECTORY 

Get all the newest and latest information on the new McIntosh Sol- 
id State equipment in the McIntosh catalog. In addition you will 
receive an FM station directory that covers all of North America. 

r^tA-rwr41,. ac 11 

Br 

MX112 
FM STEREO /AM TUNER PREAMPLIFIER 

-ALL SOLID STATE 

SEND 

TODAY! 
CIRCLE 

McIntosh Laboratory Inc. 
2 Chambers St., Dept. 7 -11 -E 
Binghamton, N.Y. 13903 

NAME 

ADDRESS 

CITY STATE ZIP 

NO. 130 ON READER SERVICE CARD 

V-J 

Increase Engine Power 
Increase Gas Mileage 10 -20% 
Reduce Engine Maintenance 
Instant Starting in All Climates 

CAPACITIVE 
DISCHARGE 

IGNITION SYSTEM 

4 

Order Today! 

$3405 
;Easily Assembled Kit $29.95) 

Install in 10 minutes (use original coil) 
Distributor points last lifetime of car 
Spark plugs last 3 to 10 times longer 
No changes required on timing or dwell 
EXCLUSIVE built -in switch for change from 
CD unit to standard ignition system while 
engine is running (for tune -ups. testing) 
Solid state reliability 
For 12 -volt negative ground only 
3 -year guarantee 

Write for Quantity Prices 

PRODUCTS, INC. E -12 
P.O. Box 3746, Baytown, Texas 77520 V-J 

Please send Model J -15 Capacitive 
Discharge Ignition Systems 

Assembled @ $34.95 Kitt Form @ $29.95. 

Enclosed is $ CI Ship ppd. Ship C.O.D. 

Name 

Address 

City /State Zip 

CIRCLE NO. 117 ON READER SERVICE CARD CIRCLE NO. 126 ON READER SERVICE CARD 
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New from Heath...in time 
New Heathkit ® solid -state 

modular color TV 
The result of over five years in research and development, these 
sets represent one of today's greatest color TV values. Here's 
why: a total of 45 transistors, 55 diodes, 2 silicon controlled recti- 
fiers, 4 IC's containing another 46 transistors and 21 diodes plus 
2 tubes (picture and high voltage rectifier) combine to deliver 
performance and reliability unequalled by any conventional tube 
set. Other features include: MOSFET VHF tuner; high -gain 3- 
stage solid -state IF; emitter -follower output; automatic fine tun- 
ing; VHF power tuning; built -in degaussing plus manual 
degaussing coil; automatic chroma control; adjustable noise 
limiting and gated AGC; "instant- on "... sound instantly, picture 
in seconds; bonded -face, etched glass picture tubes; adjustable 
tone control; exclusive hi -fi outputs; and 48 -hour factory service 
facility for modules. The sets are designed to be owner -serviced 
... the only sets on the market with this exclusive feature. A 
built -in dot generator, volt -ohm meter, and modular snap -out 
epoxy circuit boards make routine adjustments and service a 
snap ... virtually eliminating service calls and offering significant 
savings over the life of the set. It all adds up to the color TV buy 
of a lifetime in the GR -270 and GR- 370... ready now for Christ- 
mas giving! 

Kit GR -270, 227" 20V tube, 114 lbs. $489.95* 
Kit GR -370, 295" 23V tube, 127 lbs. $559.95* 
Kit GR- 370MX, GR -370 with RCA matrix tube, 
127 lbs. $569.95* 

Modular plug -in circuit board construction 
MOSFET VHF tuner and 3 -stage IF 

Pushbutton channel advance 
Hi -fi sound outputs - for amplifier 
Designed for owner -servicing 

Exclusive modular design 
5 6 7 8 

3 models in 295 sq. in. 
Luxurious Mediterranean 
Cabinet...factory assem- 
bled of fine furniture 
grade hardwoods and 
finished in a flawless 
Mediterranean pecan. 
Statuary bronze trim 
handle. 30 -'h," H x 47" 
Wx173/4 "D. 
Assembled GRA -304.23, 
78 lbs. $129.95* 

1 Exclusive check -out meter 
2 Tilt -out convergence /secondary control panel 
3 Gun shorting switches 
4 3 -stage IF assembly 
5 Plug -in AGC /Sync circuit board 
6 Plug -in 3.58 MHz oscillator circuit board 
7 Plug -in Chroma circuit board 
8 Plug -in Luminance circuit board 
9 Service and Dots switches 

10 10 Plug -in Video Output circuit board 
11 High voltage power supply 

11 12 Plug -in Vertical Oscillator circuit board 
13 Plug -in Horizontal Oscillator circuit board 

12 14 Plug -in Pincushion circuit board 
15 Conservatively -rated power supply components 

13 16 Circuit breaker protection 
17 Plug -in Sound circuit board 
18 Master control panel 
19 Hi -fi sound output 

14 20 Plug -in wiring harnesses and connectors 
for faster assembly 

Choice of factory -assembled cabinets 

3 models in 227 sq. in. 

Exciting Mediterranean 
Cabinet...assembled us- 
ing fine furniture tech- 
niques and finished in 
stylish Mediterranean 
pecan. Accented with 
statuary bronze handle. 
27'', "Hx417 /e "Wx 
19 + /á" D. 
Assembled GRA-202-20, 
85 lbs. $114.95* 
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Deluxe Early American 
Cabinet...factory assem- 
bled of hardwoods & ve- 
neers and finished in 
classic Salem Maple. 
29''%," H x 371/4,1 W x 
193/4" D. 
Assembled GRA- 303 -23, 
73 lbs. $114.95* 

Contemporary Walnut 
Cabinet and Base Com- 
bination. Handsome wal- 
nut finished cabinet sits 
on a matching walnut 
base. Cabinet dimen- 
sions 2031/22" H x 
w x 185/e" D. Base di- 
mensions 73/4" Hx273/4" 
Wx18s /e "D. 
Assembled GRA-203-20 
Cabinet, 46 lbs. $49.95` 
GRS -203 -6 above cab. 
w /matching base, 
59 lbs. $59.95* 

Contemporary Walnut 
Cabinet...factory assem- 
bled of fine veneers & 
solids with an oil- rubbed 
walnut finish. 29 ",Ç," H 
x 35'îSá' W x 197e, D. 
Assembled GRA-301-23, 
60 lbs. $74.95* 

Handy Roll- Around Cart 
and Cabinet Combina- 
tion. Features the GRA - 
203-20 walnut cabinet 
plus a walnut- trimmed 
wheeled cart with stor- 
age shelf. 
Assembled GRA-203-20 
Cabinet, 46 lbs. $49.95* 
GRA- 204 -20 Roll- Around 
Cart, 19 lbs. ..$19.95* 
GRS-203-5 Cart & Cabi- 
net Combo, 
65 lbs. $59.95* 
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for Christmas giving 
New Heathkit 

Electronic Oven 

...only $399.95* 

Now, through the miracle 
of microwave energy, a cooking 
revolution that frees you from 
conventional kitchen drudgery forever! 

Imagine a baked potato in 4 minutes; baked beans in a little over 6 

minutes; a five -pound roast in 45 minutes. This is the miracle of 
microwave cooking. And now Heath brings you this modern miracle 
for the first time in money- saving, easy -to- assemble kit form. For 
busy families on the go, meal preparation is a matter of minutes. 
You can cook on china, glass, or even paper dishes since only the 
food becomes hot. Your cooking dish can be your serving dish. 
Frozen foods can be defrosted in minutes for quick spur- of -the- 
moment frozen meals cooked right in their own containers. And 
there is not the slightest cause for concern about the safety of your 
Heathkit electronic oven. Exclusive door design prevents micro- 
wave leakage from the oven cavity. And with a SAFETY INTERLOCK 
SYSTEM UNIQUE IN THE INDUSTRY, not only does the oven stop 
cooking if the door is opened, but the door can't be opened unless 
the interlock is operating properly. A second independent door 
interlock is also provided for maximum protection. And all interlock 
mechanisms are tamperproof. Assembled in accordance with the 

manual, the GD -29 meets all the new federal standards for safety 
and radio interference. No special precautions are required when 
operating. The Heathkit electronic oven is as safe as your conven- 
tional oven! Quality components are used throughout: magnetron 
tube by Litton, the uncontested leader in the field; avalanche di- 
ode circuitry for longer tube life; simplified wiring harness with 
push -on quick- connectors for reliability and ease of assembly. GD- 
29 prototypes endured grueling "life- tests" equivalent to over 60 
years of continuous service...further assurance of uncompromised 
reliability. Another feature is portability: the Heathkit electronic oven 
operates on regular household current. Plug it in anywhere...on a 

countertop, a wheeled cart, in the kitchen, on the patio, at the 
cottage...anyplace a grounded 120V AC power outlet is available. 
Make this a Christmas to remember by putting a Heathkit electronic 
oven under the tree. It's a gift your wife will thrill to... and a present 
the whole familÿ will enjoy... meal after meal after meal. 

Kit GD -29, 80 lbs. $399.95* 

New Heathkit portable 
solid -state color TV 

Big set performance, portable convenience 

MOSFET VHF tuner & 3 -stage IF 

Modular, self- service design 

102 ", 14 V picture tube 

What do you do for an encore after you've created the solid -state 
GR -270 and GR -370 big- screen sets? Simple. Make them porta- 
ble. That's virtually what's been done in the new Heathkit GR -169 
solid -state portable color TV. Heath engineers took the same cool - 
running solid -state circuitry from the large screen chassis and 
packaged it in an easy -to- assemble compact chassis...with the 
same nine plug -in glass epoxy circuit board modules used in the 
big sets. In fact the only difference is the smaller preassembled 
horizontal deflection and high voltage power supply. The same 
MOSFET tuner and high gain 3 -stage IF found in the big sets offer 
superlative color performance. And, as in the larger sets, complete 
owner- service features are provided by inclusion of built -in dot 

December, 1970 

generator and degaussing along with an exclusive volt -ohm check- 
out meter. 48 -hour factory service facilities for modules are also 
provided with the GR -169. Other features include: built -in anten- 
nas and connections for external antennas; instant picture and 
sound; complete secondary controls available behind the hinged 
door on the front panel; high resolution circuitry for sharp, crisp 
pictures; adjustable noise limiting to keep external interference to 
a minimum. If you're looking for big set color fidelity and perform- 
ance with portable convenience... put the new Heathkit GR -169 on 

your Christmas shopping list now! 

Kit GR -169, 48 lbs. $349.95* 
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New Heath -gift ideas... for 

New Heathkit® AJ -29 New Heathkit® AA-29 
AM -FM -FM stereo tuner 100-watt stereo amplifier 

This is the feature -packed tuner section of the famous Heathkit AR -29 
stereo receiver ... now available as a stereo "separate." The pre - 
assembled, factory -aligned FM tuner boasts 1.8 uV sensitivity for 
whopping station pulling power using FETdesign for superior over- 
load characteristics. Three IC's in the IF section offer superior AM 
rejection, hard limiting, temperature stability, and outstanding reli- 
ability. Other features include a computer- designed 9 -pole L -C 
filter for greater than 70 dB selectivity; new "blend" and "mute" 
functions; and a built -in AM rod antenna that swivels for best re- 
ception. 
Kit AJ -29, 19 lbs., less cabinet $169.95* 
Assembled AE -19, oiled pecan cab., 9 lbs $19.95* 

New Heath 

stereo equipment 
credenza 

Power -packed amplifier section of the Heathkit AR -29, the AA -29 
stereo "separate" marks another milestone in superior Heathkit 
amplifier design. Its 70 -watts of continuous power is more than 
enough to drive even the most inefficient speaker systems. A mas- 
sive, fully -regulated and filtered power supply, 4 conservatively 
heat sinked output transistors and the best IM and harmonic dis- 
tortion specifications in the industry add up to sound fidelity you 
never expected to hear outside the theater. Modular plug -in circuit 
boards make assembly easier ... snap out in seconds for future 
servicing. 
Kit AA -29, 27 lbs., less cabinet $149.95* 
Assembled AE -19, oiled pecan cab., 9 lbs $19.95* 

New Heathkit® floor model 
speaker systems 

In the new Heathkit AS -101 and AS -102 speaker systems, Heath engineers 
have combined the best of both worlds of sound and beauty. The AS -101 
Heath /Altec- Lansing 2 -way system features a 15" woofer and rectoral horn 
delivering from 35 to 22,000 Hz with uncompromising accuracy.The AS -102 
Heath /Bozak 3 -way system uses a 12" woofer, 6" mid -range, and two 21/2" 
tweeters in an infinite baffle design to produce clean natural reproduction 
from 40 to 20,000 Hz. Both systems are housed in assembled Mediterranean 
pecan cabinets, 295/8" H x 273/4" W x 197/8" D. 

Kit AS -101, 53 lbs. $259.95* 
Kit AS -102, 39 lbs. $259.95* 

31) 11116 
AS-101 

Romantic Mediterranean styling in wife -pleasing one -piece con- 
sole design ... yet with plenty of room for your favorité separate 
stereo components. Six -and -a -half feet of solid craftsmanship 
executed in North American Hickory veneers and solid oak trim, 
finished in oiled pecan. Completely assembled and finished, ready 
for installation of Heath or other components. Speaker enclosures 
72 

are ducted port reflex design, pre -cut for 12" speakers. An adjust- 
able shelf has room for stereo receiver, cartridge or cassette tape 
player or separate tuner and amplifier. Below the shelf is room for 
your turntable and record storage. Accessory matching drawers on 
ball bearing slides are available for turntable and tape player. 
Model AE -101, 90 lbs $189.95* 

ELECTRONICS WORLD 
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home, shop and ham shack 

New Heathkit® IC 15 MHz 
frequency counter...19995* 

A highly accurate, low cost frequency meter for anyone requiring 
accurate frequency measurements. Compare these features to 

counters selling for over twice this low price: accurate counting, 1 

Hz to over 15 MHz; integrated circuitry; automatic trigger level for 
wide range input without adjustment; five digit readout with Hz /kHz 
ranges and overrange indicators for eight digit capability; high in- 

put impedance; storage circuitry for non -blinking, no- count -up 
readout; computer -type circuitry, no divider chain adjustment; tem- 

perature- compensated crystal time base oscillator; BNC input with 
cable; double- sided, plated -thru circuit board with sockets; three - 

wire, removable line cord; heavy -duty aluminum case handle /tilt 
stand and die cast zinc front panel; no special instruments required 
for accurate calibration. 

Kit IB -101, 7 lbs. $199.95* 

See these and 300 other 
Heath -gift suggestions at one of the 

following Heathkit Electronic Centers: 

Anaheim, Calif. 92805 
330 E. Ball Road 

Boston Area 
Wellesley, Mass. 02181 
165 Worcester St. 

Chicago, Illinois 60645 
3462 -66 W. Devon Ave. 

Chicago Area 
Downers Grove, Ill. 60515 
224 Ogden Avenue 

Cleveland, Ohio 44129 
5444 Pearl Road 

Dallas, Texas 75201 
2715 Ross Avenue 

Denver, Colorado 80212 
5940 W. 38th Ave. 

Detroit, Michigan 48219 
18645 W. 8 Mile Road 

Fair Lawn, N. J. 07410 
35 -07 Broadway (Rt. 4) 

Houston, Texas 77027 
3705 Westheimer 
Los Angeles, Calif. 90007 
2309 S. Flower St. 

Milwaukee, Wisc. 53216 
5215 W. Fond du Lac 

Minneapolis Area 
Hopkins, Minn. 55343 
101 Shady Oak Road 

New York, N.Y. 10036 
35 W. 45th Street 
Philadelphia, Pa. 19149 
6318 Roosevelt Blvd. 

Pittsburgh, Pa. 15235 
3482 William Penn Highway 

St. Louis, Mo. 63123 
9296 Gravois Ave. 

San Diego Area 
LaMesa, Calif. 92041 
8363 Center Drive 

San Francisco Area 
Redwood City, Calif. 94063 
2001 Middlefield Road 

Seattle, Wash. 98121 
2221 Third Avenue 

Washington, D. C. Area 
Rockville, Md. 20852 
5542 Nicholson Lane 

All Heathkit Electronic Centers are units of Schlumberger Products Corporation. 

Heathkit Electronic Center Prices Slightly Higher. 

During 1971, consult Heathkit Catalog Supplements and local 
newspapers for announcements of new Heathkit Electronic Cen- 
ters opening in these places: 

Long Island Area Los Angeles Area 
Westbury, New York Woodland Hills, California 

Miami, Florida Atlanta, Georgia 

San Francisco Area 
El Cerrito, California Prices listed are factory mail order. 
Cincinnati, Ohio Retail prices are slightly higher. 

... or send for your FREE 
factory mail order catalog 

IB -101 SPECIFICATIONS: Frequency Range: 1 Hz to greater than 15 MHz. 

Accuracy: ±1 count ± time base stability. Gate. Times: 1 millisecond or 

1 second with automatic reset. Input Characteristics: Sensitivity: 1 Hz to 1 

MHz, less than 100 mV rms. 1 MHz to 15 MHz, less than 250 mV rms. After 
30 minutes warmup. Trigger Level: Automatic. Impedance: 1 Meg ohm shunted 

by less than 20 pi. Maximum Input: 200 V rms, DC -1 kHz. Derate at 48 V per 

frequency decade. TIME BASE: Frequency: 1 MHz, crystal controlled. Aging 
Rate: Less than 1 PPM /month after 30 days. Temperature: Less than ±2 parts 

in 107 /degree C. 20 to 35 degrees C after 30 minutes warmup. ±.002 ° /° from 

0 to 50 degrees C. GENERAL: Readout: 5 digits plus overrange. Temperature 
Range: Storage; -55 to 80 degrees C. Operating; 0 to 50 degrees C. Power 

Requirements: 105 -125 or 210 -250 VAC, 50/60 Hz, 8 watts. Cabinet Dimensions: 

8' /," W x 3' /e" H x 9" D not including handle. Net Weight: 4/2 lbs. 

New Heathkit® HW 1O1 
SSB transceiver 

The Hams at Heath have done it again ... with an uprated version 
of the Heathkit HW -100, one of the most popular pieces of ham 

gear on the market! The HW -101 features improved receiver cir- 
cuitry resulting in better than 0.35 uV sensitivity for 10 dB S+N /N. 
Image and IF rejection are better than 50 dB. Other improvements 
are a new 36 -to -1 ball- bearing dial drive; new selectable SSB or 

CW filters and attractive new front -panel styling. 

Kit HW -101, 23 lbs. $249.95* 

New Heathkit 
wattmeter /SWR bridge 

Two switch -selected ranges allow measurement 
of RF output from 10 -200 W and 100 -2000 W. 

Built -in calibrator permits 10% accuracy through- 
out the 80 -10 M ham bands. 

Kit HM -102, 3 lbs. $29.95* 

HEATH COMPANY, Dept. 1 5 -1 2 

Benton Harbor, Michigan 49022 a Schlumberger Company 

Enclosed is $ , plus shipping. 

Please send model (s) 
Please send FREE Heathkit Catalog. Please send Credit Application. 

Name 

Address 

City 
*Mail order prices; F.O.B. factory. 

Prices & specifications subject to change without notice. CL -394 

State Zip 
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Now... accurately measure 
speaker line impedance 

Mc Martin 
TX -700 
Speaker Line 
Test Set 
...also checks continuity and 

converts impedance to wattage. 
Portable 

Solid State 

Impedance to wattage chart 

25 or 70.7 volt lines 

0 to 800 ohm test range 

Three step operation 

Continuity circuit 

400 Hz test frequency 

One unit shipped prepaid $76.00, Order Now! No. 763 battery $3.05. Quantity prices available. 

Mc Martin industries, inc. 
Dept. E -12, 605 North 13th, Omaha, Nebr. 68102 

CIRCLE NO.129 ON READER SERVICE CARD 

through 

Earn 
Your 

Degree 
ELECTRONICS 
ENGINEERING 
HOME STUDY 

HIGHLY EFFECTIVE 
HOME STUDY COURSES IN: 

Electronics Engineering Technology 
Electronics Engineering Mathematics 

Earn your Associate in Science Degree in 
Electronics Engineering and upgrade your 
status and pay to the engineering level. 
Complete college level courses in Elec- 
tronics Engineering. Were a forward 
looking school. Outstanding lesson ma- terial- thorough and easy to understand. 
Engineering taught on the basis of appli- 
cation and understanding rather than on 
the basis of memorization. Up to date 
in every respect. Acquire the knowledge 
and ability that means the difference 
between a low paying technician job and 
a high paying engineering position. Low 
tuition cost with low monthly payments. 
Free engineering placement service for 
our graduates. Write for free descriptive 
literature. Ask for bulletin J. no sales- 
man will call on you. 

COOK'S INSTITUTE 
01 electronic. engineering 

Forest Hill Road 
P. 0. Boa 10634 

Jackson, Miss. 39209 
Established 1945 

Formerly Cook's School of Electronics 

PROFESSIONAL 
RECORDING 
ELECTRONICS 

RP -84, professional solid state, mon- 
aural record and playback preamplifier. 
For tape transports with two or three 
heads. Selectable equalization from 
1 -7/8 to 15 IPS. A -B monitor switch. 
Mixing of mike and line inputs. Bias 
synch provision for multi -channel 
application. Phone jack, VU meter, 
record light. Overall frequency re- 
sponse 30-18,000 Hz t 3 dB at 7.5 
IPS, Compact design makes this an 
ideal amplifier for all serious recording 
projects. $144.95. PB -10 - Playback 
preamplifier. $46.20. PA94F -8 watt 
playback amplifer. $91.25. Made in 
U.S. 

PPODUCrs or SOUND fE9E *A_r+ 

TELEX® 
9600 Aldrich Avenue South 

Minneapolis, Minnesota 55420 
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Chip Capacitors 
(Continued from page 42) 

the home of most chip capacitors, op- 
erate in the 6 -, 12 -, or 24 -volt range, 
anyway. 

Ceramic chip capacitors, as simple as 
they are, are susceptible to hazards 
even more difficult to track down than 
accidental reverse voltages. Barium ti- 
tanate additives contribute many of 
the problems of ceramic chips. For one 
thing, the electrical characteristics of 
barium titanate change after being 
subjected to temperatures in excess of 
125 °C. Although ceramic chips are not 
supposed to be polarity sensitive, it is 
possible to accidentally polarize them 
if they happen to hold a small charge 
when bonded into a circuit with a high - 
temperature soldering process. Later 
on, such capacitors appear to have one 
value when charged with one polarity 
and quite a different value when 
charged with the opposite polarity. 

Barium titanate is also a piezoelec- 
tric material that causes the value of a 
chip capacitor to change with mechan- 
ical distortion or pressure. Manufactur- 
ers, then, have to trade off high -K bari- 
um titanate additives for better tern - 
perature and stress specifications. 

In spite of these problems with ce- 
ramic chips, it is possible to construct 
NPO (zero temperature coefficient) ce- 
ramic chip capacitors. Such capacitors 
have K values less than 20, but ceramic 
chips can afford this further loss of vol- 
umetric efficiency because tantalum 
chips cannot have an NPO characteris- 
tic at this stage of development. Until 
recently, NPO capacitors with values 
above 500 pF were unheard of. Aero- 
vox, though, is one company now pro- 
ducing NPO ceramic chip capacitors 
above 1 laF. 

In general, tantalum chip capacitors 
are less expensive than the ceramics. A 
tantalum chip capacitor that costs 75 
cents may have a ceramic counterpart 
that costs over a dollar. The manufac- 
turing process for ceramic chips is 
much simpler than the tantalum proc- 
ess, so the higher cost of ceramics is not 
due to manufacturing techniques. The 
higher cost of ceramic chips can be at- 
tributed to the cost of metal alloys used 
as electrodes between the dielectric 
layers. These alloys have to be of noble 
metals such as palladium and platinum. 
Less expensive metals corrode or break 
down after the high- temperature ce- 
ramic firing process. 

Ceramic chip capacitor manufactur- 
ers are attempting to develop "cold" 
ceramic firing processes that will elimi- 
nate the need for expensive noble met- 
al alloys. Until this process is perfected, 
sheer high volume production is the 
only way to make ceramic chips costs 
more competitive with tantalum. 

ELECTRONICS WORLD 
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A Small CCTV System 
(Continued from page 37) 

will be moved around, as solid conductors will break if the 
cable is bent frequently at the same point. Foil or braided 
shield can be chosen. Theoretically, the foil is slightly better 
in shielding and somewhat easier to handle when wiring. 

To facilitate troubleshooting as well as setting and meas- 
uring signal levels, signal levels and impedances should be 
kept the same throughout the system. Video should be run 
at 1 or 1.4 volts peak -to -peak, depending on the equipment. 
Usually most of the equipment will run at either level. The 
author prefers to run everything at 1 volt. The audio should 
be run at 0 dBm at 600 ohms. The r.f. can be distributed at 
levels of from +10 to +40 dBmV and fed to the receivers 
at from +2 to +4 dBmV. Splitters and attenuators and pas- 
sive equalizers can be purchased to meet almost any re- 
quirement. A good oscilloscope is the best way to measure 
video level. A special scope, called a waveform monitor, is 

available for just this purpose. An a.c. v.t.v.m. or vu meters 
can be used to check the audio levels. A field- strength me- 
ter, made especially for cable TV, should be used to check 
r.f. levels. This allows a channel -by- channel check of both 
audio and video carriers. 

The XLR type of connector is a good choice for balanced 
audio, while phone plugs work well for unbalanced audio. 
For video, although BNC's have their advantages such as 
quick connect and disconnect, they are (in some brands) 
harder to put on the cable, while u.h.f. connectors are a 
good all- around choice. For r.f., u.h.f. connectors can be 
used, as can CATV connectors, of which there are several 
types for different applications. 

As mentioned earlier, supers can be provided through 
the switcher. When doing a super, be sure not to run the 
video level too high or this will cause over -deviation in the 
VTR or clipping in the monitor. A good idea is to monitor 
the production switcher output with a scope. When using 
the split screen, be sure the black level in each half of the 
picture is equal in level. This can be set by eye or by using 
the scope sweeping at a horizontal frequency rate. The ad- 
justment is provided in the special effects unit. 

When recording in a studio, a lavalier microphone or 
fixed boom mike is generally used. Microphones should be 
low impedance (150 -250 ohms). In the field, unless a mixer 
is available, a single omnidirectional mike should be used at 
the center of the area of interest. Although this, does not 
give the best audio, it is the best method to use if an inexpe- 
rienced person is making the tape. 

Audio tape recorders can be added to the audio system in 
the studio for background, opening and closing audio, mu- 
sic, special effects, etc. The best choice would be a 600 -ohm 
output, 600- or 20,000 -ohm balanced bridging inputs, half - 
track mono machine. Separate record and playback heads 
are nice to have. However, by using high- impedance to 
600 -ohm transformers, almost any tape recorder can be 
used, even a cassette machine. 

Repairs 

An area should be set off to work on disabled equipment, 
and contain, at minimum, one v.o.m., an audio oscillator, 
and a scope (TV service type). In addition, a spare head 
assembly and spare belts for the VTR, a set of universal 
replacement transistors and diodes, a resistor assortment, 
electrolytics of suitable sizes, and spare tubes for any tube - 
type equipment should be stocked. 

Recently, pre -wired consoles have become availáble con- 
taining a switcher, audio mixer, special effects, sync genera- 
tor, monitors, and several camera controls. If you are think- 
ing of one of these, be sure it will do everything you want 
your production system to do. Keep in mind future expan- 
sion too; as some of these units are not flexible in that re- 
spect. 
December, 1970 

FREQUENCY SYNTHESIZER 

FOR LESS THAN $2500.00 

* Dial in frequency to five significant figures. 

* 10 KHz to 9,999.9 KHz, in steps of 100 Hz., sine wave. 

* Output voltage 1.0 volt, step attenuator to < 1 millivolt. 

* Harmonic coverage, 10 MHz to 500 MHz. 

* Calibrated vernier frequency control, ± 50 parts in 106, read- 

able to 0.2 in 106. 

* Accuracy > 1 part in 106, stability > 1 part in 10a. 

* Spurious more than 30 DB down. * Price $2,390.00. 

For complete specifications - Mail coupon today F 

Name 

Address 

City State Zip 

LAMPKIN LABORATORIES, INC. 
MFM Div., Bradenton, Fla. 33505 

FREE! 
Golden Jubilee Edition 
LAFAYETTE 1971 Catalog 

468 Pages 
Your 1st Guide To 

Everything In Electronics 

Stereo Hi -Fi ... Receivers ... Tuners ... 
Speakers . Turntables .& Accessories 

Automatic Reversing Stereo Tape Re- 

corders & Decks Color TV's FM Radios 
Tubes & Parts Intercoms & PA Sys- 

tems Closed Circuit TV Equipment 
Cameras Auto Tape Players Musical 

Serving The Public Instruments 

Since 1921 LAFAYETTE Radio ELECTRONICS 
Dept. 01110 P.O. Box 10 
Syosset, L.I., N.Y. 11791 

Send For FREE 1971 Catalog Today! 

Send me the FREE 1971 Catalog 710 01 120 

Name 

Address 

City State Zip 
L J 
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NEW PRODUCTS 
& LITERATURE 

For additional information on items 
identified by a code number, simply 
fill in coupon on Reader Service 
Card. In those cases where code 
numbers are not given, may we sug- 
gest you write direct to the manu- 
facturer on business letterhead. 

COMPONENTS TOOLS TEST EQUIPMENT HI -FI AUDIO CB COMMUNICATIONS 

COMPATIBLE 4 -CH STEREO 
A new system enabling broadcasting and re- 

cording of four -channel stereo sound using two - 
channel equipment has recently been demon- 
strated. 

The new system requires only a simple "enco- 

der" at the broadcast or recording source and an 
inexpensive "decoder" in the home. The encod- 
ed signal is completely compatible with existing 
equipment and techniques and will be received 
and reproduced as regular two -channel sound in 
existing standard home stereo systems where a 
decoder is not used. Prototypes of the home de- 
coder have been demonstrated. It consists of a 
small unit that plugs into an existing stereo sys- 
tem. In order to receive four -channel stereo 
sound, four amplifier channels and four speak- 
ers are required, but with this new system, no 
changes need be made in stereo tuners, record 
players, or tape machines. 

Use of the Model EVX -4 home decoder will 
also expand any existing two- channel source 
material (FM broadcast, records, or tape) to 
four independent channels of sound. Records 
and tapes now owned do not become obsolete 
and two -channel stereo -FM broadcasts, even if 
not encoded, are enhanced, according to the 
company. 

Additional details on this new system will be 
supplied on request. Electro -Voice 

Circle No. 6 on Reader Service Card 

IC TESTER 
A new self -powered IC tester which features a 

clip probe and a flexible cable for in- system test- 
ing of both 14- and 16 -pin dual -inline TTL or 
DTL integrated circuits is now on the market. 

The unit's exclusive flexible -cable design per- 
mits in- system testing of IC's in normally inac- 
cessible or difficult -to -reach locations. Standard 
cable length is 24 inches but longer cables can be 
supplied if required. 

The tester displays the logic states of all pins 
simultaneously. Thus, when clock rates are 
slowed, sequential operating relationships 
among pins can be seen at a glance and trouble- 
shooting thus facilitated. 

Suitable for design or service testing of gates, 
clocks, flip -flops, counters, and adders, the new 
tester is easy to use. Tester lamps are "on" for 
IC logic highs and "off" for lows. This positive 
100% correlation between tester display lamps 
and IC inputs eliminates complicated time -con- 
suming interpretation of measurements. 

Full details and price are available on request. 
Emcee Electronics 
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MIKE -MIXING STEREO RECEIVER 
Mike mixing in any mode is provided on the 

new Model KR -6160 stereo receiver. The unit 
comes complete with its own dynamic micro- 
phone and sound -level control so that "live" 
performances can be mixed with phono, tape, or 
broadcast reception to achieve "add on" parts. 

The tuner section features a three -FET, 4- 
gang tuning capacitor front -end, two IC and 
mechanical filter if. stages, a new FM /AM sig- 
nal- strength meter, and FM zero- center tuning 
meter for fast, accurate tuning. 

The silicon -transistor amplifier has 260 watts 
power output at 4 ohms ( ±1 dB) and has out- 
put terminals for three sets of stereo speakers 
(plus center channel) and a speaker- selector 
switch to control each set separately, or speakers 
A and B or A and C together. Inputs for two 
phonographs and two pairs of auxiliary lines, 
plus terminals for a tape deck provide for an 
adequate growth factor. Kenwood 

Circle No. 8 on Reader Service Card 

VARIABLE ATTENUATORS 
Two variable -attenuator models which have 

specifications tested to 300 MHz and are usable 
to 500 MHz are now available as the AT -42 and 

*6 b .ài 4s- 
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--4 
AT -82. All sections are shielded to prevent leak- 
age. Both units may be specified in either 50- or 
75 -ohm impedances. 

The Model AT -42 provides an attenuation 
range of 0 to 42 dB in 1 -dB steps while the AT- 
82 covers 0 to 82 dB in 1 -dB steps. 

Accuracy is 0.2 dB from d.c. to 150 MHz and 
0.4 dB from 150 to 300 MHz. The v.s.w.r. is less 
than 1.2:1 from d.c. to 100 MHz and 1.3:1 from 
100 to 300 MHz. 

Power rating is '/2 watt. Standard connectors 
are BNC jack but TNC, N, or Sealectro are 
available on special order. Hope Electronics 

Circle No. 9 on Reader Service Card 

SOCKET WRENCH SET 
A 14- piece, '/4" square drive socket wrench 

set has been introduced as the No. 1001. This 
versatile set contains components that can be 
combined in seven different ways to drive both 
hex and square fasteners. Reach of the assem- 
bled components varies from 1'/2" to 9'4", de- 
pending on the combination selected. 

Included in the set is a precision -made, revers- 
ible ratcheting handle with a short swing for 
close -quarter work. The ratchet mechanism is 
fully enclosed to keep out dirt and grit. 

A unique 5%" spinner /extension has a drive 
socket insert in the end of the plastic handle 
which permits its use not only as a regular nut - 
driver, but also as a ratchet extension. Nine 
sockets have hex sizes from 3/18" through '/2 ". 
Two dual -purpose sockets, with openings of /," 

and 5 /16 ", fit both square and hex nuts, bolts, 
drain, and pipe plugs. 

The set is housed in a snap -lock case molded 
of high- impact plastic. Xcelite 
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TOOLS FOR IC WORK 
A tool kit that has been assembled especially 

for use with transistorized and integrated cir- 
cuits features 19 handy tools -each selected for 
its applicability in servicing work. 

Technicians and lab workers will find every- 

thing needed for handling a variety of jobs. In- 
cluded in the zipper -cased kit are ten screwdriv- 
ers of various kinds and sizes, tweezers, nippers, 
scissors, magnifying mirror, pliers, a 35 -watt 
miniature soldering iron, and a 1 to 80 power 
microscope. 

Each tool has its own slot in a bed of plastic 
foam for easy accessibility. The case measures 
133/8" X 51/2" X l' /2" and weighs about 21 
pounds. C.H. Mitchell 
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240 -WATT RECEIVER KIT 
A stereo receiver which delivers over 120 

watts of r.m.s. power is now offered as the 
Knight -Kit Model KG -996. 

All silicon transistor circuitry is used for 
highly stable, distortion -free reception while an 
FET front -end provides 2 -.tV sensitivity on 
FM. IC's are used in the if stages, thus elimi- 
nating hundreds of soldered connections. 

The rated response of the receiver is 20- 
30,000 Hz ±1 dB, with less than 1% harmonic 
distortion. Stereo separation is over 30 dB and 
signal -to -noise ratio is 50 dB. Allied Radio 
Shack 
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SOLID -STATE FLASHER 
The Model FS 130 solid -state flasher is de- 

signed to operate incandescent, inductive, or re- 
sistive loads of 100 watts or less with a surge 
rating of 10 amperes maximum. 

With a flash rate of 60 per minute at a duty 
cycle of 50 %, this unit provides standard octal 
plug -in termination, encapsulated circuitry, se- 
ries connection for design flexibility, and eco- 
nomical pricing, according to the manufacturer. 

A data sheet with full electrical and mechani- 
cal specifications is available on request. SSAC 
Precision Products 
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SQUARE -CAP FUSEHOLDERS 
Littelfuse, Inc. is currently introducing a new 

series of low -profile square -cap fuseholders that 
snap into a chassis without mounting hardware 
and are styled to complement modern instru- 
ment panels. 

The holders, on which a patent is pending, 
project only 3/16" above the panel and snap into 
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a 5 /e" square mounting hole in chassis thickness- 
es from ' /32" to 1/2". 

Two basic series are available. The Series 
348000 accommodates standard 3AG fuses as 
well as the popular indicating -pin -type 3AG 
fuse. The Series 378000 holder is made to ac- 
commodate the 8AG fuse. Both types are availa- 
ble with 3/,6" or ' /," wide quick -connect or sol- 
der -type termimals. 

For additional details, write the Sales Dept. of 
the firm at 800 East Northwest Highway, Des 
Plaines, Ill. 60016. 

CRYSTAL FILTERS 
TMC Systems (Arizona), Inc., 930 W. 23rd 

Street, Tempe, Arizona 85281 is now offering 
8 -pole, 4 -zero design crystal filters at 21.4 MHz 
that require less total volume than comparable 
monolithic crystal filters. Package size is 1.2 x 
0.6 x 0.4" high. 

Standard filters are available with 6 -dB band- 
widths of 20, 40, or 60 kHz. These filters pro- 
vide 2:1 selectivity from 60 to 6 dB with ulti- 
mate rejections of 85 dB minimum. Prototypes 
are available from stock while custom designs of 
2 -, 4 -, 6 -, or 8 -pole configurations are available 
using similar advance packaging techniques. 

Write on your business letterhead for a copy 
of Data Sheet SXF 214 containing additional 
details. 

ALL -CHANNEL PREAMPLIFIER 
An outdoor, all- channel (54 -890 MHz) pre- 

amplifier, designed to improve color and black - 
and -white pictures in deeper fringe areas is 
now available as the "Powermate Plus" Model 
4287 -S. 

The preamp is a 75 -ohm output device con- 
nected to shielded cable that eliminates power - 
line and ignition interference. It features high 
gain and low noise to improve picture quality 
from 300 -ohm antennas in locations of normally 
poor TV reception. The unit is mast -mounting 
with an indoor -mounting power supply, both 
housed in functionally styled Cycolac covers. 

The manufacturer will supply complete speci- 
fications and additional details on request. 
Jerrold 
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POWER- SUPPLY KITS 
An expanded line of "Power Kits" which per- 

mits engineers working on a breadboard, pre- 
production, or production model to assemble 
their own a.c. -d.c. power supply, is now availa- 
ble in four circuit series. 

The power- supply component parts are sup- 
plied in various forms, depending on the circuit 
selected and the d.c. voltage and current re- 
quired. Over 200 pre- designed circuits of the 
most commonly required combinations of volt- 
age /current and regulation are available. 

In each group of circuits a wide selection of 
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voltage and current ratings, both single- and 
dual- output are offered. Voltage ranges are from 
5 to 48 V d.c., current ranges from 0.25 to 50 A, 
and regulation from 20% to 0.01 %. Lambda 
Electronics 
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TRIMMING POTS 
The Electronics Group of TRW Inc. has an- 

nounced a new ' /q" round "Pillpot" trimming 
potentiometer series. The 170 Series features an 
exclusive infinite- resolution metal glaze (Cer- 
met) element produced with several different 
screw adjustments and pin configurations. 

Designed for PC board applications, the new 
series is available in a resistance range of 10 
ohms to 1 megohm and has a temperature coef- 
ficient of + 100 ppm / °C max. ( ±50 ppm / °C 
available) over a temperature, range of 55 to 
+150 degrees C. Standard resistance tolerance 
is ±20 %, with ±10% available, and a power 
rating of 1/2 watt at 85 C. 

Additional technical details are available by 
writing Milton Book, IRC St. Petersburg Divi- 
sion of TRW Inc., 2801 -72nd Street, North, St. 
Petersburg, Florida 33733. 

POWER TRANSISTORS 
The Semiconductor Division, Solitron De- 

vices, Inc., 1177 Blue Heron Blvd., Riviera 
Beach, Florida 33404 has recently introduced a 

line of ultra -reliable mobile communications 
transistors. These devices are capable of deliver- 
ing up to 28 watts of output power at 175 MHz. 
Each unit is individually tested to insure infinite 
v.s.w.r. capability. 

According to the company, the low -input 
"Q" makes them ideal for broadband applica- 
tions in the 100 to 200 MHz frequency range. 
They are designed especially for marine and mo- 
bile radio and portable v.h.f. radio functions. 

For complete information of available units 
and circuit application assistance, write the 
company on your business letterhead. 

INDUSTRIAL PANEL METER 
A jumbo -size 8" industrial -type panel meter, 

Model 820, is being introduced by Triplett 
Corp., Bluffton, Ohio 45817. The first of its size 
with a non -static glass front, long scale, dust - 
proof gasket, and new shallow barrel for appli- 
cations where back -of -the -panel space is limited, 
the new model is expected to find use in indus- 
trial processing equipment, switchboard instru- 
mentation, computer networks, ground support, 
electronic equipment, education teaching labs, 
etc. 

The Model 820 has a black matte finished 
front and special panel inserts are available for 
the meter front. The panels can be painted or 
printed with customer trademarks. The panel 
meter weighs 25 ounces and its mounting studs 
are located on 6"x 4'/2" centers. 

The Marketing Department of the company 
will supply any additional information required, 
upon letterhead request. 

DIGITAL MULTIMETER 
Electro- Numerics Corporation, 2961 Corvin 

Drive, Santa Clara, California 95051 is market- 
ing the Model 1400 digital multimeter which it 
claims is the first such unit featuring a full 
±39999 count display -5 digits -with 
±0.005% reading ±1 digit accuracy and 100 
microvolt resolution. 

The meter has four d.c. voltage ranges (1 to 
1000 volts d.c.), six resistance ranges (1000 

ohms to 10 megohms), and push- button range/ 
function selection. All ranges (except 1000 V) 
have 400% over -range capability. Polarity indi- 
cation is automatic. 

The instrument measures 33/48" high x 9" 
wide x 91/2" deep. To obtain additional informa- 
tion on the Model 1400, address your letterhead 
request to the attention of Russ Walton at the 
company. 

REEL /CARTRIDGE RECORDER 
A reel -to -reel and 8 -track cartridge record 

and playback unit which features its own ampli- 
fier and stereo speakers has been introduced as 
the Mark 8. It functions independently or may 
be used as a tape deck in conjunction with other 
stereo components. 

The instrument provides for direct recording 
onto either a 7" reel or 8 -track cartridge from a 
microphone or any external music source (AM- 
FM receiver, record changer, or tape deck). It 
also plays back either original or pre -recorded 
tapes or cartridges. 

A unique feature is the ease with which 8- 
track cartridges can be duplicated from original 
or pre -recorded 7" recordings. No external con- 
nections are required. Recording the material 
onto the 7" tape assures a quality recording plus 
the application of splicing or editing, sound -with 
sound, or other special effects. 

Additional details on the Mark 8 will be for- 
warded on request. Concord Electronics 
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STEREO RECEIVER /AMP 
A new stereo receiver /amplifier which fea- 

tures an automatic tuning system equipped with 
a remote -control unit has been introduced as the 
Model SX -2500. 

Power output is 340 watts. The automatic - 
tuning system is controlled by a special servo - 
control circuit which permits pinpoint tuning of 
stations for optimum tonal quality. The remote - 
control unit enables selection of stations and 
even adjustment of volume from a distance of 23 
feet. 

The tuner section uses five IC's and two crys- 
tal filters for maximum sensitivity and stability. 
Pioneer 
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RHYTHM ACCESSORY 
The Knight -Kit Model KG -393 rhythm con- 

sole is designed to provide either percussive ac- 
companiment for backing a soloist or adding ten 
rhythms to the band's sound. 

The console electronically creates the sounds 
of bass drum, snare drum, claves, cowbell, ma- 
racas, and high- and low -bongos which are fed 
through the microphone or instrument amplifi- 
er. 

At the touch of a button, the unit produces 
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perfectly timed rhythms for swing, twist, slow 
rock, rhumba, mambo, beguine, cha -cha, bossa 
nova, tango, or waltz. The volume and tempo of 
the beats are controllable and the sound of cym- 
bals can be added in varying amounts to all 
rhythms except the rhumba, mambo, and cha- 
cha. 

The solid -state kit is of modular design, mak- 
ing assembly easy and quick. The console comes 
with a 10 -foot output cable for connection to 
any amplifier. The unit is a.c.- operated. It mea- 
sures 3'/2" X 121/2" X 11'/2 ". Allied Radio 
Shack 
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AM /STEREO -FM RECEIVER 
A moderately priced, 82 -watt AM /stereo -FM 

receiver has just been added to the firm's line as 
the Model 631. 

The receiver incorporates the company's sil- 
ver- plated FET front -end circuitry, FET's in the 

tone control to provide a wider range of bass 
and treble tuning than heretofore available, and 
IC's in both the i.f. strip and in the preamplifier 
section. 

FM sensitivity is 2.2 µV with 80 -dB cross - 
modulation rejection. The stereo multiplex sec- 
tion features time -switching multiplex, separa- 
tion is 35 dB, and capture ratio 2.5 dB. The 
amplifier output is direct -coupled, using silicon 
transistors for optimum reliability. H.H. Scott 
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STEREO AMP /PREAMP 
A solid -state stereo amplifier /preamp which 

puts out 160 watts has just been introduced as 
the Model 1200. It can also serve as a complete 
stereo control center. 

Besides its application in the home, the new 
unit can be used as a p.a. system for businesses. 
Plug -in receptacles provide inputs for tuners, 
two turntables, tape recorders, or other external 
sources. 
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Special features include a blackout glass panel 
which lights up to spell out the function select- 
ed, built -in microphone jacks permitting use of 
the unit as a p.a. system or amplifier for live 
music performances, separate bass and treble 
controls for each channel, large vu meters for 
visual as well as aural balancing of stereo chan- 
nels, and a tape- monitor switch for comparing 
tape- sources. 

A four -page data sheet giving complete speci- 
fications on the Model 1200 will be forwarded 
on request. Nikko 
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STEREOPHONIC RECEIVER 
The Model 19 stereo -FM receiver has just 

been introduced as the top of the Marantz line 
of audio components. 

The receiver contains the Model 20 tuner 
which features a sophisticated multiplex circuit. 
Stereo separation is in excess of 45 dB at 1000 
Hz and in excess of 30 dB at 15 kHz. Automatic 
stereo switching is accomplished by electronical- 
ly triggered photoelectric circuits. 

The new receiver can be readily adapted to 
four -channel, quad -radial sound. A jack provid- 
ing a direct output from the detector circuit 
makes it ready to accept an adapter for any 
future developments in four -channel FM broad- 
casting. 

Among the special operating features are two 
stereo dubbing jacks for a second recorder's in- 
put and output, a tape monitor switch, separate 
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bass and treble controls for each channel, high/ 
low filters, a front -panel antenna attenuator, and 
a front -panel headphone jack. Superscope 
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MANUFACTURERS' LITERATURE 
CAPACITOR CATALOGUE 

Wesco Electrical Co., Inc., 27 Olive Street, 
Greenfield, Mass. 01301 has just issued a com- 
prehensive catalogue covering its line of film - 
coil and metalized capacitors. Seven product 
lines are described in detail and feature preci- 
sion -type capacitors intended for a wide variety 
of applications. 

Of special interest is data sheet #401 which 
outlines metalized polycarbonate miniature ca- 
pacitors. 

This catalogue, intended for design and com- 
ponent standards engineers, is available on let- 
terhead request. 

STANDARDS INDEX 
The EIA's Engineering Department has re- 

vised and updated its "Index of EIA and JE- 
DEC Standards and Engineering Publications" 
which lists 376 such publications. 

The Index includes prices for such standards 
and explains how specific items can be ordered. 
For a copy of the Index, write on your business 
letterhead to Irma Edwards, Publication Super- 
visor, EIA Engineering Department, 2001 Eye 
Street, N.W., Washington, D.C. 20006. 

DELAY LINES & FILTERS 
Custom -built, standard fixed, variable, and 

lab -type delay lines are covered in a new 12 -page 
catalogue (# 14) just issued by Allen Avionics, 
Inc., 224 E. 2nd St., Mineola, N.Y. 11501. 

Detailed is the recently expanded "Spiradel" 
line, including the "Mini -Spiradel," a small de- 
lay line having a time delay to rise time ratio 
greater than 5:1. Descriptions and specifications 
for various types of custom -built and stocked 
LC filters are also included. 

INDUSTRIAL CR TUBES 
The Electronic Tube Division of Westing- 

house Electric Corp., P.O. Box 284, Elmira, 
N.Y. 14902 has just issued a new, illustrated 
catalogue which provides important data on 
over 100 cathode -ray tubes for industrial and 
military applications. 

The 20 -page catalogue is both a guide to spe- 
cific CRT's and a demonstration of capability 
for the design and manufacture of such tubes for 
special applications. 

Included is a master index to industrial and 
military CRT's and pertinent data on electro- 
static focus and deflection CRT's, on round and 
rectangular magnetic deflection types, and on 
ruggedized tube- yoke -shield packages. Data on 
fiber -optic faceplate and high- brightness phos- 
phor tubes is also included. 

When making your letterhead request for this 
publication, please specify Catalogue B- 9474B. 

SOUND EQUIPMENT 
Audio Distributors, Inc., 2342 South Division 

Ave., Grand Rapids, Mich. 49507 has issued a 
comprehensive new catalogue of sound equip- 
ment and accessories for broadcast and TV stu- 
dios, theaters, schools, auditoriums, and other 
such applications. 

The 128 -page publication lists the complete 
product lines of 58 leading manufacturers of 
quality sound reproducing, recording, and 
broadcast equipment. Off- the -shelf delivery is 
available on any item listed in the catalogue. 

CERAMIC CHIP CAPACITORS 
A new product catalogue describing "Kemet" 

solder -guard ceramic chip capacitors is now 
available from the Components Department of 
Union Carbide Corp., P.O. Box 5928, Green- 
ville, S.C. 29606. 

The catalogue announces a new generation of 
ceramic chip capacitors, designed for hybrid -cir- 
cuit use, which contains a unique copper barrier 
layer in the end termination that prevents silver 
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scavenging or leaching during solder reflow as- 
sembly operations. The chips protected with the 
conductive barrier will withstand 260 °C expo- 
sure for 20 minutes with little or no degradation 
of electrical continuity and performance. 

SPECTROPHOTOMETER 
A 12 -page catalogue that provides full details 

on the AC2 -20 spectrophotometer which oper- 
ates efficiently as an atomic absorption, flame 
emission, and ultraviolet -visible spectrophotom- 
eter without instrument modifications is now 
available from the Analytical Systems Division, 
Bausch & Lomb, 820 Linden Ave., Rochester, 
N.Y. 14625. 

The catalogue, illustrated with explanatory 
photographs, charts, and drawings, covers the 
three operating modes of the instrument in full 
detail. Other sections of the publication describe 
the unit's precision components, unique design 
and operating features, accessories, applications, 
and specifications. 

Ask for Catalogue 33 -2225 when making your 
letterhead request. 

MONOLITHIC CHIP CAPACITORS 
Monolithic Dielectrics, Inc. is now offering 

copies of a 6 -page technical bulletin describing 
its line of Type NPO and K 1200 monolithic 
ceramic chip capacitors and discoidal feed - 
throughs for use in the hybrid, high- voltage, and 
RFI /EMI filter industries. 

The publication provides complete specifica- 
tions and includes a handy reference chart 
showing actual physical sizes as well as dimen- 
sions and maximum capacitance values availa- 
ble. 

When writing for Bulletin No. 123, address 
your request to the attention of Jim Waldal at 
the company, P.O. Box 647, Burbank, Califor- 
nia 91503. 

POWER- SUPPLY CATALOGUE 
Christie Electric Corp., 3410 W. 67th St., Los 

Angeles, Calif. 90060 has issued a newly revised 
version of its catalogue AC -70 which covers a 
complete line of high- current, d.c. power sup- 
plies. 

The catalogue provides electrical and me- 
chanical specifications on over 300 basic and 
modified power supplies. Regulation options in- 
clude magamp, SCR, series transistor, load -reg- 
ulated only, and unregulated. An integral index 
helps in locating the correct supply for a specific 
job. 

PUSH -BUTTON SWITCHES 
A new "Decorator Line" of push- button 

switches for a wide variety of electronic equip- 
ment applications is described in a six -page bro- 
chure which is available from Grayhill, Inc., 561 
Hillgrove Ave., LaGrange, Ill. 60525. 

The new line of switches combines panel style 
with the contact systems of the firm's Series 30 
or Series 46 push- button switches. The line in- 
cludes 32 different switch combinations (with- 
out consideration of button color). 

Requests for a copy of Bulletin No. 179 
should be addressed to the attention of Ed Lan - 
gille at the company. 

INSULATION PRODUCTS 
A new four -page catalogue which lists a com- 

plete, up -to -date line of electrical and electronic 
insulation products is now available from Elec- 
trical Insulation Sales Co., 1435 51st St., North 
Bergen, N.J. 07047. 

The company also offers a technical- assist- 
ance service, staffed by sales- oriented engineers, 
to help meet electronic research and new prod- 
uct development requirements and applications. 

TRIMMER POTS 
Weston Components Division, Archbald, Pa. 

18403 has issued a compact, but comprehensive 
6 -page catalogue which illustrates and lists in a 
single table the latest additions to the company's 
line of off- the -shelf trimming pots. 

The quick -ordering table lists the sizes, model 
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numbers, mechanical and performance charac- 
teristics, as well as prices of 73 general -purpose 
Cermet, general -purpose wirewound, and mili- 
tary -grade pots in square, rectangular, and 
round styles. 

POWER- SUPPLY DATA 
Publication of a new 2 -page bulletin describ- 

ing a line of solid -state variable- frequency power 
supplies has been announced by MEM Controls, 
Inc., 1450 E. 289th St., Wickliffe, Ohio 44092. 

The bulletin provides a full list of features and 
product applications for a variety of multi -drive 
situations. It also lists the many optional ar- 
rangements offered as standard plus special op- 
tions. Complete dimensional data and specs for 
power -supply units of up to 25.5 kVA are also 
included. 

Address your letterhead request to the atten- 
tion of Thomas R. Wiseman, Marketing Manag- 
er, at the above address. 

TV PARTS GUIDE 
The new 108 -page Stancor color and mono- 

chrome television parts replacement guide is 
now available in pocket -sized form for the con- 
venience of TV technicians. 

This new part -to -part cross -reference guide 
complements rather than replaces the full -sized 
Stancor TV replacement guide and is designed 
to be carried conveniently in a tool kit or pock- 
et. Essex International 
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TOOL -SET DATA 
Bulletin N770 illustrates and describes three 

new socket wrench and ratchet screwdriver sets 
recently added to the firm's line of professional 
hand tools. 

The bulletin provides specifications on the 
various items in each set and gives details on a 
"personalized" case that is available to house 
each set. Xcelite 
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MONITOR RADIOS 
A four -page, two -color catalogue which pic- 

tures and describes the complete line of CRX 
"Portamon" special frequency- monitor radios, 
lightweight pocket -portable, and table models 
that permit the monitoring of police communi- 
cations, fire departments, commercial aircraft, 
CD, business and industrial radio, U.S. weather 
reports, CB, and 10 -meter ham radio service is 
now available for distribution. Hallicrafters 
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CLEANER BROCHURE 
A single -page data sheet, Bulletin ZB -1, is 

now available describing the properties of "Zip 
Bright" industrial jelly for cleaning aluminum, 
copper, brass, chrome, stainless steel, and nick- 
el. 

The product exceeds Army, Navy, and Air 

Force specification MIL- C -5410B and can be 
used for various jobs around the service shop. 
The product is marketed in '/2 pint and quart 
containers. Devcon 

Circle No. 26 on Reader Service Card 

ELECTRONIC COMPONENTS 
A new 76 -page catalogue containing compre- 

hensive listings of components for industrial, 
military, and commercial electronics is now 
ready for distribution. 

Catalogue C -560 covers a full line of 148 
types (22,764 items) of capacitors, transistors, 
resistors, filters, and pulse transformers which 
are available as standard stock items. Con- 
densed technical data, ratings, and sizes are in- 
cluded. Sprague Products 

Circle No. 27 on Reader Service Card 

S. W. RECEIVER DATA 
A two -page bulletin that features the new SX- 

133 advanced communications -type receiver, 
which covers the AM broadcast band and 81 
short-wave services from 1.7 MHz up to 31.5 
MHz in four tuning ranges, is now available for 
distribution. 

The publication points out the special features 
of the new receiver such as the electrical band - 
spread, crystal phasing, antenna trimmer, con- 
trols, bandspread calibrations, external connec- 
tions, and the various accessories available for 
use with the SX -133. Hallicrafters 

Circle No. 28 on Reader Service Card 

COMPONENT SELECTOR 
A quick -delivery identification system, featur- 

ing a 3 -level popularity grading guide to auto- 
matically forecast availability and required lead 
time for major component items, is a special fea- 
ture of the new 36 -page component- selector cat - 
alogue just released. 

The components described in Catalogue 300B 
include resistors, rheostats /pots, trimmers, pots, 
tap switches, variable transformers, relays, so- 
lid -state power controls, r.f. chokes, and various 
design aids. Ohmite 

Circle No. 29 on Reader Service Card 

PHOTO CREDITS 
Page Credit 
38, 39 Rohr Corporation 
40 U S Capacitor Corp. 
42 Union Carbide 
44, 45 Benjamin Electronic 

Sound Corp. 
60 (top) Sencore 
60 (bottom) Eico Electronic 

Instrument Co. 
61 Audio Equipment Co. 

Answers to C.E.T. Test, Section # 10 
Published in Last Month's Issue 

Silicon transistors have bias 
of germanium transistors. 
Higher scales on most v.o.m.' 
current to safe levels. 

voltages of .5V to .8V or about twice that 

4. (a) 
5. (b) One characteristic of a FET 

that of ordinary transistors. 
6. (c) 
7. (c) 
8. (c) 
9. (c) 

10. (d) 

Six readings are necessary to 
The highest forward reading 
lector 

s include decade resistors which limit the 

is its high input impedance, opposite to 

properly check a transistor. 
will normally be between emitter and col- 
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1970 INDEX 
Volumes 

83 -84 

As a service to our readers we are 
presenting this complete listing of 
all feature articles which appeared 
in ELECTRONICS WORLD 
during 1970. We suggest you keep 
this for reference 

COMMUNICATIONS 
Air Controller's Radar Sees Through 

Weather (McFann) Apr. 

Air Traffic Control Transponder Identifies 

Radar Targets (Holford) Feb. 

Digital Voice Communications (Silver) Oct. 

Future of Amateur Radio (Frye) Aug. 

Inertial Navigation for 747 Superjet 

(Hughes) Sept. 

Laser -Beam Communicator (Levine) Nov. 

New Facilities for WWVH to be Activated in 1971 Nov. 

Radar in Air -Traffic Control (McFann) July 

Single -Signal S.W. Receiver (Lisle) Apr. 

Survival Radio for Apollo (Blair) Nov. 

Transmission Delays & Echoes in 

Satellite Communications (Gould) Aug. 

Tube Behind the Army's SCR -268 Radar 

(Zahl) June 

V.H.F. Monitor Receivers (Frye) Oct. 

Waveguides to Carry Phone Calls (Snitzer) May 

COMPONENTS 
Air -Dielectric Trimmers (Bowen) Apr. 

Air Tubular Trimmer Capacitors (Howering) Apr. 

Amplified Zener (Ulrick) Sept. 

Billion -Bit Ferroelectric Memory Oct. 

Bipolar Semiconductor Memories (Rienzo & 

Tarbox) Oct. 

Ceramic Disc Trimmer Capacitors (Moulthrop) Apr. 

Ceramic Tubular Trimmer Capacitors 

(Tuscany) Apr. 

Chip Capacitors for IC's (Heiserman) Dec. 

Computer Storage & Memory Devices (Thorn) Oct. 

Designing LC Tuned Circuits (Seidman) Apr. 

Ferrite -Core Memories (Hill) Oct. 

Glass Piston Trimmer Capacitors (Miller) Apr. 

Integrated Circuit Memories -Growth & Future 

(Part 1) (Mrazek) Mar. 

Integrated Circuit Memories -Growth & 

Future (Part 2) (Mrazek) Apr. 

Magnetic -Bubble Memories Oct. 

Magnetic Tape, Drum, Disc Memories 

(Meyer) Oct. 

Mica Compression Trimmers Apr. 

MOSFET Semiconductor IC Memories (Noyce) Oct. 

Optical Memories -Now and in the Future 

(Chen & Tufte) Oct. 

Plated -Wire Magnetic Film Memories (Fedde) Oct. 

Polystyrene Trimmer Capacitors Apr. 

Putting Reed Switches to Work (Blacklock) Aug. 

Teflon Trimmer Capacitors (Fischer) Apr. 

Understanding Random -Access Memories 

(McAlister) Nov. 

Vacuum Variable Capacitors (Suntag) Apr. 

HIGH FIDELITY & AUDIO 
Adding Extra Channel for Improved 

Hi -Fi Ambience (Hafler) Oct. 

Cross -Modulation and IM in Receiver R.F. 

Amplifiers (Knepler) Mar. 

Direct vs Reverberant Sound for Stereo 

Speakers (Augspurger) Sept. 

Equalizing the Sound System to 

Match the Room (Davis & Palmquist) Jan. 

EW Lab Tests New Automatic Turntables 

(Hirsch) June 

EW Lab Tests New Stereo Receivers 

(Hirsch) Dec. 

FET's as Audio Switches (Neal) Aug. 

4- Channel Amplifier for Multi- Speaker 

Systems (Garner) Nov. 

Four -Channel Stereo -Problems & Solutions 

(von Recklinghausen) Mar. 

Four -Channel Stereo -the New Surround 

Sound (Berkovitz) Feb. 

December, 1970 
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23 

27 
46 
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39 

High -Power Color Organ (Hertzler) Sept. 

High -Quality AM Section in New Hi -Fi 

Receiver (Peter) June 

Is Omnidirectionality Desirable in a 

Loudspeaker? (Davis) Aug. 

Magnetic Recording Industry Worldwide Sales Jan. 

More on 4- Channel Sound (Editorial) Dec. 

More on the Scheiber System (Snitzer) Dec. 

Novel Ultra- Low- Frequency Woofer Enclosure 

(Dones) May 

Phasing P.A. Speakers (Stratman) Dec. 

Scheiber 4- Channel Stereo System (Snitzer) Sept. 

Slot- Loading Cassette Transport (Zuckerman) Dec. 

Solid -State FM Limiter /Detector (Jerrold) July 

Testing Hi -Fi Equipment (Part 1 Test 

Equipment Required) (Hirsch) Dec. 

What Should You Pay for a Hi -Fi 

Speaker System ?(Hirsch) Sept. 

What Should You Pay for a Phono Cartridge? 

(Hirsch) Nov. 

EW LAB TESTED 
Advent Loudspeaker System June 

Altec 892A Madera Speaker July 

Concord Mark Ill Recorder June 

Dual 1219 Automatic Turntable Feb. 

Dynaco SCA -80 Amplifier Dec. 

Electro -Voice "Landmark ,100" Stereo Compact Oct. 

Empire 7000 Speaker System Mar. 

Ferrograph 724A/P Tape Recorder Mar. 

Heath AR -29 AM /Stereo -FM Receiver Oct. 

Jensen Stereo 1 Speaker System May 

Kenwood KT -7000 AM /Stereo -FM Tuner Jan. 

KLH Model 33 Speaker System Aug. 

Marantz Model 16 Power Amplifier Feb. 

McIntosh MC -3500 Power Amplifier Apr. 

Scott Model 382 -C AM /Stereo-FM Receiver July 

Scott S -15 Speaker System Jan. 

Sherwood SEL -200 Stereo -FM Receiver Aug. 

Shure V -15 Type II (Improved) Cartridge May 

Tandberg Model 11 Tape Recorder Apr. 

Wollensak 6250 Tape Recorder Dec. 

INDUSTRIAL & GENERAL 
Add -Subtract MOS IC Decimal Counter (Lancaster) June 

Automatic Vehicle Monitoring (Buchsbaum) June 

Can You Learn Electronics by Home Study? 

(Frenzel, Jr.) Sept. 

Cesium -Beam Atomic Clock (Philibert) June 

Cleaning the Air We Breathe (Frye) Sept. 

Code -Breaking for Subscribers Oct. 

Computer Time Sharing (Heiserman) Mar. 

Computerizing Your Grocery List (Frye) Apr. 

Computers That Talk (Holder) Dec. 

Curiosity Box (Franson) Sept. 

Design and Construction of Regulated Power 

Supplies (Dutton) Feb. 

Electronic Dice (Fox) Feb. 

Electronic Fuel Injection Reduces Air 

Pollution (Holder) Sept. 

Electronic Photoflash Meter (Schopp) June 

Electronics and the Body (Frye) Jan. 

Electronics and the Heart (Holder) Feb. 

Electronics & Meteorites (Lawrence) July 

Electronics and Parapsychology (Lawrence) Apr. 

Electronics -the White Knight? (Frye) July 

Expo '70 (Suntag) Mar. 

Feedback Module for Motor Control 
(Schwaben lender) Apr. 

Flight Simulator for Super Jets (Holder) Aug. 

Graphic Computer Terminals (Part 1) 

(Heiserman) Oct. 

Graphic Computer Terminals (Part 2) 
(Heiserman) Nov. 

IC 12- to 6 -V Converter (Sack) Jan. 
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Build this magnificent 

Schober Theatre Organ 

for only 

'1730! 
'Includes 

finished walnut 
console. Amplifer, 

speaker system, 
optional accessories 

extra. Only 
$1256 If you 

build your own 
console. 

You couldn't touch an organ like this in a store for 
less than $3500 -and there hasn't been a musical 
instrument with this vast variety of genuine Theatre 
Organ voices since the days of the silent movies! If 
you've dreamed of the grandeur of authentic big -or- 
gan sound in your own home, you won't find a more 
satisfying instrument anywhere - kit or no kit. 

You can learn to play lt. And you can build it, from 
Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and -above all -for the highest praise from 
musicians everywhere. 

Send right now for your copy of the full -color 
Schober catalog, containing specifications of the five 
Schober Organ models, beginning at $499.50. No 
charge, no obligation - but lots of food for a healthy 
musical appetite! 

The 9 di3Oé 3LOrgan Corp., Dept. R N -84 
43 West 61st Street, New York, N.Y. 10023 

Please send me Schober Organ Catalog and 
free 7 -inch "sample" record. 
Enclosed please find $1.00 for 12 -inch L.P. 
record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP 

CIRCLE NO. 122 ON READER SERVICE CARD 

Electronics \òrId 
SUBSCRIBER SERVICE 

Please include an address label when writing about your 

subscription to help us serve you promptly. Write to: 

Electronics World, P.O. Box 1093, Flushing, N.Y. 11352 

CHANGE OF ADDRESS: 
Please let us know you 

are moving at least 
four to six weeks in 

advance. Affix maga- 
zine address label in 

space to the right and 
print new address be- 
low. If you have a 

question about your 
subscription, attach 
address label to your 
letter. 

TO SUBSCRIBE: 
Check boxes below. 

New Renewal 

5 years $26 
3 years $18 
1 year $7 

SPECIFY: 
Payment enclosed- 
You get 1 extra issue L - .-. - J 
per year as a BONUS! Adel postage. St peryear outside 
Bill me later. u.s., its possessions & Canada. 

.-AFFIX LABEL-+ -, ï;ì-í 
=. 
< 
m 

ó 

ó 

name please print 0358 

address 

city 

state zip -code 
81 
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CATALOG 
ON REQUEST 

12 
HOUR 

S/ 9 ei,.., 

CLOCK MOVEMENTS 
DIGITS RESETTABLE INDIVIDUALLY 

Available in 50, 60 cy., all voltages, AC. UL 
approved motor, cord. One Year Guarantee. 

#130. . .12-HOUR # 131....24 -HOUR 

#100 -244 

24 Hour 

CLOCK 

Made in U.S.A. 

Complete Line: Delay, Interval 
and Cycle Timers, Digital Computers 

PENNWOOD NUMECHRON CO. 
TYMETER ELECTRONICS 

7249 FRANKSTOWN AVE PITTSBURGH, PA. 15208 

CIRCLE NO. 124 ON READER SERVICE CARD 

Cooperate With The 
Zip Code Program 
of The Post Office 

Department. 
Use Zip Code 

Ill All Addresses 

ENJOY THE "MUSIC ONLY" FM PROGRAMS 

M. A. D. 
MUSIC ASSOCIATED'S DETECTOR 

for continuous, commercial -free music 
with ANY FM tuner or receiver 

Kit $49.50 Wired $75.00 Cover $4.95 List of FM 
stations with SCA authorization $1.00. For corn - 
plete information write or call: 

MUSIC ASSOCIATED 
65 Glenwood Rd. 

Upper Montclair, N.J. 07043 
phone 201 - 744 -3387 

82 

Mathematics with a Light Touch (Frye) May 
Microstripline Parameters (Sales) Jan. 
Microwave Ovens -Revolution in 

Cooking (Part 1) (McConnell) Aug. 
Microwave Ovens -Revolution in Cooking 

(Part 2) (McConnell) Sept. 
NEW Show Set for Chicago May 
1937 -A New Device to Detect Aircraft (Zahl) Mar. 

51 

66 

25 

37 
16 
48 

MOSFET Utility Preamp for Test Equipment 
(Sterner) 

Multirange Transistor Checker (Orme) 
Portable Dual -Range IC Frequency Standard 

(Tooker) 
Scintillation Radiological Survey Meters 

(Ello) 
SCS Positive -Pulse Generator (Tooker) 

Aug. 

Apr. 

Feb. 

Jan. 

Jan. 

62 
82 

76 

39 
78 

Panic Button (Franson) May 41 Simple Linear Lab -Quality Ohmmeter (Carroll) ....May 60 
Pollution Control -A New Industry May 6 Solid -State V.O.M. (Ashe & Eisenberg) Jan. 74 
Predetermining Decimal Counter (Lancaster) May 34 Stable One -IC Reference Supply (Wittlinger) July 70 
SCR Controls for Small Motors (Fleming) June 36 Testing VW's Electronic Fuel- Injection 
Semiconductor Injection Lasers (Carroll) Mar. 45 System (Holder & Springs) Jan. 88 
Sensitive Burglar and Fire Alarm (Tooker) June 58 Triangular Waveform Generator (Tooker) Oct. 79 
Sensitive Intrusion Alarm (Tooker) Jan. 87 Up -Down Level Sensitive Trigger (Tooker) Oct. 69 
Silicon Controlled Switch Multivibrator (Tooker) ..June 60 
Slide Rule as a Frequency Calculator (Bishop) May 53 
Sonic Holography (Holder) June 32 PRODUCT REPORTS 
Taming Radar Weather Clutter (McFann) Jan. 44 Audio Equipment Co. "Rayguard" TV H.V. 

Universal Regulated Power Supply (Walton) Aug. 60 Monitor Dec. 60 
Using Power Line as Accurate Time Standard B &K Model 162 Transistor Tester Jan. 64 

(Anderson) May 46 B &K Model 176 Solid -State V.0 M Oct. 66 
What's the Weather Going to Be? (Seidman) Nov. 31 Delta Model 3100 Auto Engine Analyzer June 72 
Will Computers Take Over? (Frye) June 50 Eico HVP -5 High -Voltage Probe Oct. 66 

Eico Model 150 Signal Tracer Sept. 87 
Eico Model 240 FET T.V.M. May 58 

NOMOGRAMS & DESIGN CHARTS Eico 379 Sine /Square -Wave Generator Dec. 60 
Calculating Strip -Line Impedance (Carroll) Sept. 31 Eico Model 443 Semiconductor Curve Tracer Feb. 64 
Electromagnetic Spectrum Chart Jan. 37 Eico Model 465 Oscilloscope Apr. 74 
Find R.M.S. Values Graphically (Vincent) July 17 General Radio Type 1808 A.C. Voltmeter Apr. 74 
Nomogram Aids Voltage -Drop Calculations Heath IG -57A Sweep /Marker Generator June 72 

(McAlister) Dec. 46 Hewlett- Packard Model 198A Oscilloscope 
Nomograms for Resonant -Circuit "Q" Camera Mar. 68 

(Moffat) May 30 Honeywell "Digitest 500" Digital V.0 M Feb. 64 
Sound Chart Jan. 38 JFD Model 7200 Field- Strength Meter June 72 
Voltage Regulator Design Nomograms Leader Model LBO -501 Oscilloscope July 58 

(Young) Aug. 32 Measurements Model 940 Intermodulation 
Meter May 58 

Melsey SN -2 Wave /Dip Meter Apr. 74 
TELEVISION & RADIO Mercury Model 1101C Tube Tester Feb. 64 

C.E.T. Test, Section #1 (Glass) Feb. 74 Narda Model 8100 Electromagnetic Radiation 
C.E.T. Test, Section #2 (Glass) Mar. 59 Meter Aug. 70 
C.E.T. Test, Section #3 (Glass) Apr. 67 Ohmite Models 3405 -3410 Resistance Decade 
C.E.T. Test, Section #4 (Glass) May 67 Boxes Nov. 60 
C.E.T. Test, Section #5 (Glass) June 53 RCA Model WV -510A Electronic V.0 M July 58 
C.E.T. Test, Section #6 (Glass) July 57 RCA Type WO -505A Oscilloscope Sept. 87 
C.E.T. Test, Section #7 (Glass) Aug. 74 RCA WR -514A Sweep- Marker Generator Oct. 66 
C.E.T. Test, Section #8 (Glass) Sept. 62 Sencore 8E156 Bias Supply Aug. 70 
C.E.T. Test, Section #9 (Glass) Oct. 75 Sencore FE20 Solid -State V.O.M. Dec. 60 
C.E.T. Test, Section #10 (Glass) Nov. 70 Sencore CG 18 Color -Bar Generator Jan. 64 
C.E.T. Test, Section #11 (Glass) Dec. 67 Sencore Model FT155 FET Tester May 58 
Chief Engineer of a Small Radio Station Sencore TC 154 Tube Tester Mar. 68 

(Knecht) May 37 Simpson Model 2795 Solid -State V.O.M Sept. 87 
Color TV for 1970 (Belt) Feb. 48 Triplett Model 602 Solid -State V.0 M Nov. 60 
Color TV for 1970 (Part 2) (Belt) Mar. 50 Triplett Model 801 Solid -State V.0 M Aug. 70 
Designing a Small CCTV System (Knecht) Dec. 34 Triplett Model 5000 Digital Panel Meter Jan. 64 
Directory of 1970 Color -TV Chassis Jan. 32 Triplett Model 8000 Digital V.0 M July 58 
Ferroresonant Transformer Improves Victoreen 499 "Vic -Chek" X -Ray Survey Meter ...Nov. 60 

Color TV (Ferency) Feb. 46 Weston Model 1240 Digital V.O.M. Mar. 68 
Inside the TV Technician's Head (Frye) Mar. 53 
Marine Electronics Servicing -A Vocation 

Profile (Patton) Nov. 23 SOLID -STATE 
"New Look" for Television Schematics (Herzog) Nov. 88 Core -Memory Sense Amplifiers (Brunner) July 53 
New Test Signal for Color TV (Buchsbaum) Aug. 37 Differential Comparators (Brunner) July 37 
RCA's "ServiceAmerica" Aug. 7 Hybrid Integrated Circuits (Wuerth) July 52 
RCA's Solid -State Color Chassis CTC 40 Hybrid Technology Regains IC Spotlight 

(Belt) May 48 (Stern) Feb. 42 
Results of Japanese Tests on Color -TV (Yagi) Jan. 53 IC's for Microwaves (Schilling) July 42 
"ServiceAmerica" and the Independent (Frye) ....Nov. 51 Integrated Circuit -Its Future July 35 
Simple Field Test for TV X- Radiation Oct. 65 Monolithic LIC's for Consumer Products 

Television's Built -in Test Signals (Mertes) Mar. 38 (Santilli) July 38 
Television 20 Years from Now (Belt) Jan. 25 Monolithic Multipliers (Carroll) July 49 
TV-FM Lead -in: What Kind to Use? (Haskett) Jan. 46 New Developments in Monolithic Op Amps 

TV- Technician Shortage (Gyarmathy) Mar. 32 (Dobkin) July 45 
What Price Independence? (Frye) Feb. 56 Power Transistors -A Status Report 

(Franson) May 25 
Silicon Transistors as Zeners (Charles) Jan. 86 

TEST EQUIPMENT & Transistor Base -Emitter Junctions 

MEASUREMENTS for Voltage Regulation (Carmody) Sept. 90 
Digital Instruments (Part 1. Low -Cost Digital 

Readouts) (Steinbach) July 28 
Digital Instruments (Part 2. Counting & 

Decoding Circuits) (Steinbach) Aug. 47 
Digital Instruments (Part 3. Digital Integrated 

Circuits) (Steinbach) Sept. 50 
SAVE 

Digital Instruments (Part 4. 24 -Hour This Handy Index to Articles 
Digital Clock) (Steinbach) Nov. 41 that Appeared during 1970 

Electronic Strobotuner (Maynard) Mar. 74 for Future Reference 
IC Capacitance Meter (Wittlinger) Sept. 44 
Instrument Rental Considerations (Frye) Dec. 57 
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ELECTRONICS 
MARKET PLACE 

COMMERCIAL RATE: For firms or individuals offering commercial products or services. $1.00 per word (including name and address). Minimum order $10.00. Payment must 

accompany copy except when ads are placed by accredited advertising agencies. Frequency discount: 5% for 6 months; 10% for 12 months paid in advance. 

READER RATE: For individuals with a personal item to buy or sell. 650 per word (including name and address). No minimum! Payment must accompany copy. 

GENERAL INFORMATION: First word in all ads set in bold caps at no extra charge. All copy subject to publisher's approval. Closing Date: 1st of the 2nd month preceding cover date 

(for example, March issue closes January 1st). Send order and remittance to: Hal Cymes, ELECTRONICS WORLD, One Park Avenue, New York, New York 10016. 

PRESTO type MDS 16B 33 -78 record cutting turntable, 
arm, amplifier, used $150.00 FOB 2070 Rentfrow, Las 

Cruces, NM 88001. Kennett Melgaard. FOR SALE 

JUST starting in TV service? Write for free 32 page 

catalog of service order books, invoices, job tickets, phone 

message books, statements and file systems. Oe!rich 
Publications, 4040 North Nashville Avenue, Chicago, Ill. 
60634. 

GOVERNMENT Surplus Receivers, Transmitters, 
Snooperscopes, Radios, Parts, Picture Catalog 25d. 

Meshna, Nahant, Mass. 01908. 

CONVERT any television to sensitive big- screen 

oscilloscope. Only minor changes required. No electronic 
experience necessary. Illustrated plans, $2.00. Relco -A22, 
Box 10563, Houston, Texas 77018. 

INVESTIGATORS, LATEST ELECTRONIC AIDS. 
FREE LITERATURE. CLIFTON, 11500 -J NW 7th AVE., 
MIAMI, FLORIDA 33168. 

TREASURE HUNTERS! Prospectors! Relco's new 

instruments detect buried gold, silver, coins. Kits, 

assembled models. Transistorized. Weighs 3 pounds. 

$19.95 up. Free catalog. Relco -A22, Box 10839, 

Houston, Texas 77018. 

EUROPEAN wholesale new products catalog. $1.00 
refundable. Deecow, 10639 Riverside, North Hollywood, 
Calif. 91602. 

NEW INTEGRATED CIRCUITS 

TTL DUAL INLINE PACKAGES 
SN7400 quad 2 input NAND gate .75 
SN7401 quad 2 input NAND gate' .75 
SN7402 quad 2 input NOR gate .75 
SN7403 quad 2 input NAND gate' .75 
SN7404 hex inverter .75 
SN7405 hex inverter' .75 
SN7410 triple 3 input NAND gate .75 
SN7420 dual 4 input NAND gate .75 
SN7440 dual 4 input NAND buffer .75 
SN7450 dual AND -OR- INVERT gate .75 

Most available in TTL inline pkgs also 
SN7490 decade counter 3.00 
SN7475 quad latch 1.50 
SN7441 BCD to decimal decoder /drvr. 4.00 
SN7442 BCD to decimal decoder 3.50 
SN7448 BCD to 7 segment decoder 3.50 
SN7473 dual JK master -slave F/F 1.00 
SN7474 dual 'D' type flip -flop 1.00 
SN7476 dual JK F/F preset & clear 1.00 

NEW FLAT PACKS 
9040 RS flip -flop .35 
9041 dual 3 input gate .35 
9042 dual 3 input gate .35 
9043 3 and 4 input gate .35 
9044 dual 4 input gate .35 
9046 quad 2 input gate .35 
9047 triple 3 input gate .35 
9093 dual JK flip -flop 1.00 
LM104 Neg. voltage regulator TO-5 case 1.00 
New unmarked flat packs $10.00 /100 
UNMARKED sil. transistors - $3.00 /100 
UNMARKED sil. diodes .. $3.00 /100, $15.00 /1000 

Power supply kit, Variable 0.18V at lA Solid 
state High regulation low ripple Etched PC 

board & all components $12.50 
VHF NPN RF Power transistors similar to 

2N3375 3W output @ 400MHz . $2.00 
UHF NPN RF Power transistors similar to 

2N5025 20W output @ 50MHz $2.00 
'Open collector outputs 
Send 10¢ for Flyer listing components, circuits, dia- 
grams, kits. 
Calif. residents include sales tax. Include sufficient 
postage. All extra will be refunded. 

VALLEY ELECTRONICS 
4115 FRANKLIN BLVD. 

SACRAMENTO, CALIF. 95820 

CIRCLE NO. 116 ON READER SERVICE CARD 

METERS Surplus, new, used, panel or portable. Send for 
list. Hanchett, Box 5577, Riverside, Calif. 92507. 

MUSIC LOVERS, CONTINUOUS, UNINTERRUPTED 
BACKGROUND MUSIC FROM YOUR FM RADIO, 
USING NEW INEXPENSIVE ADAPTER. FREE 

LITERATURE, ELECTRONICS, 11500 -Z NW 7th AVE., 
MIAMI, FLORIDA 33168. 

SENCORE, B & K TEST EQUIPMENT UNBELIEVABLE 
PRICES. FREE CATALOG AND PRICE SHEET. 
FORDHAM RADIO, 265 EAST 149TH STREET, 
BRONX, N.Y. 10451. 

SEMICONDUCTORS and Parts. Catalogue free over 100 

pages. J. & J. Electronics, Box 1437, Winnipeg, Manitoba, 
Canada. U.S. Trade directed. 

BURGLAR ALARM SYSTEMS and accessories. Controls, 
bells, sirens, hardware, etc. OMNI GUARD radar intruder 
detection system, kit form or assembled. Write for free 

catalog. Microtech Associates, Inc., Box 10147, St. 

Petersburg, Florida 33733. 

ELECTRONIC PARTS, semiconductors, kits. Free Flyer. 
Large catalog $1.00 deposit. Bigelow Electronics, 
Bluffton, Ohio 45817. 

ELECTRONIC COMPONENTS- Distributor prices. Free 

catalogue. Box 2581, El Cajon, California 92021. 

LINEAR AMPLIFIERS: "Hawk " -25 watts 
output -$99.95; "Raider" -100 watts -$139.95; 
"Maverick- 250" -250 watts -$244.95. AM /SSB. 
"Scorpion" 50 watt 12 volt mobile -$99,95; "Bandit 11" 
100 watt mobile -$169.95. 20 -35 megacycles. (Illegal 
Class D 11 meters.) Dealer inquiries invited. D & A 
Manufacturing Co., 1217 Avenue C, Scottsbluff, Nebraska 
69361. 

LASER parts- Catalog 60d. Moynihan, 107 North 
Brighton, Atlantic City, New Jersey 08401. 

CITIZEN BAND radios, SSB, AM, Swan CB, Amateur. 
Accessories, Free catalogue. Dealers send letterhead for 
factory prices. Call 714 894 -7755. Baggy's Radio, 6391 

Westminster Ave., Westminster, Calif. 92683. 

MICROPHONE problems when "live" recording? 
Inexpensive new solutions available. Write Russound, Inc., 
Dept. 4, Box 1015, Framingham, Mass. 01701. 

JAPAN & HONG KONG DIRECTORY. Electronics, all 

merchandise. World trade information. $1.00 today. 
Ippano Kaisha, Ltd., Box 6266, Spokane, Washington 
99207. 

ELECTRONIC Ignition. Various types. Information, 10d. 

Anderson Engineering, Epsom, N.H. 03239. 

PACEMATE CB 2 -way radio 2 watts 3 channel $39.95. 
Regularly $99.95. Request information. American 
Comset, 1638 W. 135th St., Gardena, Calif. 90249. 

BACKGROUND MUSIC, continuous commercial -free. 
Solid -state MUSICON SCA ADAPTER plugs into any FM 

tuner, Receiver. Line powered. 5 -year guarantee! Only 
$39 postpaid. K -LAB, Box 572Z, South Norwalk, Conn. 
06856. 

NEW SEMICONDUCTOR LIGHT EMITTING DIODES. 
Bright red lights replace light bulbs. Typical life 100 

years. Operate at 1.65 volts, 50 milliamps. Order 2 for 
$2.98 NOW. Data sheet and instructions included. 
Monsanto Company, Hobby Section, 10131 .Bubb Road, 
Cupertino, California 95014. 

DIGITAL Frequency Meter for CB- Service Shop -Hams. 
AM or SSB transmitters to 35 MHz. 100 Hz readout with 
NIXIE tubes. Kit or assembled. Micro -Z, Box 2426, 
Rolling Hills, Calif. 90274. 

JACKITRONIX -New & Used Electronic 
Components -Special -455KC IF, Iron core, air tuned, Q 

approx. 175, Sharpen up your Rcvr, 994 ea, 6 for 
$5.00- Special- Jennings type RA vacuum relay, DPDT, 
30a, 300v (2 KV test), coil 115 vdc @ 25 ma, $7.00 
ea- Special- Micro -switch, SPDT, 10a125v, 35d ea, 4 for 
$1.00. Send 25d for catalog. JackiTronix, 106 E. 

Scherman Oakes, Walnut Grove, Ga. 30209. 

INDUSTRIAL and Government Electronic Surplus. 
Monthly catalog lists -all different! Startronics, Box 
17127, Portland, Oregon 97217. 

ELECTRONICS ENGINEERING AND INSTRUCTION 

LEARN ELECTRONIC ORGAN SERVICING at home. 
All Makes including transistors. Experimental 
kit -troubleshooting. Accredited NHSC. Free Booklet. 
NILES BRYANT SCHOOL, 3631 Stockton, Dept. A, 
Sacramento, Calif. 95820. 

ELECTRONICS! Associate degree -29 months. 
Technicians, field engineers, specialists in 
communications, missiles, computers, radar, automation. 
Start February, September. Valparaiso Technical 
Institute, Dept. N, Valparaiso, Indiana 46383. 

ATTENTION Electronic Technicians and Engineers! 

Upgrade your qualifications and ability. Highly effective 
College -Level home study course in "Technical Writing." 
Diploma awarded. Excellent employment opportunities 
with high pay. Interesting work. Write for revealing Free 

Descriptive Literature. Cook's Institute of Electronics 
Engineering, P.O. Box 10634, Jackson, Miss. 39209 
(Established 1945). 

JOHN MESHNA JR. 

WINTER SPECIALS 
CA3008 RCA OP AMP $1.50 

MOTOROLA DUAL INLINE IC'S 
Factory marked, new. 
MC724P Quad 2 input NOR gate $1.00 
MC725P Dual 4 input gate $1.00 
MC790P Dual JK flip flop $1.50 
MC792P Triple 3 input gate $1.00 
MC799P Dual buffer $1.00 
MC826P JK flip flop $1.00 

MOTOROLA TRANSISTORS 
FACTORY MARKED 

JAN 2N2907A 1.8 watt 60 volt 31.00 125mc . 

2N2 1ßA 3 watt 40 volt 250mc 2/$1.00 
SIGNETICS DIP PACKAGE on boards. You 

remove them. . 40¢ each; 12/$4.00 
ST 616 Dual 4 -input expandable NAND Gate 
ST 620 Dual JK flip flop 
ST 629T RS /T Binary Element 
ST 631T Quad 2 -input Gate Expander 
ST 659T Dual 4 -input Buffer /Driver 
ST 670T Triple 3 -input NAND Gate 
ST 680T Quad 2 -input NAND Gate 
TEXAS Inst. flat pack SN 5470F. JK -FF 
Brand new 3/$1.00 

TEXAS INST. DUAL INLINE IC's 
Removed from unused equipment. All num 

bered. 
SN7315N 10-input single gate 
SN7320 5-input gate 
SN7360N Quad 2 -input NAND /NOR gate 
SN7380N One shot monostable multivibrator 
Any of the above units 40¢ each; 12/$4.00 

STARLIGHT SCOPE 
Fibre optic face plate lens from Starlight 
scope. Just released from govt security 
wraps. Cost to govt $80.00. An unusual 
mystifying optical device. z*.SL $3.50 

740 SERIES IC GRAB BAG 
Pack of assorted dual inline (10 units) un- 
marked, untested. Schematics included. 
Pkg. of 10 IC's $1.00 
IC SOCKET for DUAL INLINE . 

50¢ 
Add 250 postage on above orders. New 
catalog now out. 

MESHNA, PO Box 62, E. Lynn, MA 01904 
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TTL DIGITAL I.C.s 
Dual In line package 
Pick any 7400 Series Gates, Buffers 
or Inverters 79% each 
Dual Flip-Flops 
/473, 7474 or 7476 1.39 each 
Decade Counters, Latches, Shift Registers 
7475, 7490. 7493, 7495 
9300, 9301, 9304, 9333 2.95 each 
7441 or 9328 4.95 each 

LINEAR I.C.s 
TO-5 Package 

709 or 702 Op. Amplifiers 
710 or 711 Comparators 1.39 each 3/3.95 
741 Op. Amplifiers 
LM 302 Voltage Follower 1.95 each 3/4.95 

DTL DIGITAL I.C.s 
Flat -Packs 
930.960 Series assorted, our selection including 
Flip -Flops. Marked Units, Tested. All above 
units tested and guaranteed. 50/17.95 
U -TEST Assortment. sample test indicates 
90% yield of usable units. DTL & ECL .... 100/17.95 

KITS 

Oscilloscope Adaptor Kit for Curve tracing 
Diodes, Transistors and Integrated Circuits. 
Use your oscilloscope with this kit to measure 
leakage, breakdown, forward characteristics and 
gain. Kit with instructions for assembly. $69.50 
Voltage Regulator -Rectifier Kit. 
Use your transformer and have an adjustable 
voltage power supply for semiconductor 
experimental work. 0 -40 Volt. 1 Ampere 
with Short circuit protection. Assembly 
instructions and all parts. $15.95 

NIXIE TYPE TUBE 

Japanese side view nixie type tube 
1/2 numerals $4.95 

Add 25% Postage and Handling on Integrated Circuits or 
$1.00 for Airmail. California residents add 5% Sales 
Tax. 

Send 25g for Large Variety of Electronics Bargains and 
Test Equipment Kits. 

TAYLOR ELECTRONICS 

P.O. Box 1236 
Mountain View, Calif. 94040 

CIRCLE NO 106 ON READER SERVICE CARD 

CLASSIFIED ADVERTISING ORDER FORM 
Please refer to heading on first page of this section for complete data concerning terms, 
frequency discounts, closing dates, etc. 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 .23 24 25 

26 27 28 .'9 30 

31 32 33 34 35 

Words ! @ .65 Reader Rate 
1 @ $1.00 Commercial Rate 

Insert time(s) Total Enclosed $ 

NAME 

ADDRESS 

CITY 

SIGNATURE 

STATE ZIP 

WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York) counts as one 
word each. Zip Code numbers not counted. (Publisher reserves right to omit Zip Code if space does not permit.) 
Count each abbreviation, initial, single figure or group of figures or letters as a word. Symbols such as 35mm. 
COD. PO. AC. etc.. count as one word. 'Hyphenated words count as two words. EW -12 -70 

HARD TO FIND THESE AT SURPLUS PRICES: 
Boonton 4.250A RX Meter: with Certificate of Pali 

hr:tti,n, front Ile.v let(- Packard 950.00 Boonton 44260A Q Meter: With Certificate 
0 

f Cali - bration !runt ii,., ietl- Packard 675.00 Other- Meters, Boonton. Marconi ASK! 
L&N 4725 Wheat. Bridge, s -digit .115 í ...150.00 
L&N 444735 Wheat. Bridge, 3 -digit .05' y .250.00 
Other Bridges, Wheatstone, Cap., Induct., Limit. Com- parison, Galvanometers ASK! 
LAN K2 Potentiometer Dior: grid. 175.00 
LAN K3 Potentiometer l,ior i grid. 275,00 Volt Boxes, Shunt Boxes, K -V Dividers ASK! 
Sanborn 44.670A Optical X -V Recorder. Write with 

Buhl beasts, no level ups ent t e,le,l. A 4'2fí:13 00 system with galv,s, l'reantps, pwr sidles ..350.00 Esterline -Angus AW 0.1 ma Ale Records,' .. 99.50 Brush 100 -Channel Event Recorder w pens . 99.50 
Moseley 4'7000A X -Y Recorder, $2600.00 , nt 

or IIt -nl -Pack 1070 Catalog 995.00 
Moseley 447001AR X -V Recorder, $2175.00 on p.110 

of Ilen l -Pack 107,1 catalog 795.00 
Bristol Multipoint Temp. Recorders 99.50 
Other Recorders, Preamps, Amplifiers .ASK! 
Low free. Crystal Imped. Meter R.F.L. 44541 .375.00 
MIL R.F.L. +.459 is TS -330 TSM 375.00 
Electronic Freq. Changers: 2:10 v 00 Hz in. to: 

1 phase 1 KVA 3:10 -:1000 liz 105-130 y 350.00 
3 phase 11/2 KVA 33(1-450 Ile 113 a l''' 550.00 

RFI Si FIELD -STRENGTH -METER BARGAINS: 
14 -250 khz: St'Mdart \1111111 450.00 
0.15.25 mho: Stoddart N51.21111 750.00 
150 -350, 550-20,000 Rim Ferris 4432A 150.00 

is 0.15.80 mhz: Empire Devices t'F- 114i2B 350.00 
20 -00 mho: Sloddart 7 M3OA 1295.00 
375.1000 mhz: Stoddart :4M -50A 395.00 
1.30 ghz: Stoddart NM 02A w /antennae ....950.00 

SPECTRUM -ANALYSIS BARGAINS 
20-22,500 Hz: SingerStetrics I.P laAZM 495.00 

G2, TWI, SW1 Accessories 195.00 
200 Hz -25 mhz: Singer Met. SPA -3 2 795.00 0.1525 mhz: "Spectrum Monitor" ( Electro- Magnetic 

Meas. í6.1 combination RFI, Field- Strength Meter 
and Spectrum Analyzer 750.00 

10 -1000 mhz: Pularad TSA w 'STU -1 head' 595.00 950 -4500 mhz: Pularad TSA w STU- 2 250.00 
0.43.22 ghz: l'olarad TSA w 'STI -3 head 250.00 
10- 40.880 mhz: Palarad SA -84. Multi -Rand 800.00 
50- 44.000 mhz: The very best! Singer Metric, 

58250.0,) 4+SPA -4A. late See. No. ..1200.00 
38.1000 mhz: Receiver. multi -hand head. plus :to mho 

l'ona,L,'ter: All for 60 hz 372.50 

Our warehouses are bursting with good OSCILLO- 
SCOPES, Digital Counters, Aeronautical Test Sets, 
Audio Test Sets, Oscillators, VTVM's, Precision 
Meters, Pulse Generators, Signal Generators, Differ- 
ential Voltmeters, Regulated Power Supplies, Ham 
Receivers, Wattmeters, Line Voltage Regulators, etc. 
etc. We can't possibly begin to list everything in 
these ads. We have separate Catalogs for each Cate- 
gory of Equipment . . . so please ask for your needs 
by the type of equipment you need! Thanks! 

WE ALSO BUYI WHAT DO YOU HAVE? 

R. E. GOODHEART CO. INC. 
Box 1220 -A, Beverly Hills, Calif. 90213 

Phone: Area 213 272 -3707 

84 

LIBERTY PAYS MORE! - 
WILL BUY FOR CASH 

ALL TYPES: 
* ELECTRON TUBES 

* SEMICONDUCTORS 
* TEST EQUIPMENT 

* Military Electronic Equipment 
WIRE -WRITE -PHONE COLLECT! 
We pay freight on all purchases- 

LIBERTY OFFERS MORE! 
PRESTEL FIELD STRENGTH 
METER 
(Model 6T4G -«e 

Only 

'12000 

FOB. 
New York 

* Never Anything Like It! 
* 1 -Man Can Do A Better lob than 3 in the 

Same Time! 
* A Gold -Mine for Antenna Installers! 
Calibrated from 40 to 230, and 470 to 860 in 4 
Bands Megahertz, from 10 to 50,000 Microvolts. 
Nothing makes it easier to properly and speedily find 
the correct place to install TV. FM and Communica- 
tion Antennas. You can measure and hear the signals 
with this 4V2 volt battery economically powered unit. 

LIBERTY ELECTRONICS, Inc. 
548 Broadway, New York, New York 10012 

Phone (212) 925 -6000 

$1 
PEP$ 
Dollar Sale 

EACH PACKAGE 
MONEY BACK GUARANTEE 

1 AMP 
Silicon Rectifier 

Choice of Package 
Bullet -O l a s. -Min -Meta l 
Cl 20 -50V íl 5 -800V 
0 17.100V (-1 4 -1000V 
O 12 -200V 3 3 -1200V 

3 AMP 
n 4.800v 
0 3.800V 
D 2.1000V 
0 1.1200V 

0 15.50V 
D 10 -IOOV 
0 8 -200V 
0 5.400V 

T R I A C S 
PRV 
100 
200 
300 4oó 
SOO 

10A 
1.00 
1.40 
1.90 
2.30 
2.75 

-DIODES 
250 -400 MW 

1 EA 4V.OV- 8V10V 

1 WATT 
1 EA 4V.6V.e10V 

3 WATT 
12-40V 3-SI 

le Bit Memory Cell -14.25 
Dual Inltne package 

2 AMP BULLETS 
12 -200V $1.00 
10 -500V $1.00 

s -800V $1.00 
7 AMP SCR 

4 -50V 01.00 1 -500V 51.00 
3.100V 1.00 1.800V 1.60 
2.200V 1.00 

I.C. SPECIAL 
14 lead dual in -line package. Perform 

same function as 7,000 serles. 
Master Slate Flip Flop 75c each -5 for $3.00 
Quad 2 input nand c:d,.. _ 75c each -5 for $3.00 

CIRCUIT BOARD COLOSSAL 
3 different groupings to choose from 

Typical samples below 
A) 7 transistors uvor 23 resistors complete Witt 

board! Price 31.25 
B) Over 100 resistors -capacitors- S.C.I).'s over 1") 

diodes- complete with board! Price $1.75 
C) 10 -14 lead dual in -line I.C.'s -over 75 diodes 

capacitors - 211 transistors - over 50 resistors 
complete with board! Price $2.50 

NO SALES TAX -WE PAY POSTAGE 
OTHER PRODUCTS ON REQUEST 

PARK ELECTRONIC PRODUCTS 
P.O. Box 78, N. Salem, N.H. 03073 

603- 893 -0276 
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U.S. GOV'T ELECTRONIC SURPLUS 
Nationally Known -World Famous SURPLUS CENTER elvers 

finest, most expensive, Government Surplus electronic units and 
components at a fraction of their original acquisition cost. 

IBM COMPUTER POWER SUI`PLY 

( ITEM 022 -934 ) - - Expensive, regu- 
lated unit. Fine for college labs. research 
ro tutee shops. em. Pare pr over a wr 
range of voltages. 111' output voltages 6, 12, 

0 etc. Wide range of At' voltages available. 
Finest transformers. filters, transistor load 

regulation t Independtmt of hoe voltage 
Contains 

furnished 
rectifier s 

l 
l 

1 - . 
11 

be by-passed. - Data and carrot diagrams fur- 
nished. 311 x 12 Ill"., t25 lbs. I 

Cost Gov't $24.95 
Over $500.00 

ONCE -IN -A- LIFETIME SPECIAL 

rgrt 

l! 

,.. 

`:.. 
"fF 

BURGLAR -FIRE ALARM SYSTEM 

. 

(ITEM 
01135AI 1n_" system of lire 0 

4 

l 

Ö 
. \ it I1: y 5 Control unit ' 

belt Ilash l- bin ,-Mon 
alarm 101. Inn It 

ßr$29.95 "e IlO,.. . r , :1'.. n Ile 

STANDARD DIAL TELEPHONE 

( ITEM N715) Standard. '- l 

telephone as throughout U.S.A. Ittme- 
Ilse polished black, Ilk condition, Use as original 

Ph to private systems nett lost 
several M together for 1 1 intercom 
ne Full instructions are furnished. 9 iñx, s24.5o 57.49 

STEP -BY -STEP TELEPHONE SWITCH der 

( ITEM 01-806 ) - - Anr.i,ipg 1,Ilnhmnr Ijl? 
swi ce oat 

dial 
feral 114.M. whlenn used with 

telephone dial nit .rte, number urn o t 100. ,9 

Make nsI ,r ornate .. I to lio on remote 
Kobus slarl motor. eta'. ) n,.I llo all rontarl Wok. .-,kt 
1:1" I 5 . 1 Ib II 1 l' 1 uxrr 390 00 $6.29 it 

relephone dial r , . with a la , sw in h. 

Order as I hem+ed , $1,97 'VW 

MAGNETIC DIGITAL COUNTER(12to18 -VDC) 
( ITEM g21 -959 ) - - tse to count electrically, .l /,. i, n,'l,and,r ,dh.n1(ñaneine 

prieredalmv`. 
- - i t o li i, Wall I for each 

transfer IIIII4 4 4444441 lo nett natl. att.. N 

and will 

r, 114s. (het ° ;' ;$nu,p la,l, $1.99 liar $4,99 

TYPICAL BUYS FROM OUR 1970 CATALOGS 

S 10.00 115 -Volt SPOT Relays $1.69 
S1131.55 Regulated Transformer, Wide Range $14.91 
S 15.00 20 -Relay Telephone Panel $4.39 
$250.00 Gyroscope, Twin Rotor, 24V $9.89 

AC PROGRAM TIMING CLOCK O 

(ITEM 0158) /enio. 11-ít 
m, ratho, etc, Ah . clip permit 0,it 1 swilgliiii, 

'44 period. t1 I k -1 

1' J signaling. k break, '1 

ei kr pl p a d l., e R, tr 
a b 4 gusI 

Cost GO,t $15.75 0,er $10.00 

°.. . " ., ; 

- * 
V- I 

-kr77 -._ -- 
Ò SNAP AROUND VOLT -OHM -AMMETER 

r ( ITEM q21-9á4) -- ,Ira.nr - in urrent animal 
opening the line.: imply press handle and snap the limbo 

amaround 
the conductor. Reads currents Imm ,25 to 125 - 

ps. Re -ads voltages to 300. reads ohms up to 500. Test 
motors. iancea, etc. three current ranges, two volt- 
age ran Math case leads. 7,x- x 3" s 1 

S$36.90 
Reg Prise (2lbs. 1 

E1, 9.95 

SPECIAL de: 

Course In Y 
-- 

Correspondence a 
ELECTRICAL $8.79 Prepaid In U.s.A. 

ENGINEERING $10.79 Outside U.S.A. 

I( ITEM #01801- - obtain technical training at low cosy 
nglneering School has suspended is Correspondence Courses 

el risi costs. limited number of Electrical Engineering 
uilable. but without Mr examination grading service. lilt 

sists of 15 lesson h oks, each with associated Looms and 
winning Roe Experimental . Rook describing Priee w m 

Renthrumwhed at no extra cost. 

'I% 

Lincoln 
because 

Courses are 
course con- 

standard an- 
laMnaton 

RUNNING TIME METER 

(IT ITEM N2188Iron 
dnumbelectrical r of D It i 

anal, electric h 
vi such . - 

and 
refrigerators, tor: lumaces, etc. 

Records 1 - al hours, tenths and hundredths s. 
In 9,999,99 hour For 115 -volt, 00- cycles...,. 

1. 

silo 4,,..03. 0 2ei'. Shipping weight 2 ibs. $4.39 
1.,,51 Orr $29.20 

COMPUTER TRANSISTORS ON HEAT 
IBM Computer Quality Units 

1 022 -928 I -- Unit consists of one 150- 

l 
power transistor on heavy, ribbed, 

aluminum brat sink. Many experimental 
use.. (115.) $1.99 Cost Gov't over 310,00 

SINKS 

":,rP 
/ . 

-ré.C - -- 

( 1122 -915 I - - Unit consist, of two 150- 
wall power transistors L pot, several 
diodes. capacitors, resistors, etc. on heavy. 
ribbed aluminum neat s inks. Ideal for use as 
motor speed control. (4 tbs.) 

Cost Gov't Over sm.00 $4.91 ' 

SEND 250 COIN OR STAMPS FOR CATALOGS 

,'` rQa .7 ,. Order Direct From Ad. Money Back Guarantee. 
,C'i{tX "° ` SURPLUS CENTER 

s( OEPT.E W -1 20 LINCOLN, NEER. 68501 

December, 1970 

DEGREE in Electronics Engineering earned mostly by 
correspondence. Free brochure. Dept. G -9, Grantham 
School of Engineering, 1505 N. Western Ave., Hollywood, 
California 90027. 

WANT AN F.C.C. 1st CLASS LICENSE? WANT TO 
BECOME A DISC -JOCKEY? REI has a school near you 
VA approved call toll free: 1 -800- 237 -2251 or write REI, 
1336 Main St., Sarasota, Florida 33577. Florida Residents 
call: (813) 955 -6922. 

MEMORIZE, STUDY: "1970 TESTS -ANSWERS" FOR 
FCC FIRST AND SECOND CLASS LICENSE, Plus 

"Self -Study Ability Test." Proven. $5.00. Command, Box 
26348 -W, San Francisco 94126, 

PLANS AND KITS 

COLOR converter for black and white television. New 

patented system. Do -it- yourself electronic kit, for 
hobbyists and experimenters. Write for free brochure. 
Bele Electronics Corp., 111 Northeast Second Avenue, 
Miami, Fla. 33132. 

INTEGRATED CIRCUIT KITS -Free Catalog. Frazer & 

Associates, 3809 Surfwood Road, Malibu, California 
90265. 

TUBES 

TUBES -- Lowest prices. Foreign- American. Obsolete, 
receiving, special purpose, transmitting tubes. Send for 
tube, parts catalog. United Radio Company, 56 -E Ferry 
St Newark, N.J. 07105. 

TUBES, SEMICONDUCTORS, ELECTRONIC 
EQUIPMENT & COMPONENTS. Quality merchandise 
only! Serving engineers, Purchasing Agents, TV /HiFi 
Servicemen and Hams for 20 years. Write for Catalog or 
call 212 -WA 5 -7000. BARRY ELECTRONICS, 512 
Broadway, New York, N.Y. 10012. 

RECEIVING & INDUSTRIAL TUBES, TRANSISTORS, 
All Brands -Biggest Discounts. Technicians, Hobbyists, 
Experimenters- Request FREE Giant Catalog and SAVE! 
ZALYTRON, 469 Jericho Turnpike, Mineola, N.Y. 
11501. 

TUBES -36d each, Year guarantee. Tuner Cleaner $1.00. 
Free catalog. Cornell, 4213 -W University, San Diego, 
Calif. 92105. 

WANTED 

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Mass. 02062. 

QUICK CASH ... for Electronic Tubes, Semi -conductors, 
Equipment (Receivers, Transmitters, Scopes, Vacuum 
Variables, etc.) Send lists now! Write: BARRY 
ELECTRONICS, 512 Broadway, New York, N.Y. 10012 
(212 -WA 5- 7000), 

TAPE AND RECORDERS 

STEREO TAPES, save 20, 30% and more, post paid 
anywhere U.S.A. We discount batteries, recorders, 
tape /cassettes, 80 -page catalog 25d. SAXITONE TAPES, 
1776 Columbia Road, N-W., Washington, D.C. 20009. 

BEFORE renting stereo Tapes, try us. Postpaid both 
ways -no deposit- immediate delivery. 
Qua I ity -De pe nda b i I ity- Service- Satisfaction -prevail 
here. If you've been dissatisfied in the past, your initial 
order will prove this is no idle boast. Free Catalog. Gold 
Coast Tape Library, Box 2262, Palm Village Station, 
Hialeah, Fla. 33012. 

OLD Radio Programs on tape. 6 hours for $8,00. Catalog 
50d. Don Maris, 1926 Cherokee, Norman, Okla. 73069. 

STEREO TAPE TRANSPORT -7" reel -2 speeds -pause 
control -made for famous manufacturer -50 to 15,000 
Hz -with rec /play and erase heads, without case. Send 
m.o. or check for $19.50 to Stereo Center, 218 Columbia 
St., Utica, N.Y. 13502. $2.50 for prepaid shipping and 
insurance. 

TAPE RECORDERS, TAPES: blank, pre- recorded. 
Catalog 250. Tower, Lafayette Hill, Pa. 19444. 

HEAR them again. Old radio programs. Catalog 50d. 
Radio, Box 62, Struthers, Ohio 44471. 

HYPNOTISM 

SLEEP Learning. Hypnotic Method. 92% effective. 
Details free. ASR Foundation. Box 7021 eg, HC Station, 
Lexington, Ky. 40502. 

FREE Hypnotism, Self- Hypnosis, Sleep Learning. 
Catalog! Drawer H400, Ruidoso, N.M. 88345. 

BC -645 TRANSCEIVER 
t - 15 tubes. 

435 to 500 Mc. Easily adapted for ' way voice r code on Hann. Moblte. 
;- Television Experimental and Ciii 

sons' Bands. With tubes, less pow., 
supply in factory carton. $16.95 and new rl 

SPECIAL PACKAGE OFFER: BC -6.4.í 
Transceiver, Dynamotor and all 

Including mountings, UHF Antenna A5 
labile$, control box, complete set of con- 526.95 Hectors. flogs, BRAND NEW 

AN /APR -4Y FM a AM RECEIVER 
"FB" FOR SATELLITE TRACKING! 

High pi ec,sion lab instrument, (Or monitoring and 
freuency and relative signal strength, 38 ng 

to 4000 
n 

Mc. in 5 tuning ranges. For 110 v 60 cYcle 
AC. Bunt -in power SIIIII0Y. Original circuit (88.50 ,Ii:, 1,111 included. Checked out, perfect. 
LIKE NEW .. ....... .. ....... 
All Tuning Units Available for Above 

TG -34A CODE KEYER, self. contained, au- 
tomatic, reproduces code practice sig- 
nals from paper tape. 5 to 25 WPM. 
Built -in speaker. Brand new with tech. 
manual, takeup reel $24.50 and AC line cord. 
Code practice tapes for above P -U.R. 

' 

Von 6* 
BC- 603 -FM Receiver converted for operation on 35- 
5n Mc. Checked out, guaranteed. Exc. u.'ed cond. 

$39.50 
BC- 604 -FM TRANSMITTER 20 to 27.9 Mc: 30 watts 
vial controlled. NEW, with tubes $12.50 
BC- 683 -FM RECEIVER 27 -39 Mc. Checked out. ex. 
cellenl used 
ARC -1 -2 -Meter Transceiver. 100 to 156 Mc AM or 
l'W Complete With tubes, cr5'stals & dynamotor. exc. 

ed $49.50 
BC -223AX Transmitter 25 -watt, CW, MCW Voice, 
52'lllcontrol Brand ne . with three ltuningRunits2$32.50 

APN -1 TRANSMITTER -RECEIVER FM 400.450 Me. 
Easily converted for Radio Control or '70 ems. Com- 
plete with tubes. dynamotor and wobbulator.l1 

Ente. Used Sß95 Brand New $1095 

R- 4 /ARR -2 RECEIVER 234 -258 Mc.. Tunable, com- 
plete with II tubes. Excellent Used $6.95 
BRAND NEW, including dYnamOtOr with brat $ 1695 EE-8 FIELD PHONE, checked out, 
terlec excellent used. each 

NEW G & G CATALOG! 
24 PAGES, crammed with Gov't Surplus Elec- 
tronic Gear. Biggest Bargain Buys in America! It 
will pay you to SEND 25c for your copy -Re- 
funded with First Order! 

TERMS1eae 
balance 

uORRmittnc 

order. 
Fait. Minimum 

Order 59.00 F ().B NYC. Subject to 
prior sale and price change. 

G &G RADIO ELECTRONICS COMPANY 
Tel.: (212) CO -7 4605 

45 Warren St., 2nd Floor, New York, N.Y. 10007 

SURPLUS ELECTRONICS BARGAINS 

VITYr .. a kt 

As (itT 4 ft,\ fit S 

laJ k1/ klf NltllJ k1/ar , 

re Ifn f/t fat ri/ /at fnt/1,. 
le\IJ kl/ ll/ ki 

rls fIt fit fPo rit fp Ip t4 
AIJ 11J k/l! 

rat rit ret nti fsiftl f3\ rt\i 
\ii u/ ttJ i11Ut{ a\ fat AYfaa\: f41 fal r111 

40 8 pin TO5 
This mating connector is 

supplied with EACH card. 

75% DISCOUNT, UNIVERSAL CIRCUIT CARDS 

Large size cards, the easy 
inexpensive 

way 
to build, prototype, 
Epoxy -fiberglass material, 41/2" X 52/2 ". Com- 
plete with 46 contact gold plated mating 
connector, with built in card guides. Original 
cost $19.60 ea. Full instructions included. 

Circuit card and connector for 15 

Dual -in -Line I -C,'s $4.00 

Same as above, for 12 Flat -Pks $4.00 

Same as above, for 24 10 pin TO -5 I.0 -'s $4.00 

Same as above, for 40 8 pin TO -5 I -C -'s $4.00 

Same as above, for Discrete Components $4.00 

M51 /U Noise Cancelling Microphone used 

in AF pressure suits. 40 ohms imp., Uniform 
$2 00 

resp. 200 -5000 Hz. 

Strip of 12 Sylvania 6ESB lamps with caps 

and sockets. Operate from I.C. outputs. 
List Price $8.99 ., $2.75 

Kodak high quality Projector Lens 32 mm. 
F.L., f /1.6 $4.00 
Kodak high quality Projector Lens 16 mm 

F.L. , f /1.6 $2.50 

Delco DTS 423 400V Power Transistor 
$11.00 list $2.50 

Full Wave Bridge Rectifier Kit 50V, 2A $1.50 

Zener Diode 12V 3 Watt 3/$1.00 
Zener Diode IN429 6 volt reference 3/$1.25 
I.C. 5470 J -K Flip -Flop 2/$1.00 
GIANT 80 PAGE ILLUSTRATED CATALOG 
Jammed with BARGAINS in I,C,'s, Electronics, 
Optics, G.I. Watches etc. Free with any 
order, or send $,25 $ .25 

ALL ITEMS POSTAGE PAID IN THE U.S A. 

B. & F. ENTERPRISES 
PHONE: 617 532 -2323 

P.O. Box 44, Hathorne, Massachusetts 01937 

CIRCLE NO.105 ON READER SERVICE CARD 
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GREGORY ELECTRONICS 

Your Best Buys In 
QUALITY USED 

FM 2 -WAY RADIO EQUIPMENT 

GENERAL ELECTRIC 
PROGRESS LINE 

2 -WAY MOBILE EQUIPMENT 
30-50 MHz MOBILE UNITS 

14" case, complete acceesories, 
fully narrow banded. 

MA /E13 -6/12 volt, NOW 
30 watts, vibrator $118e power supply was $148. Q 

MA /E16.6/12 volt, NOW 
60 watts, vibrator 

e $148 power supply .. was $178. 0 

MD /Y16 -6/12 volt, 
60 watts, dynamo- NOW 
tor power supply $ 

88. was $128. a 

MD /Y17 -6/12 volt, 
100 watts, dynamo- 
tor power supply 

was 

MT /16 -12 volt, 60 
watts, transistor 
power supply was 

MT /13 -12 volt, 30 
watts, transistor 
power supply was 

NOW 

$138. $ 98. 

NOW 

$218. $198 

NOW 

$178. $168. 

MT/17 -12 volt, 100 NOW 
watts, transistor $248. 
power supply was $268. 

Send for new 1970 catalog 

NW 

s GREGORY 

ELLCrRONres,... 

GREGORY 

ELECTRONICS 

CORPORATION 
249 Route 46, Saddle Brook, N. J. 01662 

Phone (201) 489 -9000 

CIRCLE NO.1380N READER SERVICE CARD 

INTEGRATED CIRCUITS f RECTIFIERS 
SEMICONDUCTORS f TRIACS 

T R I A C S 
PRV 
100 .s0 1.00 
200 .80 1.40 
300 1.10 1.80 
400 1.40 2.20 
500 1.75 3.00 

1A 15A 

ER900 TRIGGER DIODES. These bidirectional trigger diodes are 
o of the best and cheapest ethods to trigger SCR's and triaes 3/51.00 

UNIJUNCTIONS! 
Similar to 2N2419. RBB of 5.7 stand off ratio of .6 and Ip of 12 with data sheet $ 80 

MRTL IC'S 
908 Full Adder 70 
912 Half Adder 50 913 Register SO 900 JK Flip Flop 50 

MOUNTING HARDWARE KITS 
These kits are used to mount our 
SCR's Zeners and Rectifiera tc. 

6e32 stud (3, 12 amp rectifiers, 
7A SCR's) 6 sets /51.00 

N. CHANNEL. FET'S TO -18 plastic 
units, low noise, low leakage, 25 volts source to gate. 50 ma gate cur- 
rent Gain to 9000 umho's .8. 60 2N4303 P channel FET with a QMS 
of 2000 ohms 5 .95 

TTL IC SERIES 
DECADE DIVIDER 3 95 
RF 112 Dual JK Flip Flop .1.25 
4 Bit Storage Register 1 25 
MC 403 Exclude ive or with Comp. 70 
MC 2057 Dual 4 input AND /OR 

GATE 70 
Silicon Power Rectifiers 

PRV 3A 12A 30A 
100 .09 .30 .50 
200 .16 .35 .80 
400 .20 .45 1.20 
800 .30 .70 1.50 
800 .40 .85 1.80 

1000 .55 1.10 2.20 

Terme: FOB Cambridge, Mass. 
Send check or Money Ordec. Include 
Postage. Average Wt. per package 
1/2 Ib. No C.O.D.'s. Minimum Order 
53.00 

BIGGER AND 
44x28 stud (30 amp. rectifiers. BETTER BARGAINS 
20 amps SCR's.) 4 set. /51.00 Rated companies 30 days net 

Send for our Pall catalog featuring Transistors and Rectifiers; 325 Elm St., (Ambridge, Mass. 

FIBRE OPTICS 1/32" 2.5 mil. fibers in 
PVC packet 5 .33/ft. 

COMPLETE LIGHT 
GUIDE BUNDLE 

consisting of an 11" length of 1/32" die. fiber optics with 
bound ends $2.00 ea. 

709C OPER AMP $1.30 SE 501 VIDEO AMP. 1.00 
SE 518 VOLT COMP. ' 1.00 
Controlled Avalanche or Epoxy 
Rectifiers 1 AMP. 

100 .07 
200 .09 
400 .11 
600 .18 
800 .20 

1000 .30 
Silicon Control Rectifiers 

PRV 3A 7A 20A 7OA 
50 .30 .35 .70 

100 .40 .55 1.00 4.00 
200 .60 .60 1.30 8.00 
300 .80 1.00 1.70 
400 1.00 1.30 2.10 12.00 
500 1.58 1.80 2.50 
600 1.50 1.90 3.00 18.00 

Tel. (617) 547 -4005 

CIRCLE NO.120ON READER SERVICE CARD 

DO -IT- YOURSELF 

PROFESSIONAL ELECTRONICS PROJECT -$1.00 up. 
Ca(,log 25f. PARKS, Box 25665A, Seattle, Wash. 98125. 

RECORDS 

POPULAR organ albums factory direct. Concert 
Recording, Lynwood, Calif. 90262. 

HIGH FIDELITY 

LOW, LOW quotes: all components and recorders. Hi -Fi, 
Roslyn, Penn. 19001. 

DIAMOND NEEDLES AND STEREO CARTRIDGES at 
low, low prices for Shure, Pickering, Stanton, Empire, 
Grado and ADC. Send for free catalog and price sheet. We 
will be happy to quote on any cartridge- Magnetic, 
Ceramic or Crystal. All merchandise brand new and 
shipped PREPAID. LYLE CARTRIDGES, Dept. E, 265 
East 149 Street, Bronx, New York 10451. 

HI -FI components, tape recorders, sleep learning 
equipment, tapes. Unusual Values. Free catalog. Dressner, 
1523 R Jericho Turnpike, New Hyde Park, N.Y. 11040. 

HI -FI EQUIPMENT -GET Our "ROCK BOTTOM" prices 
on NAME BRAND amplifiers- tuners -tape -recorders- 
speakers FRANCHISED -60 YEARS IN BUSINESS. 
Write for this month's specials -NOW! Rabson's 57th St., 
Inc., Dept. 569, 119 W. 57th St., New York, New York 
10019. 

FREE Catalog OfN E W GOVT SURPLUS ELECTRONIC BARGAINS 
Now BIGGER and 

BETTER Than Ever! 
COUPON TODAY - -- -I 

NAME: 

ADDRESS: 

CITY: STATE: ZIP NO: 

FAIR RADIO SALES Dept. EW BOX 1105 
LIMA, OHIO 45802 

86 CIRCLE NO.1410N READER SERVICE CARD 

SAVE OVER 33 1/3 on a pair of one of the world's best 
speaker systems shipped direct to you from factory. Try 
them in your home for thirty days. Write KGLL Inc., 
Water St., Lewiston, Maine 04240. 

WORLD FAMOUS DOLBY SYSTEM, used by virtually 
every major record company now available for home use. 
ADVENT Model 100 ($250) and ADVOCATE Model 101 
($125). Connect one of these devices to a good tape 
recorder and the recordings you make will have 90% 
(10d8) less noise than before. NOW you can make perfect 
copies at 3% ips. You cut tape costs in half, double 
uninterrupted recording time, increase dynamic range, 
reduce distortion, tape saturation and head wear -in short 
you will make recordings better and cheaper than you 
could at 7Y, ips. Please write us. We will send information 
on these products and where to buy them. Advent Corp., 
Department ZZ, 377 Putnam Ave., Cambridge, Mass. 
02139. 

GOVERNMENT SURPLUS 

JEEPS Typically From $53.90 ... Trucks from $78.40 
Boats, Typewriters, Airplanes, Multimeters, 

Oscilloscopes, Transceivers, Electronics Equipment. Wide 
Variety, Condition. 100,000 Bid Bargains Direct From 
Government Nationwide. Complete Sales Directory and 
Surplus Catalog $1.00 (Deductible First $10.00 Order.) 
Surplus Service, Box 820 -K, Holland, Michigan 49423. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international 
correspondence. Illustrated brochure free. Hermes, Berlin 
11, Germany. 

REPAIRS AND SERVICES 

TELEVISION tuners, any make VHF or UHF, cleaned, 
repaired and realigned per manufacturer's specifications 
$9.50. One year guarantee. Quality Tuner Repair, 526 
West Busby Street, Lebanon, Indiana 46052. 

INVENTIONS WANTED 

PATENT Searches including maximum speed, full airmail 
report and closest patent copies, $6.00. Quality searches 
expertly administered. Complete secrecy guaranteed. Free 
Invention Protection forms and "Patent Information." 
Write Dept. 23, Washington Patent Office Search Bureau, 
711 14th Street, N.W., Washington, D.C. 20005. 

INVENTORS! Sell your invention for cash or royalties! 
Our client manufacturers eagerly seek new items. 
Patented. Unpatented. Financial assistance if needed. 25 
years proven performance. For free information, write 
Dept. 25, Gilbert Adams, Invention Broker, 80 Wall St., 
New York, N.Y. 10005. 

ELECTRONICS WORLD 
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PHOTOGRAPHY -FILM, EQUIPMENT, SERVICES 

SCIENCE Bargains- Request Free Giant Catalog 
"CJ" -148 pages -Astronomical Telescopes, Microscopes. 
Lenses, Binoculars, Kits, Parts, War Surplus bargains. 
Edmund Scientific Co., 300 Edscorp Bldg., Barrington, 
New Jersey 08007. 

EMPLOYMENT INFORMATION 

EXCITING OVERSEAS JOBS. Directory $1.00. Research 
Associates, Box 942 -E, Belmont, California 94002. 

FOREIGN and USA job opportunities available now. 
Construction, all trades. Earnings to $3,000.00 monthly. 
Paid overtime, travel, bonuses. Write: Universal 
Employment, Woodbridge, Conn. 06525. 

EDUCATIONAL OPPORTUNITIES 

LEARN WHILE ASLEEP, Hypnotize! Strange catalog 
free. Autosuggestion. Box 24 -ZD, Olympia, Washington, 
98501. 

MAGAZINES 

JAPAN PUBLICATIONS GUIDE business, pleasure, 
education. $5.00. INTERCONTINENTAL, CPO 1717, 
Tokyo 100 -91. 

OVER 2,000,000 Backdate magazines! Specify needs. 

Midtown, Box 917EW, Maywood, New Jersey 07607. 

BUSINESS OPPORTUNITIES 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, 
Dallas, Texas 75201. 

I MADE $40,000.00 YEAR by mailorder! Helped others 
make money! Start with $10.00 -Free proof. Torrey, Box 
318 -N, Ypsilanti, Mich. 48197. 

JAPANESE Electronics New Products Monthly! 
Specimen copy $1, deductible. Dee, 10639 -W Riverside, 
North Hollywood, Calif. 91602. 

FREE BOOK "999 Successful Little -Known Businesses." 
Work home! Plymouth 445 -P, Brooklyn, New York 
11218. 

MAKE BIG MONEY raising chinchillas, rabbits, guinea 
pigs for us. Catalog -250. Keeney Brothers, New 
Freedom, Pa. 17349. 

$200.00 DAILY In Your Mailbox! Your Opportunity To 
Do What Mailorder Experts Do. Free Details. Associates, 
Box 136-EW, Holland, Michigan 49423. 

MAILORDER! Make big money working home. Free 

report reveals millionaire's trade secrets! Executive 
(1 K12), 333 North Michigan, Chicago 60601. 

MUSICAL INSTRUMENTS 

30% DISCOUNT name brand musical instruments. Free 
catalog. Freeport Music, 127 -L Sunrise Hway, Freeport, 
N.Y. 11520. 

RUBBER STAMPS 

RUBBER ADDRESS STAMPS $2.00. SIGNATURE 
$3.50. FREE CATALOG. JACKSON'S, BOX 443 -G, 

FRANKLIN PARK, ILL. 60131. 

PRINTING 

OFFSET Printing. Free catalog. Speedy Print, 1906 
Swede, Norristown, Pa. 19401. 

MISCELLANEOUS 

WINEMAKERS: Free illustrated catalog of yeasts, 

equipment. Semplex, Box 122-76, Minneapolis, Minn. 
55412. 

SPECIAL interest records available, produced by the 
editors of the world's leading special interest magazines. 
Send for free catalog. Record Catalog, EW, Ziff -Davis 
Publishing Company, One Park Avenue, New York, N.Y. 
10016. 

December, 1970 

DECODERS! COUNTERS! LATCHES! MEMORIES! IC's 

NATIONAL DYNAMIC 
SHIFT REGISTERS 
Any 3 - 10% Discount! 

Type Description Sale 
MM -500 Dual 25 Bit $3.95 
MM -502 Dual 50 Bit 5.95 
Both TO -5 Cases 

COUNTING SYSTEM FAIRCHILD IC "AMP" 
Any 3 !0 % Discount! 

Type Description Each 

702 Wide Band DC 1.49 
703 RF -IF Amp 1.25 
709 Operational Amp 1.49 
710 Hi -Speed Diff 1.19 
711 Dual Comparator 1.49 
741 Freq. Comp. 709 2.50 

3 PC. KIT 

$10 
Includes SN749.0 decade 
counter, SN7441 BCD 
decoder -driver, SN7476 
quad latch with hookups. 
instructions, 

GIANT SALE ON NEW TTL 

TEXAS & NATIONAL ICs 
Guaranteed! W /Spec Sheets 

Any 3 - 10% Discount! 

Type Description SALE 

SN7400N Quad 2 Input Nand Gate $ .88 
SN7402N Quad 2 Input NOR Gate 
SN7404N Hex Inverter 
SN7410N Triple 3 In. NAND Gate 
SN742ON Dual 4 In. NAND Gate 
SN7430N 8 Input NAND Gate .88 
SN7440N Dual 4 In. Nand BUFFER .88 
SN7440F Dual 4 In. Nand BUFFER .88 
SN7441N BCD to Decimal Driver 4.95 
SN7442N BCD to Decimal Decoder 4.50 
SN7470F J -K Flip Flop 
SN7472N J -K Master Slave Flip Flop 1.19 
SN7473N Dual J -K Master Slave 

1 49 Flip -Flop 
SN7474N Dual "D" Type Edge 

Triggered Flip Flop 1.49 
SN7475N 4 Bit Bistable Latch 2.95 
SN7476N Dual J -K Master Slave 

1 49 Flip Flop 
D SN7483N 4 Bit Binary Full Adder 4.50 

SN7490N Decade Counter 
SN7492N Divide -by- twelve Counter 4.50 
SN7493N 4 Bit Binary (divide by 16) 3.98 
SN7495N 4 Bit Right & Left Register 4.50 
Code: F - Flat Pak, N - Dual Inline 

.88 

.99 

.88 

.88 

FALL -CHRISTMAS LI NE- LITERS 

SPRAGUE- IC's 

Your Choice 

3 for $1 

908 
912 

913 
921 
940 
960 

D 2 -N CHANNEL plastic Fets 2N3819 Texas .$1.19 
2- UNIJUNCTION transistors 2N4891 .. 1.19 
1 -IG MOS FET P channel 2N4353 $1.00 
3- TRIGGER diodes for Sers, Triacs $1.00 
1 -15 -AMP Triac 200 PRV $1.49 

I 
J 

Full Adder 
Buffer 
Half Adder 
Shift Register 
Dual 2 In. Ga 
JK Flip Flop 
Dual Buffer 

4,000 BIT 
MEMORY $8.50 .i eus. (:4í{:f ''>1 

- te{erasPnpawlwJ 
. 71 GLi;:gitii°:Y"tt :i_- 

r si3s9lraRSSÜS9u1, 
I 

From IBM Computers, 
Guaranteed! W /Spec Sheets 

FAIRCHILD IC SALE 

Guaranteed! W /Spec Sheets 
Any 3 - 10% Discount! * =TO -5 case. N -dual inline: 

Type Description Sale 

914* Quad 2 Input Gate $ .99 
915* Dual 3 In. Gate .77 
923* J -K Flip Flop 99 
958N* Decade Counter 3.95 
959N Quad Bistable Latch 2.95 
1128 8 Bit Memory 2.49 
9033N 16 Bit Memory 3.95 
9601N Triggerable Monostable Vibrator 4.95 
9300N 4 Bit Shift Reg. 2.49 
9301N 1 of 10 Decoder 3.95 
9304N Dual Full Adder 3.95 

10 Catalog on Fiber Optics, 'ICs', Semis, Parts 

Terms: add postage. Rated: net 30, cod's 25%, 
Phone Orders: Wakefield. Mass. (617) 245 -38291 
Retail: 211 Albion, St., Wakefield, Mass. 

P.O. BOX 942 W 
LYNNFIELD, MASS POLY PAKS 

CIRCLE NO. 123 ON READER SERVICE CARD 

RECTIFIERS & TRANSISTORS 
Silicon Rectifiers 

Ply 1 251 501 1001 2001 4001 6001 800_1 10001 1200 

1A I -1.03L041 .061 .081 .101 .141 .171 .22 
18A1.091.151_-191_291_391 -I -L__-1 - 
20A 1.231 -I -I .591 .7511.1311.351 1.731 2.10 40 11.381 -I -11.3511.8012.2512.701 3.151 3.60 

Tophat. Flangeless. ePresiflt. 3. 20. 40 Studs 
Silicon Controlled Rectifiers 

1500 PIV PRV 1 25 1 50 1100 1200 1 

400 
1 

600 

RECT. 1A 
1 - I - 1 - 1 

.30 I .55 1 .85 

STUD 
18Áe I 

.15 
I .23 ! .35 I 6011_ 0 11.40 1 AMP 

250 EA. 20A 1.18 1.32 1.45 1.70 11.15 11.95 
.TOphat Presset. 7 & 20 Amp Stud 

Germanium Power Transistors 
150W- T0.3 -7A 

2N456Á- 4011-.25 2N 458A- 80V -.45 
2N457A- 60V -.35 2N1021A- 100V -.60 

2N1038- 40V- 8/$1.00 -20W TO-5-3A 
Silicon Power Transistors 

2N 389A 85W, 60V -.55 2N1047A 40W, 80V -.40 
2N 424A 85W, 80V -.65 2N1718 10W 60V -.15 
2N 497 4W, 60V -.10 2N1724 50W 80V -.65 
2N 498 4W, 1008-.12 2N2151 30W 80V -.25 

Silicon Small Signal NPN, TO -5 
2N696 7 /51.00, 2N697 6 /$1.00, 2N699 5 /51.00 

3N34 Tetrode -601; IN34A Diodes 100/$2.98; 
2N1142 Ger. Hi -Freq. Amplifier 3 /$1.00; Thermistor 
Beads, 5000 ohm or 1200 ohm -3 /51.00; Varicaps- 
27, 47, or 100 pf, 4V -$1.25 ea.; P.C. Board 5"x7"x, /, 6"- 
1 oz. Copper- 3/1.00; Photo Cells, Herne. Glass, 5 

Diff. for $1.00; 2N1300 Series, TO-5 Assorted -25/ 
$1.00; R.F. Coil Assort. 25/$1.00, I.C. TO -5 -15/ 
$1.00. 
8e 10 

Epoxy 
Zeneers 

200 
185 Volt 49g, 

P.C. 

Connector 15 Contact 2 /51.10. 
ASSORTMENTS 

Precision resistors film 50 /$1.00 
Precision resistors wirewound 40 /51.00 
Ferric Chloride Etchant, 16 ox. bottle .98 
Relays 6 different types 6/$1.00 
Terminal lugs, assorted 200 /51.00 
Tie lugs, assorted 50/$1.00 
Push button switches, on -off, panel 6 /$1.00 
Pots, 2.4 watt, different 10 /$1.00 
Free $1.00 pack with $10.00 order; min. order $3.00; 
send sufficient postage, overage refunded; fully 
guaranteed; free catalog. 25% down on COD's. 

GENERAL SALES CO. 
254 E. Main St. (713) 265 -2369 

Clute, Tex. 77531 

CIRCLE NO 140 ON READER SERVICE CARD 

Photo Electric Assemblers 

H7000 
H7001 

H7000 
Contains cadmium sulfide photo cell, po- 

tentiometer, relay, lamp & Fairchild 2N- 

2657, 15 /a" x 11/4 ". original used as expo- 

sure meter control. Complete with circuit 

diagram & application data $1.25 

H7001 

Contains cadmium sulfide photocell, 2 -500 

JL variable resistors, & Fairchild 2N2240. 

Change in light changes bias on transis- 

tor. Useful for all types of light sensing & 

alarm devices 75 ea. 

1-19040 

Honeywell Boards 51/2" x 6 ". Loaded with 

late no. transistors, diodes, resistors and 

capacitors. 2 different boards $1.00 

SPECIAL: 3 each H7000, & H7001 ____ 5.00 

Lots of other items -send for free flier; All 
merchandise full guaranteed. Please include 
postage; excess will be refunded. Include 
sales tax where applicable. 

ABOX 1, LYNN, MASSACHUSETTS 01903 
DELTA ELECTRONICS CO. 

CIRCLE NO. 104 ON READER SERVICE CARD 
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KEEP PACE WITH SPACE AGE! SEE MOON SHOTS -LANDINGS, SPACE FLIGHTS, CLOSE -UP! 
EXCELLENT 

JLP/IAS 
GIFTS! 

1st QUALITY OPAQUE UNDER $200 
Terrific Buy! Top Quality! 
Projects brilliant, sharp 41/ ft. sq. image from 8' using 
up to 

image 
color, b &w il- lustrations. Retains all orig- inal colors, proportions. 

enlarges drawings, coins, maps, etc. Revolutionary 
peanut -size quartz Halogen 
lamp (50hr. life), 200mm anastigmatic lens (f3.5, 
8 F.L.), unique internal re- flecting system give maxi- mum brightness, entire field 
focus. Can be used upside down. Turbo- coo)ed.51 , ft. cord 
Stock No. 71,272 AK .. (Wt: 111/4 lbs) .. $89.75 Ppd 

$16.50 AIR POLLUTION TESTER! 
)st low - cost survey - type instrument. Quickly pro- vides quantitative results it 
threshold limit ranges set 
by Amer. Conf. of Gov't In- 
dustrial Hygienists. Sensi- tivt. accurate. widr n 
ing range. Includes t2aa 
poules each to test for CO2, 
CO, H2S, NO2 and S02. 
Sufficient for 2 to 4 tests depending on concentration. Lightweight Kit includes 
sturdy vacuum primp, coupl- ing tubes, complete instructions with scales to determine arvults. Sets !4, of replacement ampoules available sep - ately for $4.75. 

Stock No. 71,349ÁK $16.50 Ppd. 

LONG -WAVE BLACK LIGHT FIXTURE 
Extreutely satile, 
pactly designed, long wave 
( 3200-4000 angstroms) 
black light (ultraviolet) fix- ture. Has 6 -watt, 110 -v lamp with built in filter - eliminates harmful shorter wave rays. Use to identify minerals, fungi, bacteria -check for surface flaws, oil and gas leakage- 
perfect for displays with 
fluorescent paper, paints, 

' chalk, crayons. trace pow. der. In cl. ltiust: able uminum reflector. push -pull switch, 
Con plug. Mount vert.. hoer., Or on corner. 10" 

. l 
Stock No. 70,364AK $12.50 Ppd. 
REPLACEMENT BULB 
Stock No. 60,124AK $4.75 Ppd. 

MIRRORED BALLS BOUNCE LIGHT 
Yesteryear's ballrooms tho in mirrored lights hat ricochet to the Leat 
of today's discotheque. 
clear, 

tO 
handmade 

lustrous, 
las mirrors on each ball 

ate fantastic lighting 
effects. Motorized -they cast reflections that blow 
the mind! Ideal for light shows, displays, re rants. hotels, and modern stores. 

Stock No. 85.1SOAK .... (16" Diem.) ....$75.00 Ppd. 
Stock Na. BS,ISOAK .... (16" Diam.) ....$17.50 FOB Stock No. 71,065ÁK (B" Diem.) ....$17.50 Ppd. 

BLACK -LIGHT MIGHTY MITES 
Relatively small (12 ") fix - tures give surprisingly 
bright blackllght. Mirror. 
linished reflector makes in- stant starting l [ bulb look like 

high- intensity 0. watter. Up to 5.000 hours 
of safe, long wave I;I(3flOA) blackllght to really turn -on 
parties- light & theatrical 
shows. psychedelic decors. 
holiday decorations. Shock- -w- proof end -caps remove for 
safe. easy replacement of bulb and snorter. Stands upright or horizontal. Aluminum 

Stock No. 71.274ÁK $14.95 Ppd, 
DELUXE OUTDOOR /INDOOR MODEL 
Stock No. 71,299AK 519.95 Ppd. 

PSYCHEDELIC LIGHTING HANDBOOK 
100 information packed 
pages! Fully explains latest 

tlrt ,-.y - " psychedelic lighting equi m 

e [ techniques, develop- 

0%\\ 
n[ , Covers all facets f 

$tr 
-yi T.T iuctihAdetñciúéiñéh sq. 011 °s, 7.. 'i; ".21 , 3 C. ;.a. black lights, projectors. ergs. 

tats. organic elides. mirror.. 
color organs. polarized cot - 

r light boxes. MusicVisioc. 
etc. Shows how to "psy- chedellze" parties. musical 

np "electric trips" for groups. shows or how to t 

loos" ele 
private gatherings. 8 /2" x 11" 

Stock No. 19100ÁK 
ncheA for 3 ring binder. 

53.00 Ppd. 

MAIL COUPON FOR GIANT FREE CATALOG 
148 PAGES- 1000's OF BARGAINS 

Completely new 1971 edition. New Items. categories, illustrations. Dozens of electri- 
cal and electromagnetic earls, a 
1_nnrmous selection of Asti onomi o cal Tele- scopes. Ml crosrones. Binoculars. Magni tiers. Magnets. Lenses, Prisms. Many war 
sui-plus items: for hobbyists. exoerlment- 

workshon. factory. Mail coupon for catalog "AK" 
FDMUND SCIENTIFIC CO. 
300 EDSCORP BUILDING, 
BARRINGTON. N.J. 08007 

NAME 

:1pliIIl:- 
t'l'fY 

ST:\Tt. zIl' 

HIVOLTAGE ELECTROSTATIC GENERATOR 
Van De Graaff low -amp type. 200,000 volt potential, yet safe. Demon- 

strates lightning, St. Elmo's 
lire, repulsion of charges, electrostatic dust collection, 
many other electrical won- ders. Motor, 110V, 60- cycle, AC. Humidity range, 
0 -90 %. Current, 1.5 to 2.5 
microsmps. Aluminum base 
frame and charge collector. 
Unbreakable plastic. Insulat- 
ing Column. Ht. 17 ", die. 
6a/4 ". Full Instructions. 
Stock No, 70,264AK $53.75 Ppd, 

1st COMPLETE CRYSTAL SLIDE SETI 
Five brilliantly colored crys- tal slides create dramatic ef- fects. Fit 35mm slide pro - lector. Add polarizing spin - 
ter- delicate, crystalline pat- erns appear to move, 
change colors. Sets contain 
2 types of crystals: 4 Re- sorcinol Slides - brilliantly 
colored, wispy patterns; 1 
Acetanilide Slide - jagged 
and rigid brown & purple 

mounted. Sandwiched 
Glass- 

mounted. 
Mylar® & polarizing material -less than 
No. P- 41,382AK Set A 
No. P- 41,381AK Set B 
MOTORIZED POLARIZED SPINNER KIT St k N . 71.132AK $12. Ppd. 

1/10" thick. 
$10. Ppd. 
$10. Ppd. 

SPECIAL VISUAL EFFECTS PROJECTOR SET 
Dazzling, avant-garde vis- 

effects. vFantastic varl- 
Specials package offer I- - con- 
tains all necessary spasm - 
tus. Create floating, plod - 
ing. fiery bursts of color like 
"Symphony of Spheres," "Chromatic Starbursts, - 
"Crystal Starbtust." Fea 
tures 35mm 500 W. fan 
cooled projector p odlces bg image at short distance. ! +ÿ 
Accepts two 95' diam. wheels .8";t 
(Dry Kaleidoscope & Hexld5' Hes). 2 cylindrical acces- sories (6" Colored Cloud & 5" Hexldo.scope w /six Internal mirrored walls). Perfect for entertaining. parties, photog- raphy. Complete Instructions. 
Stock Na, 71,212ÁK 579.50 Ppd. 

QUICK OCR "GO ... NO -GO" TEST! 
New, low -cost way to save 

& money in OCR oper- 
ations by detecting im- proper 

characters, 
lines. spacing problems oc- r. Two 27mm reticles with 

handy, pocket -sized 6X Com- parator for 
c 
hecking ANSI size I & IV character net 

Etched with transp red ink. 
Quic kly,2eeasil check char- 
acter 

line 
shape, skew & 

skew pacing & 
skew; width: voidages, 

peaks, valleys, extra marks, English c metric ales. 
No. 41,350AK (With Comparator) . $34.50 Ppd. SIZE I RETICLE ONLY -No. 30,642ÁK .... $11.00 Ppd. SIZE IV RETICLE ONLY -No. 30,643AK .... $10.75 Ppd. 

s.äifa' 

13423' 
szs xr 

NEW $99.50 HELIUM -NEON LASER! 
slant starting w /tltrecdtimes 
Power output of comparable 

models. Steady. ripple -free 
light of moderate i safe, 
power. Excellent collima- 
tion. Particularly useful for studies, experiments in hol- 
ography. interferometry, dif 
fraction, optical alignment. 
Simple and safe to use- just plug In. switch on. 
The 41/e lb. unit reaches 
75% power in 2 secs.; full 
power. typically 0.5 mllliwatt (0.3 mW minimum) in 
3 mins. Beam divergence only 2 mllliradiano (far ahead of c 

t 

metitìon I I bean" only it cros at 40 feet. Stock No. 79.004ÁK $99.50 Ppd. 
No. 79.008AK SINGLE MODE $129.50 

PLUG -IN ULTRASONIC ALARM /LIGHTER 
Silent, economical. easy 
to Install. No special at- tachments or electrician needed. Just plug In socket -then plug lights and /or 
alarm Into It. Activates when It 'hears" some- 

¢. Resets automatically. 
Ultra. sensitive up to 30 
ft. Sensitivity control can adjust out pet noise. Con- 

elitent for night light - 
minates fumbling or In- 

jury in darkness. Ideal for 
timer. eon -of switch. e35KZH frequency; 

with bullt-in 
30v. 60 

HOAC. 
No. 71.283AK ... (103 /a "X3t /4 "X31/4 ") ., $69.95 Ppd. 

3" ASTRONOMICAL TELESCOPE 
See moon shots. orbits - 
stars, phases of Versus. 
planets close up, BO to 180 
power. Aluminized and over - 
coated 3" diameter f /10 
primary mirror, ventilated 
cell. Equatorial mount with 
locks on both axes. Equip- 
ped with 60x eyepiece and 
mounted Barlow lens 3x 
finder telescope, hardwood 
tripod. Included FREE: 

STAR CHART ''; 272 -page 
"HANDBOOK OF HEAV- ENS"; "HOW TO USE YOUR 
Stock No. 85.05OAK 
41/4" REFLECTOR 
Stock No. 85.1O5AK 
6" REFLECTOR 
Stock No- 85,O86AK 

TE1,ESCOPE. 
$29.95 Ppd. 
594.50 FOB 

$239.50 FOB 

EDMUND 300 EDSCORP BLDG. 
SCIENTIFIC CO. BARRINGTON, NEW JERSEY 08007 

ORDER BY STOCK NUMBER SEND CHECK OR MONEY ORDER MONEY -BACK GUARANTEE 
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FREE 
INFORMATION 
SERVICE 
11/ Here's an easy and convenient way 

for you to get additional information 
about products advertised or mentioned 
editorially in this issue. Just follow the 

directions below...and the material will 

be sent to you promptly and free of 

charge. 

Tear out one of the perforated post- 

age -free cards. Please print or type your 

name and address where indicated. 

11 Circle the number on the card that 
corresponds to the key number at the 

bottom of the advertisement or editorial 
mention that interests you. (Key numbers 

for advertised products also appear in the 

Advertisers' Index.) 

1/ Simply mail the card. No postage is 

required. 

43/ Inquiries for information other than 

"Free Information Service" are to be 

directed to Electronics World, One Park 

Avenue, New York, N.Y. 10016. 

1/ The "Free Information Service" is 

available to all readers of Electronics 

World. If your copy is passed along, the 
next reader can also take advantage of 

this service. All he has to do is tear out 

the remaining card and follow the same 

directions. 

y Electronics World's Free Information 
Service lets you "shop by mail ". 

8» 

NAME (PRINT CLEARLY) TITLE 

COMPANY NAME 

ADDRESS 

CITY 
PLEASE 

STATE 
insure 

INFORMATION 
CIRCLED. 
products 

ZIP CODE 
date 

Index.) 

(Zip Code must be included to 

SEND ME ADDITIONAL 

(Key numbers for advertised 

delivery.) (Void 60 days after 
ON PRODUCTS 

also appear in Advertisers 

of issue.) 

I HAVE 

SC 1270 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

46 47 48 49 50 51 52 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 82 83 84 85 86 87 88 89 90 

91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 

136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

NAME 

COMPANY 

ADDRESS 

CITY 
PLEASE 

(PRINT TITLE 
CLEARLY) 

NAME 

STATE ZIP CODE 
(Zip Code must be included to insure delivery.) (Void 60 days after date of issue.) 

SEND ME ADDITIONAL INFORMATION ON PRODUCTS 
CIRCLED. 

I HAVE 

SB 1270 
1 

(Key numbers for advertised products also appear in Advertisers Index.) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

46 47 48 49 50 51 52 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 82 83 84 85 86 87 88 89 90 

91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 

136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

NAME (PRINT CLEARLY) 
TITLE 

COMPANY NAME 

ADDRESS 

CITY STATE ZIP CODE 
(Zip Code must be included to insure delivery.) (Void 60 days after date of issue.) 

PLEASE SEND ME ADDITIONAL INFORMATION ON PRODUCTS I 

CIRCLED. 
(Key numbers for advertised products also appear in Advertisers Index.) 
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5 new RCA VOM's* 
Priced from $9.95 * *to 
$48.00 ** 

ilV GIEÌA 

n.ror 
4 

ldyVk t'3MA 2nhMA 

(J +0 O O 

0 0 0 0 
RV iV pA(,J IkV 

*Complete with test leads, 
batteries and full 
RCA warranty 
(12 months parts and labor). 

Input resistances 
from 2000 to 100,000 
ohms per volt. 

"Optional Distributor Resale Price 

RC,' 

RCJ1 
1 
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00 \ 
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r 20 
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R11 111i1 0 l;t kt.0 . 
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RCA IElectronic Components I 
Harrison, New Jersey 07029 
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This ad entitles you to peek 
under counters, behind displays, and around 

curtains at any E -V LANDMARK 100 
showroom, to see where that great 

sound is coming from. 
(A clue: don't rule out those little speakers.) 

When we first demonstrated the Cy 
LANDMARK 100 system at hi- 

fi shows we noticed a peculiar reaction. 
Knowledgeable listeners seemed to be 
looking everywhere but at the system. 

So we asked them why. "We're trying 
to find the hidden speakers and ampli- 
fiers," they admitted. And some wouldn't 
be content until they had personally 
checked behind display walls, in closets 
and under tables. 

We let them look to their heart's con- 
tent. And to listen with a growing con- 
viction that this system was indeed unique. 
With deeper bass and bigger sound than 
seemed possible from such modest pro- 
portions. Plus uncannily low distortion. 

The questions came thick and fast. 
How? Why? How did we do it? Our 
brochure provided the facts (the same 
booklet we'll be happy to send you). It 
explains about our Acoust- Array* speak- 
ers that have to be just 10" on a side to 
provide the right blend of direct and 
reflected sound for best control of stereo 
dispersion. 

And we also tell you about Servo - 
Linear* motional feedback. This inge- 
nious circuit senses actual cone motion - continuously comparing and correct- 
ing it to agree perfectly with the original 
signal. 

The brochure tells more: about the 
performance of our sensitive AM /FM 

high fidelity systems and speakers tuners, amplifiers, receivers public address loudspeakers 
microphones phono cartridges and stylii aerospace and defense electronics 

MlcropLoneS 
CIRCLE NO 111 ON READER SERVICE CARD 

Musician's speakers/microphones 
CIRCLE NO. LU ON READER SERVICE CARD 

stereo tuner, 100 ** watt stereo amplifier, 
exclusive Stereo -V magnetic cartridge, 
and the 4 -speed component -quality au- 
tomatic turntable. And the price, just 
$399.95 suggested retail. 

But no printed word can duplicate the 
listening experience. It can only attempt 
to explain it. That's why a LANDMARK 
100 is waiting to be heard at your nearby 
Electro -Voice showroom. In just a few 
minutes you can receive a liberal educa- 
tion in the state of the art. 

Enjoy yourself. Soon. 
Electro -Voice trade mark. Patents applied for Acoust.Array design. 
'Music power, ± 1 dB (80 watts IHF), 40 watts continuous sine wave. 

ELECTRO- VOICE, INC., Dept. 1204N 
629 Cecil Street, Buchanan, Michigan 49107 

glecZYka® 
PA SpeekenIAcceeeodes High Fidelity apeeker /electronic 
CIRCLE NO.132 ON READER SERVICE CARD CIRCLE NO. 1.1.4 ON READER SERVICE CARD 

a GULTON subsidiary 
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