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Coming from Dyna, that's really news. Never before 
in 20 years has Dynaco claimed marked sonic im- 
provements when it has introduced a new model. Every 

Dynaco product has been designed for the perfec- 
tionist. The simple fact that the PAT -5 preamplifier is 

clearly superior to previous Dynaco tube and transis- 
tor designs is history making. Until now, they were 
classed with the most expensive competitors. 

1 

1 

I LIyIvac0 Name Division Tyco Laboratories am e 

I Box 88, Blackwood, N. J. 08012 Address 

Also available in Canada from Dynaco of Canada Ltd. City State Zip 

It includes complete facilities for two tape recorders, 
truly useful tone controls, external processor loop, 
monster -amp power and speaker switching capability, 
extra phono gain option, low impedance headphone 
output, 3 -stage regulated supply, and it is quiet! 

Best of all, it's a DynaKIT. Easy assembly, superior 
parts quality, assured results from complete in- circuit 
testing of every fully -assembled audio circuit board. 

Please send complete test reports and full specifications on all Dynaco 
amplifiers, tuners and loudspeaker systems. RE -3 
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"Votatiter introductory offer to new members of the 
ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 

404/445 
ELECTRONIC 
CIRCUITS 
MANUAL 
by J. Markus 

Pub. price, $22.00 
Club price, $15.75 

637/458 

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

404/437 
SOURCEBOOK 
OF ELECTRONIC 
CIRCUITS 

by J. Markus 

Pub. price, $21.50 
Club price, $17.50 

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

491/364 
THE DESIGN OF 

DIGITAL 
SYSTEMS 

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

286 515 

INTEGRATED 
CIRCUITS: 
A Basic Course 
for Engineers 
and Technicians 
by R. G. Hibberd 

Pub. price, $10.25 
Club price, $8.45 

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

11 OK ni 
of these great profession al books 

OO 
for 
only 

388/458 
MAGNETIC 
RECORDING 

by 
C. E. Lowman 
Pub. price, $14 50 
Club price, $9.75 

0101111111111i 

VALUES FROM $8.45 to $37.45 

Special $1.00 bonus book 
comes to you with your 

first club selection 

287/341 
STANDARD 
HANDBOOK OF 

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

124/035 
HANDBOOK OF 

PHYSICS, 2/e 
by Condon and 
Odishaw 
Pub. puce, 537.45 
Club price, $14.95 

Save time and money by joining the r:, 
Electronics and Control Engineers' Book Club 

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 Engineer? 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. 

Circle 2 on reader 

238/901 
APPLICATIONS 
OF OPERATIONAL 
AMPLIFIERS 

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

353/387 
MINICOMPUT- 
ERS FOR 
ENGINEERS & 

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

(.1Q 1;7 
OPERATIONAL 
AMPLIFIERS 
by Tobey, 
Graeme & 
Huelsman 
Pub. price, $15.00 
Club price, $11.50 

209'731 

STANDARD 
HANDBOOK FOR 
ELECTRICAL 
ENGINEERS, 
10 /e 
by Fink and 
Carroll 
Pub. price. 531.85 
Club price. i24.95 

MAIL THIS COUPON TODAY 

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

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

Write Code No. of 
bonus book 

here 

Write Code No. of 
first selection 

here 

Name 

Address 

City 

State Zip 

E33269 
I_ 

service card 
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Now you don't have to turn down jobs 
just because the sets 

were made in the Far East. 

Your Sylvania Distributor has 
solved one of your biggest problems 
in semiconductor replacements for 
imported equipment. 

Until now, unless your shop was 
around the corner from an import 
warehouse, you probably had a tough 
problem. Especially for those non - 
repairable modules. 

But not anymore. 
Sylvania's new ECGTM 1000 series 

gives you over 140 new integrated 
circuits and modules for imported sets 
right on your distributor's shelves. 

And, thanks to our newest inter- 
changeability guide (ECG 212E -4), 
those 140 parts add up to a lot more 

when it comes to the number of types 
they'll replace. 

That means you don't have to watch 
a profitable repair job walk out the door 
just because getting the parts could 
make it unprofitable. 

It also means that you've got one - 
stop shopping for all of your repair 
jobs, foreign or domestic. 

Whether you need semiconductors, 
picture tubes or receiving tubes, you'll 
find them all at one electronic 
supermarket. 

Your Sylvania Distributor. an SYLVAN IA 

GTE Sylvania, Electronic Components Group. 
100 First Avenue, Waltham, MA. 02154 
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More than 65 years of electronics publishing 
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30 $2500 FM Tuner- It's Something Special 
And it's worth it. Take a close look at how and why this 
tuner does its job. You'll want to know the whole story. 
by Len Feldman 

37 One -Sided Noise Reduction System 
The Burwen unit takes out the noise during playback - 
and no prior encoding is required. by Len Feldman 

40 Battle Of The Tapes 
Reel -to -reel vs the cassette. Which one is better? What 
should you choose? Find out how to make the choice 
that's right for you. by Fred Petras 

44 FM Tuner Roundup 
R -E takes a look at the new crop of FM tuners. There's 
a two -page chart of specs for easy comparison. 
by Fred Petras 

BUILD ONE 
OF THESE 

56 TV Typewriter II 
Part II: Dig in and get going on this new personal com- 
puter terminal. by Ed Colle 

59 IC Breadboard 
Part II: When it's finished, you'll have an experimenter's 
dream. A breadboard with built -in power supplies and 
signal generators. by C. D. Wadsworth 

62 Unique Digital Clocks 
Part Ill: The giant wall clock has 31/2" high LED readouts. 
by Mike Robbins & Chuck Caringella 

TEST 
EQUIPMENT 

20 Equipment Reports 
Switchcraft 621 Dolby FM Compensator; Shure M688 
Stereo Mixer 

53 Using Curve Tracers 
Part I: A new series of articles that show how the curve 
tracer works and how you can use it effectively. 
by Charles Gilmore 

TELEVISION 71 Service Clinic 
Horizontal oscillators; symptoms, causes, tests, 
cures. by Jack Darr 

GENERAL 4 Looking Ahead 
ELECTRONICS 

and 

Tomorrow's news today. by David Lachenbruch 

12 Appliance Clinic 
Smoke and fire detection. by Jack Darr 

64 R -E's Replacement Transistor Directory 
2N5514 through 2N5811. 
compiled by Elizabeth & Robert F. Scott 

DEPARTMENTS 98 Advertising Index 74 New Products 
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6 New & Timely 88 Technotes 
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WHO'S ON TOP? Open reel? Cassette? It's 
a reel horse race. Get the details in the 
article starting on page 40. 

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

editor -in -chief and publisher 
Larry Steckler, CET, editor 
Robert F. Scott, W2PWG, CET, 

technical editor 
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Radio Electronics is a member of 
the Institute of High Fidelity and is ,... 
indexed in Applied Science & ;¡ 
Technology Index and Readers 
Guide to Periodical Literature. 

Radio -Electronics, Published monthly by Gems - 
back Publications, Inc., 200 Park Avenue South, 
New York City 10003. Phone: 212 -777 -6400. Sec- 
ond -class postage paid at New York, N.Y. and 
additional mailing offices. One -year subscription 
rate: U.S.A., U.S. possessions and Canada, $8.75. 
Pan -American countries, $10.25. Other countries, 
$10.75. Single copies 75c. ) 1975 by Gernsback 
Publications, Inc. All rights reserved. Printed 
in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices 
of undelivered copies (Form 3579) to Radio - 
Electronics Subscription Service, Boulder, CO 
80302. 

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

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

300,000 -set TV recall 

Largest television -set re- 
call in history was ordered by 
the government's Bureau of 
Radiological Health when it 
ordered modification of some 
300,000 Panasonic, Bradford 
(W.T. Grant) and Penncrest 
(J.C. Penney) color sets sold 
in the last two years to elimi- 
nate the possibility of emis- 
sion of X -rays in excess of 
government standards. Im- 
porter Matsushita Electric 
Corp. of America at press 
time was fighting the recall 
order and said it would sub- 
mit proof that most of the 
sets couldn't emit excess 
radiation in the field even 
though laboratory tests indi- 
cated the possibility existed. 

None of the sets involved 
was found to be actually ra- 
diating above the permissible 
maximum. But in testing some 
9 -inch Panasonic color sets, 
the BRH found that when 
the filter choke was disabled 
and both user and service 
controls were maladjusted, 
the sets could be made to 
emit radiation nearly triple 
the limit through the tube's 
faceplate. This amount of 
radiation is still only one - 
tenth the level of natural 
background radiation. Pana- 
sonic agreed to modify the 
15,000 sets of this model 
which were already in the 
field. BRH later ordered the 
company to modify all 300,- 
000 sets -with screens up to 
25 inches -using similar cir- 
cuits, because it said Pana- 
sonic didn't submit proof that 
these sets were incapable of 
radiating in homes. The re- 
call, if it is carried out, could 
cost as much as $15 million. 

RCA VTR postponed 

RCA's MagTape Selecta- 
Vision-a home VTR deck 
using 3/4-inch tape - has 
slipped its schedule again. 
Once planned for 1975 intro- 
duction, it now seems to be 
aimed at 1977 or later, if 

RCA finally makes the deci- 
sion to introduce it at all. 
Nevertheless, RCA is pro- 
ceeding with development of 
a new model MagTape deck 
designed to be simpler and 
cost less than the first model 
and to offer two hours re- 
cording and playing time in 
the same book -sized cassette 
that formerly played for only 
one. The redesign was based 
on experience gained in tests 
in about 100 Indianapolis - 
area homes. Here's what RCA 
learned the public wants in 
a home VTR, based on these 
consumer -use tests: (1) A 
stand -alone deck that can be 
used with any TV set. (2) A 
built -in tuner, so one program 
may be recorded while an- 
other is viewed off the air. 
(3) A timer for recording pro- 
grams unattended. (4) Suf- 
ficient recording time on a 
single cassette -up to two 
hours -to record a long pro- 
gram without changing cas- 
settes. (5) A retail price of 
less than $1000. 

RCA's tests also showed 
that the public is more in- 
terested in recording pro- 
grams off the air than in 
viewing pre- recorded pro- 
gramming, that its develop- 
mental recorder worked with 
any set, but the mechanism 
was slightly noisy and the 
controls were a little too 
stiff and hard to use for most 
families. It is said that the 
redesigned unit will meet all 
criteria uncovered in the 
home tests. 

Still a possibility for 1975 
marketing is Sony's projec- 
ted home VTR deck using 1/2- 

inch tape. As in RCA's new 
MagTape deck, Sony is be- 
lieved to have doubled the 
information packing density 
of its cassette. The Sony unit 
is expected to be unveiled 
to dealers this spring, for 
sales in fall -possibly in con- 
junction with a home projec- 
tion TV system. 

RCA, meanwhile, is con- 
verting 300,000 square feet 
of one of its Indianapolis 
plants for engineering and 
manufacturing of its capaci- 
tance videodiscs and video- 
disc players. The target date 

for the commercial debut of 
the videodisc system is still 
believed to be 1976. 

Pilot Radio sold 

One of the oldest names 
in audio, Pilot Radio Co., is 
the latest to be sold to a 

Japanese company. Mitsu- 
bishi International, a major 
trading company, is acquiring 
the hi -fi firm. Controlling in- 
terest had been held by 
National Union Electric Co., 
which once owned the Emer- 
son and DuMont television 
receiver operations. Motor- 
ola's television business was 
sold last year to Matsushita 
Electric Industrial Co., which 
now manufactures the sets 
in the U.S. and sells them 
under the Quasar brand name. 

'All- channel radio' dies 

Legislation to require in- 
cluding FM tuners in most 
or all radios manufactured or 
imported into the United 
States died with the outgo- 
ing Congress, after being 
passed by the Senate. As 
originally written, the bill 
would have required that all 
radios retailing for $15 or 
more receive both FM and 
AM stations. The House Com- 
merce Committee later modi- 
fied it to apply only to radios 
sold with new cars. But as 
the auto sales slumped deep- 
ened, automobile manufac- 
turers lobbied behind the 
scenes, charging that the bill 
would further increase the 
price of cars, and it was 
quietly buried by the House 
Rules Committee. FM broad- 
casters say they will attempt 
to revive it in the new Con- 
gress, but it's no longer 
given much chance, despite 
endorsement by the FCC. 

Shorter warranties 

The one -year labor- inclu- 
sive television warranty is on 

the way out, and it now ap- 
pears likely that the entire 
television industry will revert 
to 90 days labor, one year 
parts and two year picture - 
tube guarantees with the in- 
troduction of new models. 
RCA, the first to popularize 
the one -year labor warranty 
when it added it to solid -state 
color sets in 1970, has indi- 
cated that it will drop this 
policy when it premieres its 
1976 model television sets, 
and the rest of the industry 
is almost certain to go along 
with RCA. 

The full -year warranty was 
originally introduced to dra- 
matize the reliability of solid - 
state television. Now that 
more than 85% of color sets 
being made are all- solid- 
state, RCA feels the point has 
been made. The full -year la- 
bor warranty has been in- 
creasingly unpopular among 
independent service techni- 
cians, whose associations 
have been applying pressure 
to have it removed. But the 
major factor in the demise of 
the extended warranty has 
been the rapid inflationary 
increase in costs. It's esti- 
mated that a one -year labor 
warranty costs a manufac- 
turer as much as $20 more 
than a 90 -day warranty. Thus, 
by eliminating the longer war- 
ranty, manufacturers hope to 
preclude the necessity of a 
large price increase which 
otherwise might be unavoid- 
able this year. 

A few manufacturers, led 
by Sylvania, experimentally 
returned to 90-day labor on 
some solid -state color leader 
models last year without ad- 
verse reaction. Zenith indi- 
cated it would probably go 
along with RCA's practice 
when it announced that its 
new solid -state black -and- 
white models to be introduced 
this spring would revert to 
90 days' labor. Admiral, Mag- 
novox and Quasar quickly 
stated they would go back 
to the 90 -day warranty prac- 
tice too. 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



Type EV - 
the space- saver'Iytic [>[> (> [:), (> 0.0.f> (>0. 

board room 
For space- saving 'lytic capacitor replacements on crowded printed 
wiring boards found in most of today's foreign and domestic consumer 
entertainment products, Sprague Type EV Verti- Lytie Capacitors have 
the widest range of values ... in the smallest case sizes . . . of any 
single -ended capacitors available anywhere! 

Get on Board with the KE -17 Assortment 
This handy assortment of 61 Type EV Capacitors in the 27 most - 
popular ratings gives you an on- the -spot inventory of the 
replacement capacitors you need for most of the sets you'll 
encounter. Sturdy blue plastic cabinet has nine pre -labeled 
drawers for fast, easy selection. And you pay for capacitors only 
... the cabinet is yours at no extra cost! 

See these "new era" capacitors at your Sprague 
distributor's. Or, get the full story by writing for 
Brochure M -951 to: Sprague Products Co., 81 Marshall 
Street, North Adams, Mass. 01247. 

THE BROAD LINE PRODUCER OF ELECTRONIC PARTS 

(Irrlr 4 o 'coder irnvrr 

SPRAGUE® 
THE MARK OF RELIABILITY 
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Patient takes own history 
with "audio- medical" device 

A non -computerized audio system re- 
cently developed by Westinghouse per- 
mits a patient to make out his own 
medical history with very little instruc- 
tion. 

The new system, DataQuest I, uses 
audio tape cassettes that contain pre- 
programmed questions. The patient an- 

PATIENT PUNCHES OUT HIS ANSWER 
after hearing question from the DataQuest. 

swers each question by pushing an 
appropriate button. His response deter- 
mines what question will be asked next. 
This branching program insures stan- 
dardized histories with no pertinent 
question skipped. 

An advantage of the audio tape over 
any visual presentation or printed ques- 
tionnaire is that nearly any patient- 

ALL OF THE QUESTIONS ARE ON TAPE, 
and so is the doctor who is doing the 
asking. 

including one who may have reading 
difficulties or even a language problem 
-can use the audio history taker. The 
questions can even be asked in a for- 
eign language, with the print -out in 
English. 

A system now undergoing tests in 
England goes even further. The Fulham 
Chest Clinic of London is experimenting 
with a taped interview, in which the 
questions are asked by a "taped" doc- 
tor who appears on a display screen 
ahead of the patient. Answers are given 
by pressing one of four buttons: yes, 
no, please repeat and ? (meaning, "I 
do not understand the question. ") 

Results so far indicate that a patient 
is more relaxed alone in a room with 
a doctor known to be "on tape," and is 
likely to give more complete, detailed 
and truthful answers than in a first 
interview with a "live" doctor, in which 
he is usually under greater psychologi- 
cal stress. 

Blood- circulation indicator 
works on Doppler principle 

Ultrasonic waves reflected from the 
blood flowing in veins, arteries or other 

THE ULTRASONIC VESSEL INDICATOR 
checks the blood flow in a patient's arm 
vein. 

blood vessels supply information on 
what is going on in a human circulatory 
system, in a new instrument developed 
by the Siemens Co. (Germany). 

The ultrasonic vessel indicator, as it 
is called by its developer, consists of 
an unitrasonic transmitter and receiver 
housed in a cigar- shaped probe, which 
is applied under slight pressure to the 
skin above the vessel to be examined. 
Ultrasonic waves emitted by the tran- 

mitter are reflected by the blood stream- 
ing through the vessels. Because of the 
Doppler effect, their frequency is varied 
by the speed and direction of the blood 
flowing through the vessels, and can be 
heterodyned to produce an audible sig- 
nal in a loudspeaker. By noting the 
pitch of the note, the physician can 
judge the speed of the blood flow and 
note functional disorders or incompe- 
tence of the venous blood valves. 

The signal can be displayed as an 
ultrasonic tone pattern on an oscillo- 
scope, in addition to or instead of as 
an audible note. A magnetic tape re- 
corder or a strip chart can also be 
connected to the ultrasonic vessel in- 
dicator. 

Liquid crystals enable scientists 
to see pulses flow through IC's 

A simple technique for observing 
electron pulses flowing through a tiny 
intergrated circuit with an ordinary op- 
tical microscope has been developed 
by two RCA scientists, Dr. Donald J. 
Channin and Gerald E. Nostrand. The 
technique consists of coating the IC 
with normally clear liquid crystal, which 
refracts light when stimulated by 
electricity. 

Before applying the crystal, a surfac- 
tant, which causes the rod -like mole- 
cules of the crystal to align in the same 
direction, is placed on the surface of 
the IC. Then a drop of nematic liquid 
crystal is put on, and a thin glass cover 
plate placed over the crystal, like a 

contact lens on an eyeball. 
When electron pulses travel through 

the IC, the electric fields they create 
rotate the molecules near them, chang- 
ing the crystal's index of refraction in 

those areas. 
The IC is placed in a conventional 

microscope and illuminated by light 
passed through a set of polarizers so 
arranged that normally none of the light 
reaches the microscope eyepiece. But 
when electricity passes through the IC, 
the refractive index change in the crys- 
tal caused by the electric fields allows 
light to pass through the polarizers, 
and the viewer gets a live picture of 
the pulses or signals flowing through 
the IC. 

Mask defects and metallization fail- 
ures are quickly spotted by this tech- 
nique. "Hot spots," such as might be 
caused by shorts, show up in the micro- 
scope as bright areas. The technique 
can be used to investigate more subtle 
problems. For example, an IC can be 
examined with and without load, to de- 
termine what the loading does to the 
timing of the device. R -E 



"MORE MILEAG 
WITH RCA" 

Now you can get General Tires 
for auto or truck- FREE - with your 
purchase of RCA Entertainment 
Receiving Tubes from your 
participating RCA Tube Distributor. 

Take your choice of any of these famous General Tire Co. 
Tires: Jet Air Ill, Dual Steel Radial, Belted Jumbo 780, 
and Sprint Jet. It's as easy as 1, 2, 3 . . . 

1.Just see your participating RCA Tube Distributor 
and purchase RCA entertainment receiving 
tubes. 

2. Get "More Mileage with RCA" certificates and 
accumulate the proper number for the tire(s) 
of your choice. 

3. Redeem your certificates by mail according 
to instructions on certificate, for a purchase 
order you can take to your nearest General 
Tire Dealer and have your tires installed at 
no charge. 

See your participating RCA Tube Distributor 
today for all the details and get "MORE 
MILEAGE WITH RCA." Certificates are 
redeemable thru September 30,1975. 

"MORE 
MILEAGE 

¿Q WITH 
RCA" 
CERTIFICATE 
Valid for redemption until midnight 

of September 30, 1975. // 

E 

RCA/Electronic Components /Harrison, N.J. 07029 

D 
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Comparewhatyou get 
tminingandyouil 

Compare costs Compare training Compare choices 
Only NRI offers complete TV/ 
Audio Servicing Courses from 
$312 to $1,095 ... with 
convenient, inexpensive time 
payment plans. In the Master 
Course in color TV servicing, 
with a 25" diagonal solid -state 
color TV, you save as much as 
$650 under the next leading home 
study school. 

NRI saves you money because 
our costs are lower. We pay 
no salesmen, and we design our 
own kits and equipment. We 
don't buy "hobby kits" from 
others. Nor do we penalize you 
with big interest charges for 
time payments. We pass the 
savings on to you. 

NRI is one of the few home study 
schools that maintains its own 
full -time staff of technical 
writers, editors, illustrators, 
development engineers and 
publications experts. The people 
who design the kits also design 
the lessons ... so that theory and 
practice go hand in hand. The 
lessons aren't "retro- fitted" to an 
outside -source "hobby kit ". The 
NRI set is designed exclusively 
for training. The fact that it is 
also a superb receiver for your 
personal use is an added plus. 

Most schools offer one course in 
color TV servicing, period. Only 
NRI offers you five different 
courses to match your needs and 
budget. The 65- lesson basic 
course, complete with 7 kits, costs 
as little as $312. Or you can step 
up to a $425 course that includes 
a 12" diagonal black & white 
portable TV for hands -on 
experience. Then there's the 19" 
diagonal solid -state color TV 
course for $695 ; the advanced 
color TV course for trained 
technicians with an 18" diagonal 
color TV for $535 ; and finally, 
the magnificent 25" diagonal 
solid -state color TV course, 
complete with console cabinet, 
oscilloscope, TV pattern 
generator, and a 31/2 digit digital 
multimeter, for $1,095. Other 
schools charge you hundreds of 
dollars more for an equivalent 
course. 

COMA. 
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ini V/Audio home 
choose NRI. 
Compare equipment 
NRI has engineered the widest 
variety of professional electronic 
lab equipment ever designed 
entirely for training at home. 
When you enroll in the Master 
Course in TV /Audio Servicing, 
for instance, you receive kits to 
build a wide band, solid- state, 
triggered sweep, service type 5" 
Oscilloscope; color pattern 
generator; solid -state radio; and 
a digital multimeter. 

Before you settle on any home 
training course, compare the 
over -all program. See if you are 
getting kits engineered for 
experimentation and training 
.. or merely "hobby kits ". Count 

the experiments ... compare the 
components. Don't just count 
kits. (Some schools even call a 
slide rule a kit.) 

Compare schools 
Home study isn't a sideline with 
NRI. We've been its innovating 
leader for 60 years. Ask any of 
the hundreds of thousands of 
NRI graduates. They'll tell you 
... you can pay more but you 
can't buy better training. 

Along with each course, NRI 
provides bite -size, fully - 
illustrated lessons ; personally 
graded tests ; and the kind of 
person -to- person teaching that 
makes learning easier and faster. 

Send for the free NRI full- 
color electronics catalog and 
discover why so many choose 
NRI. You'll find courses offered 
in TV /Audio Servicing, 
FCC License, Complete 
Communications Electronics, 
Digital Computer Electronics, 
Marine and Aircraft Electronics, 
Mobile Communications, etc. 

MAIL CARD 
FOR YOUR 
FREE NRI 
CATALOG 

NO SALESMAN WILL CALL. 

AVAILABLE FOR CAREER 
STUDY UNDER GI BILL 

Cheek box on card for information. 

NRI NRI SCHOOLS 
w1 I McGraw -Hill Continuing Education Center 

3939 Wisconsin Avenue, ;ÿ 4- Washington, D.C. 20016 
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Crown 
POWER 

reveals a new 
level of listening 
Discover the five elements of Crown power that 
make hearing the DC300A such a unique listen- 
ing experience. 

Extreme low distortion: 
Maximum total harmonic and intermodulation 
distortion of 0.05% over a bandwidth of 1- 20,000 
Hz. Such minute levels made it necessary for 
Crown to design its own intermodulation distor- 
tion analyser, now in use industry wide. 

Continus power 
155 watts /channel minimum RMS into 8 ohms 
stereo, 310 watts minimum RMS into 16 ohms 
mono, over a bandwidth of 1- 20,000 Hz. 

Complete protection: 
The DC300A is fully protected against shorted 
loads, mismatched connections, overheating and 
excessive line voltage, input overload as well as 
RF burnout. And this amp will drive any type 
load, resistive or reactive. 

Uncommon reliability: 
The DC300A's reliability is legendary. Leading 
big name rock groups demand DC300A's be- 
cause of their rugged ability to withstand tour - 
long punishment and still produce flawless sound. 
And major recording studios insist on Crown to 
keep time losses at a minimum. The professionals 
know from experience Crown's unqualified 
dependability. 

Exclusive warranty: 
Crown's unique warranty covers not only parts 
and labor but round -trip shipping for three 
years. These shipping costs are an important fac- 
tor in our warranty, and it is not surprising that 
no other amplifier manufacturer offers this 
service. 

For color brochure, write Crown, Box 1000, Elk- 
hart, IN 46514. For the most sensational sound 
demo of your life, take your best material to the 
nearest Crown dealer. 

r- 1 

tZ.1 
I` J crown 
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appliance clinic 
SMOKE AND FIRE DETECTION 

by JACK DARR 
SERVICE EDITOR 

HOME "PROTECTION" SYSTEMS HAVE 
become very popular of late, especially 
with intrusion and burglar alarm sys- 
tems. Home fire alarm systems have 
also become quite popular. There are 
three main types: smoke detectors, that 
go off when smoke interrupts a beam 
of light, etc.; flame sensing systems, 
which detect the light or infra -red from 
the flame; and thermal detectors, which 
are actuated when the temperature 
goes above a preset level. 

We've just received data on a new 

about to start, the invisible combus- 
tion- products reach the outer sensing 
chamber. Here, they impede the nor- 
mal flow of ions which maintains a 
balance against another, sealed refer- 
ence chamber. 

This reduces the ion -flow, and raises 
the voltage between the charged plates. 
This triggers a FET amplifier stage, 
and the alarm sounds. The sealed 
chamber serves as a reference, to com- 
pensate for changes in humidity, tem- 
perature and atmospheric pressure, 
which could otherwise cause instability 
and false- triggering (one of the biggest 

ON /OFF INDICATOR 
1 AMPI LED) 

85dB 
HORN 

SEALED 
REFERENCE 
CHAMBER 

SAMPLING 
CHAMBER 

SOLID STATE 
CIRCUITRY 

and more sophisticated system for the 
detection of smoke, flame or fire. This 
is the Guardion Model R1 -X made by 
the Pyr -A -Larm Co., 8 Ridgedale Ave., 
Cedar Knolls, NJ 07927. 

Figure 1 is a cutaway view of the 
unit. It's housed in a compact plastic 
case, and powered by a low- voltage 
(24 -volt) supply. At the left is the 
small but loud horn, the warning de- 
vice. It delivers more than 85 dB of 
sound, loud. 

At the right of the picture is the 
sensing device; this is a new applica- 
tion of a well -known principle of ion 
detection. A source of alpha rays 
(Helium nuclei) is placed in a cham- 
ber with two charged plates. The ions 
liberated flow to these oppositely - 
charged plates, creating a minute but 
measurable flow of current. If a fire is 

headaches in home alarm systems!) It 
also gives this unit a very high sensi- 
tivity, giving an alarm before a fire has 
had a chance to reach great propor- 
tions. This provides an invaluable 
"early warning," giving added time for 
escape and /or putting the fire out. 

A pilot light on the case shows that 
power is on. This unit is very easy to 
check, and the maker recommends 
that this be done at least once a month. 
Test is very simple; just blow smoke 
through it from a cigarette. For non- 
smokers, light a strip of paper and 
blow this through the unit. It will go 
off. To stop it, blow clean air through 
it. Another good suggestion in the 
manual advises that the neighbors be 
told of these tests, so that they can 
recognize the characteristic sound of 
the alarm. R-E 



Radio Shack FIRST! 
New Realistic Microphone with 
Switchable 1 X33333333 

Sound Like the Pro's. 
Create Your Own 
Reverb and Echo 

With Desk Stand, 
Floor Stand Adapter, 

20' Cable and 
1 /4" Phone Plug 

FREE New 1975 
Radio Shack Catalog 

OVER 2000 PRODUCTS 
EXCLUSIVES ON EVERY PAGE 

BEAUTIFUL FULL COLOR 
Stereo Quadraphonic Phonographs 
TV Antennas Radios Citizens Band 

Kits Recorders Tape Tools 
Auto Tune -Up Electronic Parts 

Test Instruments More! 

164 pages of the finest In 

home and hobby electronics 
Respected brand names like 
Realistic. Micronta. Archer 
Science Fair - and they re 
available only at Radio 
Shack stores and dealers 
nationwide' See what s really 
new in electronics by getting 
this catalog now 

SEND FOR YOURS TODAY! 
FILL OUT COUPON BELOW 

1975 Mail to Radio Shack, P. O. Box 1052. 
Catalog Ft. Worth. Texas 76101. (Please print.) 

Name 

Street 

City 

State ZIP 

Apt. No. 

L 

490 

J 

only 
2995 

One of the Biggest 
Mike Developments in Years 
Now you can create studio -type audio effects at the flick 
of a microphone switch -as you talk, sing or play. No 
special. expensive equipment is required. The Realistic . 

reverb mike has dual dynamic elements that produce a 

1.5- second time delay for the ecro effect. And you get 
a wide 50- 10,000 Hz response in both reverb and normal 
modes. Its the mike for vocalists. musicians. standup 
comedians, all kinds of recording a -d public address work. 
In the normal mode you've got a r.ig-- quality omnidirec- 
tional, dynamic mike for everyday use, too. Lightweight 
non -reflective housing, Reverb In -Out switch, 200 ohms 
impedance, -80 dB output level. FJlly self contained, 
no batteries required. 8" long x 11/2" diameter. Fitted vinyl 
carrying case included. #33 -1049. There's only one place 
you can find it ... Radio Shack! 

=re" 
1 

Master Charge or 
BankAmericard at 
participating stores 
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OVER 3000 STORES 50 STATES 7 COUNTRIES 
Retail prices may vary at individual stores 
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SAVES GAS! 
REDUCES 

MAINTENANCE! 

* The Most Advanced 
IGNITION SYSTEM. 

Never wears out or needs any Maintenance. 

Perfect Timing and Dwell never change! 
The Allison OPTO- ELECTRIC System eliminates the Points 

and Condenser. replacing them with an OPTO- ELECTRONIC 
TRIGGER, using a Light- Emitting Diode and Phototransistor 
Completely eliminates Point and wiper -arm "Friction" wear 
The only ' TRUE" Electronic Ignition that you can buy 
for under $100. Gives 40 -times more Timing Accuracy 
than ANY system Using "Mechanical" Breaker -Points! 
Unlimited RPM Smoother running No timing fluctuation 
as with Magnetic Unas) All SOLID -STATE Components 
UNAFFECTED by Temperature. Moisture, or Vibration' 
Easier Starting under any condition' Increased Horsepower 
Sparkplugs last 3 to 10 -times Longer PERFECT TIMING 
INCREASES Engine Efficiency and Gas Mileage up to 30%! 
Pays for itself Eliminates ignition Tune -Ups forever! 

Quick and Easy Installation! * Tested and Proven reliability. 

Only $4995 SATISFACTION GUARANTEED! 

Complete 1-YEAR FACTORY WARRANTY. 

(State Make, Year, Engine Size) (Calif Res add Tax) 

CONVERT YOUR "C -D" UNIT TO BREAKERLESSI 
Opto- Electric "TRIGGER UNIT"... Only '34.95 * Send Postcard for FREE BROCHURE Today. 

ALLISON AUTOMOTIVE CO. 
1269- L, East EDNA PL., COVINA, CAL. 91122 
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etters 

HEATHKIT IP -18 
POWER SUPPLY 

May I take a few minutes of your time 
to suggest an alternative protective 
method to apply to the Heathkit IP -18 

0.510 
2W 

D5 

regulated 

TO R4 

ADD DIODE 
12 

T » IT 
FUSE 

ADD FUSE 

GND s 
power supply rather than the 

one proposed by Mr. Donald R. Hicke 
on page 49 of your September 1974 
issue. 

Mr. Hicke's method degrades the reg- 
ulation of the power supply by adding 
the non -linear series impedance of a 
silicon diode. In addition, the regulated 
power supply impedance is drastically 
altered by adding a unidirectional ele- 
ment in the output path. 

May I recommend the following 
circuit . . . 

The fuse rating (amperes) should be 
sized in accordance with the continuous 
dc-rated output of the supply and the 
diode rating should allow the fuse to 
blow without damage to the protective 
diode itself. 
RICHARD P. JOHNSON 
Hingham, MA 

DEAD CAR BATTERY 
Your columns are usually very infor- 

mative and interesting and I assure you 
I read them all. 

I must, however, take exception to a 
statement you make in your article on 
"Using the VOM Around the Car" that 
appeared in the September 1974 issue. 

(continued on page 16) 

Don't buy a rejuvenator... 
buy the complete picture -tube service system! 
For only $199*. 

RED BWE GREEN 

1 

1. Leakage and Shorts Tests /Repairs : 

Meters indicate simultaneously shorts or 
leakage in R, B, and G guns. Here, Green 
gun is defective. 

RED BUJE GREEN 

3. Emission/Tracking: Simultaneous emis- 
sion readings give you instant check on 
ratios between guns. Here, Red -gun emis- 
sion is not acceptable. 

RED BLUE GREEN 

2. Easy Intermittent Tests Simultaneous 
monitoring of three guns quickly detects 
intermittent gun, eliminates time -wasting 
guesswork. Blue gun, above, is intermittent 

RED BWE 

0114414e, 

4. Rejuvenation. Rejunevate picture tubes 5 
ways with the WT -333A depending on 
tube's condition. Meters, above. show Red 
gun has been restored. 

When you buy the 3 -meter RCA 
WT -333A, you get both an accurate 
picture -tube tester and a rejuvenator. 
The WT -333A performs all the vital 
tests and repairs you need to service 
nearly 2000 picture -tube types. 

Get all of these servicing essen- 
tials at RCA's sensible price - only 
$199 Buy the WT -333A from one of 
the more than 1000 authorized RCA 
distributors worldwide. Or, write to 
RCA, Harrison, N.J. 07029. 

Circle 8 on reader service card 

Remember, only RCA 
makes both picture tubes and 

a picture -tube tester. 
Ours has to be good! 

RCR Electronic 
Instruments 



WANTED: 
Old Photofact Sets! 

We pay 50c each for old Photofact sets 
on our new Photofact Trade -in Program (TIP) ! 

Now, old Photofact sets that you no 

longer need or use are worth 50¢ each 

on a trade -in for new sets! Here's your 

chance to update your servicing library 
with new Photofact sets that better 

answer your present -day servicing needs - 
and do it at a handsome saving. The TIP 

deal is this: 

You must buy at least 60 new sets at one time. 

We'll give you a trade -in credit of 500 per set for up to 200 

new sets bought, but you cannot trade in more sets than 

you purchase. 
Thus, every old set you trade in reduces the price 

of a new Photofact set by 500! 

In addition, TIP offers still another money- saver- 

an order for 200 sets qualifies you to buy a 4- drawer 

Photofact metal file cabinet ($62 value) for only $35! 

So dig out those dust covered sets you haven't used 

for years -call your Photofact distributor for details - 
and let's trade! 

HOWARD W. SAMS & CO., INC. 
gAM 4300 West 62nd Street, Indianapolis, Indiana 46206 

Circle 9 on reader service card 15 
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\OURSCLE' 

Discover your 
Alpha Brainwaves 
with this professional 
Biofeedback System. 
Lowest Cost Brainwave Monitor 
EICO introduces a price breakthrough in 

the fantastic new field of brainwave 
biofeedback... a completely safe, battery 
operated, biofeedback system that offers 
features and sensitivity comparable to 

professional models costing much more. 

You Will Be Amazed At What You Hear 

The BW -300 will detect your alpha 
brainwaves (which occur when you are 

totally relaxed) and produce a tone 
varying in frequency according to your 
mental state. 

100% Solid State Circuitry 
Reliable All Solid State IC Circuit Design 
features an active filter that isolates alpha 
brainwaves and a high -gain low -noise 
amplifier providing 5- microvolt sensitivity 
for easy alpha recognition. The BW -300 is 

supplied with stethescopic earphones, 
electrodes headband, 
contact cream and KIT 3495 
instructions. WIRED 59.95 

FREE EICO CATALOG 
For latest EICO Catalog on Test Instruments, 
Automotive and Hobby Electronics, Eicocraft 
Project kits, Burglar -Fire Alarm Systems and 
name of nearest EICO Distributor, check reader 
service card or send 500 for fast first class 
mail service. 

EICO -283 Malta Street, Brooklyn, N.Y. 11207 

Leadership in 
creative electronics 

LETTERS 
(continued from page 14) 

With regard to using jumper cables, 
you say "Start the engine of the helper 
car. Now try to start the engine of the 
dead one." 

I suggest you check this out with 
someone who understands automotive 
electrical systems. My understanding 
was that under no circumstance should 
the helper car be started since the sud- 
den demand of current by a nearly dead 
battery coupled with that of the starter 
could cause voltage regulator damage 
such as welded contacts or shorted 
components in solid -state regulators. 

Keep up the columns. I find the ma- 
jority of questions are interesting, al- 
though some people seem to get stuck 
on very simple problems. Still, they may 
be new at the game and the problems 
might not be simple to them. 
ELMER STANDISH 
Courtenay, B.C. 
Canada 

Thank you for the kind words and 
also for the criticism! These are appre- 
ciated! They keep us on our toes. How- 
ever, in this case, I am going to differ 
with you mildly. 

I have been working on and with cars 
for many years. I've rebuilt two MG's 
(one A and the previous B) from the 
ground up and I do most of my own 
mechanical work (and only three days 
ago, l had to start my wife's car with 

Current & 
Voltage Readi 

For at*... 
Tomorrow t 

99 
Send literature and name 
of my distributor. 
Polaris New York 
2862 FULTON STREET 
BROOKLYN, N.Y. 11207 

Name 

Address 

City State 
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this same system!) 
Seriously, this is the method used by 

all of the professional mechanics that 
I know. There is a reason. By starting 
the helper car's engine, you let its gen- 
erating system carry the high load im- 
posed upon it by the starter of the dead 
car. If you'll check this out, I think you 
will find that there is very little if any 
surge; note that even with an almost 
completely dead battery, there is very 
little arcing when the jumper cables are 
hooked up! I've never taken the trouble 
to actually read this with an ammeter, 
but I have started hundreds of cars with 
this system and so far never run into 
any problems. 

Thanks very much for writing and I 
hope this will be a little help; good 
luck! 
JACK DARR 
Service Editor 

ELECTRONIC DICE 
This is my version of Electronic Dice. 

I wired the 0 thru 5 output of the 7441 
IC to the 1 thru 6 of the Nixie tube so it 
will read 1 thru 6 randomly. I could 
have used some other IC such as the 

27K 27K 
-1/1M .11DV f .17DV 

NIXIE 
TUBE 

NIXIE 
TUBE 

2 3 4 5 6 2 3 4 5 6 

5V 

o 2 3 4 ,5 o 1 2 3 4 ,5 
1615e 9 13 14 

12 7441 5 

16 15 B 9 13 14 

12 7441 5 

A C D B A C D 
3 7 4 6 3 7 4 

_L 

3 8 2 3 8 
A D B A D 

Vcc 
5V 74192 14 74192 14 

-6 
4 

-6 -_ 
13 12 5 

8 7 

V" 14 
51., 

TOSS 

7410 

1 6 9 

9 l I 

3 

7490, but the 74192 is what I had avail- 
able. If a slower rate of toss is desired, 
the 4 -µF capacitor can be made larger. 
J. R. SMITH 
Greenfield, WI 

ELECTRIC BASS 
Here is a project I believe should be of 

interest to some readers. 
When you play a note on an acous- 

tical bass, the note begins almost im- 
mediately to die out. (This is speaking 
of a plucked note, of course). But when 
you play a note on an electric bass, the 
note sustains itself quite a time. It does 
fade before you cut it off, but not nearly 
as fast as does a note plucked on an 
acoustical bass. 

Electric bass notes are OK for rock 
bands, but not so good for jazz. It is 
very difficult to imitate an acoustical 

(continued on page 18) 



The Sinclair 
Scientific Calculator for only X37.95 

(Special for new subscribers to Radio -Electronics) 

There are a number of calculators 
that call themselves "scientific'.' But, by 
Sinclair's standards, most don't 
measure up. 

What makes a scientific 
calculator scientific? 

To be a really valuable tool for 
engineers, scientists, technicians and 
students, a calculator must provide all 
of the following: 

log and anti -log (base 10) 
sin and arcsin 
cos and arccos 
tan and arctan 
automatic squaring 
automatic doubling 
xY, including square and 

other roots 
four basic arithmetic 

functions 
plus scientific notation 

(10 -99 to 10 +99 ). 

Clearly, a scientific calculator 
without scientific notation severely 
limits the size of numbers with which 
you can work easily. 

And scientific notation without 
transcendental functions is little more 
than window dressing on an arithmetic 
calculator. 

Granted, there are two companies 
other than Sinclair offering excellent 
units with all the essential ingredients. 

They also sell at much higher 
prices. 

Only Sinclair provides truly scien- 
tific capacity at a truly affordable price. 

Less than 3/4 -inch thin. And 33i4- 
ounces light. It's the world's thinnest, 
lightest scientific calculator. 

Specifications 
Functions: 

4 arithmetic 
2 logarithmic 
6 trigonometric 

Keyboard: 
18 key format with 
4 "triple- action" 
function keys using 
standard, upper and 
lower case operation. 

Display: 
5 -digit mantissa 
2 -digit exponent 
(both signable) 

Exponent: 
200 -decade range, 
from 10 - 9s to 
10,99 

Logic: 
Reverse Polish, with 
post -fixed operators 
for full flow chain 
calculations. 

Power Source: 
Battery operated with 
4 inexpensive AAA 
penlight batteries, 
providing over 25 
hours of use. 

Size: 
4tH" high; 
2 "wide; ft is" thick. 

Weight: 
334 oz. 

Warranty: 
1 year. 
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What makes the Sinclair 
Scientific so inexpensive? 
Two important technological 

breakthroughs. 
First, the British -built Sinclair 

Scientific has a single integrated circuit. 
Engineered by Sinclair. And exclusive to 
Sinclair. 

Second, Sinclair's exclusive 
keyboard has only four function keys. 
All of which provide "triple- action" by 
changing from standard to upper or 
lower case mode. 

Old hands at small miracles. 
Sinclair has been an innovator in 

calculator miniaturization right from 
the start 

In the last two years Sinclair brought 
to America the Sinclair Executive and 
Executive Memory -the world's 
thinnest. lightest calculators - as well 
as the Cambridge. 

The Sinclair Scientific is backed by 
an unconditional one -year replacement 
warranty. 

Sinclair also maintains a service -by- 
return mail operation in the U.S. (and 
everywhere else in the world) to handle 
any product problems. 

How to get your 
Sinclair Scientific. 

New subscribers to Radio - 
Electronics can purchase this calculator 
for $37.95 plus $3.50 for shipping when 
they order a new subscription to Radio - 
Electronics. To get your calculator, see 
the ordering information box below. 
Only U.S. orders can be accepted. All 
orders must be paid and your check 
must accompany the Reader Service 
Card inside the back cover of this issue. 

No C.O.D: s! No Bill Me Later's! 

ORDERING INFORMATION. READ CAREFULLY. Circle the ap- 
propriate number on the Reader Service Card inside the rear cover of this issue. Mail the 
card with your check to Radio -Electronics, Reader Service, P.O. Box 2707, Clinton, IA 52732. 
New York State Residents must include sales tax. Subscriptions will be entered and calcula- 
tors shipped with three weeks. Check must accompany order. 

CIRCLE NO. 40 for 1 -yr sub plus calculator. Enclose your check for $50.20. (1 -yr sub, $8.75; 
calculator, $37.50; shipping, $3.50). NEW YORK STATE RESIDENTS CIRCLE NO. 43 for 1 -yr 
sub plus calculator. Enclose your check for $53.23. (1 -yr sub, $8.75; calculator, $37.95; ship- 
ping, $3.50; tax, $3.03). 

CIRCLE NO. 41 for 2 -yr sub plus calculator. Enclose your check for $57.95. (2 -yr sub, $16.50; 
calculator, $37.95; shipping, $3.50). NEW YORK STATE RESIDENTS CIRCLE NO. 44 for 2 -yr 
sub plus calculator. Enclose your check for $60.98. (2 -yr sub, $16.50; calculator, $37.95; ship- 
ping, $3.50; tax, $3.03). 

CIRCLE NO. 42 for 3 -yr sub plus calculator. Enclose your check for $65.95. (3 -yr sub, $24.50; 
calculator, $37.95; shipping, $3.50). NEW YORK STATE RESIDENTS CIRCLE NO. 45 for 3 -yr 
sub plus calculator. Enclose your check for $68.98. (3 -yr sub, $24.50; calculator, $37.95; ship- 
ping, $3.50; tax, $3.03). 
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LETTERS 
(continued from page 16) 

bass sound on an electric bass. I should 
think there are quite a few electric bass 
players who face this problem. So far 
as I know, however, no one has put on 
the market a device that would help. 

The problem is to design a circuit 
that will cause an electric bass note to 
begin to decay almost immediately. The 
rate of the loss of volume should be 
adjustable. Since the "decay curve" of 
an acoustical bass note is probably not 
linear (there is probably a very rapid 
drop followed by a somewhat slower 
drop), it would be desirable to be able 
to adjust what I suppose is called the 
contour of the volume drop. 

Maybe such circuits exist in connec- 
tion with synthetic music devices. If so. 
I wonder how they could be adapted for 
use with an electrtic bass? The circuit 
should be battery -powered. It could go 
between the electric bass and the am- 
plifier input or (in some cases) between 
the preamplifier and the amplifier. Both 
solid -state and tube amplifiers would 
be involved. 
CARL HARTMAN 
Newport Beach, CA 

MATV, CATV AND GHOSTS 
The article on the Winegard CTS -1 

in your September issue was very inter- 
esting. From what I could get from the 
writer's article, he lives on Long Island 
and also has cable TV as I do. I noticed 
he has the same problem with "casper" 

that I had. The writer stated that the 
cables were radiating. This I find very 
hard to believe. In my years of experi- 
ence, I have yet to see a "drop" cable 
radiate and cause casper unless, of 
course, the cable is cut or open. In my 
home I have CTS -1's hooked to three 
different TV feeder cables in a way that 
if the CATV goes out, a stronger signal 
seeking relay throws the three CTS -1's 
over to MATV. When I first installed this 
system a few months ago, I also had a 

"casper." I found two things wrong. 
First of all, one CTS -1 had a shorted 
MATV input. The second problem I 

found was that the CATV signal was too 
strong for the CTS -1 to handle and the 
switch was leaking over to the MATV 
side. A 6 -dB pad fixed this problem very 
well. The writer did not say if he tried 
terminating the CATV and running a 

direct line from the MATV amp to the 
set. If this was done and "casper" was 
still there, I would suspect the CATV 
feeder on the road to have a leak some- 
where. A fairly good way to find this 
out is from your neighbors. If they also 
have "casper" with their antenna, check 
their channel 6 and if a CATV program 
is trying to come in, call the CATV com- 
pany and report the radiation. 

In the same issue of Radio -Electronics, 
you wrote a very good article on New 
Opportunities in Electronics. I have a 

few points to add to the section on 
MATV. First of all, installing a few 
houses with a "home" MATV system 
does not make you qualified to bid on a 

very complex professional system in a 

motel or school. 

On the section about sub -contracting 
for CATV, this is fine if that's all you 
want to do. There are "conflict of in- 
terest" laws that prevent "TV service 
men" from doing CATV work. The rea- 
son is that the installer could very well 
install the CATV in such a way the cus- 
tomer would still have a poor picture. 
The customer at this time would be very 
easy to convince his set is bad and tell 
the installer to take it out. Then all the 
installer would have to do is correct the 
CATV and bring the set back and 
"bingo" the installer had god knows 
how much written on the bill and get 
paid for doing nothing. 

When I was an assistant engineer for 
a CATV company, I fired a technician 
for doing just that type of thing. 

A few final points. You don't need a 

cherry picker to do CATV work, a good 
30 -foot fiber glass ladder will do. 

I'd add an area I have found to be 
very profitable. It is car rewiring. You 
would be surprised how many body 
shops "farm" this type of work out. My 
best customer besides body shops is 
the local car rental companies. They 
have quite a few radios quit or "bor- 
rowed" by the customers or the cus- 
tomers will even take out some of the 
wires if they have the same type of car 
that was damaged by fire or something. 

In closing, I wish to say that olerall 
you have a very fine magazine. Keep up 
the good work. 
JAY GOLDEN 
Northport Communications 
East Northport, NY 

Thank you! R -E 

Here's everything 
you'd expect from a high -priced 

signal generator. 

Except a high price. 

Our new B & K Model 2050 Solid -state RF Signal 
Generator has features other companies charge 
much more for. Look at our specs: 100% Solid - 
state silicon circuitry with FET's in RF and audio 
oscillator stages. 6 bands with 1.5% accuracy 
from 100 kHz to 30 MHz. 3 outputs: RF, modu- 
lated RF (400 Hz), and externally modulated RF. 
Positive anti - backlash dial drive. Zener -regulated 
power supply. You needn't pay high prices for 
versatility, accuracy and reliability -now there's 
the Model 2050. And that's just what you'd ex- 
pect from B &K. 

Contact your distributor, or write Dynascan 
Corporation. 

$10700 

13E3 good equipment at a very good price. 
Dynascan Corporation. 
1801 West Belle Plaine Avenue, Chicago, Illinois 60613 
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Here's everything 
you'd expect from a high -priced 

Hi-Low FET multimeter. 

Except a high price. 
Introducing the B &K Model 290 solid-state FET 
Multimeter. Just by glancing at its specs, you can 
tell that the 290 is capable of more applications 
than any other multimeter in its class. 75 ranges. 
Hi -Lo power ohms ranges (low power only 33 mV). 
15 megohms input impedance. A large 7 "meter. 
50 mV to 1500V full -scale sensitivity on both AC 
and DC. 50 micro -amp current range. Rx0.1 ohm 
range with 1 ohm center scale lets you measure 
low resistance down to .01 ohm. Circuit provides 
automatic overload protection with fuses and spark 
gaps. More multimeter for your money- that's 

just what you expect 
from B& K. 

Contact your 
distributor, or write 
Dynascan Corporation. 

Model 290 Hi -Low 
FET Multimeter in- 
cluding Model PR -21 
Probe: s1 5100 

Very good equipment at a very good price. 
Dynascan Corporation 
1801 West Belle Plaine Avenue. Chicago. Illinois 60613 
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10MHz 3" Triggered Sweep Scope 
... 1/3 the size of comparably 

performing scopes 

Model 
1431 

$399.00 

only 4?'" 
high 

It's a lightweight 13 pounds in your hand with heavy- 
weight wideband scope performance on your bench or 
jobsite. Only 35 nanosecond rise time, 10 millivolts 
division sensitivity and 19 calibrated auto or triggered 
sweep speeds from 0.5 usec /cm to 0.5 sec /cm with 5X 
magnification. Pushbutton selected sync modes include 
internal, external, pos and neg slope, and TV horizontal 
and TV vertical with exclusive TV sync separator. If 
you've been waiting to buy a portable scope until you 
could get all the features you'll ever need at a price you 
want to pay, you've been waiting for the B &K Precision 
Model 1431. See your distributor or write Dynascan 
Corporation. 

Plgl,i71CTSOF 

DYNASCAN 
1801 W. Belle Plaine Ave. 

Chicago, IL 60613 (312) 327 -7270 
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this sweep /marker generator 
replaces four instruments 

Model 415 $459 

Simplify IF and chroma alignment! Model 415 com- 
bines all the functions of a sweep generator, marker 
generator, marker adder and multiple bias supply. 
No connection changes are necessary after the ini- 
tial hookup. Its 10 crystal -controlled IF markers can 
be shown either vertically or horizontally on your 
scope, ano they light up on the front -panel IF re- 
sponse and chroma bandpass diagrams as you use 
them. The corrprehensive manual helps you make 
alignments with confidence. In stock now at your 
local distributor or write Dynascan. 

PRODUCTS OF 

DYNASCAN 
1801 W. Belle Plaine Ave. 

Chicago, IL 60613 (312) 327 -7270 

Introducing 
the expensive 
curve tracer that 
doesn't cost a lot. 
The B &K Model 501A. 

It hooks up to any scope, old or new. (Like our 
Model 1460 triggered -sweep scope.) 

And it analyzes all semi -conductors including 
J- FET's, MOS- FET's, signal and power bipolar 
transistors, SCR's, UJT's and diodes. Fast and easy. 

Constant current and voltage steps with 3% 
accuracy make the Model 501A an exceptional 
value. In fact, it performs like $2,000 units. Yet you 
can afford one on 
each engineer's 
bench. And another 
for incoming quality 
control. 

Call your B &K 
distributor. Or write 
Dynascan Corporation. 

In stock at your 
parts distributor. 

$1 300 

Product of Dynascan Corporation 
1801 West Belle Plaine Avenue, Chicago, Illinois 60613 

Circle 16 on reader service card 

Circle 15 on reader service card 

You'd probably expect a 
portable oscilloscope as rugged and 

reliable as this one to cost a lot. 

You'd be wrong. 

Introducing the B & K Model 1403 3" Solid -state 
oscilloscope. Its so compact, reliable, and Inex- 
pensive that it's the perfect scope for most on- 
the -line monitoring applications. Look at its specs: 
DC to 2MHz bandwidth at 20mV /cm. Recurrent 
sweep speeds from 10Hz to 100k Hz. New wide - 
angle CRT to reduce case depth to a minimum. 
Direct -deflection terminals for waveforms up to 
150 MHz. Weighs only 8iz pounds. And has a 
smoked acrylic graticule for trace sharpness and 
easy reading. All the reliability and accuracy you 
need in a monitor scope -at a surprisingly 
low price. 

Contact your distributor, or write 
Dynascan Corporation. - 

$18900 

keir3 Very gord equipment at a very good price. 
Dynascan Corporation 
1801 West Belle Plaine Avenue. Chicago. Illinois 60613 
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MATHEMATICS 

ELECTRONICS 
We are proud to announce two great 

new courses 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 
appreciate them! 

NOW you can master mathematics 
and electronics 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 even - 

thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

DEPT. RE -375, P.O. BOX 1189 
PANAMA CITY, FLA 32401 
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equipment 
r'eporth 

Switchcraft 621 Dolby FM 
Compensator 

Circle 104 on reader service card 
SINCE THE ANNOUNCEMENT BY THE FCC 
early last summer that FM stations 
may, at their option, change their pre - 
emphasis characteristics from 75 -µs 
to 25-ms when using Dolby noise re- 
duction systems, more than 30 FM 

broadcasters have either begun or ex- 
pect to begin such broadcasts around 
the country. Those unfamiliar with the 
advantages to be gained by employing 
this lower value of pre- emphasis (and 
a corresponding de- emphasis at the 
receiving end) will find the subject 
discussed in detail in an earlier issue 
of Radio -Electronics ( October, 1974) . 

In that article, it was pointed out that 
even if you owned a separate Dolby 
noise reduction unit or had one al- 
ready built into a high -fidelity tuner 
or receiver, you would not he able to 
avail yourself of the new Dolby sound 
(with its greater dynamic range cap- 
ability and potentially lower back- 
ground noise level) unless you modified 
the de- emphasis network presently in- 
corporated in your tuner or receiver. 

Many readers will no doubt he re- 

CMOS MICROLAB 
* LEARN HOW DIGITAL CIRCUITS WORK 

* VERIFY DESIGNS QUICKLY 

* IDEAL TEACHING AID 

The CMOS Microlab makes it possible to quickly 
check, or understand a variety of digital circuits. 
Battery operation makes the Microlab super con- 
venient. Use it anywhere. Indicator lamps are all LED 
types that are rugged and will never burn out. In- 
cluded in the Microlab are four (4) flip -flops, four 
(4) dual input NOR gates, four (4) dual input NAND 
gates, two (2) four input NAND gate and an inverter. 
No external signal sources are needed in most cases. 

Connections are made with reliable, easy to use 

push -on type connectors on the jumper wires. The 
entire instrument is "goof- proof ". No possible corn - 
bination of connections, no matter how wrong, can 
damage the circuit. 

The kit is housed in a 5 x 7 x 3 break resistant im- 
pact plastic case. Powered by four (4) standard 
"D" cells. (Not included in kit) 

,UCMOS Complete Microlab Kit $34.50 PPd 

Southwest Technical Products Corp. 
219 W. Rhapsody 
San Antonio, Texas 78216 
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luctant to tamper with even this rela- 
tively simple portion of the FM 
circuitry, while others may find that 
the existing de- emphsis network in 
their sets is part of a more complex 
filter, often encapsulated and inacces- 
sible for modification. Realizing this, 
Switchcraft has introduced another 
"little black box ", called the Dolby 
FM Compensator model 621. The 
little device retails for $12.95. Outputs 
from your tuner (left and right) are 
simply connected to the inputs of the 
device, while the outputs of the com- 
pensator go onto the usual amplifier. 

In the absence of Dolby broadcasts, 
stations are still required to maintain 
conventional 75 -µs pre- emphasis, and 
so a slide switch on the front of the 
compensator has positions for 75 -µs 
and 25 -µs de- emphasis. The response 
required for 75 -µs de- emphasis is plot- 
ted in Fig. 1. 

The Switchcraft device corrects this 
problem even though it is a totally 
passive circuit, with no stages of gain 
built -in. The simple circuit diagram 
is shown in Fig. 2. With the slide 
switch in the 75 position, the device 
introduces an insertion loss of exactly 
10-dB because of the voltage divider 
action of R1 -R2 (or R3 -R4 in the 
alternate channel). Thus, in using the 
device, you will find that you will have 

(turn page) 

051\95 S,oQ 
Qa 

f 
t$ %\%°(CNe%\ °`C Mnsistors. 

O _<< `N Y` Speakers, 
Stereo, Hi -Fi. 
Photo Cells and 
thousands of 

other 
Electronic 

Parts. Send for 

FREE 
Calai t 

. V . . . . . . . . . ELECTRONIC DISTRIBUTORS INC. 
Dept. TA -2, 4900 Elston 
Chicago, III. 60630 

RUSH CATALOG 

Name 

Address 

City State Zip Code . . . 
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Wolver in cheap/ clothing. 

Design charlatans around the world have found a lucrative business 
in selling spurious replacement styli. And because Shure phono 
cartridges are asked for by more knowledgeable hi -fi enthusiasts 
than any other cartridges, our styli seem to be imitated more than 
any others. Now, flattery notwithstanding, Shure design engineers 
see red when they see these impostors, because they know that 

the performance of your Shure car - 
tricge absolutely depends upon the 
genuine Shure stylus assembly - so 
to protect your ir- vestment and to in- 
sure the origiral performance of your 
Shure cartridge, insist on the real 
thing: Look for the name SHURE on 
the stylus grip (as shown in the photo, 
left) and the words, "This Stereo 
Dyretic stylus is precision manufac- 
tured by Shure Brothers Inc." on the 
box. 

SHuRE 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, III. 60204 
In Canada: A. C. Simmonds & Sons Limited 
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FIG. 1 

to raise the volume control setting on 
your amplifier or receiver to compen- 
sate for this insertion loss. Most hi -fi 
components have plenty of extra 

R1 
20K 

gain available so that this will not pose will note that when the switch is 
a problem. Referring to Fig. 3, you thrown to the 25 position, a small 

IBeautiful Enough w 
To Grace 

A Jeweler's Window 
and the real beauty of these CHANNEL 

LOCK Little Champs is the way they ease 
hundreds of delicate, fine lobs that need 
firm treatment. Precision made of highest 
grade forged steel. High luster polished 
finish. Perfectly mated, hand honed cutters. 
Blue dipped plastic comfort grips. Specify 
CHANNELLOCK Little Champ precision pliers. 
You'll like 'em. Send for our free Catalog. 

CHANNELLOCK. INC.. Meadville. Pa. 16335 

CHANNEL LOCK 
Little Champ Precision Pliers 
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capacitor (Cl or C2) shunts series 
resistor RI and R3. The response of 
each output is as shown- rising with 
increasing frequency above about 
l -kHz. 

Now, consider the response curves 
shown in Fig. 4. Your tuner or re- 
ceiver has a response (including the 
75 microsecond de- emphasis) as 

INPUT LEVEL 

-INSERTION LOSS 

OUTPUT LEVEL 

1 1111111 1 1 1 11111 1 1111111 1 111111 

100 1K 10K 
FREQUENCY -Hz 

FIG. 3 

shown in curve -b. If we arithmetically 
add the response of the compensator 
(when it is switched to the 25 position) 
curve -a to the existing tuner response 
curve, the net output response will be 
that of curve -c. Note that this net re- 
sponse has a turnover point which is 
almost exactly three octaves higher 
than that of the original 75 -As de- 
emphasis curve. In other words, it 
corresponds to a time constant of 
25 -As, as required by the new Dolby 
format. 

It should be pointed out, of course, 
that merely attaching the Switchcraft 

need belts? 

We've thousands in stock 
Ready for immediate shipment! 
Belts for over 1800 makes and 
models of tape recorders, projectors, 
dictating machines, video recorders 
. . . and our simplified cross 
reference system makes it easy for 
you to order. Drive tires, wheels, 
phono idlers also listed. On most 
items we can ship the same day. 
Call or write today for your free 
catalog/cross reference chart. 

PROJECTOR- RECORDER BELT CORP. 
319 Whitewater St., Whitewater, 
Wisconsin 53190 414/473 -2151 
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device to your existing tuner or re- 
ceiver will not provide you with Dolby 
decoding. For that, you need a full 
outboard Dolby box or one built in 
to your existing equipment. In fact, 
Dolby has suggested that one of the 
reasons for the change to 25 -us is so 

that listeners NOT equipped with 
Dolby decoding will hear Dolbyized 

á 0 

j -10 
u",-15 
W -20 
- -25 

cc 

(b) 

10 100 1K 10K 
F REOUENCY-Hz 

FIG. 4 

broadcasts with less treble shrillness 
than had been the case prior to this 
change. Although they won't be able 
to take advantage of the noise reduc- 
tion capability built into the system, 
they will hear programs that are more 
nearly correctly balanced from a tonal 
compensation point of view without 
altering their existing 75 -µs de- empha- 
sis characteristic built into their tuners 
and receivers. 

Shure M688 Stereo Mixer 
NINE SINGLE -TRANSISTOR AMPLIFIER 
stages are combined in the M688 

(turn page) 

FREE ! 
TOOL CATALOG 

2000 items - 112 packed pages 

\I instruments 

Nrelay tools 

wire strippers 
\I tool kits 7 

cases bags 

Ni tweezers 

J soldering irons 

J drivers 

Ni metric tools 

J optics 

J wrenches 

SEND FREE CATALOG 674 TO: 

Name 

' Company ' 
Address 

City St te Zu 
a 

JENSEN TOOLE und AL L. Q Y9 
4117 N. 44th Street, Phoeol., An.o... t5018 
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BUILD &TEST 
AS FASTAS YOU MINK! 

POWER FOR THE PROFESSIONAL 
ECONOMY KITS FOR THE HOBBYIST 
A MODEL AND A PRICE FOR EVERYONE 

PROTO BOARD 203 
Breadbcard Prototesting with 5 Volt, 

1 AMP Regulated Power Supply included! 
A total ready -to-use power breadboard 
prototest device with a built -in regulated, 
short -proof power supply. Just plug -in and 

start building! 2 extra floating 5 -way 
binding posts for external signals. Self - 

contained with power switch indicator lamp 
and power fuse. 24-14 pin DIP capacity. 
Attractive two -tone quality case. All metal 

construction. 93/4"1 x 

x 2z3/4s "H. 5 lbs. 
Order today! 

Add $2.50 sllipplag /Aadllag 

A modestly priced kit for the 
economy- minded experimenter ... 

PROTO BOARD 100 
A low cost, big 10 IC capacity breadboard 
kit with all the quality of QT sockets and the 
best of the Proto Board series ... complete 
down to the last nut, bolt aid screw. Includes 
2 QT -35S Sockets; 1 QT35B Bus Strip; 2 

5 -way binding posts; 4 rubber feet; 
screws, nuts, bolts; and easy 
assembly instructions. 

19'' 
Add $1.50 

shipping /handling. 

PROTO -CLIP 
for Power -On, 

Hands -Off Signal 
Tracing. No more 

shorting leads. 
Costs less than . . . 

$5 
Bring IC leads from pc board for fast signal tracing and 

troubleshooting. Inject signals. Wire unused circuits 
into boards. Scope probes and test leads lock onto 

Dynagrip inset (see circle) for hands -off testing. Plastic 
construction eliminates springs, pivots. Non -corrosive 

nickel /silver contacts for simultaneous 
low resistance connections. 

PC -14, 14 -pin Proto Clip, 64.50 ea. 
PC -16, 16-pin Proto Clip, ;4.75 ea. 

Add 750 shipping /handling. 
Order today off -the -shelf from CSC 
or local distributor. Charge: BAC, 
MC, AX. Write for free catalog. Free 
English /Metric Slide Rule with each 
order. Dealer inquiries invited. 

Foreign Orders add 15 %. 
Patents Pending Made in USA 

Prices subject to change 

= =Continental Specialties Corp. 

Box 1942, New Haven, CT 06509 203/624-3103 

W. coast off.: Box 7809, S. Francisco, CA 94119 415/383 -4207 
Canada: Available thru Len Finkler Ltd., Ontario 

Circle 25 on reader service card 23 



Stereo Microphone Mixer to merge 
up to four microphone inputs plus 
left and right channel high level aux- 
iliary inputs to left and right stereo 
outputs. With its six front panel gain 
controls, two of which are dual con - 
centrics, the mixer can flexibly handle 

P .r 00.0e0i 
Circle 105 on reader service card 

2 stereo or 4 monophonic inputs in 
tape recorder and amplifier -speaker 
applications. 

Each of the four microphone inputs 
uses 3 -pin professional audio connec- 
tors and feeds either the primary or 
secondary of an input transformer as 
selected by rear slide switches. One of 
the two terminations will he the right 
impedance to interface with most 
dynamic, ribbon and capacitor micro- 
phones. Shure does not recommend 
the use of ceramic and crystal micro- 
phones with the mixer. Input im- 
pedances were measured to he 500 
ohms and 100,000 ohms on the low 
and high ranges respectively at 1 -kHz. 
Input clipping levels were 3.5 -mV and 
48 -mV at low and high impedances 
measured directly at the input con- 
nector. 

When the picture looks good, 
you look good. 

When a color TV picture fades, or when the black- and -white is erased by a 
cathode -to- filament short, you can save the day, and the tube, by installing a 
Perma Power Britener. 

Boost models bring out lost sharpness 
and detail by providing increased fila- 
ment voltage to increase electron 
emission. Full contrast and color qual- 
ity return immediately. 

Iso /a:ion models restore the black - 
and -white information that gives a 
color picture its quality, by isolating the 
short, thus restoring black- and -white 
video drive. 

Short now . . fade later? Handle 

both jobs with a Color Brite Combina- 
tion Isolation and Boost Britener. 

There are Perma Power Color Brite 
models for both round tubes and rec- 
tangular tubes. In fact, Perma Power 
has a Britener for just about every pic- 
ture tube ever made! You'll look very 
good to your customer when you pro- 
long the life of the expensive picture 
tube. Pick up a supply of Color Brites 
from your Perma Power distributor! 

PErma PowEr, Chamberlain Manufacturing Corporation 
Perma Paver Division 
845 Larch Avenue. Elmhurst. Inmo,s 60126 
Telephone 1312) 279 -3600 
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Preamp outputs are matrixed to the 
MIX BUS through series bridging re- 
sistors. Any of the first three channels 
can be opted to be either left or right 
channels by front panel slide switches. 
Channel 4 forgoes the switch and uses 
a PAN sliding potentiometer for plac- 
ing the source anywhere between the 
left and right channels. An additional 
amplifier stage is inserted in the chan- 
nel 4 signal path to compensate for the 
higher losses of the panaromic matrix - 
ing. Microphone 4 is particularly con- 
venient for locating a vocal source 
wherever the operator desires. The left 
and right buses are connected directly 
to MIX BUS phono jacks which allow 
paralleling of additional microphone 
mixers to expand the number of input 
channels. These buses can also be 
mixed with left and right auxiliary in- 
puts through dual concentric controls. 
High level, high impedance inputs 
from tape recorders, tuners, or phono 
preamps connect to the M688 through 
these two phono jacks. 

Having been resolved into the left 
and right buses, the signals feed re- 
spective mix amplifiers with master 
gain controls at their outputs. As with 
the auxiliary control, the concentric 
pots can be displaced with respect to 
each other for relative adjustment of 
the directional sources. At this point 
the two stereo channels can he inter- 

WE DON'T CLAIM 

OUR ELECTRONIC 

IGNITION SYSTEM 

IS BEST 

OUR 

CUSTOMERS DO! 
WRITE TODAY FOR FREE LITERATURE 

tttt?ZTDSON 
RESEARCH AND MFG. CO. 0 
CONSHOHOCKEN, PA., U.S.A. 
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connected by a STEREO -MONO 
switch physically located above the 
master gain control. 

Two output amplifiers are fed from 
the master gain controls. By adding 
equal signals from the emitters of both 
amplifiers, a monophonic L + R mi- 
crophone output is formed with a 
switchable low output impedance of 
25 -600 ohms, or a high output imped- 
ance of 20,000 ohms. This output uses 
a professional 3 -pin male connector. 
The higher voltage gain transistor col- 
lectors of the output stages are the 
main mixer outputs. The output volt- 
ages are in the 0.1 to 2 volt range and 
will drive preamps, power amplifiers, 
tape recorders or high level tuner in- 
puts at impedance levels of 50,000 
ohms or greater. 

Overall voltage gain of the system 
from a high impedance microphone 
input to the auxiliary output was 
measured at 36 -dB. Switching the in- 
put to a low impedance adds 23 -dB 
because of the voltage stepup of the 
input matching transformer. Fre- 
quency response was down 3.5-dB at 
20 -Hz and 3.0 -dB at 20 -kHz. It was 
within Shure's spec of ± 3 -dB from 40 
to 20,000 Hz. From the Mix Bus to 
the auxiliary outputs the gain was 
35-dB. The total harmonic distortion 
was below 0.5% from 20 to 20,000 
Hz. R -E 

The best by far... 
because Revox delivers what 
all the rest only promise. 

For complete details write 
Revox Corp., 155 Michael Drive, Syosset. N.Y. 11791 
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('you don't have to buy a new car to get an electronic Ignition) 
Most of you know the evaltation of automotive electrical sys- 
tems . . . an evaluation characterized only occasionally by 
efficiency and performance I know that, and that's why I use 
the Delta Mark Ten B COI on all my cars, new and old. And 
believe me, you don't have to have a new car to appreciate 
the best electronic ignition available today. Study these fea- 
tures and you'll know what I mean. 
1. Mark Ten and Mark Ten B Capacitive Discharge Ignition 
Systems are manufactured by Delta Products, Inc., a company 
with a conscience, and with a proven record of reliability both 
in product and in customer relations. 
2. The Mark Ten CDI's really do save money by eliminating 
the need for 2 out of 3 tune -ups. Figure it out for yourself. The 
first tune -up or two saved pays for the unit. the rest is money 
in your pocket. No bunk! 
3. Because the Mark Ten CDI's keep 
your car in better tune, you actually 
can save on expensive gasoline. 
4. With a Mark Ten, spark plugs stay 
clean and last longer ... fouling is 
virtually eliminated. 
No matter what kind of car you drive, it too can use a Delta 
quality lift. 

i 

I want to know more about Mark Ten B CDI's. Send me complete 
no- nonsense information on how they can improve the performance 
of my car. 

Name 

Address 

City State Zip r DflTA PROIII, INC. 
P.O. B ox 1147, Dept. 

CTS 
RE, Grand 

I 
Junction, Colo. 81501 

303 -242 -9000 

Mark Ten B, 
assembled $64.95 ppd 

Mark Ten B, kit $49.95 ppd 

Standard Mark Ten, 
assembled $49.95 ppd 
Deltakittl8 $34.95 ppd 
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15 Exciting new projects for '75 

G R -500 

Simulated TV pictures 

GR-400 

GR-300 

15,17 & 19" (diagonal) Color TVs 
with On- Screen Digital Readout 
Advanced Heath engineering and outstanding picture quality. All fea- 
ture on- screen channel readout & optional plug -in clock modules. 
In -line picture tubes with slotted shadow masks provide exception- 
ally bright, sharp pictures. In the GR -400 and 500, black matrix tubes 
improve contrast. And here's something new- static toroid yoke & 
magnet assemblies never require convergence & fixed LC filters 
eliminate instrument IF alignment. GR -300 & 400 come with walnut 
veneer cabinets; cabinets for the GR -500 start at $39.95. 
Kit GR -300 (15" diag.), with cabinet 449.95' 

Kit GR -400 (17" diag.), with cabinet 489.95 
Kit GR -500 (19" diag.), less cabinet 499.95 
Kit GRA- 20u0 -1, Digital Clock Module 29.95 

G R -2000 

Simulated TV picture 

Highly Acclaimed GR -2000 Digital- Design Color TV 
The set that brought TV into the digital age -and still one of the 
finest made. Tuning is totally digital solid -state & the channel num- 
ber appears right on the big, 25" (diagonal) screen. The optional 
clock module also displays the time on the screen. For the ultimate 
in convenience, add the optional wireless remote control. Can be 
custom mounted; optional cabinets start at $119.95'. 
Kit GR -2000, less cabinet 669.95 
Kit GRA -2000 -1, Digital Clock Module 29.95 

NEW Portable Digital Multimeter 
Professional performance at a budget price. 
26 ranges resolve voltages to 100 AV, currents 
to 100 nA, measures AC & DC current up to 
2 A, resistance from 100 to 1000K ohms. Big, 
bright 31/2-digit readout with automatic over - 
range & polarity indications. Built -in refer- 
ence standards for easy field calibration. 
With rechargeable batteries & AC line cord. 
Kit 1M -2202 179.95 

NEW DC -10MHz Oscilloscope 
A great scope -a great value! Perfect for TV 
servicing. 10 mV vertical input sensitivity, 
time bases from 200 ms /cm to 200 ns /cm, 
internal or external digital triggering, two 
input channels. Mu -metal shielded tube with 
8x10 cm graticule. 
Kit 10 -4530 299.95 

NEW Code Practice Oscillator 
As much fun to build as it is to use. It's battery 
operated for complete portability. Built -in 
speaker, adjustable tone & volume, head- 
phone jack. With key. Less battery. 
Kit HD -1416 9 95 

NEW 40 kV Metered Probe 
Ideal for high -voltage TV mea - 
surements-up to 40 kV with 

3% accuracy. On /off switch. 
Kit IM -5210 17.95 
Assembled SM -5210 24.95' 

NEW 
Emergency Car Strobe Light 
Highly visible amber flash warns 
other drivers when your car stalls 
or breaks down. Non -marring 
magnetic base,12' cord, plug fits 
cigarette lighter. For 12 VDC. 
Kit GD -1026 29.95' 

NEW Solid -State Dip Meter 
Fully portable, fits in your hand. 
Covers 1.6 to 250 MHz in funda- 
mentals. MOS -FET paraphrase 
amp, hot -carrier diodes, Q -mul- 
tiplier. With case, 7 plug -in coils. 
Less battery. 
Kit HD -1250 59.95* 

NEW Windshield Wiper Delay 
Provides exactly the wiper speed 
you need for safe driving in any 
weather, from light mist to heavy 
rain. Works with most 12 VDC 
positive or negative ground cars. 
Kit CH -1068 14.95' 



at traditional Heathkit savings 
there ore 350 more 
in the new FREE 

Henthkit catalog! 
Who can build our kits? Anybody! 
For over 27 years we've made superb electronic 
equipment that anyone can build -even with no prior 
knowledge of electronics or kit building. Famous 
Heathkit assembly manuals guide you step by step, 
showing you exactly what to do -even how to 
solder like a pro. 
And we back every Heathkit purchase with 
people. Expert technical consultants at the factory 
and trained service personnel from coast to 
coast are ready to help every step of the way. 
Thousands of Heath customers will tell you - 
we won't let you fail! 
When you're finished, you'll own one of the finest 
products available -kit or assembled. But don't 
take our word for it, independent reviewers 
consistently praise their quality. 
You'll enjoy the satisfaction -and savings -of building a 
useful product with your own hands. And for years to come, 
you'll enjoy its unexcelled quality and performance. 
Build it yourself -with a little help from Heath. 
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NEW Heathkit /Delta Home Security System 
Everything you need for a complete home security system. Remote 
detectors connect to Central Processor through your home's elec- 
trical wiring. Inputs for ultrasonic intrusion detector, heat & smoke 
detectors plus "panic button" & remote on /off switch. Central 
Processor features built -in speaker; output for an external speaker. 
Sounds alarm during power failure. 

AM /FM Digital Alarm Clock Radio 
One of the world's most sophisticated radios. Big, bright Beckman 
planar gas discharge tubes display the time, automatically adjusting 
their brightness as room lighting changes. Standby battery power 
keeps the clock -and you -on time (without the display) even if the 
electricity is interrupted. It wakes you to your favorite station or a 
gentle, electronic beep with adjustable volume. The radio section 
uses fixed ceramic filters for AM and FM and a factory -assembled 
and aligned FM front -end with 5IV sensitivity. 
Kit GR -1075, less batteries 129.95' 

Send for your free 
1975 Heathkit Catalog today! 

HEATHKIT ELECTRONIC CENTERS -Units of Schlumberger Products Corporation 
Retail prices slightly higher. 
ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona, Redwood 
City, San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: Hartford 
(Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers 
Grove; IND.: Indianapolis; KANSAS: Kansas City (Mission); KY.: Louisville; LA.: 
New Orleans (Kenner); MD.: Baltimore, Rockville; MASS.: Boston (Wellesley); 
MICH.: Detroit; MINN.: Minneapolis (Hopkins); MO.: St. Louis (Bridgeton); NEB.: 
Omaha; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.t.), 
Rochester, White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, Columbus, 
Toledo; PA.: Philadelphia, Pittsburgh; R.I.: Providence (Warwick); TEXAS: Dallas, 
Houston; VA.: Norfolk (Va. Beach); WASH.: Seattle; WIS.: Milwaukee. IL 
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This FM 
Tuner Costs 

$2500! by LEN FELDMAN 

CONTRIBUTING 
HIGH -FIDELITY EDITOR 

THE LONG AWAITED SEQUERRA MODEL 
1 FM Tuner is now in production. 
Anyone who attended one or more 
hi -fi shows over the last two or three 
years will recognize that name, because 
Richard Sequerra has been displaying 
prototypes of this tuner for at least 
that long. Like many other perfection- 
ists, Mr. Sequerra delayed actual pro- 
duction of his masterpiece until he was 
satisfied that he had achieved the last 
ounce of performance from the tuner 
consistent with the present state of the 
art. Advances in that state of the art, 
coupled with rising production costs 
generally, have witnessed a succession 
of price increases. What was initially 
projected as a $1600.00 retail price 
tag has risen steadily. As of this writ- 
ing, the Model 1 tuner can be pur- 
chased for $2500.00! A less expensive 
version - minus the panoramic ana- 
lyzer display -can be had for $500.00 
less, but to date, all units made and 
ordered have included this unusual 
display. When you learn what the dis- 
play does, you'll appreciate why 
Sequerra's first production runs have 
all been of the higher priced version. 

Circuit description 
Before beginning our discussion, we 

thought it might be interesting to learn 
something about the number of major 
components which are used in the as- 
sembly of the tuner. In interviewing 
Dick Sequerra, we were handed a list 
which is headed with the following 
notation: "This is an approximate 
count of some components in the Se- 
querra tuner." We suspect that the 
word approximate is a bit of a put -on 
because the people at the Sequerra 
Company, in addition to being highly 
skilled as engineers, have a keen sense 
of humor and enjoy their work tre- 
mendously. Anyway, here's the list: 

14- Field- effect transistors 
61- Integrated circuits 
75- Transistors 
83- Diodes 
10- Varactor diodes 

2 -Light Emitting Diodes (LED's) 

1 -Photo transistor 
4- Read -out Chips 

30- Incandescent lamps 
2 -Neon Lamps 

40 -Pot cores (variable inductors) 
37- Potentiometers 

The list also points out that there 
are some 93 adjustments made during 
the assembly and final testing of the 
Model 1 tuner! 

The product itself, shown at the top 
of this page, looks like no other tuner 
ever made before. A single tuning knob 
is located below the digital frequency 
display, which reads in tenths of a 
megahertz. Six buttons at the left de- 
termine what will be displayed on the 
41 -inch flat -face instrument- quality 
oscilloscope, actuate the built -in Dolby 
noise -reduction circuitry and select 
maximum stereo FM separation or 
"high blend" for reduced noise in 
cases of weak -signal reception. The 
first button relating to the scope dis- 
play selects the panoramic display (in 
which a panoramic view of all signals 
located 1 MHz above and below the 
tuned -to frequency appears as vertical 
"pips" on the scope face). The next 
button selects circuitry which displays 
carrier deviation and signal strength 
of the tuned signal. Signal strength is 
directly readable over a range of some 
90 -dB, from a few microvolts to a 
volt. The third button creates a center - 
origin X -Y display which can be used 
to check separation and phase charac- 
teristics of a stereo program, while 
the fourth button permits you to dis- 
play external audio programming (via 
input jacks on the rear panel) from 
monophonic, to stereo, to quadra- 
phonic. Typical patterns observed in 
the Panoramic display mode are il- 
lustrated in Fig. 1. Displays that might 
be observed when the tuning- display 
push button is depressed are shown in 
Fig. 2. Examples of mono and stereo 
displays observed while the third push- 
button is depressed are shown in Fig. 3. 

The three uppermost buttons at the 
right take care of mute defeat, inter - 
station muting of noise, and muting of 

all but stereo transmissions. The fourth 
button selects mono or automatic 
stereo /mono switching. The fifth but- 
ton provides two degrees of lighting 
intensity for the front panel illumina- 
tion, while the last button is the power 
on /off switch. 

The rear panel contains customer ad- 
justments for the scope display, 75 -ohm 
and 300 -ohm antenna terminals, two 
pairs of output jacks (one pair equip- 
ped with output level controls), a de- 
tector output jack, the four external 
display input jacks, a remote -control 
adaptor socket, and a shorting jack 
which permits changing the de- empha- 
sis from 75- microseconds to 25- micro- 
seconds when listening to newly 
approved Dolby FM transmissions. 
Sequerra foresaw the need for this re- 
finement well in advance of the recent 
FCC action which permits Dolby 
broadcasting using the modified de- 
emphasis characteristics. 

The front end 
Because it is the first of its kind, we 

thought readers would be interested in 
seeing a complete schematic diagram 
of the critical front -end of the tuner. 
Referring to Fig. 4, the front -end con- 
sists of an input balun that feeds a 
two -pole filter in the form of the push - 
pull antenna transformer into a low 
noise FET cascode rf amplifier. A 
second push -pull grounded -gate rf am- 
plifier feeds a push -pull FET balanced 
mixer. The front -end is varactor tuned, 
using twin pairs of MV -104 varactor 
diodes. Normally, varactor diodes used 
in such applications are voltage tuned 
over a range of from 4.0 volts to over 
30 volts. As shown in the curve of Fig. 
5, however, while substantial capac- 
itance is obtained at the low = voltage 
end of this range, the curve is ex- 
tremely non -linear at this region and 
the effective Q of the device is lowered 
as the capacitance increases. For this 
reason, Sequerra uses pairs of varac- 
tors in parallel, and is therefore able 
to operate over a voltage range of 
from 7.4 volts (where Q is higher and 
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A. TUNED IN STATION ON 
CENTER FREQUENCY. 
8. ALTERNATE STATION 
400 kHz OFF CENTER 
FREQUENCY. 
C. ALTERNATE STATION 
800 kHz OFF CENTER 
FREQUENCY. 
NOTE: 3 POINTED PIP 
INDICATES STATION 
SIMULTANEOUSLY BROAD 
CASTING SCA. 
D. ADJACENT STATION 
200 kHz OFF CENTER 
FREQUENCY. 

DESCRIPTION OF PIPS 

(-B 

SAME BROADCAST RECEIVED BY 2 DIFFERENT ANTENNA 
SYSTEMS. 
A. RABBIT EAR FM ANTENNA. 
B. OUTDOOR ROOF ANTENNA (NOTE OVERLOAD). THIS 
WAS CLOSE LINE OF SIGHT DEVELOPING 0.3V INPUT TO 
TUNER. 

A 

\AP,AtA 

I 

ow-vm 

c 

&Ivy,/ 

2 STATIONS WITH SAME SIGNAL 
STRENGTH 
A. MONAURAL 
B. STEREOPHONIC 
C. BEND AT TOP OF PIP 
INDICATES STEREO PILOT 

FIG. 1- TYPICAL PANORAMIC DISPLAYS observed on the Sequerra tuner. 

FIG. 2- TUNING AND MULTIPATH indications observed on the Sequerra tuner. 

FIG. 3 -TUNER VECTOR TRACES observed in this mode of scope operation. 

STEREO L &R FRONT INPUTS 
ONLY. (SAME AS STEREO FOR 
TUNING VECTOR) MAXIMUM 
SEPARATION 

LITTLE SEPARATION BETWEEN 
CHANNELS (SUCH AS 
CENTRALLY PLACED SOLOIST) 

STEREO L &R REAR INPUTS 
ONLY MAXIMUM SEPARATION 

MAXIMUM SEPARATION 
BETWEEN CHANNELS 

curve is more linear) up to 33 volts 
to cover the necessary tuning range. 
The effective change in capacitance 
works out to about 11 -pF using this 
stacked arrangement. 

This is a differential system that 
provides significant common -mode 
noise rejection as well as an excellent 
third -order intermodulation rejection 
factor. Readers familiar with the ad- 
vantages of a push -pull amplifier in 
audio circuitry (higher overload ca- 

J 
4CHANNEL- MAXIMUM 
SEPARATION BETWEEN 
CHANNELS 

J 
IMPROPER BALANCE TO THE 
RIGHT 

pability, symmetrical clipping, etc.) 
will appreciate that the same advan- 
tages are obtained from this totally 
balanced push -pull rf system. In order 
to maintain these advantages through- 
out the front -end, the mixer too must 
be of a balanced form. The mixer 
takes the form of a pair of balanced 
grounded -gate FET's with pi- networks 
in each drain circuit. The output trans- 
former of the mixer stage feeds two 
separate i.f. systems: the usual 10.7 

REAR LEFT CHANNEL ONLY 

J 
NO SEPARATION BETWEEN 
CHANNELS (MONOPHONIC) 

MHz i.f. system of the FM tuner, and 
the i.f. system of the panoramic sweep 
display. 

The FM i.f. system consists of an 18- 
pole Papoulis filter. It incorporates a 
limited -gain amplifying system which 
enables the filter system to realize its 
wide dynamic range. Alternate channel 
selectivity (400 -kHz away from the 
center frequency) measures greater 
than 130 -dB, according to Sequerra! 

The FM limiter system consists of a 
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Build it yourself... 
With a learn -at -home program as fascinating as home 

entertainment electronics, reading about it is just not enough! 

Once you discover something that really fas- 
cinates you, no matter what it is, reading about it is 
just not enough. You want to be involved. You want 
firsthand experience. 

That's exactly how Bell & Howell Schools' 
exciting learn -at -home program in electronics 
works. You learn by doing, experimenting, trying it 
yourself. That's why throughout this unique pro- 
gram you get practical "hands on" experience with 
some of today's latest electronics training tools. 

Throughout your learning adventure 
with Bell G Howell Schools, the key word 
is build. 

It doesn't matter if you've never had any 
training in electronics before. We start you off with 
the basics and help you work your way up one step 
at a time. As a matter of fact, with your very first 
lesson, you receive a special Lab Starter Kit to give 
you immediate working experience on equip- 
ment as you are picking up the fundamentals. 
It makes the learning process faster and certainly a 
lot more interesting. 

You'll build and work with remarkable educa- 
tional tools as you explore advances in electronics - 
"State-of- the -art" equipment that's being used 
today -and will be used tomorrow. So the skills and 
knowledge you will acquire will be useful for years 
to come. 

You'll build your own electronics 
laboratory! 

With Bell & Howell's Electro -Lab' electronic 
training system - theory comes to life. And you'll 
make it happen! In building each of these modern 
test instruments you'll get experience in wiring, 
soldering, assembling. Then you'll use the lab for 
testing trouble- shooting and circuit analyzing. 

First, the design console. After you assemble 
it, you'll be able to set up and examine circuits 
without having to solder them in place. 

Next, you'll build a digital multimeter. This 
important instrument measures voltage, cur- 
rent and resistance, and displays its findings in big, 
clear numbers like on a digital clock. 

Then comes the solid -state "triggered sweep" 
oscilloscope similar in principle to the kind used in 
hospitals to monitor heartbeats. 

You'll use it to analyze tiny integrated circuits. 
The triggered sweep feature locks in signals for 
easier observation. 

You'll actually build and work with 
the new generation color TV... investi- 
gating features you've probably never 
seen before! 

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

You'll probe into the technology behind all - 
electronic tuning. And into the digital circuitry of 
channel numbers that appear on the screen! You'll 
build -in an on- the -screen digital clock and learn to 
program a special automatic channel selector that 

goes directly to the channels of your choice. 
You'll also better understand the exceptional 

color clarity of the Black Matrix picture tube, and 
gain working knowledge of "state -of- the -art" in- 
tegrated circuitry and the 100% solid -state chassis. 

After building and experimenting 
with this TV, you'll be equipped with the 
kinds of skills that could put you ahead 
in electronics know -how. 

Once you've completed this program, your 
skills in electronic trouble- shooting could lead you 
in exciting new directions. While we cannot offer 
assurance of income opportunities you can use your 
training: to seek out a job in the electronics industry, 
to upgrade your current job, or as a foundation for 
advanced programs in electronics. 

Building. Learning. Growing. Without 
missing a day of work or a single 
paycheck! 

Because this is a home study program, you 
study at your convenience - without being a class- 
room captive. That means there'll be no conflicts 
with your job or other interests. 

And even though you're on your own, we'll be 
thereto help if you should ever run into a rough spot. 
Most schools make you mail in all your questions. 
We have a toll -free line you can call when you have 
a question that can't wait. 

For even more personal attention, Bell & 
Howell Schools' "help sessions" are held in 50 major 
cities at various times throughout the year, where 
you can meet and talk with your instructors and fel- 
low students. 

A school's reputation can't be built 
on what it is going to do. 

...but rather on what it has done and is doing 
right now. That's why Bell & Howell Schools' 43 
years of experience in electronics home study is 
your best guarantee that our "hands -on" learning 
method really works. 

Many thousands of people each year choose 
Bell & Howell Schools' home learning programs to 
start or further their electronics education. Discover 
this fascinating program in home entertainment 
electronics for yourself. 

Mail in the postage -paid card for 
details, free! 

Taken for vocational purposes, this program 
is approved by the state approval agency for 
Veterans' Benefits. 

If card has been detached, please write to: 
An Electronics Home Study School 
DEVRY If1STITUTE OFTECHfOLOGV 
ONE OF THE 

BELL Es HOWELL SCHOOLS 
4141 Belmont. Ch cag, 
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FIG. 5- TYPICAL VARACTOR CHARACTER- 
ISTIC shows the portion used In the Se- 
querra tuner. 

6 -stage wide -band differential RC- 
coupled amplifier. Each stage provides 
a gain of 20 -dB. This system is also 
used to derive the vertical tuning dis- 
play voltages. 

The FM detector is a multiplying 
phase- discriminator design, called a 
Travis -Smith detector. This stage takes 
the information contained on the zero - 
axis- crossing from the limiter and con- 
verts that time displacement into an 
audio signal. The detection system is 
designed for maximum linearity with 
significant AM rejection capability. 
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FIG. 4 -FRONT END SCHEMATIC diagram shows e balanced rf amplifier and FET mixer. 

AM rejection, measured on the basis of 
30% AM modulation simultaneous 
with 100% FM modulation at any 
audio frequency, is greater than 70 dB! 

Panoramic display 
The panoramic display section of 

the tuner may well be thought of as a 
tuner within a tuner. The input from 
the mixer of the front -end is fed, via 
balanced grounded -gate isolation stages 
to a balanced hot -carrier diode mixer 
bridge. A local oscillator, sweeping in 
frequency from approximately 12- 
MHz to 14 -MHz is also fed to this 
mixer. The center -frequency of the 
mixed combination will be 2.3 MHz 
(13 MHz less 10.7 MHz from the 
front end output). In addition, fre- 
quencies up to a full 1 -MHz above 
and below that center frequency will 
also be amplified by the series of i.f. 
stages which follow this secondary 
mixing process and which include 8- 
poles of double -tuned filtering in a 
push -pull differential circuit arrange- 
ment. 

Other circuits generate the necessary 
ramp voltage for sweeping the scope 

trace horizontally across the face of the 
tube, total sweep corresponding to 
1 -MHz about the center frequency to 
be observed. The output of this secon- 
dard i.f. system feeds 6 stages of limit- 
ing, not unlike the limiters in the main 
FM i.f. section of the tuner previously 
discussed. An extremely accurate loga- 
rithmic detector with a total gain of 
120 -dB supplies the signals for the dis- 
play. The display has a dynamic range 
extending from 10 -µv all the way up to 
3V -a range of 90 -dB from weakest to 
strongest signal displayed. 

The multiplex decoder section is one 
of the most elaborate circuits of the en- 
tire tuner, in terms of number of parts 
and circuit complexity. No attempt has 
been made to reproduce the entire cir- 
cuit here, for reasons of space limita- 
tions. Briefly, the input circuit to the 
multiplex decoder separates the 19 -kHz 
pilot signal and removes any 67 -kHz 
signals (SCA) which might be present 
in the composite signal. The uniquely 
designed filter section used for this 
purpose precisely controls the phase - 
amplitude relationships of both the 

(continued on page 78) 



One -Sided Noise 
Reduction System 

New noise reduction system reduces noise 
from any program source by 6 to 14 dB. 

The new system does not require the original 
program material to be encoded! Here's how 

this innovative system works 

by LEN FELDMAN 
CONTRIBUTING 
HIGH -FIDELITY EDITOR 

WE HAVE BEEN INVESTIGATING SOME OF THE METHODS USED 
to reduce noise in high- fidelity component systems and pro- 
gram sources in recent issues of Radio -Electronics. So far, 
the systems we have explored all require "two halves ". 
Something must be done to the program before it is re- 
corded or broadcast, and something else must be done at 
the receiving end to restore dynamic range, proper fre- 
quency response, or combinations of both parameters. Thus, 
when Dolby FM broadcasts are transmitted (or, when 
Dolby tape recordings are made), high -frequency content 
is progressively accentuated at lower and lower listening 
levels so that upon playback, an appropriate Dolby circuit 
can progressively attenuate the highs at lower and lower 
instantaneous listening levels, restoring "flat" frequency 
response and reducing audible high frequency noise at the 
same time. 

Other compress- expand systems, such as the dbx system, 
compress the entire musical program during the record 
process and require a suitable expander at the listening 
end to restore dynamic range. In the dbx process it can 
approach a full 100 dB from softest soft to loudest loud. 
This process reduces background noise level too. 

But what about all the old records and tapes that you 
might own that have not been subjected to either of these 
"two sided" processes at the time they were made? Is there 
any way to improve signal -to-noise ratio on noisy discs, 
tapes or even old 78 -rpm recordings you like to listen to 
without severly cutting into the high- frequency content of 
these older program sources? 

The Burwen noise reduction system 
Richard S. Burwen of Burwen Laboratories in Burlington, 

Massachusetts thinks there is a way to fight noise even when 
it is already part of the program source. The Burwen DNF- 
1201 Dynamic Noise Filter in Fig. 1 reduces noise by 6 
to 14 dB on any program material without previous en- 
coding. It is basically a low -pass filter whose cutoff fre- 
quencies vary with each musical note or speech syllable. 
It cuts off the frequencies to reduce hiss whenever the 
spectral content of the program does not require wide 
bandwidth. 

When there is enough high- frequency content in the 
program source to mask hiss, it extends its bandwidth. The 
presence of loud high- frequency musical content tends to 
mask the hiss and the ear does not notice hiss when it is 

FIG. I- CONSUMER VERSION of Burwen's dynamic noise filter. 

masked by music in this way. According to Burwen, the 
bandwidth variations that are continuously taking place are 
gradual in proportion to the frequency and amplitude of 
the high- frequency content of the program so that sufficient 
high- frequency content is present when needed. In the 
presence of sharp transients, however, the bandwidth can 
increase rapidly to a full 30 kHz in 400 As. 

The predecessor of the DNF -1201, the professional 
Model 1000 Dynamic Noise Filter, and for that matter, 
several other products in Burwen's line are made for broad- 
cast and recording studio use. They use both high- and 
low -pass filters, as many as 15 integrated circuits and a 
great many precision resistors and capacitors to meet tight 
tolerances. They also cost anywhere from $700.00 to $3800 
dollars Per channel! The new consumer version, DNF- 
1201 sells for $299.95 and is a 2- channel device. In order 
to affect such substantial cost savings, the consumer version 
eliminates the low- frequency filter, thereby eliminating 
nearly half the circuit components. The new circuit also 
uses a new generation of IC's, several of which can be 
clearly seen in the internal view of the finished product in 
Fig. 2. Tolerance of parts has been loosened slightly so 
that parts selection is no longer required and the entire 
circuit for both stereo channels has been spread out on an 
easy -to -build printed circuit suitable for large quantity 
production. In addition, the range of bandwidth variation 
has actually been increased to provide meaningful "noise 

FIG. 2- INSIDE VIEW of the Burwen DNF -1201, Dynamic Noise Filter. 
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reduction" for old 78 -rpm records -a requirement which 
was not considered in the more expensive professional 
versions of the product. 

Degree of noise reduction 
The maximum noise reduction available on the DNF - 

1 201 is 14 dB, and the filter cut -off slope is at the rate of 9 

dB per octave. The frequency response curves of the unit 
are shown in Fig. 3. Cut -off frequency is defined as the 
frequency at which response is down 3 dB. It can vary 
anywhere in the range from 500 Hz to 30 kHz according 
to the requirements of the program source. When cut -off 
is instantaneous at lower frequencies, the response has 

corner peaking of about 0.6 dB which helps somewhat to 
maintain "presence" even though most of the high fre- 
quencies are attenuated. The 9 -dB -per- octave slope has 

been found by Burwen to be about optimum from a sub- 
jective point of view since it still allows some of the high - 
frequency content on the slope of the curve to be heard. 
At maximum bandwidth, response is flattened to within 0.3 
dB out to 20 kHz. 
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FIG. 3 -RANGE OF BANDWIDTHS obtainable with the Burwen 
DNF -1201. 

In actual use the bandwidth hardly ever contracts down 
to its lowest extreme of 500 Hz. Noise in the program 
source may limit the minimum bandwidth to 1 to 2 kHz. In 
all cases, however, whether playing very high quality pro- 
gram material or old 78 -rpm records, maximum bandwidth 
can open up to a high of 30 kHz. 

How it works 
The relationship between instantaneous bandwidth and 

frequency and amptitude of the incoming program signal 
can be understood by referring to Fig. 4. Each of the left 
and right signal channels consists of a buffer amplifier and 
a voltage -variable low -pass filter. This filter provides any 
of the frequency response curves shown in Fig. 3 in pro- 
portion to a dc control voltage generated by the bandwidth 
control system. 

The bandwidth control system receives as its input the 
sum of the signals from buffer amplifiers Al and A2. These 
signals are then amplified in an active equalizer which 
emphasizes the high frequencies. The gain of the band- 
width control system is adjusted by means of the SENSI- 
TIVITY co '-trol which determines the relationship between 
bandwidth and signal level. The output of the SENSITIVITY 
control is further amplified by means of an active low -pass 
filter which attenuates signals above 10 kHz so that the 
system will not be actuated by the 19 kHz subcarrier 
products often found in the output of a stereo FM tuner 
or receiver. A full -wave peak rectifier converts the ac out- 
put from the active filter to dc. This dc voltage is then 
filtered in a multi -stage non -linear low -pass filter. Normally, 

the output of this filter follows the signal smoothly, but 
when a sharp transient occurs, the output can rise rapidly. 
The output of the low -pass filter is then shaped in a dc 
function generator to provide the dc control voltage for 
both left and right channels. The purpose of the function 
generator is to compress the dc signal so the bandwidth will 
vary more slowly than in direct proportion to the incoming 
ac (audio) signal. A pair of red and green LED indicators 
labelled SUPPRESSION and WIDEBAND indicate respective 
minimum and maximum dc control voltage to aid in using 
and setting the front -panel sensitivity control. 

Using the DNF -1201 
Normally, the DNF -1201 is connected between the TAPE 

MONITOR jacks on a preamplifier, integrated amplifier, or 
receiver. Since this procedure uses up the tape- monitoring 
facilities of hi -fi equipment that does not have such facilities 
in duplicate, the DNF -1201 is equipped with a spare set of 
output jacks to which the tape recorder's line inputs can be 

connected. Outputs from the tape recorder would then have 
to be connected to a pair of AUX jacks on your amplifier. If 
full tape monitoring is desired. an external stereo selector 
switch (such as Switchcraf:668P1) would have to be used 
to permit you to select either the DNF -1201 or the tape 
recorder while recording is in process. 

To operate the noise reduction system, the appropriate 
pushbutton is selected in accordance with the type of pro- 
gram source and the sensitivity control is adjusted for best 
listening results. If the sensitivity is set too low, the filter 
will not open wide enough and a distinct loss of "highs" will 
he evident. With the sensitivity adjustment set too high the 
noise may extend the bandwidth and some "swishing" 
effects may be heard with some program material. The 
pushbuttons determine the attack time of the peak rectifier 
circuit in the block diagram of Fig. 4. 

When the TAPE pushbutton is selected, the bandwidth 
controller will provide full output and bandwidth will ex- 
tend out to 30 kHz in less than 400 As. The TAPE position 
provides the best fidelity and is intended for use with all 
types of better program material -even records when rec- 
ord groove "ticks" or "pops" are not a problem. In the 
PHONO setting, the attack time of the peak rectifier is re- 
duced somewhat so that the bandwidth will not have time 
to open up as much in response to a fast "tick" or pop. In 
the PHONO 78 position, the attack time is slowed even 
further for reduced susceptibility to ticks and scratches. In 
addition, when this position is used, the frequency response 
of the active equalizer section is cut -off at 6 kHz so that 
scratches on typical 78 -rpm records will have less tendency 
to "open up" the bandwidth. 

With none of the pushbuttons depressed, the voltage - 
variable bandwidth filter is still in the circuit but is main- 
tained at maximum bandwidth by a dc voltage inserted into 
the non -linear filter section shown in Fig. 4. Under these 
conditions, the performance is the same as would occur 
when the bandwidth controller is operating with a large 
signal input. 

Harmonic distortion of the DNF -1201 is typically under 
0.02% at mid- and low -frequencies, increasing to about 
0.1% at 10 kHz at an input and output level of 3 Vrms. 
Internal noise level of the unit is down to -90 dB or more 
in the wideband mode and better than 95 dB in any of the 
operating modes -well below the kinds of noise level and 
dynamic range capability that it is trying to audibly create 
for the various program sources with which it is used. The 
system has an input impedance of 50K and an output im- 
pedance of only 50 ohms and includes short -circuit protec- 
tion. Although rated for a load of 5000 ohms or higher, the 
dc coupler output stage is capable of delivering more than 
8 mA of signal to lower impedance loads such as 600 -ohm 
headphones. Gain at 1 kHz is nominally 0 db but can be 
adjusted to provide gain of as much as 10 dB. 



Listening tests 
We had an opportunity to listen to the Burwen DNF - 

1201 unit at the recently held Audio Engineering Society 

convention in New York City. A variety of program ma- 

terial was demonstrated for our benefit and we found that 
the unit performed most impressively with old 78 -rpm rec- 

ords and with newer LP's that had been somewhat abused. 
In the case of old 78's, which lack high -frequency content 
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to begin with, the effect is amazing. Quiet "background" 
was restored to otherwise unlistenable old discs and we 

detected no loss of high whatsoever. What a blessing this 
will be for the collectors of these old vintage discs. In the 
case of newer LP's having some moderate amount of 
surface noise, the effect was not quite as impressive and 

we found it necessary to play with the sensitivity adjustment 
until we obtained just the right compromise between band- 

width and noise suppression. Once the "best" setting was 

found, however, the effective noise reduction was much 

better, and less sacrificing of musical high- frequency con- 

tent than we experienced with even the very best (12 dB 

per octave passive "high filters" or "scratch filters" nor- 

mally found on better amplifiers and receivers. Those filters 
were never satisfying to our ear, since no matter how well 

planned (and no matter where cut -off is set) they always 

"bite into" musical content and we are always conscious of 

the sacrifice. 
Under certain conditions of musical programming, we 

could audibly detect the action of the DNF -1201, but when 

you stop to think of it, what other solution is there for 

program material that is already noisy but that you still 

enjoy enough to listen to from time to time? As Dick 

Burwen points out, the design of the DNF -1201 Dynalnic 
Noise Filter is based on established engineering and acous- 
tic principles, but the final choice of values in the circuits 
was made after many hours of listening tests on a wide 
variety of program material. It would have been relatively 

easy to design a device of this sort that works well in theory 
and on paper but that sound had. The DNF -1201 does what 

it was designed to do and does it very well indeed, and 

until someone else makes a better one -sided noise reduction 

system (and no doubt others are working on this important 
problem), we remain impressed with the performance and 

operation of this device. R -E 

MacBain, Blowey, win 
Gernsback Award 

Robert J. MacBain, of Cottage Grove, 
OR, a student of Bell & Howell Schools, 
is the most recent winner of the Gerns- 
back Scholarship Award. (The Award is 

a $125 grant made annually in memory 
of Hugo Gernsback to a student in 

each of eight leading home -study 
schools of electronics.) 

Mr. MacBain, 38, lives in the country- 
side near Eugene, Oregon, where he 

Clayton W. Blowey, 43, of Waldron, 
KS, is recipient of the WV -529A service 
VOM donated by RCA to the runner -up 

and his wife are working hard to pre- 
pare themselves to open their own 
TV repair business by Spring 1975. 
The MacBains are formerly from San 
Francisco and have two daughters, 5 

and 11 years old. 
MacBain believes his television back- 

ground and his interest in hi -fi and tape 
systems will allow him to operate an 
efficient general service plus a special- 
ized stereo (or more!) service to the 
people in and around Cottage Grove. 

each month. Bell & Howell reports that 
he is specially deserving because of 
his motivation to learn electronics in 

spite of handicaps. 
Mr. Blowey is confined to a wheel 

chair, paralyzed from the waist down. 
He is unemployed, though he has 
specialized in watch repair and occas- 
ionally gets work in that skill. He be- 
lieves that after completing his course 
he will be able to find employment in 

the communications field. 

10 -point program for NESDA 
The National Electronic Service Deal- 

ers Association (NESDA), at last sum- 
mer's convention in Kauai, Hawaii, drew 
up a 10 -point program, resolving during 
the coming year to: 

1. Increase membership by 30 per 
cent. 

2. Institute data processing at head- 
quarters. 
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second to the reel -to -reel format. If things 
continue the way they're going, it looks like 
its going to get a lot closer 

by FRED PETRAS 

els staying at - 45 -dB, with an oc- 
casional set reaching -46 to -48 -dB. 

Today's stereo cassette deck is some- 
what better. A check of 56 current 
stereo decks in 22 top brands shows 
29 with readings of -50 to -54 -dB 
(manufacturer's specs). Of course, bet- 

"- . 

DUAL 901 

ter tape formulations must he taken 
into consideration for the superior 
readings - accounting for improve- 
ments of two to three decibels. 

In both categories, Dolby noise re- 
duction circuitry raises the S/N figure 
markedly- anywhere from six to 10- 
dB. The top spec uncovered in my re- 
search of 58 reel units in 16 major 
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TANDBERG TCD-310 

brands was -73 -dB at zero VU for a 
Dolbyized four -track stereo reel model 
from Tandberg, Model 9200XD. 

3. Increase efforts to solve the prob- 
lems of extended warranties; parts and 

service data unavailability; unworkable 
state and local regulations; lack of busi- 
ness statistics; low profits. 

4. Extend casualty and workman's 
compensation insurance programs to a 

majority of NESDA members. 
5. Give strong support to ISCET and 

its projects; CET, serviceability, service 
data evaluation, technician training pro- 
grams. 

6. Introduce a new service industry 
news and education publication. 

7. Expand dealer management schools. 
Increase the number of dealers who re- 
ceive NESDA management school di- 
plomas from the 856 of the 1973 -74 
period to at least 2,000 dealers in the 
1974 -75 period. 

8. Cooperate closely with suppliers 
and their associations. 

9. Continue strong activities with fed- 
eral government agencies, and expand 
relationships with other government and 
industry national groups. 

10. Take stronger action to reduce the 
phony "TV repair exposes" now blanket- 
ing the county. 

Bell patents "alphabet" 
for speech synthesis 

Patent No. 3,828,132 has just been 
issued to three Bell Labs scientists for 
a system of "Speech Synthesis through 
Concatenation of Formant- Encoded 
Words." This title means that the sci- 
entists have been able to analyze words 
in their formants, or the natural reso- 
nances produced by the vocal tract 
when people talk. These are then strung 
together (concatenated) by the com- 
puter, with the proper pitch, duration 
and amplitude to produce speech. 

The top spec in the cassette deck 
area was -65 dB for Tandberg's 
Model TCD -310 -when using chro- 
mium dioxide tape. Eight different 
Dolbyized machines of the 56 checked 
offered readings of 60 -dB. NOTE: 
Few reel models are Dolbyized -the 
need is less. About half of today's bet- 
ter quality cassette decks are available 
in Dolby versions. Industry crystal - 
ballers envision an acceleration of 
Dolbyized cassette models. 

Flutter readings of under 0.25% 
are no longer exclusively in the open 
reel category. A check of the 56 cas- 
sette machines shows readings of 0.12, 
0.13. 0.15% to be quite common, 
with Teac Model 360S, Sony TC 137SD 
and 3M /Wollensak 4765 achieving a 
superb .07% flutter spec. 

TECHNICS RS -676ÚS 

In reel recorders, the hest figure 
noted among the 58 study units was 
.03% at a speed of 7' ips for Sony 
Model TC55. Over 40 models had 
flutter readings substantially under 
0.1%. 

Even highly critical listeners would 
be hard put to actually hear the dif- 
ference between the best flutter read- 
ings of equipment in the two formats. 

The predictions are that manufac- 

turers will continue to strive for even 
better flutter specs, in line with sophis- 
ticated consumer demand. 

On the score of frequency response, 
at first glance it would appear that 
there is not much difference between 
the two formats. In my check of the 
better quality cassette instruments, the 
most frequent reading was about 30- 
Hz to 13 -kHz. In reel decks it was 
30 -Hz to 20 -kHz. I say "not much dif- 
ference" because most people don't 
hear beyond 13 -kHz anyway. 

YAMAHA TB700 

But an explanation is in order here. 
Just as optimum signal -to -noise ratios 
can be derived using certain bases, so 
too, can response readings. The dif- 
ference is substantial in the case of 
response specs. Teac, in its "White 
Paper on Tape Technology" states: 
"When you see tape deck frequency 
response numbers or curves, the level 
at which these curves were recorded is 
seldom shown. Cassette curves are 
measured at levels of -20-dB or 
lower. Most reel -to -reel manufacturers 
also show their 3-3/4-ips curves at 
these levels. Obviously, one of the rea- 
sons curves are shown at these levels 
is that if they were recorded at -10- 
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THE BATTLE 

Reel -To -Reel 
The oldtimer is still the top -of- the -line format. 

But for how long? What are the major advantages 
with this format and is it worth the added cost? 

These questions should be considered before buying new equipment 

THE BATTLE BETWEEN THE OPEN REEL 
recorder and the cassette recorder has 
been going on for a full decade. 
Neither is anywhere near victory, and 
the battle continues. But both sides 
are winning. 

This may seem like a contradiction, 
but there is plenty of evidence to sub- 
stantiate the point. Step back in time 

CROWN 700 

dB (the transitional reel -to -reel level), 
suddenly the cassette and 33/4 speeds 
wouldn't look so good." Len Feldman, 
noted industry writer -and contributor 
to Radio-Electronics, in a recent Roll- 
ing Stone article on cassette frequency 
response, said, "Try making the same 
tests at zero VU readings on the meter 
(from which reference those excellent 
signal -to -noise ratios are measured) and 

REVOX A700 

you'll be lucky if you get a response 
much above 10 kHz!" (as opposed to 
readings of out to 16 -kHz or better at - 20 to -30 dB on the level meters). 

Essentially then, frequency response 
specs of cassette equipment should be 
taken with a grain of salt when con- 
sidering what to buy. 

The quest for wider frequency re- 
sponse will go on -in both formats. 
Better tape heads will help. Better elec- 
tronics will help. And so will better 
tape formulations. 

Features 
Automatic reverse, once strictly a 

reel -to -reel feature, is beginning to ap- 
pear in cassette form and the situation 
will accelerate. "Now you can record 
on a Dolby cassette deck for two 
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straight hours without flipping the 
tape," proclaims an ad for Toshiba's 
Model PT490. Another ad says, "Akai 
takes a giant step backward and for- 
ward ... 3 hours continuous record 
and playback with the `hands off' wiz- 
ardry of Akai GXC -75D." Claims the 
copy in the Akai ad: "Now you can 
tape an entire collection, your favorite 
station or a live performance without 
missing a beat." (Italics ours.) The 
Akai unit also protects the absent- 
minded user who may set it for two - 
way continuous operation in the 
record mode -it switches out of "con- 
tinuous" operation once both sides 
have been recorded, to prevent erasure 
during the next tape pass. 

Anyone seeking tape equipment and 
wondering whether to buy it in reel 
or cassette form faces a tougher series 
of decisions today than a few years 
ago. Earlier, the advantages /disadvan- 
tages of each format were clear -cut; 
today they are less so. Today the buyer 
of tape equipment has more features 
to take into account, more options, 
more nuances. Essentially the choice 
boils down to a person's needs, his 
priorities. Is ease of operation a prime 
concern, or ne plus ultra sound? Will 
the equipment serve primarily for 
playback or recording? Or will it be 
an even mixture of both? Will a re- 

In addition to the above auto -reverse 
machines, there are the new Dual 901, 
Panasonic's RS- 272ÚS, Radio Shack's 
Realistic SCT -7, and the Uher CR134. 
In a special category is the Panasonic 
RS- 296US, a play -only changer deck 
with a "carousel" that holds 20 cas- 
settes for several hours of uninter- 
rupted playback. 

You'll find more automatic revers- 
ing equipment in reel form, with Akai, 
Pioneer and Sony the major propo- 
nents. A few years ago most auto - 
reverse reel decks were play -only 
types. Today many are auto- play /re- 
cord models, permitting unattended 
recording on both sides of a reel. 

At one time auto -reverse was con- 
sidered to be a gimmick, of appeal 
primarily to "amateur" recordists; 
thus "professionals" shunned it. To- 
day, auto -reverse in reel equipment is 

accepted by the sophisticated record- 
ist as a valuable feature which has an 
important place in the total recording 
capability of his gear. Expect to see 
more auto -reversing reel equipment 
coming out in the future. 
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Not long ago the open reel recorder 
could boast of being superior to the 
cassette recorder because it had mon- 
itoring facilities. No more! Monitoring 
is now possible from a handful of so- 
phisticated three -head cassette decks, 
with more on the way. Nakamichi with 
its models 1000 and 700 priced at 
$1,100 and $690 respectively, and 
Technics with its Model 279US at 
$499.95 started the ball rolling with 
this benefit. It is also available in 

Sony's Model TC -177SD at $699.95, 
Teac's Model A -850 at $1,000 and in 
Kenwood's upcoming C -1000 at 
$1,000. 

Other manufacturer's are delving 
into the complexities of producing 
such machines at lower prices in the 
not too distant future. 

Tape decks with mic /line miina. 
formerly the province of professional 

Specifications 
A decade ago, a signal -to -noise 

ratio of 50dB at zero VU was con- 
sidered to be the point at which a con- 
sumer -type four -track stereo reel 
recorder could be called "professional." 
As equipment technology advanced, as 
tape formulations improved, S/N fig- 
ures moved up-to -55, then -58, 
then on up to -60 dB. The latter 
figures notwithstanding. -55 dB is 
generally regarded as the jumpoff point 
for today's consumer reel recorder to 
be considered in the professional qual- 
ity realm. 

A decade ago the stereo cassette 
deck was not yet born -it came along 
about two years later. Initial S/N specs 
for a typical stereo cassette deck of 

reel equipment such as that produced 
by Crown, are available in both for- 
mats. At this writing there are 13 reel 
units and 10 cassette machines with 
this feature. Companies with reel units 
featuring mic /line mixing are Revox, 
Akai, Sony, Pioneer, Dokorder and 
Teac. In cassette equipment the com- 
panies are Sony, Sansui, Kenwood, 
Yamaha and Teac. 

As tape buffs get more and more so- 
phisticated, as their recording activities 
expand into a higher realm, they will 
be demanding more models with mic/ 
line mixing. Be assured that manu- 
facturers will develop them. 

Today's state -of- the -art reel and cas- 
sette recorders share some interesting, 

TANDBERG 3600XD 

useful -and sometimes gimmicky - 
features. One is tape speed adjustment, 
sometimes called "pitch control," en- 
abling the user to, for example, slow 
down or speed up a recorder slightly 
(up to four percent) for perfect pitch 
in playback of recordings made on 
another machine. That feature also 
permits him to "tune" the recorder to 
a musical instrument if the instru- 
mentalist wants to play along with the 
music on a recorded tape. You'll find 
this feature on several deluxe ma- 
chines. In the reel category it's on the 
Sony 854 -4S, at $1,795, and Two 
Teacs - Model A -7300 and 7340, 
priced at $979.50 and $2,200 respec- 
tively. Speed adjustment is also offered 
as an extra -cost option on the $899 
Revox A -77 and the $1,695 A -700. 

In cassette decks you'll find pitch 
control at high and medium price 
levels. It appears in the Nakamichi 
700 at $690, the Nakamichi 1000 at 
$1,100, Teac's Model A -850 at $1,000 
and Yamaha's TB -700 at $340. 

The above are currently available 
variable -speed machines; by the time 
this appears in print several more 
models may be on the way. 

Not long ago the reel recorder was 
exclusive in terms of offering bias/ 
equalization control. That advantage 
has been wiped out by today's new 
breed of medium and deluxe cassette 
models. Since a cassette recorder's 



performance is more critically related 
to the kind of tape used, manufac- 
turers have provided many instruments 
with two and three -position switches to 
accommodate standard, high energy 
and /or chromium dioxide tapes. Thus, 
the equipment is "matched" to the 
tape, for optimum performance with 
each type of tape. 

More and more machines -both 
cassette and open reel -equipped with 
bias /equalization controls will be ap- 
pearing in electronics stores, reflecting 
recordists' awareness of the impor- 
tance of this feature. 

Accurate recording level - VU - 
meters were once only available in top 
notch equipment. Again, the situa- 
tion has changed. Many of today's cas- 
sette units feature professional quality 
recording level meters, namely peak - 
reading types which display an equal- 
ized signal. Available in sets such as 
Tandberg's TCD -310, Dual 901, as 
well as others, the meters show far 
more accurately what is being fed to 
the tape. Tandberg, for example, 
claims that its meters respond five 
times faster than traditional VU me- 
ters, and that their extra speed, sensi- 
tivity and range make them easy to use 
as a true guide for setting recording 
levels. They allow the user to maxi- 
mize the signal and control distortion. 

The foregoing covers the major 
areas in which reel and cassette equip- 
ment have a lot in common and in 
which they are on reasonably equal 
footing. But some of the basic dif- 
ferences still apply. Despite all the ad- 
vances in their technology, cassettes 
are hard to edit because of the nar- 
row tape width and the tape encase- 
ment. Further, there is a need for 
extreme precision in editing because 
of the slow speed at which the tape 
moves, with the taped sound impulses 
crowded much closer on a tape. In 
regard to editing capability and flex- 
ibility, the reel recorder has a whop- 
ping advantage. With even a 
moderately priced unit you can pro- 

duce near- professional tapes, whose 
quality permits them to be used as 
"masters" from which to make fine - 
sounding copies. The cassette does not 
offer that degree of professionalism - 
even in high priced models. 

Today's reel recorder in quadra- 
phonic versions, offers the finest form 
of four -channel sound reproduction - 
discrete quad. If surround -sound is 
your hunger, the reel is a natural 
choice. The cassette is not a four - 
track medium, although it is possible 
to record matrixed four -channel sound 
into cassettes and play them back 
through appropriate equipment. How- 
ever, the results of matrix recording 
in cassette form are highly variable; 
you seldom get the same sound you 
recorded, as regards instrument and 
voice placement, etc. 

The cassette is still at the top of the 
hill as an ideal playback medium, offer- 
ing a convenience of use that the reel 
has failed to attain -despite many at- 
tempts by current and departed manu- 
facturers to achieve it. Loading a reel 
recorder is still an "all- thumbs" prop- 
osition for many music lovers. Load- 
ing a cassette into a machine is a one - 
or two- second matter. Further, with 
some new units, such as Sharp's RT- 
480, which offers automatic program 
finding on recorded tapes, the cassette 
becomes an even more convenient 
medium for playback where you want 
quick access to a specific piece of 
music. (More equipment with the 
equivalent feature is on the way to 
fill the demands of sophisticated 
consumers). 

The cassette -despite a lack of easy 
editing capability -is also at the top 
of the hill as a convenient recording 
medium, offering a quality of end 
product that no one envisioned when 
it was put on the market a decade ago. 
While not as fine as a recorded reel 
tape, a well- recorded cassette will sat- 
isfy all but the most snobbish listener. 

The cassette also has the edge as 
a convenient playback medium in other 

ways. Suppose you want to hear music 
tapes in your car. If you do, the cas- 
sette is an inevitable choice, permitting 
you to enjoy recorded music indoors 
on home equipment, and on the road 
as well, via a car player. 

What your dollars will buy 
Just as the listings of specifications 

show that the reel and cassette for- 
mats are coming closer together in 
terms of performance and features, so 
too, are they coming closer in terms 
of what you get for your money. Fol- 
lowing are two examples. 

Within the Akai line, a comparison 
of its Model 1721W/L reel recorder 
at $314.95 and its Model GXC -46D 
cassette deck at $319.95, shows a simi- 
lar frequency response of 30 -18 -kHz, 
plus -minus 2 dB, a THD of 2% for 
both models, flutter of 0.14% for the 
reel machine and 0.12% for the cas- 
sette machine, and a similar signal -to- 
noise ratio of - 50 -dB, the reel unit 
using a reference of 0 VU, the cas- 
sette with no reference given and using 
Dolby noise reduction circuitry. 

At a higher price level, a comparison 
between the Teac 2300S reel deck at 
$469.50 and the Technics RS276US 
cassette deck at $459.95, reveals 
matched flutter readings of .08 per- 
cent, THD of 1% for the reel unit 
and 2% for the cassette unit. In fre- 
quency response the figures are 30- 
28 kHz at ±3 dB for the reel set and 
40 -13 kHz at ±2.5 dB for the cassette 
model. The signal -to -noise ratio was 
-58 dB for the Teac. It was -58 dB 
for the Technics when the unit was 
operated with its Dolby noise reduc- 
tion circuit. 

To conclude, in many areas the 
choice is close. If ultimate quality 
sound, easy editing, master- quality 
tape capability, and four -channel sound 
are your needs -reel equipment will 
be your choice. If excellent quality 
sound and utmost convenience are 
your needs, you should settle on cas- 
sette equipment. R -E 

UHF BUT NO VHF! 
Here's an odd one for you. This 

Curtis -Mathes 10M093 has a fine 
picture, with good sound on uhf, 
but nothing on VHF! 1 checked 
the tuner but couldn't find any- 
thing. 1 need a hint. -C.F., Glen - 
shaw, PA. 

In this type of combination vhf/ 
uhf tuner, if the uhf is working, then 
at least part of the vhf tuner must be, 
When you switch to uhf, the vhf tuner 
is also switched so that it acts as a 
40 mHz i.f. amplifier. So, this tells us 
that the tubes, voltages, etc. on the 
vhf tuner have to be OK. 

The most likely suspect for this 
kind of reaction would be something 

which does not work in the uhf posi- 
tion. The only thing I can think of 
would be the vhf oscillator. Check 
that circuit, and the switching, etc. 
The rf amplifier and mixer should be 
OK. 

REPEATED TUBE FAILURES 
My friend from Lake Tahoe, Monty 

Huckle, sends this one along. Clip it 
out and put it up over your bench! 

The problem was repeated break- 
down of the 12DW4 damper, 30KD6 
horizontal output and 23JS6 pulse reg- 
ulator tubes in Sears 562.10521 color 
TV chassis. We corresponded about it 
for quite a while; in the meantime, 
the sets were happily demolishing 

these tubes about once every three 
weeks. 

Monty found the answer. The 23JS6 
tube has +280 volts on its cathode. 
This shorts to the heater, blowing out 
the other tubes (series string). The 
23JS6 tube has a heater -to- cathode 
breakdown rating of only 100 volts. 
Questioning the company finally 
brought the solution. The Los Angeles 
Service Manager for Toshiba advised 
that the 23JS6 tube used in this was 
a special type with a 300 volt break- 
down rating. A standard U.S. 23156 
will not work in this chassis. These 
types can be ordered from Toshiba 
America, 3727 W. Olympic Blvd., Los 
Angeles, CA 90019. R -E 
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BACK IN THE EARLY AND MID- FIFTIES, REGARDED AS THE 
"dawn" of hi -fi, a typical audio system consisted of a tuner, 
an integrated amplifier, a record player and a speaker system. 
Once stereo took hold at the end of the decade, a typical 
audio system consisted of a tuner, preamp, two power ampli- 
fiers, a record player and a pair of speakers. That was just 
too much for many consumers and the sales of hi -fi soon re- 
flected this resistance. Manufacturers, ever alert to consumer 
attitudes, decided to do something about the mish -mash of 
individual units and all the wiring needed to join them. Lo, 
the stereo receiver was born, effectively combining tuner, 
preamp, and two amplifiers all in one convenient housing 
that took up far less space than the rig of old -and which 
looked a lot neater. Consumers began to smile and happiness 
reigned -in the home, in the hi -fi factories. . . 

Today, the situation is slowly reversing. Individual com- 
ponents- tuners, preamps, power amplifiers and integrated 
amplifiers -are enjoying a new popularity. There are several 
reasons for this: 

Today's audio buffs are a lot more sophisticated than 
those of a decade and a half ago. Many are more concerned 
with nuances, whose totality is the perfection of sound 
they are seeking. They are more likely to find them in 
individual components than receivers. 

The sound sleuths have found that receivers are some- 
times "uneven" in terms of the quality /efficiency of their in- 
dividual sections, with the amplifier sometimes inferior to 
the tuner section, and vice versa. 

Systems made up of separate tuner, preamp, amplifier, 
etc., can offer the audio buff greater control and flexibility 
than many receivers. 

Audio buffs are aware that the refinements and improve- 
ments they want are expensive. They have learned this in the 
course of owning one, two, perhaps a half dozen receivers 
down through the years. In trading up they have taken sub- 
stantial losses. By buying separates, they can trade up at less 
cost, more frequently, have the best, and be more au courant 
with technological progress. 

Two of the first things that strike the buff looking into 
what's available in tuners today, are the wide variety of units/ 
brands, and the wide range of prices. While we've limited 
ourselves in this article, to a study of 53 models in 20 na- 
tionally known brands plus three newcomers, there are still 
more. As for prices, you can buy for as little as $109.95 
(Heath kit) or lay out as much as $2,500 (Sequerra). And 
in between these two extremes, you're bound to find a model 
that fits your needs and budget precisely. 

(NOTE: All specifications listed in this article were ob- 
tained from the manufacturer's literature. -Editor) 

During the big popularity phase of the stereo receiver, a 
number of manufacturers introduced FM -only models, as a 
concession to quality -sound -conscious listeners and for a 
slight pricing edge in the marketplace. They found, generally, 
that the number of sales of such units barely justified their 
manufacture, and many were dropped. While 10 of the 23 
manufacturers involved in this survey are still coddling the 
super- sophisticates with FM -only tuners, there are far more 
models in the market with FM and AM capabilities. 

One of the reasons for including AM in so many models 
is that the industry has moved ahead a bit in AM technology. 
For many years manufacturers figured they were "locked in" 
within the then limits of AM technology. But along with 
trying to improve the capability of their FM circuits, they 
spun off some advances in FM technology into the AM side 
of their equipment. While the AM sections of today's com- 
bination tuner is frequently not as good as the FM section - 
by virtue of AM's basic limitations -it is markedly better 
than before, and good quality music reproduction is avail- 
able in the AM mode thanks in part also to advances in solid - 
state technology per se. One company, Dynaco, goes so far 
as to say its engineers have developed an AM section (for 
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FM Tuner 
There are many FM tuners on the 

from the inexpensive to the connoiseur's 
and features. Here's a roundup article 

SONY MODEL ST -5555 CAMBRIDGE T75X AND P140X 

its Model AF -6 at $299.95, kit at $199.95) "Which can 
rival FM, with broad frequency response, low distortion, 
low noise and exceptional selectivity." 

Specifications of available tuners 
A fact that makes a solid impression on today's tuner buyer 

is the excellent signal -to -noise ratios apparent in models at 
all price levels. With three exceptions, all of the 53 sets I 
examined had a signal -to -noise ratio of at least 65 dB, con- 
sidered to be a good spec for a first rate tuner. Seven of the 
sets had an s/n ratio of 75 dB -truly "top- drawer." While 
most of the tuners achieving this figure were in the $300 
and up bracket, it was also listed for a Lafayette unit -Model 
LT -725B, at $149.95. 

Today's FM tuners are also impressive with regards to 
another important specification -selectivity. When tuner 
sensitivity is high, the tuner must be able to reject adjacent 
stations or stations two channels apart on the dial. Check- 
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market today. They range in price 
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ing through spec sheets reveals, using a guide of 50 dB as 
the minimum selectivity "number ", that only four of the 53 
sets did not make the grade. Most ranged from 60 to 70 dB. 
Nineteen models offered selectivity of 80 to 100 dB. The 
top figure, an incredible 140 dB, was listed for a $950 model 
from SAE (Scientific Audio Electronics, Inc.). 

A third spec of concern to the sophisticate is capture ratio 
-the ability of the tuner to "capture" the stronger of two 
stations on the same frequency. Today's tuners have reached 
a high state -of- the -art in this regard. Of the 53 survey models, 
only four ranked mediocre -with figures of 2.5 to 3 dB. 
(Such ranking is relative; a few years ago such figures were 
considered tops.) All the rest claimed 2 dB and under. Nine- 
teen offered 1.5 dB capture ratio. Eleven models were rated 
at 1 dB. JVC in its Model VT -700 at $249.95 and VT -900 
at $399.95 and Kenwood in its 700 -T at $749.95, listed a 
figure of 0.8 dB. The best reading was for a new company, 
Cambridge Audio, an English firm whose products are 

handled by CM Corp. of Norwalk, Conn. Cambridge's 
T75X, priced at $350, is rated at 0.5 dB -the best capture 
ratio figure I've seen so far. 

IHF sensitivity -the ability of a tuner to receive weak or 
distant FM signals and translate them into listenable audio - 
is high on the list of specs a buff is concerned with. It is an 
important spec, but less so than the foregoing three. Using 
a cutoff point of 3µV (at 30 dB of quieting -the IHF spec) 
as a minimum for satisfactory operation, only two of the 
53 models checked failed to meet that criterion, with read- 
ings of 3.5 and 4 AV. Fifteen were rated in the 2 to 2.8 µV 
range. The rest all stated ratings of 1.9 or better; eight with 
a figure of 1.5 AV, and one a superb 1.4 (Marantz, Model 
120 at $429) . 

The fifth of the "big five" specifications is total harmonic 
distortion -THD. With one exception all 53 sets listed less 
than 1 per cent THD at 100% modulation in the stereo 
mode -quite satisfactory. More than half, in fact, had read- 
ings of 0.5% or better. The ultimate figure -0.2% -was 
attained by newcomer Accuphase in its Model T -100 at 
$450. (Accuphase is the brand name for products from 
Kensonic Laboratories, marketed in the United States by 
TEAC Corp.) 

The surveyed group of tuners by and large rated high 
in other electronic specification areas such as frequency 
response, stereo separation, AM suppression, etc. Space 
considerations preclude their delineation. 

Operating features 
And what are the operating features that today's audio 

sophisticate might be looking for? What are the "goodies" 
for which he is hungering? A study of the spec sheets shows 
that the audio buff has good pickings among significant 
features. 

FM muting is a feature that even a less -than -sophisticate 
will insist on. In general, it is part of worthy tuner design. It 
makes tuning a lot more pleasant, especially if you tend to 
listen at high levels and don't like to turn down the volume 
level when you tune. Virtually all the tuners in this survey 
have muting -from $130 on up. Two models in the Yamaha 
line -CT800 at $370 and CT7000 at $1200 -offer variable 
muting (from 3 to 30 -11V signal level) to match reception 
conditions.. The Accuphase T -100, the Rotel RT -1220 at 
$329.95, and the Kenwood 700 -T all offer two -step muting. 

All but one of the tuners has a tuning meter of some sort. 
Lower priced units tend to use a signal- strength type, while 
the higher priced models generally offer the more desirable 
center -tuning type. However, there are exceptions; in some 
models you'll find combination meters that function as both 
types -as center -tuning in the FM mode, as signal- strength 
in the AM mode. The majority of sets checked offer both 
types of meters. 

One model, the Accuphase T -100, offers not only the 
traditional two types of tuning meters, but an additional 
meter -for multipath indication and FM antenna orienta- 
tion. Harman -Kardon in its FM -only Citation 15 and 14 
at $395 and $525 respectively, offers a center -tune meter 
plus a patented meter which measures signal -to -noise ratio of 
the incoming signal instead of its strength. This enables a 

listener to tune for lowest noise and to adjust the antenna 
rotor for optimum reception. 

Kenwood in two of its tuners offers a triple- function 
meter -for signal- strength, multipath detection, and devia- 
tion-at the push of a button. In one Kenwood and one 
Sansui model the signal -strength meter doubles as a multi - 
path detection meter. Marantz in its Model 120 offers a 

built -in oscilloscope for tuning and multipath indication. 
Another model with built -in oscilloscope is the SAE Mark VI 
at $950. 

Scott in its FM digital T33S at $999.95 offers a signal - 
(chart on pages 50 & 51; text continues on page 52) 
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in electronic circuit design 

only CREI otters you a complete 

college -level Electronic Design 

Laboratory to speed your learning 
41166. 

Electronic circuit design- source of all new development 
in the application of electronics to new products and 
services. Without this skill, we would be unable to monitor 
the heartbeat of men in space. Without it, the computer 
revolution would never have occurred. And we would have 
yet to see our first TV show. Yet, only CREI teaches 
electronic circuit design at home. 

ELECTRONIC CIRCUIT DESIGN 
A key skill which paces our nation's progress in count- 
less fields -from pollution control to satellite tracking 
to modern medicire to exploring the ocean's depths. 
And beyond. A ski I which you must have to move -o 
the top in advanced electronics. 

CREI programs open up 
new worlds of opportunity for you. 

In addition to electronic circuit design, CREI provides 
you with a full advanced electronics education in any of 
thirteen fields of specialization you choose. Communica- 
tions, computers, space operations, television, nuclear 
power, industrial electronics -to mention just a few of 
the career fields for which CREI training is qualifying. 
With such preparation, you will have the background for a 

career which can take you to the frontiers of the nation's 
most exciting new developments. And around the world. 

This free book can change your life. 
Send for it. 
If you are a high -school graduate for 
equivalent) and have previoi training or 
experience in electronics, th.m you are 
quElified to enroll in a CREI p-ocram to 
mode you ahead in advance: electronics. 

aktik 
moon 

Send now for our full -color, eigfty page book on 
careers in advanced electronics. In it, you will find full 
facts on the excit ng kinds of work which CREI pro - 
crams open up to you. And full facts on the compre- 
hensive courses of Instruc -ion tie strong personal 
help, and the protessiona laboratory equipment which 
C REI makes available to you. Al at a surprisingly 
low tuition cost. 

And when you have it, talk with your employer about it. 
Tell him you're considering enrollirg with CREI. He'll 
undoubtedly be happy to know you are planning to 
increase your value to him. And he may offer to pay all or 
part of your tuition cost. Hundreds of employers and 
government agencies do. Large and small. Including some 
of the giants in electronics. It they are willing to pay for 
CREI training for their employees, you know it must 
be good. 
Send for Advanced Electronics today. You'll be glad 
you did. 

CREI Dept. E -1403F 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

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

Name Age 

Address 

City State ZIP 

II you have previous training in electronics, check here 

Employed by 

Type of Present Work 

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

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 
WASHINGTON, D.C. 20016 
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strength plus multipath meter. Sony in its deluxe FM spec- 
trum scanner tuner at $1699.50 has a 5 -stage signal- strength 
indicator. Signal- strength indication is shown in progressive 
steps, with lights representing input signals at 5, 30, 100, 
300 and 1,800 AV. The Yamaha FM -only CT7000 offers 
a center -tuning meter plus a signal -strength type which 
additionally functions for multipath indication. 

The "with -it" audio buff knows the importance of a good 
antenna for top FM and FM stereo reception. He also 
knows how important it is for the .antenna to be properly 
oriented. Hence, he often buys a rotator with at -set control. 
In addition to providing the best signal, the rotator permits 
easy antenna adjustment to avoid multipath distortion. The 
audio sophisticate with such an antenna rig is the one 
on the lookout for tuners that have some form of antenna 
orientation indicators. 

Onkyo in its T-4055 at $219.95 provides an audible 
multipath control switch that enables the listener to position 
the FM antenna by listening to a noise signal. The circuit 
also has terminals on the tuner's back panel to permit using 
a scope for more precise antenna orientation. Pioneer in its 
TX -7100 at $179.95 and TX -8100 at $229.95 provides 
multipath output terminals on the back panel for attaining 
optimum antenna direction adjustment when used with a 
scope or a stereo display unit such as the Pioneer SD -1100. 
Sansui in its TU -7700 uses the signal meter for multipath 
reading and antenna orientation, along with a terminal for 
scope observation. Sansui's TU -9500 at $349.95, Yamaha's 
CT -7000 and three Sony models, among others, permit 
using a scope to check for multipath. 

Some of today's tuners furnish headphone listening via a 
front panel jack. Such a tuner can fill a specialized need, 
eliminating the use of a separate amplifier. Such a tuner 
might be an ideal "block" in a total system put together in 
"building- block" fashion on a long range basis due to 
budget or other considerations. This type might also be of 
special appeal to the sophisticate who is looking for the 
most direct connection with a broadcast station -the 
"straight wire with gain" approach. 

Nine of the survey models have headphone listening. Of 
those, six offer separate level controls for the headphone 
output. Those tuners are Kenwood 700 -T, Pioneer 
TX -8100, Rotel RT -1220, Sherwood SEL -300 at $499, 
Sony ST -5130 at $369.50, and Sony ST -5555. 
Another feature of value to some audio buffs is direct 

recording capability from a tuner, to bypass the amplifier 
in a total component system. In some cases a front panel 
tape jack is provided, in others, the connection is made at 
the rear panel. Lafayette supplies both types of connection 
in its LT -725B and LT -D10, the latter at $269.95. A dozen 
companies of the survey group have tape outputs in their 
tuners. 

A few manufacturers have been anticipating the future 
via the addition of built -in Dolby noise reduction circuitry 
for improving FM and FM stereo reception. While only a 
handful of stations are now broadcasting Dolbyized pro- 
grams, more will be doing so at an ever accelerating pace, 
according to industry seers. It is to the broadcasters ad- 
vantage to do so; Dolbyized broadcasting virtually doubles 
a station's coverage, a significant factor where station corn - 
petition for listening audiences is keen. For the listener, 
not only does the Dolby circuitry produce an improved s/n 
ratio, but in effect it doubles the signal power picked up by 
the antenna. 

To our knowledge, Harman /Kardon was the first com- 
pany to sell Dolby tuners. Its Citation 14 is Dolbyized. 
Built -in Dolby is also available in the Lafayette LT -D10 
and the Sequerra Model 1 at $2500. 

Several companies are also anticipating the future on an- 
other front -four -channel discrete broadcasting. While the 
Federal Communications Commission is still weighing the 
merits of some half dozen discrete broadcasting systems, 

audio manufacturers are getting ready for the day when one 
of the systems will be approved by the FCC and the go- 
ahead is given for discrete 4- channel broadcasting. The 
following firm's tuners furnish output jacks for a discrete 
4- channel adaptor: Harman -Kardon, JVC, Kenwood 
Lafayette, Marantz, Nikko, Onkyo, SAE, Sherwood, 
Superscope, Toshiba, and Yamaha. 

Deluxe tuners 
Regarded by sophisticates as the ne plus ultra (for opera- 

tional as well as "status" reasons) are the so- called "com- 
puter" tuners featuring digital readout. One of this breed 
is the SAE Mark VI. SAE claims it is the industry's first 
FM tuner that features a direct numerical readout of the 
assigned frequency in MHz of the FM station tuned. The 
unit further contains a 3 -inch rectangular oscilloscope for 
the display of tuning and audio signals. Among its func- 
tions, the scope accurately displays the presence of multi - 
path distortion, center -of- channel tuning, and relative signal 
strength. 

H. H. Scott in its T33S at $999.95 gives digital readout 
of FM stations, automatic tuning, and preselection by 
punched cards. The company claims it was the first in the 
world to demonstrate the digital frequency synthesis tech- 
nique (used in this unit) in its Model 433 back in 1970. 
The digital synthesizer portion has been designed to make 
the channel spacing 100 kHz -so it will work equally well 
in North America and Europe. 

The most expensive tuner on the market today as far as 
we know, is the Sequerra Model I, priced at $2500 includ- 
ing a $500 optional panoramic display, Dolby circuitry, 
and a full five -year warranty. (Sequerra is one of the three 
newcomers in the tuner business, as noted earlier.) Fea- 
tured in the Model 1 is a 41 -inch flat face oscilloscope that 
shows four functions. One is a panoramic view of all broad- 
casting FM stations located 1 MHz above and 1 MHz be- 
low the tuned frequency. (This panoramic display is the 
$500 option.) The second is a fine tuning display showing 
the instantaneous carrier deviation of the tuned FM station 
against the derived signal strength plus AM products of 
multipath. The third is a stereo display showing left and 
right stereo channels along a perpendicular axis. It is used 
to check separation and phase characteristics of stereo pro- 
gram material. Fourth is a display showing external infor- 
mation of mono, stereo or quad sources. It depicts phase 
characteristics, amplitude, separation, etc. The tuner's sta- 
tion frequency is displayed on a digital readout. 

Next in line on the cost scale -$1,699.50 -is Sony's 
ST -5555, an FM -only tuner whose computer circuitry auto- 
matically tunes in stations with a claimed 99.995% accur- 
acy. Its most obvious feature is its array of 100 illuminated 
push buttons -one for each of the hundred FM channels 
from 88.1 through 107.9 MHz -which allow instant selec- 
tion of any FM channel. Tuning is controlled by a quartz 
reference frequency oscillator and phase -locked -loop cir- 
cuitry. The unit may also be set to automatically sweep the 
entire FM band, stopping automatically at all receivable 
stations, or its scanning circuitry may be programmed to 
skip certain stations, as desired. 

Heath in its Heathkit AJ -1510 at $579.95 provides FM 
and FM stereo reception via what it calls "an all -electronic 
computer keyboard; Lightly touch the keys (10) and a 
state -of- the -art digital frequency synthesizer does the tuning 
-with the channel frequency accuracy better than 0.005 %! 
Four glowing readout tubes show you exactly where you 
are." An AUTO -SWEEP button causes the synthesizer to auto- 
matically scan the FM spectrum- stopping at those stations 
with a listenable signal, or only stereo stations, as pre- 
ferred. The unit allows selection of one of three pre -pro- 
grammed stations at the touch of another button. Com- 
puter -type punch cards are used to place the stations of 
choice into the tuner's memory. R -E 



all about curve tracers 

THE CURVE TRACER HAS BEEN IN USE 

for some time in the research laboratory 
and most recently it has been turning up 
in the service shop. There are two rea- 
sons for this. Until recently there was 
no real need for analysis of active cir- 
cuit components in the service business. 
Devices were few and simple in nature 
(vacuum tubes, diodes, and simple 
transistors). Second, curve tracers have 
been expensive. 

Time and instruments have changed. 
Electronic equipment no longer con- 
tains only a few active devices whose 
characteristics are well known. Instead, 
they have many different devices of dis- 
parate characteristics to be replaced, 
substituted for, or matched to properly 
service the product. Solid -state devices 
cause these service problems because 
they come in many different types, and 
most importantly, the characteristics of 
devices with identical parts numbers 
will vary by factors of two to one or 
more. This often means service by sub- 
stitution, not exact replacement. 

The curve tracer can help solve many 
service problems. If a device is to be re- 
placed and there is a question as to the 
proper replacement, the curve tracer 
can be used to determine the exact 
characteristics of the new device. If you 
don't know the type number of a partic- 
ular device, the curve tracer will reveal 
the unique identification curves of the 
component, and so its suitability. 

Because of increased demand and im- 
proved electronic technology, prices on 
curve tracers and curve -tracer adaptors 
have dropped from many thousands of 
dollars to less than one hundred dollars 
for adaptors and complete curve tracers 
are available for less than one thousand 
dollars. The problem is no longer the 
acquisition of a curve tracer or a curve 
tracer adaptor; it is now learning how to 

'Design Engineer Heath Company, Benton 
Harbor, Mich. 

This article tells what to look for 
when purchasing a curve tracer; how to 

test different solid -state devices, 

and how to interpret the resulting waveforms 

use the instrument to provide maximum 
return on the investment. 

Fundamentals 
The curve tracer draws a graph that 

is a picture of how the output current 
of a device varies with changes of input 
voltage (or current) and output volt- 
age. The user controls the input signal 
and the output voltage, the curve tracer 
draws the resulting graph. This graph 
has output current as the vertical axis 
and output voltage as the horizontal 
axis. A new curve is drawn for each 
input variation desired. The result is a 
family of curves, such as those shown 
in Fig. 1 for a simple npn transistor. 

Figure 2 is a simplified block diagram 
of a curve tracer. The vertical amplifier, 
horizontal amplifier and the crt form a 

simple low- bandwidth oscilloscope. The 
curve -tracing sections are the sweep 
supply and the step generator. In this 
example an npn transistor is being 
tested. The sweep voltage provides in- 
creasing voltage across the transistor 
( between the collector and emitter) and 
is used to deflect the oscilloscope beam 

by CHARLES GILMORE* 

from left to right. Generally, this volt- 
age is a full -wave rectified signal de- 
rived from the line via a transformer. A 
switch sets various voltage ranges and 
a variable control selects the sweep 
voltage value within this range. Sweep 
voltage is applied to the transistor 
through limiting resistor R,,, to protect 
the device. Note that the scopes hori- 
zontal deflection signal is connected so 
that beam deflection represents the ac- 
tual voltage being impressed across the 

FIG. 1 -THIS FAMILY OF CURVES was pro- 
duced for an npn transistor using the equip- 
ment shown in the photo at the top of this 
page. 

FIG. 2- SIMPLIFIED BLOCK DIAGRAM OF A CURVE TRACER. The sweep supply and step 

generator develop the special waveforms used to exercise the device under test. The hori- 
zontal and vertical amplifiers and the CRT comprise the display. RH. consists of a number of 

switch selected current limiting resistors and Rim is a current sensor in series with the sweep 
supply, that creates a signal proportional to the sweep current. 
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device. After each complete cycle of the 
sweep voltage, the current (or voltage) 
of the step generator is advanced to the 
next higher step. Resistor R,. in series 
with the sweep supply converts the 
sweep current to a voltage. This voltage 
is applied to the scope's vertical ampli- 
fier to provide vertical deflection pro- 
portional to sweep current. 

During the first sweep, an increasing 
voltage is applied to the collector of the 
transistor; but there is no base current, 
as the step generator is at the zero step. 
As the sweep voltage is increased to its 
peak value and then returned to zero, 
the spot on the crt, that was initially 
positioned at the lower left hand corner 
of the tube face, moves across the crt 
face to the lower right hand corner and 
then returns to the lower left hand cor- 
ner. Assuming that breakdown voltages 
of the transistor are not exceeded and 
that there are no large leakage currents, 
there will be no collector current flow- 
ing through the transistor during this 
first sweep, so there will be no vertical 
deflection, and a straight line will be 
drawn (Fig. 3 -a). 

When the first sweep is complete, the 
step generator advances from the zero 
step to a level of current selected as the 
step value. As the sweep moves the spot 
across the crt and applies voltage to the 
collector of the transistor under test, 
collector current flows ( because there is 
base current). This causes a voltage 
drop on current sensing resistor RK, 
that causes vertical scope deflection 
during this second sweep. This trace is 
in Fig. 3 -b. Note that under very low 
collector voltage (to the left of the 
knee), current through the transistor is 
limited by the "on" resistance of the 
device and the applied collector voltage. 
After the collector voltage has in- 
creased sufficiently, the current drawn 
depends upon the beta of the device and 
is essentially constant. 

Succeeding sections of Figure 3 ( Fig. 
3-c and 3-d) show how each individual 
curve in the family of curves is gen- 
erated as the step generator increases its 
value by one current unit after each 
sweep. Because each of these curves is 
being generated in 1/120th of a second, 
the eye cannot see them being individ- 
ually created. The result is the com- 
posite picture in Fig. 3-d. 

The sweep generator, current limit- 
ing resistors, and step generator values 
can be selected over a wide range to 
accommodate a variety of semiconduc- 
tor devices. (This is discussed in more 
detail later.) The step generator and the 
sweep generator both have polarity re- 
versal capability so npn and pnp devices 
can be examined. The step generator 
may be changed from current steps to 
voltage steps to test field -effect devices. 

Curve tracers come in two forms -as 
complete units, or as adaptors. The 

FIG. 3 -THE SE3JENTIAL DEVELOFMENT 
of a fan ly cf cJr es. 'he curve tracer set- 
tings are: s' Di) tuner 102 mA /step; col- 
lecter se-ies kimi ;ing resistance, 10X ohms; 
horizontal sens t v ty, 2 colts /cm; and ver- 
tical sensitivity, 5 mA /cm. A. Base current 
at zero step. B. Base c_rrent is 0.02 mA/ 
step. C. Base :urrent is 0.04 mA step. D. 
All steps shown. I, 0.Dá, 0.04, 0.06, and 
0.03 mA. 

adaptor plus a low cost simple scope 
makes a complete curve tracer. The 
primary advantage of the adaptor is 
cost. The scope is not committed to the 
curve tracer when the curve tracer is 
not being used. For small shop, experi- 
menter. or infrequent user, this often 
represents the most economical way to 
get curve tracing capability. The dis- 
advantage of the adaptor are the reas- 
sembling of the curve tracer configura- 
tion each time it is to be used, and its 
lack of portability. The question of 
curve tracer vs. curve tracer adaptor is 
primarily one of shop economics. 

Specifications 
To properly select and use a curve 

tracer, the specifications must be under- 
stood. Specifications define the limits of 
measurement that can be made with a 
certain curve tracer, such as voltage 
ranges, power limits, and current reso- 
lution. 
1. Sweep (Collector) Supply -The two 
primary characteristics of the sweep 
supply are its voltage ranges and cur- 
rent capabilities. The more complete 
(sophisticated) curve tracers have a 
number of voltage ranges, each with a 
maximum current level for that range. 
The less complex instrument usually 
has at least two voltage ranges. One of 
them should give reasonable resolution 
for small signal and medium power de- 
vices. The other range should deliver 
enough voltage to make breakdown 
tests. Typical minimum ranges might be 
0 to 40 volts at 1 amp and 0 to 200 
volts at 0.2 amp. More sophisticated 
tracers will give ranges to the 1000 or 
1500 volts. Some curve tracers provide 
a dc mode of operation where a sweep 
voltage of filtered dc is obtained. The 
dc mode allows special low- current 
measurements for situations where the 
sweeping action of the full wave- recti- 
fied signal is not desirable. To measure 
npn /n- channel as well as pnp /p -chan- 
nel devices, the sweep voltage must be 
able to provide positive voltage sweeps 
as well as negative ones. 

2. Sweep limiting resistors -To limit 
current through the device under test to 
a reasonable maximum for the partic- 
ular device, a set of series limiting resis- 
tors is provided. These usually range 
from zero ohms to some upper value 
that is a function of the highest sweep 
voltage that may be obtained. 

3. Horizontal sensitivity- Indicates 
the amount of sweep voltage (applied 
to the device under test) required to 
cause one division of horizontal de- 
flection on the crt of the curve tracer 
display. The range of sensitivities re- 
quired is bounded on the upper end by 
the maximum sweep voltage, so that a 
curve tracer with 0 to 200 -volt sweep 
and an 8 by 10- division screen would 
need a minimum sensitivity of 20 volts 
per division. The maximum sensitivity 
should allow a full horzontal presenta- 
tion of no more than a volt, giving a 
lower boundary of 0.1 volt per division. 
Both horizontal and vertical sensitivities 
are usually adjustable in a 1 -2 -5 se- 
quence to yield the best resolution at 
all settings. 1- 10-100 sequences usually 
will not provide enough resolution for 
signals in the 3 to 7 unit range. 

4. Vertical sensitivity -Specifies the 
the amount of current that is required 
to cause one division of deflection in the 
vertical axis. Again, the upper bound 
of this sensitivity is governed by the 
amount of current that the sweep gen- 



erator can supply. If the curve tracer 
can supply 1 -amp and the scope screen 
is 8 x 10 divisions, then the minimum 
verticle sensitivity must be at least 
1 amp /8 division or 125mA /cm. How- 
ever, as noted before, a 1 -2 -5 sequence 
is usually kept on the vertical axis and, 
therefore, a minimum sensitivity of 200 
mA /division would be used. The maxi- 
mum sensitivity should give full screen 
deflection with a few milliampers. The 
better the curve tracer, the greater this 
sensitivity will be. Typical values run 
from 500 -AA /division to 1-µA /divi- 
sion. Most work done with small -signal 
discrete devices can be done with a 0.5 
mA /division (500 AA /division) sensi- 
tivity. However, design and evaluation 
work on integrated circuits requires 
sensitivities in the 1-AA region. 

The maximum sensitivities of the 
curve tracer can be improved if an 
adaptor is being used and the scope's 
deflection sensitivity is better than that 
required by the adaptor. For example, 
let's say we have a curve -tracer adaptor 
that requires a scope with a 100 mV/ 
cm vertical sensitivity. If this adaptor 
has a maximum vertical sensitivity of 
500 SA /cm, it can be improved to 50 
AA /cm by setting the scope deflection 
to 10 mV /cm. 

5. Step generators-In curve tracers 
they can usually operate in one of four 
modes. These are: a. Positive current 
steps; b. Negative current steps; c. Posi- 
tive voltage steps; and d. Negative volt- 
age steps. In the more elaborate curve 
tracers, the zero -step voltage or current 
may be offset from zero volts or amps 
by some positive or negative dc value. 
Step ranges depend upon the type of 
devices that the user expects to mea- 
sure. A typical spread of steps to give 
fair measurement capability would be 
2 AA to 10 mA per step in a 1 -2 -5 se- 
quence. Voltage steps tend to be less 
numerous than current steps, as most 
measurements are confined to a smaller 
dynamic range. A typical range of volt- 
age steps on a low -cost unit is 50 mV to 
I V per division, again in a 1 -2 -5 
sequence. 

6. Accuracy -In the curve tracer, ac- 
curacy is generally similar to that ex- 
pected when using an oscilloscope. Ac- 
curacies of ±3% to ±5% are typical 
of the vertical and horizontal ampli- 
fiers, and the step generator. There is 
usually some additional degrading of 
the accuracies involved when a hori- 
zontal or vertical magnifier is used. Ac- 
curacy of the curve tracer measure- 
ments is not the most important factor 
to consider, as the relative measure- 
ments and the shapes of curves are far 
more important. 

7. Features -Additional features 
that may or may not be available with 
a curve tracer or a curve -tracer adaptor 
make certain measurements easier or 

more difficult. Features that simplify 
making measurements are: 

a. Dual sockets or test posi- 
tions, with an A/ B switch allow 
the user to test two similar devices 
for difference characteristics or to 
connect a device to the curve 
tracer for testing and then discon- 
nect it quickly. This is frequently 
used when matching semiconduc- 
tor devices. 

b. External connections to the 
E, B, and C terminals allow con- 
necting clip leads to the curve 
tracer, permitting in- circuit mea- 
surements of devices or even large 
sections of the circuit itself. 

c. Special clips that permit 
the quick connection of devices, 
especially diodes, for large quan- 
tity testing. 

d. Magnifiers, either horizon- 
tal or vertical, allow the user to ex- 
pand the trace (usually by a factor 
of 5 or 10) and examine a partic- 
ular area in more detail. 

e. Safety covers. On certain 
curve tracers the device being 
tested is placed in a socket con- 
tained in a small box whose cover 
must be closed before energizing 
the sweep voltage. This is done as 
a safety feature, as the sweep volt- 
ages can become quite high. It 
should be noted at this time that 
care must be observed when test- 
ing semiconductors on a curve 
tracer, as very high voltages may 
be present on the device. 

Device and circuit testing 
There are basic operating connec- 

tions for different classes of semicon- 
ductors and curves on the curve tracer 
that should be familiar to the user. 
These basics can then be extended to 
other similar devices or circuits. To 
simplify the setup procedure for com- 
mon devices, use the set -up table for 
determining connection, polarity, types 
of steps, etc. Succeeding sections will 
familiarize the user with common semi- 
conductor devices. 

1. Diodes -Although the curve tracer 
is designed to test transistors, tubes, 
etc., it can also test diodes, resistors, etc. 
If a positive voltage is applied to the 
anode of a diode, a current flows 
through the diode. If a negative voltage 
is applied to the anode of a diode, no 
current will flow. Figure 4 shows the 
forward conduction characteristics of a 
1N4149 small signal /silicon diode, 
along with the required curve tracer 
settings. Connect the diode between the 
collector (anode) and the emitter (cath- 
ode) terminals of the curve tracer. As 
for any 2- terminal device, the step gen- 
erator is not required. The curve on the 
crt is a current versus voltage plot. The 

sweep voltage provides the variable 
(voltage) and the current resistor mon- 
itors variations in sweep current as a 
function of the sweep voltage. 

R 

FIG. 4 -THE FORWARD CHARACTERISTICS 
of the 1N4143 silicon small signal diode. 
The curve tracer settings are: anode series 
limiting resistance, 1000 ohms; horizontal 
sensitivity, 0.1 volt /cm; vertical sensitivity, 
1 mA /cm. The step generator is not used 
in a two -terminal measurement. 

On the diode curve, not much, if any, 
current flows below approximately 0.7 
volt. At that voltage the diode begins 
to conduct, and thereafter the current 
versus voltage becomes a straight line 
whose slope is the resistance of the con- 
ducting diode. The dynamic resistance 
of the diode during conduction is calcu- 
lated by selecting a portion of the curve 
that is nearly linear, determining a 
change in voltage (AV), and the change 
in current (AI) caused by this change in 
voltage. The dynamic resistance of the 
diode at that point is then determined 
by: 
R = OV /AI = / = ohms 

It is interesting to note that at the 
knee (the point where the diode begins 
to conduct) the diode is definitely not 
linear. This nonlinearity is often used 
for special functions. such as logarith- 

FIG. 5 -THE FCRWARD CHARACTERISTICS 
of the 1N191 germanium small -signal diode 
superimposed on the characteristics of a 

1N4149 silicon diode. Settings are: anode 
series limiting resistance, 1000 ohms; hori- 
zontal sensitivity, 0.1 volt /cm; vertical sen- 
sitivity, 1 mA/cri. Note the difference in the 
slope and break point of the germanium 
diode compared to those of the silicon 
diode. 

mic amplifiers. Germanium diodes dif- 
fer from their silicon cousins primarily 
in the forward voltage value at which 
they begin to conduct. Figure 5 shows 
how the "on" characteristics of the ger- 
manium diode (1N191) differ slightly 
from those of the silicon diode. 

(to be continued) 



IN LAST MONTH'S ISSUE OF Radio- 
Electronics, we presented the sche- 
matic diagram and a generalized de- 
scription of the TV Typewriter II. This 
month, the article will continue with 
a technical description of how the cir- 
cuit works plus some of the foil pat- 
terns for the circuit boards. 

The entire circuit is built on one 
double -sided printed circuit board with 
the exception of the memory and op- 
tion boards that plug perpendicularly 
onto the main board. The total size 
including the plug -on options is 12" 
long X 93/4" wide x 3½" high. The 
circuit boards are double -sided, with 
plated- through holes, eliminating a 
good many jumpers. It is not the sort 
of project to be attempted by the in- 
experienced beginner, but the experi- 
enced hobbyist should have little 
trouble. 

How it works 
The entire screen of the video display 

has been arranged for 16 lines of 32 
characters each. Although the second 
page of memory allows twice as many 
characters to be stored in memory, 
only one page can be displayed at a 
time. Each character displayed is ac- 
tually an array of 35 dots arranged in 
a 5 X 7 pattern -5 horizontal and 7 
vertical dots. The 2513 character gen- 
erator decodes the binary ASCII data 
provided at its input terminals from 
memory into the correct dot patterns 
for the character to be displayed. The 
dots are selected and used one char- 
acter row at a time since television 
receivers sweep the trace horizontally 
one video line at a time. Horizontal 
spacing between characters is provided 
by displaying a blank dot column be- 
tween each displayed character and 
vertical spacing is provided by sweep- 
ing three blank video lines between 
each set of seven "character dot video" 
lines. This means our vertical data is 
10 lines /character x 16 character 
row = 160 "character -dot video" lines. 
Our television or video monitor also 
requires a vertical and horizontal sync 
pulse in addition to the actual video 
data, so the TV typewriter must gen- 
erate these signals too. 

The timebase oscillator initiates the 
horizontal sync pulse and starts the 
chain of events that generate one line 
of video data to be displayed. The 
circuit itself is a phase -locked -loop 
(PPL) used as a frequency multiplier. 
ICI is used as an astable voltage con- 
trolled oscillator with bipolar transis- 
tors Q3 and field effect transistor 
(FET) Q4 along with C12 forming 
a sample- and -hold circuit that feeds 
IC1's voltage control input through 
FET Q5. The sample- and -hold in this 
case is being used as a phase compara- 
tor providing an output voltage pro- 

TV 

TYPEWRITER 
II 

by ED COLLE 

Build this new TV Typewriter. It 
has many new features including 
plug -on option boards 

portional to the phase difference of the 
60 -Hz power line and the multiplied 
output frequency of ICI. The actual 
amount of frequency multiplication is 
equal to the amount of frequency div- 
ision between the output of the oscilla- 
tor ICI and the input reference 
frequency. As we will see later, the 
value of the frequency divider is 262, 
and since our reference is 60 Hz the f = 60 Hz X 262 or 15720 Hz which 
is very close to the horizontal oscilla- 
tor frequency of a standard television 
set. 

The output of ICI is fed via inverter 
IC20 -d to IC9 -a and b where among 
other things a 4-its horizontal sync 
pulse is generated. From here the 
pulse is routed to ICl7 -a where it is 
oR'ed with the vertical sync pulse 
which will be described in detail later. 

The falling edge of this sync pulse at 
the output of IC19 -b triggers IC18 -a, 
a one shot, which puts out a positive 
pulse on pin 4 that can be adjusted by 
potentiometer R4 from 4 to 20 µs. 
The delay pulse creates a lag between 
the television's start of video sweep 
and the TV Typewriter's generation of 
data, thus giving an adjustable left 
margin. Pin 4 of IC18 -a inhibts dot 
oscillator IC18 -h through AND -OR- 
INVERT gate 'CH-a. Pin 13 resets 
IC21 and IC14, the 16 -bit counters 
that keep track of the selected hori- 
zontal character. Since we are just 
starting a new line, we must first 
clear the counter to prepare it for in- 
coming data. At the end of a high -to- 
low transistion of pin 4, IC6, the row 
counter is incremented and if there is 

a RIPPLE CARRY, IC7, the line counter 
is incremented as well. 

The row counter, IC6, is a decade 
counter that keeps track of each of 
the ten horizontal lines forming a 
character row. Remember, we said 
earlier that each character would be 
formed by 7 vertical dot rows and 
three blank lines for vertical spacing, 
well, IC6 has a distinct BCD output 
for each of these 10 lines and tells the 
rest of the circuitry which of the 10 
lines it is generating. 

Since we also have 16 sets of these 
ten lines, one for each of the 16 char- 
acter rows, we must have the 16 -bit 
counter, IC7, to tell the rest of the 
circuitry which of the 16 character 
lines it is displaying. Together, IC6 
and IC7 provide a unique BCD code 
for each of the 10 X 16 = 160 -dot 
video scan lines. 

Now for those of you who are fa- 
miliar with television circuits, you 
probably know that we need more 
like 262 lines and not 160 for a com- 
plete frame and since our scan line 
counter composed of IC6 and IC7 is 
only good to 160, we let it continue 
to count past 160 which is essentially 
the same as resetting the counter at 
160 since the bit pattern is the same. 
Flip -flop IC4 -b has been in the Q 
output = 1 state during the last 160 
video data lines and is now toggled 
through AND gate IC5 -a and NAND 
gates IC 19-c and IC 13 -a. When IC4 -b 
toggles the Q output goes low which 
instigates a sample command for the 
sample- and -hold portion of the time - 
base oscillator which was described 
earlier. It also activates the video 
blanking circuit feeding the 2513 
character generator. This simply forces 
the generation of all blanks from the 
character generator as long as the Q 
output of IC4 -b is low. 

This mode continues line by line 
until the line counter reaches a count 
of 40. Lines 40 through 50 are then 
used to generate the vertical sync 
pulse required by the TV set. NAND 
gate ICI 3-b along with inverters 
IC20 -a, b, and c perform the actual 
line number decoding. Note that the 
output of the timebase generator is 
NAND'ed as well in IC13 -b along with 
the line counter data. This chops the 
vertical sync signal as required by the 
television. The output of IC13 -b is 
then fed along to IC17 -a where it is 
combined with the horizontal sync 
signal to form the composite sync sig- 
nal at the output of AND gate IC17 -a. 
At line 50, the vertical sync generation 
is stopped and the line and row count- 
ers continue to count to 102 which is 
decoded by IC13 -a. Note that the Q 
output of IC14 -b is NAND'ed as well 
by the decoder IC13 -a, since the 102 
count is not significant when in the 



MAIN CIRCUIT BOARD FOIL PATTERN shown half -size. This printed circuit board is a 

double sided board. The foil pattern for the top of the board is shown above. Below is the 
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"display dot video" mode. The output 
of IC 13 -a in turn generates a positive 
clock pulse to IC4 -b through AND 
gate IC5 -a, making the Q output of 
IC5 -a high again; as it was when we 
started. The same signal from the out- 
put of IC13 -a resets row counter IC6, 
and line counter IC7, back to 0, thus 
completing the 262 -line /frame cycle 
of 160 lines of video, 40 lines of 
blanking, 10 lines of vertical sync, 
and 52 more lines of blanking. 

Now let's get back to the horizontal 
portion of the circuit again. We left 
off earlier by saying that one -shot os- 
cillator ICI 8-a, provided an adjustable 
delay between horizontal sync pulse 
and the generation of data to provide 
a left margin. We also said that astable 
oscillator IC18 -b, inhibited during this 

character is composed of five dots and 
one blank for spacing on each video 
scan line for each of the seven verti- 
cal character data lines. Then three 
completely blank lines are scanned for 
vertical spacing followed by the next 
set of character data scan lines. The 
video dot data for the horizontal por- 
tion of each character is parallel loaded 
from the 2513 character generator into 
4 -bit shift registers IC23 and IC24 
with zero, bit 1, bit 2, bit 3 going into 
IC23 and bit 4, bit 5, zero, and a one 
going into IC24. 

The serial input of IC24 is tied high 
to load one's into the shift register in 
place of the character data as it is 
shifted bit by bit out of the register. 
IC25 monitors the parallel output of 
the dot register and goes low when six ' 

:10 

the dot register from the shift -up to 
the parallel -load data mode. The same 
pulse also increments the character 
counters, IC21 and IC14. 

The dot data itself is shifted out bit 
by bit, at the rate set by the dot clock, 
from pin 10 of IC23 to IC17 -b where 
it is mixed with the horizontal and 
vertical sync pulses to form the com- 
posite video signal, which is then buf- 
fered by emitter follower Q1 and fed 
to a television or a video monitor. 

As mentioned earlier, there are three 
blank scan lines displayed between 
each row of characters to provide ver- 
tical spacing. The first line, a BCD 
"0," is generated by having the row 
counter, IC6, feed zero bits to the row 
select of the 2513 character generator. 
Then as the row counter counts off 
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delay phase via ICII -b, is the dot 
generator that actually clocks off the 
dots for each line of video which form 
the character. So from here we may 
continue by saying that potentiometer 
R6 sets the cycle time for this oscil- 
lator from 150 to 300 ns, and that in 
turn sets the horizontal width of the 
characters displayed. The "DOT cLocK" 
output however is not the output of 
IC 18 -b but rather the output of AND -OR- 

INVERT gate ICI1 -a. Its output is 
normally high, but goes low for about 
30 ns each time IC18 -b resets. This 
30 -ns pulse time is set by the propa- 
gation time of IC 18 -b and IC 11 -a and 
is very hard if not impossible to see 
with most oscilloscopes. This "DOT 
CLOCK is used to toggle "dot bit" 
shift registers IC23 and IC24. 

The horizontal dot data for each 

HALF -SIZE FOIL PATTERNS OF THE MEMORY circuit board. The patterns are, going from 
left to right, the top, bottom, combination, and component layout. 

bits have been clocked out. It senses 
by detecting the one's that have been 
shifted into the register serially while 
the significant dot data was being 
clocked out by the "dot clock." This 
low transistion on the output of IC25 
which is inverted by IC12 -b changes 

The following items are available from 
Southwest Technical Products Corp.. 
219 W. Rhapsody, San Antonio, TX. 

=CT -1024 Terminal System Kit with 
1024 Memory Card - less cabinet or 
power supply. $175.00 postpaid. 

=CT -E Screen Read Plug -in Card kit. 
$17.50 postpaid. 

=CT -M Manual Cursor Control Plug - 
in Card kit. $11.50 postpaid. 

-CT -P Power Supply for CT -1024 - 
115 -230 Volt Primaries. $15.50 postpaid. 

=KPD -2 Keyboard Kit - 53 Keys. 
$39.95 postpaid. 

rows 1 thru 7, rows I Ihru 7 of the 
character are decoded and processed, 
but when IC5 -b sees the 8 and 9 
counts of the row counter through 
IC 12 -a, its output goes low thus en- 
abling the video blanking circuitry 
which forces all zeros to the row select 
of the 2513 character generator creat- 
ing the other two blank lines. 

Going back to the dot register now, 
note that each time pin 6 goes high 
and the dot register is set up to paral- 
lel load, new data and IC14 is incre- 
mented as well thus keeping track of 
which of the 32 horizontal character 
positions we are working with. 

Next month, the article concludes 
with the technical description of the 
circuits and the construction details. 
The schematic diagram of the memory 
circuit will also be given. 

(continued next month) 



Build this 
IC Breadboard System 

Use it to design your own circuits. It contains its 
own power supplies, signal generator and LED monitor. 
Its a lab -quality instrument that can save many hours 

by C. D. WADSWORTH 

VERSATILE IC BREADBOARDING SYSTEM 
will aid you in designing your own cir- 
cuits. Here is the second part in this 
series of articles describing how to build 
your own. Last month we presented the 
schematic and a technical description. 
Now for the construction details. 

Construction 
Be sure to read all of the construction 

information before you start and then 
break it up into parts (i.e.: cabinet prep- 
aration, PC board, wiring, etc.) that best 
suit your situation. A wrong step here 
can cost time and money -if you drill 
holes for the specified LED's and then 
find something better but the holes are 
too large. 

All of the circuits for this project are 
laid out on one printed circuit board and 
shown in Fig. 7 with the parts layout 
shown in Fig. 8. Figure 9 shows the cir- 
cuit board divided into the various cir- 
cuits. The layout is rather tight so rather 
than the standard assembly procedure of 
installing the resistors and capacitors first, 
it is suggested you leave the capacitors 
until last. Of course, additional care 
should be taken when soldering the ca- 
pacitors to prevent excessive heat on the 
IC's and semiconductors. 

The resistors in the LED driver cir- 
cuitry are 1/4W and mounted on end. 
Although this procedure doesn't seem to 
conserve a great deal of space, the space 
that is saved is critical and allows all of 
the circuitry to be placed on one pc 
board. For this reason it is strongly sug- 
gested you use the pc layout provided 
rather than attempt construction using 
standard perforated board. 

All wiring interconnections for the 
function generator should be kept as 
short as possible, to 2 inches if you can. 
Capacitor C2 is utilized to reduce the 
inherent problems of longer wiring runs, 
but nothing works as well as short wire. 

In this construction it might be bene- 
ficial to lay out the entire cabinet, drill 
all the holes, deburr the holes, repaint 
the cabinet to cover any imperfections, 
lay on the lettering or legends, spray the 
cabinet with clear plastic to protect the 

letters and legends, and then attach 
switches, meters, breadboard sockets, etc. 
A little planning will make a much more 
professional looking finished product. It 
is a real pleasure to work with well de- 
signed equipment and it improves your 
work attitude and consequently improves 
the circuits you are designing. 

The cabinet shown in the accompany- 
ing pictures is a BUD cabinet #SC -12101 
and measures 27/s in. high by 12 in. wide 
by 10 in. deep. This allows enough room 
for the PC board, transformers, etc. but 
there isn't too much space left over so it 
is suggested you place the transformers 
and circuit board in the cabinet as far to 
the rear as possible and then mark the 
cabinet base for drilling. Don't forget, the 
leads to the function generator should re- 
main as short as possible so you will 
want to position the PC board so the 
function generator section is going to be 
close to the function generator control 
switches on the cabinet top. Also, the 
power cord and fuse holder will be in the 
rear of the cabinet and inside space must 
be allowed for these items. 

Two types of outputs are provided on 
the cabinet for the two dual power sup- 
plies. Six 5 -way binding posts so these 
supplies can be used for projects other 
than breadboarded circuits, and 18 low 
profile feed -through pins for breadboard- 
ing connections. These low profile pins 
are rather expensive but ideal for this 
purpose as they reduce cabinet clutter 
and direct wire connections can be made 

without the need for alligator clips. These 
pins are also used for the outputs from 
the function generator, pulse generator, 
and the inputs to the LED displays. 
These pins can be forced into a .136" 
hole (No. 29 drill) that provides a secure 
fit without further worry. 

The plastic encapsulated LED's were 
mounted in the cabinet the same way as 

the low profile pins. Drill a .201" hole 
(No. 7 drill) then press fit the LED up 
from inside the cabinet. I used a long 
narrow strip of perforated board (0.1 
centers) to keep the LED leads separated 
and for stability and support. 

When you mount any of the multi -deck 
switches and the meters on the front 
panel. remember the panel is at an angle 
so you will have to drill your holes high 
enough so the lowest point of the switch 
or meter inside the cabinet will clear the 
bottom of the cabinet after assembly. 

The pass transistors for the dual power 
supplies are mounted on the back panel 
of the cabinet which acts as a reasonably 
good heat sink for these transistors. Re- 
member, the case of the transistor is the 
collector connection so don't forget to use 
your mica insulators and your plastic or 
mylar washers on the machine screws. A 
good heat transfer compound is recom- 
mended. 

There is a considerable amount of wir- 
ing in this project and lacing the different 
wiring sections is almost a must, espe- 
cially if you ever plan to repair the unit 
or if you are justifiably proud of your 
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work and like to display your efforts (in- 
cluding the inside). We separated the 
wires into sections in relation to their 
output destination and this seemed to 
work pretty well. 
Section: All inputs and outputs to the 

LED displays. 
Section: All outputs from the +5 to 

±18 volt power supplies to the 
meter switch. 

Section: To the pass transistors in the 
power supplies on an individ- 
ual basis. 

Section: Each input- output switch or 
potentiometer from the function 
generator on an individual 
basis. 

Section: Voltage adjustment pots on 
the power supplies (Together 
if they are ganged with separ- 
ate controls on the same shaft.) 

Lacing wires together so they look nice, 
even, smooth and, professional is not dif- 
ficult. In case you have never had the op- 
portunity to learn this procedure, it is 
shown in Fig. 10. Lacing cord is avail- 
able from almost any electronic parts 
house and is a valuable asset in making 
your projects look professional. Keep 
your knots an equal distance apart and 
in a straight line. 

Calibration 
The calibration procedure for the func- 

tion generator is as follows: To minimize 
distortion of the sinusoidal waveform set 
switch S6 to position 2, set switch SS to 

r. 
o 

L° 
FIG. 7 -FOIL PATTERN for circuit board. The pattern should be enlarged to 75i8' wide. 

position 1, set potentiometers R64 to 
mid -range and R52 for maximum output 
swing. Now, using an oscilloscope or dis- 
tortion analyzer, adjust R56 for minimum 
distortion. At higher values of R56 the 

waveform is triangular and at lower 
values for R56 the peaks are clipped and 
appear more like a square wave. At some 
midpoint between these two extremes 
there is a point where the output will pro- 

All resistors 1/4 watt 10% unless noted 
'R1 -220 ohms 
'R2, 'R11 -68 ohms, 1 watt 
'R3, 'R4, 'R13, 'R14 -0.56 ohm, 2 watts, 

5% 
'R5 -2200 ohms 
'R6 -3300 ohms 
'R7 -5100 ohms 
'R8 -1000 ohms, trimmer resistor 
'R9, R52- 10,000 ohms, 1/2 watt, linear 

taper potentiometer 
'R10 -820 ohms 
'R12, R63 -1000 ohms 
'R15, 'R17 -9100 ohms, 5% 
'R16 -2500 ohms, trimmer resistor 
R18, R47, R48 -1000 ohms, 1/2 watt 
R19 -1800 ohms, 1/2 watt 
R20 -1500 ohms, 1/2 watt 
R21 -2200 ohms, 1/2 watt 
R22 -0.75 ohms, 2 watts, 5% 
R23, R25, R27, R29, R31, R33, R35, R37, 

R39, R41, R43, R45- 22,000 ohms 
R24, R26, R28, R30, R32, R34, R36, R38, 

R40, R42, R44, R46 -56 ohms 
R49, R53, R54- 100,000 ohms 
R50, R51 -5000 ohms, 5% 
R55- 15,000 ohms 
R56, R57 -5000 ohms, trimmer resistor 
R58 -330 ohms 
R59 -1500 ohms 
R60 -10 ohms, 1/2 watt 
R61 -3900 ohms 
R62 -5000 ohms, 1/2 watt, audio taper 

potentiometer 
R64 -5000 ohms, 1/2 watt, linear taper 

potentiometer 
'C1, *C6, 'C8, 'C10, C12- 1000 -pF, 35V, 

electrolytic 
'C2, 'C9- 100 -eF, 50V electrolytic 
'C3, 'C5- 0,02 -eF, 100V, ceramic disc 
'C4- 0.001 -eF, 50 V, ceramic disc 
'C7, 'C11 -1 -eF, 50 V, electrolytic 
C13- 50 -,F, 35 V, electrolytic 
C14- 0,22 -iF, 16 V, paper 
C15- 10 -,F, 12 V, electrolytic 

PARTS LIST 
C16, C18-0.1-AF, 100 V, paper 
C17- 20 -pF, 100 V, ceramic disc 
C19, C20--10-AF, 25 V, electrolytic 
C21 -1 -.F, 25 V, electrolytic 
C22 -2 -uF, 15 V, Mylar 
C23- 0,68 -eF, 15 V, Mylar 
C24-0.2-AF, 15 V, Mylar 
C25- 0.068 -uF, 15 V, Mylar 
C26- 0,02 -uF, 15 V, Mylar 
C27- 0.0068 -uF, 15 V, Mylar 
C28- 0.002 -uF, 15 V, Mylar 
C29 -680 -pF, 15 V, Mylar 

D1 thru D6, D9, D10-1N4003 
' D7, D8-1N914 

D11 -6.2V 400 mW Zener diode, 1N753 or 
equiv. 

'Q1, 'Q3, Q6- 2N3055 
'02, '04- 2N4898 or 2N4918 
' Q 5 -2 N 5366 
07, Q8 -2N697 
Q9 thru Q32 -2N718 

'IC1 -eA723 voltage regulator 
'IC2 -4A741 op amp 
'IC3- LM309K voltage regulator 
IC4 -7400 quad NAND gate 
IC5 -XR -205 (Exar Integrated Systems 

733 North Pastoria Ave. 
Sunnyvale, CA 94086) 

LED1 thru LED12- Motorola MLED650 or 
equiv. 

S1, S3 -SPST toggle switch 
S2- rotary switch, 4 decks, 2 poles per 

deck, 4 positions per pole, non -shorting, 
(Centralab PA -2027 or equiv.) 

S4 -SPST toggle or momentary contact 
(see text) 

S5- rotary switch (Centralab PSA -207 or 
equiv.) 

S6- rotary switch (Centralab PSA -201 or 
equiv.) 

T1- transformer, 117V primary, 26.5V CT 
@1A secondary (Triad F -40X or equiv.) 

T2- transformer, 117 primary, 24VCT t 1A 
secondary (Triad F -45X or equiv.) 

F1 -2A standard fuse 

Ml-panel meter, current, 0 -150 mA 
(Shurite model 850 stock 8308Z or equiv., 
see text) 

M2 -panel meter, voltage, 0 -25Vdc 
(Shurite model 850 stock 8109Z or equiv., 
see text) 

Two each of the components are required 
to construct both of the dual power 
supplies. 

HARDWARE PARTS LIST 
Quan- Part 

Item tity No. Supplier 

Cabinet 1 SC -12101 

Sockets 3 59S Continental Specialties 
3 59B Corp., 325 East Street 

New Haven, Conn. 06509 

3 SK -10 E & L Instruments Inc. 
61 First Street 
Derby, Ct. 06418 

50 BP -22 E & L Instruments Inc. 

61 First Street 
Derby, Ct. 06418 

50 BP -24 E & L Instruments Inc. 
61 First Street 
Derby, Ct. 06418 

PC -47 Electronic Products Co. 

4911 Kenneth Ave. 

Carmichael, Calif. 95608 

($16.20 - .60c postage) 
Calif. res. add sales tax. 

or 

Feed - 

through 
pins 

Breading 
pins 

Printed 
Circuit 
Board 

(G -10 
glass 

epoxy 

etched & 

drilled) 

Panel mounted fuse holder, power cord, grommet, 

1/2" stand -offs (spacers) for mounting pc board, 4 -40 

flat head machine screws for mounting breadboard 
sockets, 6 -32 machine screws for transformers and 

pc board, NE -2 lamp & socket for power supply in- 
dicator, heat transfer compound. 



FIG. 8 -PARTS LAYOUT of circuit board shown from component side of board. Inter- 
connection points are shown with circled numbers. Interconnections for dual power 
supply #2 is denoted by numbered squares. 

12 VOLT 
SUPPLY 

FUNCTION 
GENERATOR 

DUAL POWER 
SUPPLY 

.1 

5 VOLT 
SUPPLY 

SINGLE 
PULSE 

GENERATOR 

DUAL POWER 
SUPPLY 

s2 

LED DRIVERS 

STARTING STITCH RUNNING STITCH 

TERMINATING STITCH 

FIG. 10 -SHOWS THE CORRECT METHOD 
of stitching a wiring harness together. This 
will give your project a professional appear- 
ance. 

FIG. 9- CIRCUIT BOARD shown from com- 
ponent side is divided into the different 
circuits which comprise the breadboarding 
system. 

vide an excellent sinewave with minimum 
harmonic distortion. 

For the triangle output set switch S6 
to position 2, switch S5 to position 2, 
potentiometer R64 to mid -range, potentio- 
meter R52 to maximum swing, and ad- 
just R57 for the best output. The 
adjustment for R56 and R57 is a one 
time setting and need not be changed for 
other frequency settings. 

The final adjustments for the dual 
power supplies are as follows: 

The voltage divider network R5 and 
R7 form the reference for the low level 
output ( +5) for the supply. The 10% 
tolerance specified for these components 
can give a small variation away from this 

+5 volts. If you need this voltage to be 
exact I suggest you start by determining 
the low level output of the supply (ac- 
curacy of your test equipment will de- 
termine your final success). Any error in 
a output variation away from +5 can be 
corrected by placing a resistor in parallel 
with either R5 or R7. The difference 
should be small so start with about a 47K 
resistor. 

Trimmer R8 is used to adjust the high 
level output of the supply. Set potentio- 
meter R9 for the maximum desired out- 
put voltage and then adjust R8 for the 
precise level desired. 

Trimmer R16 is used to adjust the 
negative side of the supply so it will 
exactly match the positive side. This can 
be done at any point within the voltage 
range of the supply. Measure the voltage 
output of the positive side then connect 
your VOM to the negative side and ad- 
just R16 for the exact same reading. Be 
careful here with your VOM when going 
from positive to negative -your meter 
could be damaged if you don't change 
both leads. 

Other possibilities 
Here are a couple of ideas that passed 

through my mind when I was planning 
this project and might be more appro- 
priate to your needs. 

Will the amount of breadboarding 
space provided be enough to meet future 
needs? PC connectors could be mounted 
on the cabinet and the breadboarding 
sockets could be mounted on printed cir- 
cuit boards. If you had 4 PC connectors 
(using feed- through pins for interconnec- 
tion) it is conceivable to have 4 times the 
amount of breadboarding space. 

Should I have added one more position 
on the switch decks controlling the volt- 
age and current meters along with several 
more 5 way binding posts for input -out- 
put? This would have allowed the use of 
these meters for any outside function 
desired. Of course you can have so many 
posts, plugs, sockets, switches, meters, etc. 
that the unit becomes very difficult to use. 

Should I have placed a PC connector 
where I have the 5 way binding posts 
located so I could build up certain corn- 
ponent test circuits on PC boards and then 
have them ready with an easy way to 
interconnect? There are a number of 
places where untested IC's and transistors 
can be purchased at a very good price 
(ie. IC's @ 3.00 /C, transistors @ 1.50/ 
C) and if these units check out at 50% 
good, then its worth the time. 

There are two waysto make intercon- 
nections on the breadboarding sockets. 
Use #22 solid wire and bend to make 
the runs as close as possible to the way 
they would be on a printed circuit lay- 
out. Use the BP -24 breadboarding pins 
indicated in the hardware parts list and 
solder to the ends of #22 stranded wire 
of various lengths. These BP -24 pins are 
also good for mounting parts whose leads 
are too large for the breadboarding socket. 
I have used both of the above methods 
and will probably continue to do so, 
however, on several occasions the solid 
wire has broken inside the insulation so 
that 1 was getting a "sometimes" connec- 
tion which can be frustrating. R -E 

61 



Build 3 
Unique Clocks 
Here are the construction details for the wall 
clock. This clock has 31/2 -inch high LED 
readouts and is crystal controlled. 

by CHARLES CARINGELLA and 
MICHAEL ROBBINS 

HERE IS THE FINAL PART OF THIS SERIES 
of construction articles describing three 
unique digital clocks. This month, the 
construction details, foil patterns and 
inside views of the giant wall clock are 
presented. The full schematic of this 
clock appeared in the January 1975 issue 
of Radio -Electronics. 

The giant 6 -digit wall clock is housed 
in a simulated -walnut cabinet that is 21 
inches wide, 8 inches high and 3 inches 
deep! The cabinet window material is 
'Ac-inch thick red sheet acrylic. Using 
the red material allows only the lit 
LED's to be seen, and not the unlit ones. 

An inside veiw of the completed Wall 

REAR VIEW OF THE WALL CLOCK showing 
location of the various controls and the 
power terminal -strip. 

FIG. 14- INSIDE VIEW of the completed 
wall clock. 
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CONTROL BOARD / l 
ASSEMBLY 

C3 '1C3 ICY XTAL iCI C8 

Clock is in Fig. 14. The display panel is 
attached to the rear panel with two sheet - 
metal rails, 13/4 inches wide x 181/4 

inches long, thus forming one rigid as- 
sembly, which then slips into the walnut 
cabinet. Spacers, 5/8-inch long, along 
with suitable screws, are used to mount 
the wall clock control -board assembly 
to the rear panel. Directly under the 
control board, but on the rear panel, 
are all of the switches, oscillator output 
jack 11, and terminal strip, TS1. 

The complex electronics circuitry of 
the wall clock has been greatly simplified 
by the PC control board, shown in Fig. 
15. Install all jumpers on the PC board 
first. Then install Molex pins to serve 
as sockets for the three IC's. Be careful 
when handling the CMOS IC's, as they 
can be damaged by static electricity. Do 
all your soldering with a small pencil 
iron and use only a good grade of rosin - 
core solder. 

Carefully observe the orientation and 
polarity of the diodes, transistors, and 
the electrolytic capacitors. Mount diode 
D5, as well as diodes D10 to D15, flat 
against the PC board. Then mount all 
remaining diodes vertically. Diode D9 
is not on the PC board, but rather, is 
installed between the appropriate termi- 
nals on S3 and S4, which are located 
on the rear panel. All resistors are 
mounted vertically on the PC board. 

After all of the components have been 
mounted on the top side of the control 
PC hoard, flip it over and solder trimmer 
capacitor Cl to the copper -foil side of 
the board. CI should be mounted perpen- 
dicular to the PC board. Access to the 
trimmer's adjustment screw is made 
through a hole on the rear panel. 

Diodes D16 to D20 are not used. You 
will have to solder an insulated jumper 
wire from hole H to hole I on the PC 
board. If the display is too bright for 
your installation, remove the jumper and 



B1 -9 -volt (Eveready 216 or equal) 
C1 -4 to 40 -pF trimmer (Arco 403 or equal) 
C2, C10- 0,01 -µF disc ceramic 
C3- 100 -AF, 16 -volt, PC -type electrolytic 
C4, C6, C11- 0.001 -µF disc ceramic 
C5- 180 -pF, N2200 negative temperature co- 

efficient, disc ceramic (Sprague 10TCY- 
T18 or equal) 

C7- 0,1 -µF disc ceramic 
C8 -1000 or 2200 -MF, 16 -volt electrolytic 
C9- 0,02 -µF disc ceramic 
D1 to D5, D8-1N4001 
D6, D7, D9 to D15-1N914 
D16 to D20 -not used (see text) 
IC1- CD4001AE (RCA) CMOS Quad NOR 

gate 
IC2- CD4020AE (RCA) CMOS 14 -Stage 

Binary Counter /Divider 
IC3- MM53149 (National) MOS Digital Clock 
J1 -Phono jack 
LED1 to LED148- Light- emitting diode 

PARTS LIST 

(Chicago Miniature Lamp CM -73 -010 or 
equal) selected for 3:1 light- intensity range 

and chip centering, (see text) 
01 to Q6- 2N4403 pnp 
Q7 to Q14- MPSA20 npn 
R1, R6, R9, R17 to R23- 10,000 ohms, 10 %, 

1/2 watt 
R2 -68,000 ohms, 10 %, 1/2 watt 
R3, R4, R8- 100,000 ohms, 10 %, 1/2 watt 
R5 -22 megohms, 10 %, 1/2 watt 
R7 -1000 ohms, 10 %, 1/2 watt 
R10 to R16 -2200 ohms, 10 %, 1/2 watt 

R24, R27, R28, R31, R34, R35, R38, R41, 
R42. R45, R48, R49, R52, R55, R56, R59, 
R62, R63 -150 ohms, 10 %, 1/2 watt 
R25, R30, R32, R37, R39, R44, R46, R51, 
R53, R58, R60, R65 -56 ohms, 10 %, 
1/2 watt 
R26, R29, R33, R36, R40, R43, R47, R50, 
R54, R57, R61, R64 -100 ohms, 10% 
1/2 watt 

51, S2 -spst slide switch 
S3, S4 -spdt pushbutton switch 
TS1 -2 -lug terminal strip 
XTAL - 491.520 -kHz crystal, HC /6 holder, 

0.005% tolerance at room temperature 
MISC -Printed circuit boards, suitable cab- 

inet, solder, wire, etc. 
NOTE -The following are available from 
Caringella Electronics, Inc., P.O. Box 327, 
Upland CA 91786: PC board, etched and 
drilled, No. MDC -1 -1, at $7.95 postpaid; 
PC board, etched and drilled, No. DWC -1A, 
at $14.95 postpaid; Set of 148 selected 
LED's for display panel at $60.00 postpaid; 
Complete kit of all parts including cabinet, 
hardware, UL approved plug -in stepdown 
transformer No. LVT -1, wire, solder, step - 
by -step instructions, etc., No. DWC -1 KIT at 
$159.95 plus $3.50 handling and shipping. 
California residents add 6% sales tax on 
all items. 

FIG. 15- ACTUAL SIZE FOIL PATTERN OF THE WALL CLOCK control board (above -right) 
as viewed from the foil side. X -ray view of the same board (above -left) showing the location 
of all components mounted on the top side of the board. Cl, the trimmer capacitor, is 
mounted on the foil side of the board. 

install one diode at a time (use a IN4001 
silicon rectifier) until you get the dis- 
play brightness you desire. 

Figure 16 illustrates the display PC 
board pattern. Install all of the resistors 
flat against the display board first. Next, 
install all of the LED lamps flush against 
the board. Make sure all of the LED's 
are oriented properly, and that all the 
lamps in each segment form a "straight" 
line. We strongly recommend using the 
lamps specified in the Parts List, since 
they have been selected to produce the 
most uniform display. Avoid using "bar- 
gain basement" LED's, as they will vary 
greatly in light -output from lamp to 
lamp, and may also have poor chip 
centering and viewing angle. (Of course. 
if the faults mentioned are tolerable, 
you can save several dollars with "sur- 
plus" LED's.- Editor) 

The wall clock display -board assembly 
is wired to the control -board assembly 
with two interconnecting wiring har- 
nesses. One wiring harness is used to 
connect holes A through G on one board 
to the corresponding holes on the other 
board. Likewise, the other wiring harness 
is used to connect holes Si through H10 
on one board, to the corresponding holes 
on the other board. This completes the 
wiring of the two PC boards necessary 
to complete the wall clock. 

The wall clock is a little easier to 
synchronize to the second. To set the 
time, first set the HOLD -RUN switch to 
RUN. Press the FAST SET pushbutton for 
at least one full minute so the hours and 
minutes digits run through several com- 
plete cycles, as in the clocks above. Now, 
release the FAST SET pushbutton and 
observe the seconds digits. When the 
seconds digits read "zero-zero", flip the 
HOLD -RUN switch to HOLD. Press the FAST 

SET pushbutton to cycle the hours. Re- 
lease the pushbutton as soon as the de- 
sired hour(s) are indicated on the first 
two digits. Press the SLOW SET push- 
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From Cleveland Institute of Electronics 

learn by doing! 
Perform more than 200 exciting experiments 
with CIE's fascinating ELECTRONICS 
LABORATORY PROGRAM! 



You get your own 161 -piece electronics laboratory... 
with authentic electronic components used by industry! 

You learn how to construct circuits and 
connect them with a soldering iron, which 
is part of your CIE laboratory equipment. 
This ".hands on" experience is extremely 
valuable in applying what you learn. 

Testing and troubleshooting are an im- 
portant part of your learning experience. 
Included in your laboratory is a precision 
"multimeter" to diagnose electrical and 
electronic troubles quickly and accurately. 

Modern space -age components like this 
IC (integrated circuit) are professional 
quality and can be used again and again 
in many of your projects. Lesson by lesson, 
piece by piece your knowledge grows! 

Prepare now for a high income career in Electronics...the Science of the Seventies. 
Electronic miracles are changing 
today's world with breathtaking 
speed. 

And with this growth in electronics 
technology has come a brand new 
need ... a demand for thousands of 
electronics technicians, trained in 
theory and practice to build the 
products, operate them and service 
them during the Seventies. 

Don't just wait for something to 
"happen" in your present job. Get 
ready now for a career you'll really 
enjoy with a good income and plenty 
of opportunity for advancement. 

Experience with experiments 
is your best teacher 
"Hands on" experience helps to re- 
inforce basic theory. When you 
learn by doing, you discover the 
"how" as well as the "why." You'll 
find out for yourself the right way as 
well as the wrong way to use elec- 
tronic components. How to construct 
your own circuits, to discover trouble 
spots and learn how to fix them. And 
with CIE's special Auto -Programmed 
Lessons, you learn faster and easier 
than you'd believe possible. 

CIE's fascinating course, Elec- 
tronics Technology with Laboratory, 
teaches you Electronics by making 
it work before your eyes. And you do 
it yourself, with your own hands. 

Importance of FCC License 
and our Money -Back Warranty 
Many important jobs require an FCC 
License and you must pass a Gov- 
ernment licensing exam to get one. 

But, a recent survey of 787 CIE 
graduates reveals that better than 9 
out of 10 CIE grads passed the FCC 
License exam. 

That's why we can offer this fa- 
mous Money -Back Warranty: when 

you complete our Laboratory Course, 
which provides FCC License prep- 
aration, you'll be able to pass your 
FCC exam or be entitled to a full 
refund of all tuition paid. This war- 
ranty is valid during the completion 
time allowed for your course. 

You get your FCC License - or 
your money back! 

You'll have high paying 
job opportunities 
Electronics is still young and growing. 
In nearly every one of the new excit- 
ing fields of the Seventies you find 
electronics skills and knowledge are 
in demand. Computers and data pro- 
cessing. Air traffic control. Medical 
technology. Pollution control. Broad- 
casting and communications. With a 
CIE Diploma and an FCC License 
you can choose the career field you 
want ... work for a big corporation, a 
small company or even go into busi- 
ness for yourself. 

Here's how two outstanding CIE 
students carved out new careers: 
After his CIE training, Edward J. 
Dulaney, President of D & A Manu- 

Approved 
under 

G.I. Bill 

All CIE career 
courses are ap 
proved for educa- 
tional benefits 
under the G.I. Bill. 
If you are a Veteran 
or in service now, 

check box for G.I. 
Bill information. 

facturing, Inc., Scottsbluff, Nebraska, 
moved from TV repairman to lab 
technician to radio station chief 
engineer to manufacturer of elec- 
tronic equipment with annual sales 
of more than $500,000. Ed Dulaney 
says, "While studying with CIE, I 

learned the electronics theories that 
made my present business possible." 

Marvin Hutchens, Woodbridge, 
Virginia, says: "I was surprised at the 
relevancy of the CIE course to actual 
working conditions. I'm now ser- 
vicing two -way radio systems in the 
Greater Washington area. My earn- 
ings have increased $3,000. I bought 
a new home for my family and I feel 
more financially secure than ever 
before." 

Send now for 2 FREE BOOKS 
Mail the reply card or coupon for our 
school catalog plus a special book 
on how to get your FCC License. For 
your convenience, we will try to have 
a representative call. If coupon is 
missing, write: Cleveland Institute of 
Electronics, Inc., 1776 E. 17th St., 
Cleveland, Ohio 44114. Do it now! 

4 C I E Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Nome Study Council 

Please send me your two FREE books: 
1. Your illustrated school catalog, "Succeed in Electronics." 
2. Your book, "How to Get a Commercial FCC License." 

I am especially interested in Electronics Technology with Laboratory 
Electronics Technology 

Electronic Communications 
Broadcast Engineering 

Industrial Electronics 
First Class FCC License 
Electronics Engineering 

Name Age 
(PLEASE PRINT) 

Address 

City State lip 

D Veterans and Servicemen: Check here for G.I. Bill information. RE -50 

Circle 30 on reader service card 
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FIG. 16-THE PATTERN OF THE WALL 
CLOCK DISPLAY BOARD (left) as viewed 
here from the foil side, is shown one -half 
actual size. The actual size board measures 
181/4 x 61/4 inches! X -ray view of the same 
board showing the location of all the re- 
sistors and individual light- emitting diodes 
mounted on the top side of the board. 
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button to cycle the minutes. Release the 
pushbutton as soon as the desired min- 
utes appear on the second two digits. 
As soon as the "announced" time corre- 
sponds to the time indicated on the clock 
display. flip the HOLD -RUN Switch to RUN. 

The accuracy of the wall clock is de- 
termined by the quartz- crystal oscillator. 
Indoors, in a room where the tempera- 
ture is thermostatically controlled and 
held to a constant temperature within 
approximately ± 5 °, the clock should 
be accurate to about 1- second per week. 
or about 5- seconds per month. To get 
this accuracy, you must set the oscillator 
frequency exactly to 491.520 -KHz, at 
the mean temperature. This can be done 
with a frequency counter, or by trial 
and error, if you don't have a counter. 
If the clock runs fast and gains time, 
turn the adjustment screw clockwise a 

fraction of a turn, let the clock run for 
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24- hours, and observe the time. Repeat 
this until you get correct timekeeping. 
If the clock runs slow and loses time, 
turn the adjustment screw counter- clock- 
wise, and repeat the above procedure. 

Install a standard 9 -volt transistor 
radio battery in the wall clock to provide 
"power failure protection ". This way you 
will always be insured of the correct 
time. You can even unplug the clock 
from one outlet and plug it into another 
outlet, and not lose the correct time. 
You can even change the battery while 
the clock is running, and not upset the 
time. So theoretically, once you set the 
time, you can forget it! 

The three digital clocks described in 
this article should provide the builder 
with years of trouble -free service, and 
about all the maintenance that will be 
required is the periodic cleaning of the 
cabinet exteriors! R -E 

NESDA asks FTC for practice rule on 
in- warranty service compensation 

The national Electronic Service Deal- 
ers Association has submitted to the 
Federal Trade Commission a proposal 
calling for manufacturers to pay reason- 
able compensation for in- warranty repair 
work, NESDA Executive Vice President 
Dick Glass reports. The compensation 
would be based on prevailing rates for 
similar out -of- warranty repair work. 

The proposal -originated by W. H. 
Harrison of Coastal Electronics, Norfolk, 
VA- spells out details of the compen- 
sation to be granted and procedures 
that should be followed in handling 
warranty work. It includes basing corn - 
pensation on what the dealer charges 
for out -of- warranty repair work, reim- 
bursement for parts and materials and 
for the necessary physical and clerical 
labor in handling them. 

A proviso for holding defective parts 
a reasonable time for the manufactur- 
er's inspection and for supplying the 
manufacturer with information, copies 
of bills, etc., on the work done is in- 
cluded in the proposal, as well as a 
section enjoining the manufacturer 
against requiring unreasonable proof to 
establish reasonable compensation, 
against discriminating against any deal- 
er in applying warranty policy, and 
delaying payments on valid claims. 

Mr. Glass pointed out that though 
several States have legislation to pro- 
tect the servicer in the electronics and 
other consumer product fields, it would 
be almost impossible to obtain effective 
and reasonably similar laws in all 50 
States, and that the logical path would 
be to obtain a nation -wide FTC trade 
practice regulation to cover this na- 
tional problem. R -E 
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PART XXIV 
by ROBERT & ELIZABETH SCOTT 

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

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

G- E- General Electric Co., Tube Product 
Div., Owensboro, Ky. 42301 

ICC- International Components, 10 Daniel 
Street, Farmingdale, N.Y. 11735 

IR- International Rectifier, Semiconductor 
Div., 233 Kansas St., El Segundo, 
Calif. 90245 

MAL- Mallory Distributor Products Co., 
4760 Kentucky Ave., Indianapolis, 
Ind. 46241 

MOT -Motorola Semiconductors, Box 2963, 
Phoenix, Ariz. 85036 

RCA -RCA Electronic Components, Harri- 
son, N.J. 07029 

SPR- Sprague Products Co., 65 Marshall 
St., North Adams, Mass. 01247 

SYL- Sylvania Electric Corp., 100 1st Ave., 
Waltham, Mass. 02154 

WOR- Workman Electronic Products, Inc., 
Box 3828, Sarasota, Fla. 33578 

ZEN -Zenith Sales Co., 5600 W. Jarvis Ave., 
Chicago, Ill. 60648 

Radio -Electronics has done its utmost to 
insure that the listings in this directory are as 
accurate and reliable as possible; however, 
no responsibility is assumed by Radio -Elec- 
tronics for its use. We have used the latest 
manufacturers material available to us and 
have asked each manufacturer covered in the 
listing to check its accuracy. Where we have 
been supplied with corrections, we have up- 
dated the listing to include them. The first 
part of this Guide appeared in March 1973. 



ARCH DM G -E ICC IR MAL MOT RCA SPR SYL WOR ZEN 

2N5508' NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N5509' NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N5510' NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N5511' NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N5512' NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N5513' NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N5514' NA TF-1035 NA ICC-F1035 NA NA HFP-F1035 NA NA NA NA NA 

2N5525 NA TS-9100 GE-64 ICC-S9100 IRTR-69 PTC 153 HEP-S9100 NA NA ECG 172 WEP-WS9100 ZEN 128 

2N5527 NA TS-3002 NA ICC-S3002 NA NA HEP-S3002 NA NA 144 WEP-3002 NA 

2N5531 NA TS-3002 NA ICC-S3002 NA NA HEP-S3002 NA NA NA WEP-3002 NA 
2N5543 NA T-801 NA NA NA NA NA SK 3112 RT-175 ECG 133 NA NA 

2N5544 NA T-801 NA NA NA NA NA SK 3112 RT-175 ECG 133 NA NA 

2N5548 NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N5550 RS276-2008 TS-0005 NA ICC-S0005 NA NA HEP-S0005 NA NA ECG 194 WEP-712 NA 
2N5551 RS276-2008 TS-0005 NA ICC-S0005 NA NA HEP-S0005 NA NA ECG 194 WEP-712 NA 

2N5555 NA TF-0021 GE-FET-2 ICC-F0021 NA PTC 152 HEP-F0021 NA NA NA NA NA 

2N5556 NA T-801 NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 

2N5557 NA NA NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 

2N5558 NA NA NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 

2N5559 NA T-707 NA CC-707 NA PTC 118 HEP-707 NA NA ECG 162 WEP-707 ZEN 204 
2N5561 NA NA NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 
2N5562 NA NA NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 

2N5563 NA NA NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 
2N5569 NA SR-1751 NA ICC-R1751 NA NA HEP-R1751 SK 3508 NA ECG 5673 NA NA 
2N5570 NA SR-1752 NA CC-R1752 NA NA HEP-R1752 SK 3508 NA ECG 5675 NA NA 
2N5573 NA SR-1783 NA ICC-R1783 NA NA HEP-R1783 SK 3520 NA ECG 5673 NA NA 

2N5574 NA SR-1785 NA ICC-R1785 NA NA HEP-R1785 SK 3520 NA ECG 5675 NA NA 

2N5581 NA TS-3001 GE-20 ICC-S3001 NA NA HEP-S3001 NA RT-114 ECG 195 NA NA 

2N5582 NA TS-3001 GE-20 CC-53001 NA NA HEP-S3001 NA RT-114 ECG 195 NA NA 

2N5583 NA TS-3001 NA ICC-53001 NA NA HEP-S3001 NA NA ECG 195 NA NA 

2N5589 RS276-2009 NA GE-28 ICC-53005 NA NA HEP-S3005 NA RT-154 NA NA NA 

2N5590 NA NA GE-66 ICC-53007 NA PTC 128 HEP-53006 NA RT-154 Nf. NA NA 

2N5591 NA NA NA ICC-S3007 NA NA HEP-S3007 NA NA NA NA NA 

2N5592 NA NA NA NA NA PTC 152 NA SK 3116 RT-176 ECG 132 NA NA 

2N5593 NA NA NA NA NA PTC 152 NA SK 3116 RT-176 ECG 132 NA NA 
2N5594 NA NA NA NA NA PTC 152 NA SK 3116 RT-176 ECG 32 NA NA 
2N5597 RS276-2025 1-702 GE-69 ICC-702 NA PTC 113 HEP-702 NA RT-155 ECG 218 WEP-700 NA 

2N5598 NA T-241 GE 66 CC-241 NA PTC 112 HEP-241 SK 3131 NA ECG '75 WEP-241 NA 
2N5599 RS276-2025 T-702 NA CC-702 NA PTC 113 HEP-702 NA NA ECG 218 WEP-700 NA 

2N5600 NA T-241 NA ICC-241 NA PTC 112 HEP-241 SK 3131 NA ECG '75 WEP-241 NA 

2N5601 RS276-2025 T-702 NA ICC-702 NA PTC 113 HEP-702 NA NA ECG 702 WEP-700 NA 
2N5602 NA T-241 NA ICC-241 NA PTC 112 HEP-241 SK 3131 NA ECG '75 WEP-241 NA 

2N5604 NA T-241 NA ICC-241 NA PTC 148 HEP-241 SK 3131 NA ECG '75 WEP-241 NA 
2N5605 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA ECG 183 WEP-5005 NA 
2N5606 NA T-241 GE-66 ICC-241 NA NA HEP-241 NA NA ECG '75 WEP-241 NA 
2N5607 NA TS-5005 NA CC-55005 NA NA HEP-S5005 NA NA ECG t83 WEP-WS5005 NA 

2N5608 NA T-241 NA ICC-241 NA PTC 110 HEP-241 NA NA ECG 175 WEP-241 NA 

2N5610 NA T-241 NA ICC-241 NA PTC 110 HEP-241 NA NA ECG 175 WEP-241 NA 
2N5612 NA T-241 NA ICC-241 NA PTC 110 HEP-241 NA NA ECG 175 WEP-241 NA 
2N5613 NA T-248 NA ICC-248 NA NA HEP-248 NA NA ECG 219 WEP-WS7001 NA 
2N5614 NA T-247 GE-66 ICC-247 TR-30 NA HEP-247 NA RT-131 ECG 130 WEP-247 NA 
2N5616 NA T-704 NA CC-704 NA PTC 140 HEP-704 NA NA ECG 130 WEP-704 NA 

2N5618 NA T-704 NA ICC-704 NA PTC 140 HEP-704 NA NA ECG 130 WEP-704 NA 
2N5621 NA T-248 NA CC-248 NA NA HEP-248 NA RT-148 ECG 218 WEP-WS7001 NA 
2N5622 NA T-247 NA ICC-247 TR-26 NA HEP-247 NA RT-131 ECG 130 WEP-247 NA 
2N5623 NA TS-7001 NA NA NA NA NA NA RT-148 ECG 190 WEP-WS7001 NA 
2N5624 NA NA NA ICCp704 NA NA HEP-804 NA NA ECG 130 WEP-704 NA 

2N5625 NA NA NA NA NA NA NA NA RT-148 ECG 130 WEP-WS7001 NA 
2N5626 NA T-704 NA ICCp704 NA NA HEP-704 NA NA ECG 130 NA NA 
2N5629 NA NA GE-75 NA NA NA NA NA NA ECG 152 NA NA 
2N5632 NA T-707 GE-75 CC-707 NA PTC 118 HEP-707 NA NA ECG 162 WEP-707 ZEN 204 
2N5633 NA T-707 NA ICC-707 NA PTC 118 HEP-707 NA NA ECG 162 WEP-707 ZEN 204 

2N5634 NA 1-707 NA ICC-707 NA PTC 118 HEP-707 NA NA ECG 162 WEP-707 ZEN 204 
2N5636 RS276-2009 TS-3005 NA ICC-S3005 NA NA HEP-S3005 NA NA NA NA NA 
2N5637 NA NA GE-66 NA NA NA NA NA NA ECG 152 NA NA 
2N5639 NA T-802 NA ICC-802 NA PTC 151 HEP-802 NA NA ECG 132 WEP-802 ZEN 123 

2N5640 NA T-802 NA ICC-802 NA PTC 152 HEP-802 NA NA ECG 1:2 WEP-802 ZEN 123 

2N5641 RS276-2009 NA NA ICC-S3005 NA NA HEP-S3005 NA NA NA NA NA 
2N5642 NA NA GE-66 NA NA PTC 128 NA NA RT-154 ECG 182 NA NA 
2N5644 RS276-2009 NA GE-28 ICC-S3005 NA NA HEP-S3005 NA RT-154 NA NA NA 
2N5645 NA NA GE-28 ICC-S3006 NA PTC 128 HEP-S3006 NA RT-154 NA NA NA 
2N5646 NA NA GEp66 ICC-S3006 NA PTC 128 HEP-S3006 NA RT-154 NA NA NA 

2N5648 NA NA NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 
2N5649 NA NA NA NA NA PTC 152 NA SK 3112 RT-175 ECG 133 NA NA 
2N5650 RS276-2011 T-709 NA ICC-709 NA PTC 132 HEP-709 SK 3117 RT-113 ECG 161 WEP-709 ZEN 105 
2N5651 RS276-2011 T-709 NA ICC-709 NA PTC 132 HEP-709 SK 3117 RT-113 ECG 161 WEP-709 ZEN 105 
2N5652 RS276-2011 1-709 NA ICC-709 NA PTC 132 HEP-709 SK 3039 RT-113 ECG 161 WEP-709 ZEN 105 

2N5654 NA TF-0021 NA ICC-F0021 VA PTC 152 HEP-F0021 NA NA NA NA NA 
2N5655 NA T-244 GE-32 ICC-241 IRTR-60 PTC 124 HEP-241 SK 3103 RT-135 ECG 157 WEP-244 ZEN 201 
2N5656 NA 1-244 GE-32 ICC-244 IRTR-60 PTC 124 HEP-244 SK 3103 RT-135 ECG 157 WEP-244 ZEN 211 
2N5660 NA TS-3021 GE-32 ICC-S3021 NA PTC 104 HEP-S3021 NA RT-128 ECG 191 WEP-WS3021 ZEN 208 
2N5661 NA NA GE-32 ICC-S3021 NA PTC 104 HEP-S3021 NA RT-128 ECG 191 WEP-WS3021 NA 

NA NOT AVAILABLE (turn page) 
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2N5784 NA TS-3002 NA ICC-53002 NA NA HEP -53002 SK 3024 RT -154 NA WEP- WS3002 NA 
2N5785 NA TS-3010 GE-86 ICC-S3010 NA NA HEP -S2010 SK 3024 RT -154 NA WEP- WS3003 ZEN 207 
2N5786 RS276-2025 T-242 G E-28 ICC-242 NA PTC 142 HEP -242 SK 3024 RT -154 ECG 186 WEP -242 NA 
2N5787 NA NA NA NA NA NA NA NA NA ECG 5400 NA NA 
2N5788 NA NA NA NA NA NA NA NA NA ECG 5401 NA NA 

2N5789 NA NA NA NA NA NA NA NA NA ECG 5402 NA NA 
2N5790 NA SR-1005 NA ICC-R1005 NA NA HEP -R1005 NA NA ECG 5404 NA NA 
2N5804 NA T-707 NA ICC-707 NA PTC 118 HEP -707 NA NA ECG 162 WEP -707 ZEN 204 
2N5805 NA T-707 NA ICC-707 NA PTC 118 HEP -707 NA NA ECG 162 WEP -707 ZEN 204 
2N5806 NA SR-1473 NA ICC-R1473 NA NA HEP -R1473 SK 3509 NA ECG 5543 NA NA 

2N5807 NA SR-1475 NA ICC-R1475 NA NA HEP -R1475 SK 3509 NA ECG 5545 NA NA 
2N5808 NA NA NA NA NA NA NA SK 3509 NA ECG 5546 NA NA 
2N5809 NA NA NA NA NA NA NA SK 3509 NA ECG 5547 NA NA 
2N5810 RS276-2009 T-53 GE-20 ICC-53 NA PTC 136 HEP -53 NA RT -100 ECG 123A WEP -53 ZEN 102 
2N5811 RS276-2021 T-51 G E-67 ICC-51 NA PTC 127 HEP -51 NA RT -101 ECG 129 WEP -51 ZEN 101 

2N5662 NA TS-3021 GE-32 NA NA NA NA NA NA ECG 198 WEP- WS3021 ZEN 208 
2N5662 NA NA GE-32 NA NA NA NA NA NA ECG 198 WEP- WS3021 NA 
2N5668 NA T-802 GE-FET-1 ICC-802 NA PTC 152 HEP -802 SK 3116 RT -175 ECG 133 WEP -802 ZEN 123 
2N5669 NA T-802 NA ICC-802 NA PTC 152 HEP -802 SK 3116 RT -175 ECG 133 WEP -802 ZEN 123 
2N5670 NA T-802 NA ICC-802 NA PTC 151 HEP -802 SK 3116 RT -175 ECG 133 WEP -802 ZEN 123 

2N5679 NA TS-3031 NA ICC-53031 NA NA HEP -S3031 NA NA ECG 191 WEP- WS3031 NA 
2N5681 NA T-714 NA ICC-714 NA NA HEP -714 NA NA ECG 190 WEP- WS3031 NA 
2N5682 NA T-714 GE-32 ICC-714 NA NA HEP -714 NA NA ECG 190 WEP- WS3031 NA 
2N5687 NA TS-3001 GE-28 ICC-53003 NA PTC 158 HEP -S3003 NA RT -114 NA WEP- WS3003 NA 
2N5688 RS276-2009 NA GE-28 ICC-S3005 NA NA HEP -53005 NA RT -154 NA NA NA 

2N5689 NA NA GE-66 NA NA NA NA NA RT -154 ECG 152 WEP- WS3020 NA 
2N5690 NA NA GE-66 NA NA NA NA NA RT -154 ECG 152 WEP- WS3020 NA 
2N5697 RS276-2009 T-75 G E-28 ICCp75 NA PTC 158 HEP -75 NA RT -114 NA WEP -243 NA 
2N5698 NA NA GE-28 NA NA NA NA NA RT -154 ECG 186 NA NA 
2N5699 NA NA GE-28 ICC-53006 NA NA HEP -S3006 NA RT -154 NA NA NA 

2N5700 NA NA GE-66 ICC-53007 NA NA HEP -S3007 NA RT -154 NA NA NA 
2N5701 NA NA GE-66 ICC-S3007 NA NA HEP -53007 NA RT -154 NA NA NA 
2N5702 RS276-2009 T-75 NA ICC-75 NA NA HEP -75 NA RT -114 NA WEP -243 NA 
2N5703 NA NA GE-28 ICC-53006 NA NA HEP -53006 NA RT -154 NA NA NA 
2N5704 NA NA GE-66 ICC-53006 NA NA HEP -53006 NA RT -154 NA NA NA 

2N5705 NA NA GE-66 ICC-53007 NA NA HEP -S3007 NA RT -154 NA NA NA 
2N5710 RS276-2009 T-75 GE-28 CC-75 NA PTC 158 HEP -75 NA RT -154 NA WEP -243 NA 
2N5712 NA NA GE-66 NA NA NA NA NA RT -154 ECG 152 WEP- WS3020 NA 
2N5713 NA NA GE-66 NA NA NA NA NA RT -154 ECG 152 WEP- WS3020 NA 
2N5716 NA NA NA NA NA PTC 152 NA SK 3112 RT -175 ECG 133 WEP -801 NA 

2N5717 NA NA NA NA NA PTC 152 NA SK 3112 RT -175 ECG 133 WEP -801 NA 
2N5718 NA NA NA NA NA PTC 152 NA SK 3112 RT -175 ECG 133 WEP -801 NA 
2N5719 NA SR-1002 NA ICC-R1002 NA NA HEP -R1002 NA NA ECG 5401 NA NA 
2N5720 NA SR-1003 NA ICC-R1003 NA NA HEP -R1003 NA NA ECG 5402 NA NA 
2N5721 NA SR-1005 NA ICC-R1005 NA NA HEP -R1005 NA NA ECG 5404 NA NA 

2N5724 NA SR-1002 NA ICC-R1002 NA NA HEP -R1002 NA NA ECG 5401 NA NA 
2N5725 NA SR-1003 NA IC C-R1003 NA NA HEP -R1003 NA NA ECG 5402 NA NA 
2N5726 NA SR-1005 NA ICC-R 1005 NA NA HEP -R1005 NA NA RCG 5404 NA NA 
2N5729 NA TS-3002 NA ICC-53002 NA NA HEP -S3002 NA NA NA WEP- WS3002 NA 
2N5732 NA TS-7000 NA ICC-57000 NA NA HEP -57000 NA RT -149 ECG181 WEP- WS7000 NA 

2N5737 NA T-248 NA ICC-248 NA PTC 149 HEP -248 NA RT -165 ECG 219 WEP- WS7001 NA 
2N5738 NA TS-5005 NA ICC-55005 NA NA HEP -S5005 NA RT -148 ECG 180 WEP- WS7001 NA 
2N5739 NA TS-5002 NA ICC-55002 NA NA HEP -S5002 NA NA ECG 183 WEP- WS5005 NA 
2N5740 NA TS-5005 NA ICC-55005 NA NA HEP -S5005 NA NA ECG 180 WEP- WS5005 NA 
2N5741 NA NA NA NA NA PTC 149 NA NA RT -148 ECG 180 WEP- WS7001 NA 

2N5742 NA NA NA NA NA NA NA NA RT -148 ECG 180 WEP- WS7001 NA 
2N5744 NA NA NA NA NA NA NA NA NA NA NA 
2N5745 NA NA NA NA NA NA NA NA RT -148 ECG 180 WEP- WS7001 NA 
2N5754 NA NA NA NA NA PTC 123 NA Sk 3506 RT -114 ECG 5640 NA NA 
2N5755 NA NA NA NA NA PTC 123 NA SK 3506 NA ECG 5641 NA NA 

2N5756 NA NA NA NA NA PTC 123 NA SK 3506 NA ECG 5642 NA NA 
2N5757 NA NA NA NA NA NA NA SK 3519 NA ECG 5643 NA NA 
2N5758 NA T-707 NA ICC-707 IRTR-61 PTC 149 HEP -707 NA NA ECG 162 WEP -707 ZEN 204 
2N5759 NA T-707 NA ICC-707 I RTR-61 PTC 118 HEP -707 NA NA ECG 162 WEP -707 ZEN 204 
2N5760 NA T-707 NA CC-707 IRTR-61 PTC 118 HEP -707 NA NA ECG 162 WEP -707 ZEN 204 

2N5763 RS276-2021 T-708 NA ICC-708 NA NA HEP -708 NA NA ECG 159 NA NA 
2N5764 NA NA GE-28 ICC-53006 NA PTC 128 HEP -S3006 NA RT -154 NA NA NA 
2N5765 NA NA GE p66 ICC-53006 NA PTC 128 HEP -S3006 NA RT -154 NA NA NA 
2N5766 NA NA GE-28 NA NA PTC 128 NA NA RT -154 ECG 186 NA NA 
2N5767 NA NA G E-28 NA NA PTC 128 NA NA RT -154 ECG 186 NA NA 

2N5768 NA NA GE-66 NA NA PTC 128 NA NA RT -154 ECG 152 NA NA 
2N5769 NA NA NA NA NA PTC 136 NA NA NA NA NA NA 
2N5781 NA TS-3003 NA ICC-53003 NA NA HEP -S3003 SK 3025 NA NA WEP- WS3003 NA 
2N5782 NA TS-3003 GE-29 ICC-53003 NA NA HEP-S3003 SK 3025 RT -155 NA WEP- W53003 NA 
2N5783 RS276-2025 T-242 G E-29 ICC-242 NA PTC 142 HEP -242 SK 3025 RT -155 ECG 129 WEP -242 NA 

indicates a dual transistor for high- speed switching, duff amplifier etc. Likely to be a matched pair. Use two of the type specified. matching when necessary, on a 

curve tracer or lab -type transistor checker. 

NA - NOT AVAILABLE (continued next month) 



The horizontal 
oscillator 

Symptoms, causes, 
tests, and cures 

by JACK DARR 
SERVICE EDITOR 

This column is for your service 
problems -TV, radio, audio or general 
and industrial electronics. We answer 
all questions individually by mail, free 
of charge and the more interesting ones 
will be printed here. 

If you're really stuck, write us. We'll 
do our best to help you. Don't forget to 
enclose a stamped, self -addressed en- 
velope. If return postage is not includ- 
ed, we cannot process your question. 
Write: Service Editor, Radio- Electron- 
ics, 200 Park Ave. South, N.Y. 10003. 

RE's Service Clinic 
THE CLINIC MAIL LATELY HAS SHOWN 

quite a few complaints about horizon- 
tal oscillator trouble. So let's run over 
a few practical hints on ways of check- 
ing them. They're simple if you know 
how they work. Contrary to an old 
belief (which I held for too long), 
this is not a complicated circuit. If 
you know it and know what the nor- 
mal reactions are, you can locate the 
trouble with only a few simple tests. 
Very little test equipment is needed. 
In fact, for the basic tests, you don't 
even need a scope. Just look at the 
picture. 

The simplest, and perhaps the most 
common circuit is the cathode- coupled 
multivibrator with a stabilizing coil, 

SYNC. SEP. 
PLATE 

100pF 

150pF 

STABILIZER 
COIL 

TO HORIZ 
OUTPUT 

GRID 

82K 

100K 
001 HORIZ 

HOLD 

COMPARISON 
PULSE - 
FLYBACK 

68K 

+270v 

shown in Fig. 1. The circuit uses two 
tubes, usually combined in a twin - 
triode. Its cathodes are tied together 
and returned to ground through a 
common resistor. The resistor is part 
of the feedback loop. The plate of one 
triode is coupled to the grid of the 
other through a capacitor to complete 
the feedback loop. 

The R-C time constant of the coup- 
ling capacitor and grid resistor is the 
only thing that determines the opera- 
ting frequency of this oscillator. The 
stabilizing coil only stabilize's the os- 
cillator. You can shunt it out of the 
circuit and the oscillator will still run, 
on frequency. 

This leads us to a logical test meth- 
od. The circuit is actually a servo - 
loop that controls its own frequency. 
So to check it, we must break the 
I oop. 

Step 1; kill the afc by grounding 
the afc -grid of the tube. This lets the 
oscillator free -wheel. 

Step 2; shunt the stabilizer coil. 
Don't ground it; there is high dc 
voltage here. Just connect a short 
clip -lead across the coil terminals. 
This takes it out of the circuit. (Note: 
If the oscillator will not run with the 
coil shorted, check the value of the 
plate resistor between the stabilizer 
coil and tube plate. If it is about 8000 
ohms, lift one end and tack in a 15K 
resistor. You need more impedance 
in this plate circuit. Put the original 
back in when you are finished.) 

Now, what have we got left? Just 
a "bare" multivibrator oscillator. Will 
it run? You're darn right. If all of the 
parts are good, you can't keep it from 
running. By adjusting the hold control, 
you should be able to make it run 
on frequency. 

How can we determine this? Just 
look at the picture on the TV screen. 
If you see only one picture, the os- 
cillator is running at precisely the right 
frequency. The sides must be straight, 
and the picture should be almost sta- 
tionary. With no sync, the picture will 
float slowly from side to side. If you 
can make it stop even temporarily, 
fine. (To get a better idea of how this 
works, try it out on a set that is 
working.) 

This is the most important step in 
the whole process. You MUST get 
this reaction. Otherwise, the problem 
is in another circuit. The free- wheel- 
ing oscillator frequency must be very 
close to the correct value, or the afc 
won't be able to hold it at all. 

What if the oscillator won't run 
like this? Easy. You've got a bad 
part. Since there are only about 5 
parts, including the tube after shunt- 
ing and shorting things, it shouldn't 
take long to find the bad one. If the 
oscillator will run but won't reach 
the right frequency, one of these parts 
has changed value. 

The most common cause is a change 
of the key parts; coupling capacitor 
or grid resistor. The grid resistor is 
actually in two parts; a fixed resistor 
and a variable, used as the horizontal 
hold control. The resistors can drift 
from heat or old age, or the capacitor 
can develop leakage. Normally, a 
paper or ceramic capacitor won't 
change in value. All it can do is leak 
or open. There is also the chance that 
someone has replaced it with the 
wrong value. It has happened. 
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After you get the bare oscillator 
working normally, take the shunt off 
the stahilizer coil. If the picture promt- 
ly falls out of sync, tune the coil until 
you get it back again. Do not move 
the hold control. If adjusting the coil 
will not make the picture come back, 
check the resonating capacitor across 
it. It may be leaky or it may have 
been replaced with the wrong value. 
The coil itself seldom causes trouble, 
unless it has been damaged by a 
shorted tube. (If everything else seems 
all right but the coil refuses to tune, 
run the core all the way out and check 
it. It may have broken off and have 

only half the effect it should. This, 
too has happened. 

Now we're ready for the finishing 
touch. Take the short off the afc grid 
of the tube. The grid is called afc 
grid because that's what it is. Its main 
purpose is to help control the oscilla- 
tor frequency by determining the firing 
point of the multivibrator. Applying a 
small dc voltage will change the fre- 
quency. (Is this a "VCO "; voltage 
controlled oscillator? You bet. There's 
nothing new.) 

When you take the short off, the 
afc should lock the picture in tight. 
For the best test, turn the channel 

INTERNATIONAL 
FREQUENCY FM 2400CH 

M R for testis 
mobile tr+ansm' 
and receivers 

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 

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 
MHz. The range covers 25 to 1000 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 
corrected charts: ± .00025% from +25° to +125° (.000125% special 
450 MHz crystals available). 

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

FM- 2400CH (meter only) $595.00 
RF crystals (with temperature correction) 24.00 ea. 
RF crystals (less temperature correction) 18.00 ea. 
IF crystals catalog price 

Write for catalog! 
INTERNATIONAL 

CRYSTAL MFO. CO., INC. 
NO LEC OKLA C177 ONZA 73102 

Circle 61 on reader service card 

selector off -station then back. The 
picture should snap in, tightly locked. 
If it flutters and makes slanting lines 
for a second or two, touch up the hold 
control just a little, and recheck. 

If the picture falls out of sync when 
you put the afc back it is telling you 
that you've still got troubles. Where? 
Not in the oscillator itself, but in the 
afc. It's pulling the oscillator off -fre- 
quency instead of holding it in. Check 
out all parts in the afc circuit; espe- 
cially the dual -diode unit (and he sure 
to get the same type originally used! 
Check the schematic; once again some- 
one may have gotten confused.) This 
causes most of this kind of trouble. 

If you have a fairly stable picture, 
but it falls out of sync the instant you 
move the hold control in either direc- 
tion; your oscillator is OK, and the 
chances are your afc is OK. But you 
probably do not have horizontal sync 
getting to the afc diodes from the 
sync- separator. This is a typical symp- 
tom. You can lock the picture with 
the hold control and it will remain 
locked until something disturbs the 
sync; you will have practically no 
range on the hold control. Normal 
range for any type of hold control is 
at least a half turn or more. 

This can he caused by things like 
an open coupling capacitor between 

FREE ALARM 
SYSTEM 

CATALOG 

Detectors 

Sirens 

Full line of professional burglar 
and fire alarm systems and sup- 
plies. 96 pages, 450 items. Off -the- "7- 
shelf delivery. 

Controls 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 
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IMER 

IMMI FRE 
CATALOG of over 
1500 unusual tools 

A carefully selected and tested 
assortment of unique, hard -to -find 
tools, clever gadgets, precision 
instruments, bargain kits. One -stop 
shopping for the technician, craftsman, 
hobbyist, lab specialist, production 
supervisor. Many tools and measuring 
instruments available nowhere else. 
One of the most unusual and complete 
tool catalogs anywhere. Get your copy 
of the NC FLASHER today. /\ National Camera 

V2000 West Union Ave., Dept. WIC 
Ençlewood, Colorado 80110 tt (303) 789 -1893 
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COMPONENT 
LEAD 
BENDER 

Eliminates trial and error lead bending. 

Fast, exact, thumbwheel adjusted spacing 
between bends. 

"Breezes" through special units and 
shcrt production runs. 

Increases production 50 %. Pays for it- 
self within a week. 

Ask for MODEL N 300 for 1/4 watt and 

larger components; MODEL N-400 for 
micrc -corn pcnents. 

HARWIL COMPANY 
903 Colorado Avenue. Santa Monica 

Califcrnia 90401 phone: 213 / 394-4710 

i'itch, (4 on reader or, ice curd 

the sync- separator plate and the afc; 
an open conductor on a PC board in 
the same circuit, and so on. Now we 
can use the scope. Take the afc diode 
unit out and scope the plate of the 
sync separator. If the sync is there, 
follow it to the coupling capacitor and 
on to the center of the afc diode unit. 

I was wiped out not too long ago 
by a similar reaction. Everything 
checked out, but I had hardly any 
range on the hold control. Finally, I 

stopped and thought and remembered 
that I saw no effect at all when I 

grounded the afc grid of the horizontal 
oscillator tube. (Went right by that 
without seeing it.) A more careful 
check turned up the trouble. The afc 
grid pin of the oscillator tube was not 
making contact, in the socket. A new 
socket fixed it. So, if you see an ab- 
normal reaction like this, don't run 
over it and keep going as I did. Stop 
and find out why, and fix it then and 
there. 

For the simple tests, the scope 
isn't needed. For more of the "beasts ", 
it's essential. For example, if the pic- 
ture weaves, bends or jitters, though 
the oscillator tests are good, scope the 
afc -diode waveforms. Look for a clean 
sawtooth. If you can see any writhing 
or signal on the slanting part of the 
waveform, look out. This is video in 
the sync, and it will cause troubles. 

Go back to the sync- separator plate 
and scope the horizontal sync at this 
point. If you still see the video, check 
the sync- separator. It isn't clipping the 
horizontal sync cleanly off. Most likely 
cause is something in the bias on this 
stage; a drifting resistor in the plate, 
etc. 

Also check for waveforms in places 
where they shouldn't be. One of these 
is the cold end of the afc diode unit. 
In one set, I found a good sized 6 to 
8 -volt sawtooth, although there was a 
.001-AF bypass capacitor there. This 
should have taken all of the sawtooth 
out, but didn't. It turned out to be 
open. The horizontal sync was very 
jittery and unstable. 

While you're there, check the dc 
voltage supply lines to the horizontal 
oscillator. A bad electrolytic capacitor 
in the power supply can allow a feed- 
back loop to set up that will upset 
things for three feet in all directions. 
The normal waveform for any dc 
supply line is nothing; just a straight 
line. 

In a classic example of this, the 
horizontal oscillator would run per- 
fectly all by itself. I could drive the 
horizonal output stage with a signal 
generator and it worked. They 
wouldn't work together, though. An 
open filter capacitor was allowing so 
much feedback through the dc supply 
that it killed the oscillator. R -E 
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The Hickok Model 512 Dual 
Trace Oscilloscope eliminates 
the set -up and precision 
problems you've had to accept 
using other triggered scopes. 

It's easy to set up 
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panel controls. 
Beam finder quickly locates 

off -scale traces. 
Foolproof triggering to 15 MHz. 

It gives you superior performance 
10 MHz response flat within 

3dB. Excellent pulse response. 
Unique automatic VITS sync 

separator. 

Hickok industrial lab quality 
and construction 
Glass epoxy PC boards used 
thiuughout. Regulated power 
supply. 
Plus, our exclusive two -year 
warranty. 
Ask to see the Hickok Model 
512 or single trace Model 511 at 
your Hickok distributor or 
contact us for more information. 

$67500 
complete with probes and accessories 

HICKOK 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541 -8060 TWX 810- 421 -8286 
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et Think of it as the best tester 
in your bag. Only $299 

Now you can get a high performance Model 8000A Digital 
V.O.M. from Fluke. America's foremost maker of quality digital 
mutimeters, especially designed for TV, radio, stereo and audio 
service. No other digital V.O.M. gives you the resistance range 
to check breakers and switches, the high resolution voltage to 
look at emitter base and other transistor voltages, excellent ac 
accuracy and full accuracy with a 30 second warm -up. 

Measures in 26 ranges 100 pV to 1200 V, 0.1 pA to 2A, and 100 
millist to 20 meg:' with a basic dc accuracy of 0.1%. Full year 
guarantee. Low cost options include rechargeable battery pack, 
printer output, deluxe test leads, HV, RF & 600 -amp ac current 
probes, carrying case, and rack mount. Unique self zero elimi- 
nates offset uncertainty. Electronics securely mounted in high - 
impact case. Service centers throughout U.S., Canada, Europe 
and Far East for 48 -hour turnaround repair. 

FLUKE P.O. Box 7428. 
Seattle. Washington 98133. 

Get all the details from your nearest Fluke sales office. Dial 
toll -free 800 -426 -0361 for address of office nearest you. 
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AM /FM DIGITAL ALARM CLOCK RADIO 
KIT, GR -1075. All- electronic unit reads out 
time in bright orange digits that dim auto- 
matically in darkened rooms. A 24 -hour 
alarm cycle feature means you can go to 
bed at 9:00 and set the alarm for 10:00 with- 
out being awakened in an hour. Alarm can 

be set to go off with a controlled volume 
electronic beep or with music from an FM 
or AM radio station. A 7- minute snooze 
cycle is repeatable up to an hour. 

Another feature is an internal standby 
battery supply (batteries not supplied) that 
takes over in the event of a power failure. 
Entire unit (including clock) contains four 
IC's, 41 transistors and 35 diodes. $129.95. 
-Heath Company, Benton Harbor, MI 49022. 
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VHF TV FIELD STRENGTH METER, FSM -V, 
measures video carrier and interfering ad- 

/ek/IkiK MASTER TEST RIG 
FOR TUBE AND SOLID STATE SERVICING 
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70 °/90° Adaptor 
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Transverter 
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MJ-195 $149.95 
less 19" picture tube 
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More information on new products is available from the 

manufacturers of items identified by a Reader Service num- 

ber. Use the Reader Service Card inside the back cover. 

jacent channel sound carrier. No zero or 
balancing adjustments -all compensation is 

automatic -no external adjustments required. 

Features include electronic tuning, electronic 
attenuators, stable local oscillator, inte- 
grated self -protecting FET rf stage, IC amp- 
lifiers, linear product detector, protective 
meter- driver amplifiers, transistor -regulated 
power supply, linear voltmeter (logarithmic 
dB scale), built -in battery test circuit, tuner 

and amplifier micro-circuit modules shielded 
for negligible stray pick -up, inputs for both 
75 ohms and 300 ohms (no external trans- 
formers, baluns or pads). 

Measure 6.5 x 6.5 x 3.25 in.; 2.5 lbs with 
batteries and transformer. Wall plug -in trans- 
former for 120 Vac included. $119.95. - 
Castle TV Tuner Service, Inc., 5715 North 
Western Avenue, Chicago, IL 60645. 
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AUTOMATIC TRANSISTOR & FET ANA- 
LYZER, TF30 Super Cricket is two -step tester 
that first determines a transistor good or 
bad using patent pending test. Cricket test 
is 99.9% reliable for any transistor or FET 
check in or out of circuit without use of any 
set -up information. You simply connect test 
leads in any order and push buttons. Six 
pushbuttons coupled with npn -pnp switch 
test transistor in all possible basing con- 
figurations. Cricket chirps and meter deflects 
when correct button is pushed. Test takes 

. to cover p3stage and 
handling, you can get Allied 
Electronics' famous 362-page 
1975 Engineering Manual & 
Purchasing Guide, valued at 
$5. Use it to order hard -to- 
get electronics parts and sup- 
plies - one or a thousand. 
Cash in on one cf the best 
investments you'll ever 
make! Fill in coupon below 
and mail with $1.00 today 
to Allied Electronics, Dept. 
RE, 401 East 8th Street, 

Fort Worth, Texas 76102. 

NAME 

ADDRESS 

CITY 

STATE ZIP 

ALL /ED ELECTRON /CS 
8 A DIVISION OF TANDY CORPORATION 

1 

NEXT 

MONTH 

IN 

R -E 

Audio 

Signals 

You 

Never 

Bargained 

For! 

April 

issue 

on sale 

March 20 

FAST RELIEF 
FROM 

SOLID STATE 

HEADACHES 

Now with 
E -Z Hook leafs 

There's nothing else like the 
Hickok Model 215 Pocket Semi- 
conductor Tester. 

It's simple to use - no set 
up - no data books. 

It automatically determines 
lead configuration. 

LED displays indicate if semi- 
conductor is GOOD or BAD and 
identifies base lead (gate for 
FET's) and whether NPN or PNP. 

Operates on 9V batteries. 
Weighs only 12- ounces and 

fits in your pocket. 
We back the Model 215 with the 
best warranty in the business - 
two full years. 
The Model 215 or our bench 
Model 220 are values you have 
to see to believe. Ask your 
Hickok distributor for a 
demonstration or contact us for 
more information. 

513800 

HICKCK 
the value innovator 
INSTRUMENTAT ON S. CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541 -8060 TWX: 810- 421 -8286 
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Now...the most 
enjoyable 
do- it- yourself 
project 
of your life - 
A Schober 
Electronic Organ! 
You'll never reap greater reward, more 
fun and proud accomplishment, more 
benefit for the whole family, than by 
assembling your own Schober Electronic 
Organ. 
You need no knowledge of electronics, 
woodwork or music. Schober's com- 
plete kits and crystal -clear instructions 
show you - whoever you are, whatever 
your skill (or lack of it) - how to turn 
the hundreds of quality parts into one 
of the world's most beautiful, most musi- 
cal organs, worth up to twice the cost 
of the kit. 

Five superb models with kit prices 
from $575 to around $2,300. each an 
authentic musical Instrument actually 
superior to most you see in stores, easy 
for any musically minded adult to learn 
to play, yet completely satisfying for the 
accomplished professional. And there 
are accessories you can add any time 
after your organ is finished -lifelike big 
auditorium reverberation, automatic 
rhythm, presets, chimes, and more. 

Join the thousands of Schober Organ 
builder- owners who live in every state 
of the Union. Often starting without 
technical or music skills, they have the 
time of their lives - first assembling, 
then learning to play the modern King 
of Instruments through our superlative 
instructions and playing courses. 

Get the full story FREE by mailing the 
coupon TODAY for the big Schober color 
catalog, with all the fascinating details! 

The Organ Corp., Dept. RE -136 
43 West 61st Street, New York, N. Y. 10023 

ri Please send me Schober Organ Catalog. 
Enclosed please find $1.00 for 12 -inch L.P. 
record of Schober Organ music. 

NAME_ 

ADDRESS 

CITY STATE ZIP 
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WHAT SINGLE ELECTRONIC MACHINE CAN BE USED 
TO PERFORM /CONTROL 

ALL THE FOLLOWING TYPES OF SERVICES? 

Send morse code 

Control repeater stations 

Operate as a calculator 

Receive /send /buffer data 
between a wide variety 

of communication devices 

Monitor instruments 

Control machines 

Sort /compile data 

Test other devices 

Play games 

The SCELBI -8H MINI -COMPUTER can! 
If you want to be really "state of the art" you should find out about the extraordinary flexible 

SCELBI -8H MINI- COMPUTER. This is a true digital mini- computer at a LOW price you may find hard to believe! It is all solid state and conservatively designed to provide years of service. It is 
a fully programmable machine. 

We have a complete line of peripheral units availabe to use with the SCELBI -8H. Such as an Interface that turns an oscilloscope Into a complete alpha- numeric display system, low cost key- board and TTY interfaces, and an interface that turns a low cost audio tape cassette unit into a "Mag- Tape" storage system. 

In addition to the hardware we have a large selection of programs ready to "load and go." Programs such as Editors, Assemblers, Calculator packages, I/O routines for ASCII and Baudot machines and SCELBI interfaces, Data manipulating routines. Games, and more on the wayl 
Fully tested card sets for the SCELBI -8H start as low as $440.00l Complete computers (card set plus chassis kit) as low as $580.00. And for the real "do it yourself buffs" we now offer "unpopulated" p.c. card sets starting as low as $135.00! (*Domestic prices.) 

Literature available by request: 

SCELBI COMPUTER CONSULTING, INC. 
1322 Rear -Boston Post Road, Milford, CT. 06460 

Phone (203) 874 -1573 
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seconds. 
Super Cricket portion takes over when 

exact transistor parameters are required. No 
set -up information is required. Leads can be 
connected in any order or by rotating func- 
tion knob, unit distinguishes a transistor 
from an FET, then determines all critical 
transistor parameters of beta, l<o gm, 

le" plus lead identification and transistor 
polarity with the push of a button. Eliminates 
need to zero or unity calibrate tester before 
each gain measurement. All calibrating is 
done automatically when test button is 
pushed. 100% safe; switching circuit ap- 
plies current to transistor under test only 
when component is connected in proper 
basing configuration. $240.00. -Sencore, 
Inc., 3200 Sencore Drive, Sioux Falls, SD 
57107. 
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ELECTRONIC WORKSHOP, JK -18A. Young- 
sters can build 35 different experiments 
while they learn the basics of electronics. 
Connections are solderless spring terminals 
and power is supplied by four inexpensive 
safe "D" cells (not supplied). Simple sche- 

matic diagrams of each experiment teach 
circuit and component identification. 

Circuits that can be built include: code 
flasher, continuity tester, battery tester, di- 
ode tester, rain alarm, intercom, voice relay, 
loudspeaker code oscillator, flasher, elec- 
tronic organ, burglar alarm, siren, light 
meter, code transmitter, voice transmitter, 
etc. $34.95 (less batteries). -Heath Company, 
Benton Harbor, Ml 49022. 
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DUAL OUTPUT LAB SUPPLY, GM412, has 
tracking and independent modes. Other fea- 
tures include: fully regulated constant volt- 
age mode ( +20 Vdc 600 mA, -20 Vdc 600 
mA), dedicated positive and negative out- 
puts, negative output slave and independent 
modes, protective current limit with indi- 



ELECTRONICS. INC. 
INTRODUCES 

THE 

6NORIE 
MICRO- SYNTHESIZER 

KIT 

*3740 GNOME KIT M8 95 
plus shipping 

4 Iba 

THE GNOME FILLS A VARIETY OF NEEDS 

TO THE SEASONED PERFORMER It s the 
ware voice that completes a composition while 
leaving epensive equipment free for more de 
minding tasks 

FO THE BEGINNER II s a low cost .ntroduc 
I.cn to syr thesixers that wont be obsolete when 
mire expensive instruments are purchased 

TO THC SE IN BETWEEN the GNOME s 

perlabrlrty and ease 01 operation make it great 
to toy boxes sound effects 01 taxi for kin 

PLIA s FREE CATALOG features the GNOME 
and other electronic music kits Check our Reader 
Service Nember or Write PAIA Electronics Dept 
R 1020 W Wilshire Blvd Okla City OK 73116 
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12 REASONS YOUR CAR 

NEEDS TIGER CDI 
Instant starting in any weather - Eliminates 
tune -ups - Increases gas mileage - Increases 
horsepower 15% - Improves acceleration 
and performance - Spark plugs last up to 
70,000 miles - Reduces engine maintenance 
expense - Amplifies spark plug voltage 
to 45,000 volts Maintains spark plug 
voltage to 10,000 RPM - Reduces exhaust 
emissions - Dual ignition switch - An 
Unconditional LIFETIME GUARANTEE 
Installs in 10 minutes on any car with 
12 volt negetive ground - No rewiring - Most 
powerful, efficient and reliable Solid State 
Ignit on made. 

SATISFACTION GUARANTEED or money 
back 

TIGER 500 assembled $53.95 
TIGER SST assembled $42.95 

Post Paid in U.S.A. 

Send check or money order with order to: 

YffStar Corporation 
P.O. Box 1727 B 
Grand Junction, Colorado 81501 

DEALER INQUIRIES INVITED 
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cator, stable for all loads, output protected 
against external forcing, floating output 
( ±300 dc to ground maximum), 3 meter 
ranges standard and op -amp control loop. 

Operating characteristics include: .01% 

GFTUMIL 

r,lk..,. 
416 -- 

c1-mV line regulation, 2 -mV NL -FL load 
regulation, ripple and noise of 500 rV rms, 
tracking accuracy of .1%. 3.65 x 10.56 x 

6.44 in.; 6 lbs.; $157.00. -Grumil Instrumen- 
tation, 4626 Idlewilde Lane, SE, Albuquerque, 
NM 87108. 
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PHONO PARTS PROGRAM, DPP -18 & DPP - 
58. Each consists of a balanced assortment 
of automatic centerposts, manual centerposts 
and cartridge mounts for record changers. 
Each blister card has complete cross refer- 
ence information including changer brand 

name, model numbers and manufacturers 
part number. 

DPP -18 consists of an assortment of six 
types of automatic and manual centerposts 
and cartridge mounts for a total of 26 

pieces. DPP -58 has six types of automatic 
and manual centerposts plus nine types of 

cartridge mounts for a total of 58 pieces. 
Each program is supplied with a pegboard 
display. -EV Game Inc., 186 Buffalo Avenue, 
Freeport, NY 11520. 
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TEFLON LUBRICANT, Wonder- Glide. Non- 
toxic general -purpose lubricant for TV tun- 
ers, switches and other moving parts in- 
cluding telescoping antennas. Also lubricates 
motors, gears, pulleys, locks and appliances. 

Prevents rust; not affected by salt water and 
is good in temperatures ranging from -25° 
F to -i 400 °F. In tubes, jars and aerosol 
spray cans. -Wonderglide Lube Products 
Corp., 170 Old Country Road, Mineola, NY 

11501. 
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THE 
NEW 
DIGITAL 
,0I ';.MET 
World's lowest priced digital multimeter. 
Designed to De a more accurate replace- 
ment of delicate pointer -type meters. 

LM-3 

$99.95* 
Features include: 

Ruggedness -Ideal for field service use 

Auto Polarity -No more lead reversing or 
switching 
Full 31/2 dgits with 2% accuracy on all 

functions 
13 ranges: 4 AC, 4 DC and 5 ohms 
1 millivolt resolution with 500 volts and 
20 megohms full scale 
Compactness- 1.9 "H. x 2.7 "W x 3.9 "D. 
Ideal for serviceman's tool case 

Options offered for special requirements: 
Rechargeable Batteries with Charger 
$15; Leather Case $16; High Voltage 
Probe $30; Current Shunts $6 each. 

For immediate delivery fill in below. 

Special offer of $99.95 with your 
check and coupon. o Regular price - 
$110.00, C.O.D. or valid Purchase 
Order. One year guarantee. 

Name 

Company 

Address 

City State Zip 

Add 6% Sales Tax - California Residents 

12 456789101112 * 23456789101112 

PH (714) 755-1 39 ®TWX 910 -322 -1132 

NON -LINEAR SYSTEMS, INC. 
Box N, Del Mer, Calif. 92014 
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r DISCOUNT 
TEST 

EQUIPMENT 

i 

Anybody 
who's into 
electronics 
certainly should be getting 
the everyday convenience and 
family security of automatic garage 
door operation ... especially 
now, with Perma Power's 
great Electro Lift 
opener... 
made to fit 
in the trunk 
of your car, 
designed for 
easy handling 
and simple 
do- it- yourself 
installation. 
Available now at a 
surprisingly low price from 
your distributor. 

P.S. Show off your opener to 
your friends and neighbors. You'll 
probably be able to pay for yours 

Úwith what you make installing 
openers for them. z 

¢ 

w tt PErma PowEr. 
Ó Chamberlain Manufacturing Corporation 
a Perma Power Division 
Q 845 Larch Avenue, Elmhurst, Illinois 60126 ¢ Telephone (312) 279 -3600 
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$2500 FM TUNER 
(continued from page 36) 

L-1--R signal and the L -R signal. Se- 
querra describes the system as a quasi - 
vestigial sideband processing circuit. 
The separated 19 -kHz signal is fed to 
a frequency doubler which is used to 
phase -lock a free -running 38 -kHz con- 
stant amplitude oscillator. 

The multiplex peak detection system 
is driven from the 38 -kHz phase syn- 
chronized oscillator. It is designed to 
permit the least possible phase -error 
in the demodulation process and might 
properly be called a push -pull peak 
detector. 

The output of the multiplex de- 
coder section is fed into a filter sys- 
tem which inserts the normal 75 -as 
de- emphasis curve (or the alternate 
25 -as curve when the rear jack is 
shorted for that purpose). Added to 
this response curve is a roll -off char- 
acteristic at around 23 -kHz. An addi- 
tional notch filter is inserted after this 
point to remove any remaining com- 
ponents of the 38 -kHz oscillator. The 
entire system is capable of signal -to- 
noise ratios in excess of 70 dB with 
reference to 100% modulation. This 
would be considered top performance 
for monophonic signals, let alone 
stereo multiplex signals which gener- 
ally result in poorer ultimate S/N 
ratios. 

Other circuits 
The frequency counter displays the 

frequency of the station to which the set 
is tuned. A signal from the local oscilla- 
tor in the front -end is fed into the input 
of the counter. Since the local oscilla- 
tor's frequency is always 10.7 MHz 
higher than the station's frequency, the 
counter scales this frequency and 
reads the actual station frequency. The 
counter uses a 1 -MHz crystal as its 
time -base, and has an accuracy of 
±-100 Hz with reference to the sta- 
tion's frequency. Incidentally, the digi- 
tal readout is in increments of 
100 -kHz, rather than 200 -kHz (a 
channel width). This was done be- 
cause in some European and Asian 
countries, channels are assigned to 
even -numbered MHz decimals. Thus, 
there might be a station at 101.8 MHz, 
for example, a condition not possible 
in the U.S. where all station frequen- 
cies end in an odd MHz decimal or 
tenth of an MHz (101.9, 102.1 etc.) 

The Four -Channel Display Corn - 
puter is a device for separating the 
phase amplitude components of either 
a left or right stereo signal or an ex- 
ternally applied stereo or four -channel 
signal. This system displays in the four - 
channel quadrants, the phase amplitude 
characteristics of the input signals as 

(continued on page 80) 

WHAT'S AN "EBM " ? ?? 

* A new kind of electronics and electromec- 
hanical "encyclopedia" containing over a 
half -million words and more than a thousand 
charts, tables and circuit diagrams. 

* An applications handbooks from integrated 
circuits and electronic displays to hardware 
and gears. 

* A "practices" manual covering soldering, 
painting, plating, wiring, construction, as- 
sembly, etc. 

A reference handbook of data, formulas and 
tables including calculator operations. 

* A "high density" Tdoc publication, packed 
with the equivalent of more than one dozen 
"paperbacks ". 

* A looseleaf bench manual in a rupoed poly- 
ethylene binder,easily expanded and up- dated. 

* A foundation -stone of the growing Tdoc sys- 
tem of guaranteed electronics publications. 

1=1 
I'el. Orders 24 hours 

t 

..lahm Only 9v Mail 

$1995 TECHNICAL DOCUMENTATION 

pp BOX 340 
CENTREVILLE. VA 22020 

US -Can. ,el -810-2525 
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SPECIALISTS 

L QUOTATIONS ON REQUEST j 
COMPLETE LINE OF `I 

ICC/Mullard & Raytheon Tubes 

Lersillil RCA 

ELECTRONIC SUPPLIES 

Telematic Test Rigs 
TV Timer Subber 

HICKOK 

FREE CATALOG 

FOADHAM 
Radio Supply Co., Inc. 

558 Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585 -0330 

i 
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new lit 

All booklets, catalogs, charts, data sheets 
and other literature listed here with a 

Reader Service number are free. Use the 

Reader Service Card inside the back cover. 

BOOKS CATALOG. 36 -page catalog contains books on television 

servicing, radio receiver servicing, general electronic servicing, 
appliance repair, hobby and experiment, audio, hi -fi and stereo, 

basic electronics technology, communications, test equipment, 

automotive and engine technology, computer programming and 

technology, broadcast promotion and advertising, broadcast pro- 

gramming and announcing, broadcast production, films and video- 

tape, broadcast writing, CATV, MATV and much more. Prices are 

included. -Tab Books, Blue Ridge Summit, PA 17214. 

Circle 38 on reader service card 

COMM BROCHURE. 4 -page brochure describes model 41 -2000 
count, 41/2 digits, has BCD output for systems applications, five 

ac and five dc voltage ranges, six resistance ranges and five ac and 

five dc current ranges. TTL compatible BCD output of reading, 

function, range and polarity permits unit to be used in conjunction 

with printers and /or other digital output devices. Headings include 

features, digital interface, accessories and specifications. -Data 
Technology Corp., 2700 South Fairview Street, Santa Ana, CA 92704. 
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IGHT 
INSTRUMENTS IN ONE 

iietwN e 
Out -of- Circuit 
Transistor Analyzer 
Dynamic In- Circuit 
Transistor & Radio Tester 
Signal Generator 
Signal Tracer Voltmeter 
Milliammeter 
Battery Tester 
Diode Checker 

Transistor Analyzer Model 212 
Factory Wired & Tested -$26.95 
Easy -to- Assemble Kit -517.95 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 
facilities you need to check the transistors themselves - and the radios or other cir- 
cuits In which they are used - have been ingeniously engineered into the compact, 

6-inch high case of the Model 212. It's the transistor radio troubleshooter with all the 

features found only in more expensive units. Find defective transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook -up. 
Features: (MC, 625 Broadway, New York 12, N.Y. 

Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillator check), in or out of 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits. 
Checks condition of diodes. Measures I 

battery or other transistor- circuit power - 
supply voltages on 12 -volt scale. No ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in- circuit testing and a 

pair of test leads for measuring voltage 
and current. Comes complete with 
Instruction manual and transistor listing. 

Send me FREE catalog of the complete 
vaiue.packed EMC line, and name of 
local distributor- 

NAME 

ADDRESS 

CITY 70NL . STATE_ 

RE-3 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, N Y 1001? 

If You Work In Electronics: 

GRANTHAM OFFERS YOU 

College -level Training 
and a college degree. 

Electronic Circuit Design, 
Engineering Analysis (includ- 
ing mathematics thru calculus), 
Classical and Solid -State 
Physics, Engineering Design, 
etc., etc., are all part of 
the Grantham home -study de- 
gree program in Electronics 
Engineering. 

PUT PROFESSIONAL 
RECOGNITION IN 
YOUR CAREER. 

By adding college - 
level home training 
and a college degree 
to your experience, 
you can move up to 
greater opportuni- 
ties in electronics. 

Grantham offers the 
A. S. E.T. degree by corre- 
spondence. After earn- 
ing this degree, you may 
continue with additional 
correspondence plus a 3 -day 
residential seminar and certain transfer credits, to 
earn the B. S. E.T. degree. Then, the B. S. E. E. is 

available through further study. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 9005 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r 

L 

Grantham School of Engineering RE 3 -75 

2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City State Zip 
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ffitiqPavw 1J 
AUTOMATIC 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
. without cutting into insulation! 

SAFE! Grooved Guide positions wire for 
proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

No. T -18 --Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 

THERMOSTAT, 
INTERCOM, 
BURGLAR 

ALARM 
and other low 
voltage wiring. 

Uses T -18 
staples with 3/16" round crown 

in 3/8" leg length only. 

No. T -25 -Fits wires up to 
1/4" in diameter. 

Same basic construction 
and fastens same 
wires as No. T -18. 

Also used for 
RADIANT 

HEAT WIRE 

Uses T -25 staples 
with 1/4" round crown in 9/32 ", 
3/8 ", 7/16" and 9/16" leg lengths., ,/ 

T -18 and T -25 staples also available in Monel and 
with beige, brown and ivory finish at extra cost. 

o ` 
No. T -75 -Fits wires and cables` 

up to 1/2" in diameter. 
RADIANT HEAT 

CABLE, r . 

OF CABLE, 
WIRE CONDUIT 

COPPER TUBING 
or any non -metallic 

sheathed cable. 
Also used as 

DRIVE RINGS 
in stringing wires. 

Uses T -75 staples with 1/2" 
flat crown in 9/16 ", 5/8" and 

7/8" leg lengthy 
n n 

Arrow Automatic Staple Guns save 70% in time 
and effort on every type of wire or cable fasten- 
ing job. Arrow staples are specially designed with 
divergent -pointed legs for easier driving and 
rosin -coated for greater holding power! All -steel 
construction and high -carbon hardened steel 
working parts are your assurance of maximum 
long -life service and trouble -free performance. 

Ask your Electrical Supply Dealer 
or write for further details. 

seacle Brook. New Jersey 07883 
"Pioneers and Pacesetters 

For Almost A Half Century " 
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$2500 FM TUNER 
(continued from page 78) 

compared to any of the other three 
input signals. All vectors have the cen- 
ter of the oscilloscope face as an origin. 
With no audio signals applied, the 
bright dot which ordinarily appear at 
the center of the scope face is auto- 
matically dimmed so that it is barely 
visible, preventing a "burn" from de- 
veloping at the center of the scope face. 

The power supply system provides 
the necessary regulated voltages to all 
the other systems. It is short- circuit 
proof and can be adjusted by the user 
for either 120 -volt or 220 -volt opera- 
tion. 

The visual display system of the 
Model 1 tuner is driven by the 12 -Vac 
power system. It is used to illuminate 
the main screen, to illuminate the three 
individual graticule systems in front of 
the scope face and to light the words 
"stereo pilot" and "Megahertz" on the 
front panel. This section is individu- 
ally fused. 

Readers who have followed this ad- 
mittedly cursory description of the 
Sequerra Model 1 FM tuner may be 
inclined to wonder whether the refine- 
ments and sophistication built into this 
product actually produce an audible 
improvement in FM listening. There 
is, of course, no clear -cut answer to 
this question. Obviously, if the only 
stations that broadcast FM in your 
area are sloppy in their studio prac- 
tices and in their transmission, results 
are going to be limited by the sta- 
tion's own quality of signal transmit- 
ted. We suspect that a good many FM 
stations may want to purchase one of 
these units, if for no other reason than 
that it can serve as a monitoring tuner 
which is better than what they may 
now he using for that purpose. Much 
can be learned, for example, just by 
examining the "pip" displayed on the 
panoramic display unit. Maximum 
bandwidth excursion is easily inter- 
preted, as are overmodulation of SCA 
carriers on the main channel and a 
great many other operating para- 
meters. 

As for the rest of us FM fans, we 
suspect that there will he enough of us 
who want what must be the best per- 
forming FM tuner ever built to keep 
Sequerra's company turning out as 
many of these tuners as production 
capacity will permit. The fact is, 
Sequerra confided at the end of our 
brief visit to his plant that he has been 
in a "back ordered" position from the 
time unit number one came off the 
production lines. This suggests that 
even if you have your $2500.00 in 
hand, you may still have to wait a bit 
to get your hands on your very own 
Sequerra Model 1 FM Tuner. R -E 

SERVICEMASTER 

iÌ 

The 
Money 
Making 
line with 
over 2000 
types. 

The most com- 
plete range of 
domestic and 
foreign consum- 
er and industrial 
receiving tubes 
in the world. 
Classic and 
antique, too. 

Complete range 
of replacement 
Semiconductors. 

Discounted to 
give you higher 
profit margins 

Quality your 
customers can 
depend on. 

For the name of 
your local distri- 
butor call 
(516) 293 -1500 
Or write, 

International 
Components 
Corporation 
105 Maxess Road, 
Melville, 
New York 11746 
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ISCET inspects 13 TV brands 
gives serviceability ratings 

The International Society of Certified 
Electronic Technicians, NESDA's tech- 
nician subdivision, has for the first time 
inspected simultaneously most of the 
current model TV receivers for service- 
ability. 

Ratings for the 13 brands inspected 
are: 

Brand Model Percentage 
1. Panasonic CT253 
2. Sylvania CE4181W 
3. Motorola WL9219 
4. J. C. Penny 2878MF3831 
5. Zenith F4028W 
6. Magnavox 
7. Gen. Elec. 
8. Admiral 
9. Sears 

10. RCA XL100 
11. Sony 
12. Hitachi 
13. Toshiba 

75.34 
75.11 
73.1 
72.43 
72.29 
70.97 

MC9220MP 67.38 
525931 66.44 
52841960304 64.43 
FT518WEN 60.3 
KV1920 53.14 

52.9 
C924BM 34.37 

The percentages are based on 100% 
for a set that would be perfect from the 
servicing point of view. 

The inspection was made in Indiana- 
polis. All brands inspected were 19 -inch 
or larger models. Inspecting technicians 
were all independent CET's who were 
not employed at any establishment af- 
filiated with a particular brand. 

Some points on which the competing 
receivers lost percentage marks were: 
failure of back cover interlock to match 
up readily; back covers that drop down 
when back is unfastened; model and 

R GS ELECTFIONIICSL 
008A MICROCOMPUTER KIT 
8008 CPU, 1024 x 8 memory; memory is 
expandable. Kit includes manual with sche- 
matic, programming instructions and sug- 
gestions; all ICs and parts supplied except 
cabinet, fuses and hardware. 
Includes p.c. boards '$375.00 

MANUAL ONLY, $25.00 
(No Discount on Manual) 

008A -C AUDIO CASSETTE ADAPTER KIT 
Kit includes all ICs, p.c. board, power supply, 
schematic and instructions. Will interface most 
audio cassette recorders to the 008A Micro- 
computer. NOT intended to interface with 
any other computer. '$50.00 
008A -K ASCII KEYBOARD INPUT KIT 
Kit includes keys, p.c. board, ICs, power 
supply, schematic and instructions. This kit 
is intended to interface ONLY with the RGS 
Electronics 008A Microcomputer '$50.00 
TRANSISTORS 
NPN General purpose TO -92 5.08;55.95/100 
PNP General purpose TO 92 $.08;$5.95/100 
Other transistors and JFETS available at our 
usual low prices; all are tested, good units. 
Specs available in our flyer. 

RGS ELECTRONICS, 3650 Charles St. Ste K, 
Santa Clara, CA 95050 (408) 247 -0158 

We se/I many ICs and components not listed in 
this ad, included most of the 7400 series; send 
a stamp for our free flyer. 

TERMS OF SALE: All orders prepaid; we pay 
postage on all U.S. orders. Handling charge of 
$1.00 on U.S. orders under $10.00, foreign 
orders under$25.00. California residents please 
include sa /es tax. Please include name, address, 
and zip code on all orders and flyer requests. 
'DISCOUNTS: 10% OFF ORDERS OVES 
$25.00 - 20% OFF ORDERS OVER $250. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Circle 80 on reader service card 

serial numbers not permanently attach- 
ed, or illegible; inaccessible hi- voltage 
compartments; sharp edges on metal 
parts; field adjustments not identified 
for replacement or whose component 
leads are not identified; tuners not re- 
movable without removing the chassis; 
excessive chassis or subassembly 
mounting devices; chassis and subas- 
semblies that cannot readily be operated 
on or transported without props; un- 
identified test points, and wiring patterns 
on only one side of printed boards. 

National health insurance 
will require privacy guards 

A high level of security will be re- 
quired to guard computer data banks 

established to administer any national 
health plan, Robert P. Henderson, vice 
president of Honeywell's North American 
computer operations, told a national 
conference of doctors, lawyers and 
health -care administrators gathered in 

Boston to consider the use of computers 
in the medical field. 

"National health insurance cannot 
operate without the medical computer," 
he said. He went on to explain that a 

number of security techniques are avail- 
able to protect the traditional confiden- 
tiality of the doctor -patient relationship. 
He advised that such safeguards be 
built into the computer systems at the 
design stage, when they are more effec- 
tive and economical. R -E 

WHEN YOU'VE GOT 
SOLID STATE SENSITIVITY 

INA 5" GENERAL SERVICE 
SCOPE WI1H TV-V 

&TV -H... YOU'VE GOT 

LEADER 

What's more. the 150 -511 delivers calibrated 
vertical input along with rock-like stability, 
recurrent sweep and automatic synchronization. 

This outstaiding wide-band oscilloscope vec- 

torscopa is he newest in a series of solid state 

instruments, Leader developed to give you more 

for you money. Sweep frequency is in 4 ranges 

from 1CHz to 100Hz and we've added a versatile 

phasing; control, continuous from 0 to 140 °. 
Overall sens tivity is 20mVp -p cm to IOVp p /em 

and vertical input is calibrated. The solid -state 

stability and distortion -tree displays are the 

result of Leader's exclusive FET input stages plus 

DC coupling and push -pull amplifiers. Bandwidth 

is DC to lOM'iz. And, there are special inputs to 

obtain vectored pattern displays for color TV cir- 

cuit testing. Complete with probe, aiapter and 

test leads, the LBO-511 weighs just 15 lbs. and 

is unusually compact. 

"Put us to the test" 

$299.95 

LEADER151 Dupont Street, Plainview, L.I., N.P. 11803 (516) 822-9300 
INSTRUMENTS CORP. 

Circle 81 on reader service card 
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The better the training 
the better you'll Send f 0t 

FREE- ed illueer 
car. 
guide i 
toS°.1`ißr 

to o6cs Oec 

COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

SOLID -STATE 
OSCILLOSCOP 

ELECTRO -LAB 

NTS /HEATH 
G R 2000 
Digital 
Solid -State 
Color TV 
315 sq. in. 
Picture 

(Simulated TV Reception) 

As an NTS student you'll acquire the know -how that 
comes with first -hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS /Heath 
Digital GR -2000 Solid State color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equipped for the electronics 
industry. 

[01" 

.. 
E 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 
Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 
Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 
full color. Most liberal refund policy and cancella- 



and the eq 
be equipped. 

uipment 

HIGH FIDELITY 
SPEAKERS 

! 
11 

SOLID -STATE STEREO 
\ AM /FN /MULTIPLEX 

RECEIVER 

COLOR BAR /DOT 

1t fw it_ 4 NosbiÌn -.. 
TUBE & TRANSISTOR TESTER 

FET -VOM 

AM /FM /SW PORTABLE 
SOLIC -STATE RECEIVER 

o 
o 
O 

ó a :ó 
a .Q 

j: 0=I 
5" OSCILLOSCOPE DIGITAL\ SOLID -STATE 2-METER R FM 

MULTIMETER TRANSCEIVER & POWER SUPPLY 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NO SALESMAN WILL CALL 

APPROVED FOR VETERAN TRAINING 
Get facts on new 2 -year extension 

NATIONAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 

SOLID -STATE 
POCKET RADIO 

SIGNAL 
GENERATOR 

l l l l l l l l l l l l --- l l l l l l titititl l l l l l l I l l l l 
NATIONAL TECHNICAL SCHOOLS Cept. 206 -035 
4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

Color TV Servicing 
B 8 W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

Electronics Technology 
Computer Electronics 
Basic Electronics 
Audio Electronics Servicing 

NAME 

ADDRESS 

AGE 

APT r 

CITY STATE`_ 

Please fill in Zip Code for fast service 
Check if interested in G.I. Bill information. 
Check if interested ONLY in classroom training in Los Angeles. 1.- ME MI 1N - - -- 
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ENJOY OLD RADIO -TV 
You asked for it 

A FLICK OF THE SWITCH 
your new 1930-1950 book 

A FLICK OF THE SWITCH is your time trip thorugh the golden days of 
radio broadcasting and into the dawn of television. Revisit "cathedral" radios 
old Ham days and many more. Discover the rewards of collecting. Over 1,000 
pictures make this book the 1930 -1950 collector's reference. Order your copy 
of this 260 -page book now, and get yours first. Release date is February 1. 

Price is $9.95 hard -cover, $6.95 handbook. 

Other valuable books are Vintage Radio (1887 -1929) $7.95 hard -cover, 

S5.95 handbook; Radio Collector's Guide (1921-1932) $4.95; 1927 Radio 

Encyclopedia S12.95 hard -cover, $9.95 soft -cover; 1926 -1938 Radio Dia- 

grams S7.00. Also, we'll furnish any pre -1951 diagram for $3.50. 

Send today to Vintage Radio, Dep't R, Box 2045, Palos Verdes 
Peninsula, CA., 90274. Postage paid. Cal. residents add 6% tax. 

S 
S 

TOTAL 
Name 
Address 
City St Zip 

FREE Radio Age Guide with each order FREE 

VINTAGE RADIO SERIES 
Kleps 40 

Kleps 10 20 

SOLDERING 
FRAGILE COMPONENTS 

When soldering small fragile components or devices that 
are not readily grasped with a clip, vise or other clamping 
device, try using a spool of solder as a third hand. The 
illustration shows how it works. 

SPOOL OF 
SOLDER 

START WITH A FEW TURNS OF SOLDER 
THEN PLACE IN SOLDER SPOOL 

For example, when soldering leads or contact strips to a 
lamp, just wrap a few turns of solder around the glass and 
then place it in the middle of the spool. -Alex Billos 

RCA CTC 19D -POOR COLOR CONVERGENCE 
The red convergence lines were out of place and could 

not be brought into place by normal service adjustments. 
The trouble was traced to an open selenium rectifier on 

the convergence board. The part number of the replace- 
ment is 118244. -David Mark R -E 

TIYT'PJ 71'91 
PRINTED CIRCUIT KIT 
Makes circuits THREE WA YS 

Clever Kleps 

1 FULL SCALE ARTWORK MASTER 

PHOTO RESIST ETCHED 
DEVELOPED 

2 ILLUSTRATION POSITIVE NEGATIVE 
COPPER CLAD .OAROT 
CIRCUIT BOARD 

3 DIRECT ETCH CART TRANSFERS APPLIED TO COPPER CLAD BOARD 

Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
Kelps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 
All in red or black - specify. (Add 50C postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 
di.strihutor, or write to: 
RYE INDUSTRIES INC. 
127 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada : Rye Industries (Canada I Ltd. 
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CAMERA 
DARKROOM 
FILM CUTTING 
TRACING 

USES DATAK'S POS -NEG PROCESS 
The revolutionary photographic way 
that makes PERFECT printed circuits 
from original art or a printed page. 

KIT CONTAINS 5 b s Imd Name sheens 5. . . odd 41m 

filet board .. 
]r.eels B'Im i lb w 
GC W .oCS DII. ICSedee [Val connectors nnes crcies dluys e c 

ER -4 COMPLETE PHOTO ETCH SET $24.95 
ER -2 PC patterns and tapes - refill 3.39 
ER -3 1/4 pound dry etchant- refill 1.25 
ER -5 6 sheets photocopy film - refill 3 39 
ER -6 Film process chemicals - refill 1 79 
ER -7 Photo resist spray. 2.5 oz. - refill 2.95 
ER -8 Resist developer. 16 oz. can - refill 2 95 

AT YOUR DISTRIBUTOR OR DIRECT 

the OATAK core. 
65 71st St. Guttenberg. N. J. 07093 

Circle 84 on reader service card 



BEST BUY EVER 
FREE $1 BUY WITH EVERY 10 YOU ORDER FREE GIFT WITH EVERY ORDER 

Only applies to "$1 ' Buys CANADIANS: Ordering is easy -we do the paperwork -try a small order 

RCA 110° FLYBACK TRANSFORMER 
We scooped the Mar- 

,- r ket. Latest type - 
y') 'standard for all 110° 

r 

`1( 
- TV's (Blk. & Wht.). 

r RCA's design of large 
Coil produces 18KV- 
assuring adequate 

aìì1 .. width Incl. Schematic 
Diagram application 
for any TV. 
List price $13.90 309 
Your price 
10% off in lots of 

110° TV DEFLECTION YOKE A95 
for all types TV's Inc) schematic a9 

"COMBINATION 
SPECIAL" 695 

RCA 10° FLYBACK plus V 
110° DEFLECTION YOKE 

90° FLYBACK TRANSFORMER 295 
for II type TV's (Elk. & SVht. ) 

90° TV DEFLECTION YOKE 395 
for all type T1 "s (11k. & Wht.I J 
70° FLYBACK TRANSFORMER 200 
for all type TV's 1111k. & \Vht.l 

L-1 
70° TV DEFLECTION YOKE 200 
for all type TV's (Elk. & 1Vht.) 

OLYMPIC 
& SHARP FLY- 

BACK l'art #8FT592 Equiv. 
:Rancor #11O- 408 - 995 
Thordaraon #Fó339 s7 
90° COLOR YOKE For all 
Rectangular 19 to 21" 1095 
l'olor CRT's 1 

1 
70 COLORE YOKE 1093 
For all round color C'RT's 
DELMONICO 
FLYBACK Part #A20411 

-13 1095 

SARKES TARZIAN TUNER 

41mc 

Latest Compact 
Model good for 
all 41 me TV's. 
BRAND NEW - 

Best TUNER "SARKES TARZIAN" 
ever made - last word for stability, 
definition & smoothness of operation. 
An opportunity -to improve and bring 
your TV Receiver up -to -date. 185 
Complete with Tubes 

in WESTINGHOUSE FM TUNER 999 
#476-V-0151)0 1 Transistor .l 

T 
WESTINGHOUSE FM TUNER 100 

UHF TUN 
R sets 

Type 2395 
l'sed IT all 

1-1 TOR 
UHF TUNER -TRANSIS- 395 

TOR TYPE Model: 85X4 _. 

STANDARD TUNER- 
Translator (Guided Grid) 100 
4 Channel closed circuit 

PHILCO TV TUNERS ASS 
Model -76- 13983 -3 (50J7- 311Q5) . Y 

WELLS GARDNER TUNER l'art 5 

#7A 120 -1 (4887 -2HA7 Tubes) 
G.E. -TV TUNER (2GK5 -4IJ8) 95 

1-1 Model #EP 88211 1 
PHILCO UHF /VHF TUNER 095 

1--1 Transistorized _. a 
GE TV TUNER gee 
ET 884196, (60K5.6ßL81 . 

UNIVERSAL TV Antenna ]tack of 299 
set mounting . , . 5 section rods __ 
BLUE LATERAL M Aasy, 79 
Replacement for most color TV's .. 1 

COLOR 
CONVERGENCE Asay. 249 

Universal type -good for most seta 
COLOR -TV RECTIFIER -Used 185 
In most color sets -6500 kv 3 for... L 

L 
2 COLOR -TV CRT SOCKETS 100 
VIred leads. for all color TV's 
3-RCA 110° CRT SOCKETS 100 

Wired leads, for all TV's _ 

RMS-9 ELEMENT COLOR 
OUTDOOR ANTENNA p95 
Model 11A -9 VHF /(-I(F _ O 
4- Polarized CHEATER CORD 1 

L 
00 Grey..- _._.___...._. 

70° COLOR TUBE 395 
BRIGHTNER ....._.__.._.. 

90° COLOR TUBE 495 
BRIGHTNER J- Colorburst Quartz - Crystal 95 

For most color TV seta 3579.545 KC.; 
3 ASST GLOSAR VARISTOR 
Popular replacements for 
most COLOR TV -_ -- 100 

WESTINGHOUSE 

ALL TRANSISTOR HOME /OFFICE 

MESSAGE CENTER 

Leaves messages for other for replay . . . Built in speaker/ 

microphone for talk -into convenience . . Records up to 3 

minutes of messages . Illuminated signal shows when a 

message is waiting. Control adjusts playback volume without 
affecting recording volume ... Capstan Drive: 195 
BRAND NEW SOLD AS IS 

SUB -LIGHTS 
A safe decorative lighting system 
turns aquariums into underwater 
wonderlands. 
Complete Sub -Light Kit contains 12 
bulbs, Hanger assy., Suction cup, 

Telescoping channel guide. 

Add. Sub -light available 689 
Red, Blue, Clear 

SPECO 
- V.O.M. - MODEL 

THL -39 2". Accuracy- 1'T 
)recision Resistors- Meter Fuse 
Protection Full Range- Complete f195 
with test leads & Manual 7 4 - TV ALIGNMENT TOOLS 100 
most useful assortment # 1 1 / - TV ALIGNMENT TOOLS 149 
For Color TV #2 1 8 - TV COLOR ALIGNMENT 279 
TOOLS Most popular tine 

TV0 TWIN LEAD -1N 100 
300 ohm 500' -$7 100' -$1.50. 50' 1 

TRANSISTOR 
RADIO 

asst type good, bad, broken, 
as-is, potluck ... ... 

TAPE RECORDER assorted types good, bad 400 
broken, as -Is, potluck 

200 ASST. yen W RESISTORS 

Excellent 
Brands, 

Selection 
Leads. 100 

75 -ASST f' WATT RESISTORS 100 
stand. choice ohmages, some In 5% 1 

100 -ASST yr WATT RESISTORS 100 
stand, choice ohmages. some In 5% 1 

70 -ASST I WATT RESISTORS 100 
stand choice ohmages, some In 5^c 1 

L-1 
35 -ASST 2 WATT RESISTORS 100 
stand, choice ohmages, some In 5'; 1 

50- PRECISION RESISTORS 100 
asst. list -price $50 less 98% 1 

150 

RESISTORS. 
20-ASSORTED 

]0.120 watt 
ND 100 

10 -ASST SLIDE SWITCHES 100 
SPST, SPOT, DPDT, etc, 1 

25- SYLVANIA HEAT SINKS 100 
For Transistors _ 1 

20- ASSORTED TV COILS 100 
I.F. VIDEO, sound radio, etc. 1 1- ELECTROLYTIC COND. 100 
200 /300/100/100 MFD -25V -. 1 
3- ELECTROLYTIC COND 100 

20/20 MFD -450V .. 1 2- ELECTROLYTIC Condensers 100 
100/75 mfd -3005, 70 mtd -25V 1 2- ELECTROLYTIC Condensers 
Son mfd -200V, 100 
300/00 mfd-150V ._ __. __.._. 

4- ELECTROLYTIC CONO 100 
75 /30tnfd -150V _ 1 
ELECTROLYTIC CONDENSERS 100 

200/200 mfd. -200V 1 
ELECTROLYTIC CONDENSER 100 

300 mfd. -2005 __. ._.._ 1 2- ELECTROLYTIC CONDENS- 00 
ERS 80/100/00 MFD -160V .._ 1 

2-ELECTROLYTIC 
-350V 

CORD 100 

3- ELECTROLYTIC COND 1100 

100 mfd. -1005. 50 mfd. 758" 2- ELECTROLYTIC COND 100 
49 mfU -500V, 40 mfd-400V 

Approved 
IN6' CORDS 100 

5-DUAL DIODE -MOST 
POPULAR TYPES Common 
cathode or Series connected 2- ELECTROLYTIC 
CONDENSERS Axial leads- 100 
loon Mrd - 25V 

250 

Test Equip. Special Discount Prices 

SHANNON MYLAR RECORDING TAPE 

3" - 225' ,19 

31/4" - 600' .70 
5" 600' .92 
5" 900' .90 
5" - 1200' 1.49 
5" - 1800' 1.89 
7" - 1200' .97 
7- - 1800' 1.32 
7' - 2400' 1.99 r - 3600' 3.59 

CASSETTE C -60 .59 
CASSETTE C -90 1.19 
CASSETTE C -120 1.97 
9 -Track - 64 Min. 1.29 
S -Track - 80 Min. 1.59 
S -Track - Cleaner 1.49 

3" TAPE REEL .09 
3V " TAPE REEL .12 
Y TAPE REEL 29 
7' TAPE REEL .35 

MARKET SCOOP COLUMN 

ZENITH 
Color Demodulator Chip 

Part #221 -39 995 
(Sprague Eqs. TVC M -1) J 

CO -AX CABLE RG59U (Black) 269 
250' -$10, 100' -$4.50, 50' 

IC4 and ICJ Integrated Circuit 10 
l'sed in Scott- Fisher etc. .._.._._. L 

IS- ASSORTED IC'S 100 
For Experimenters L 

Silicon 
NPN HV TRANSISTOR 

RCA -SK- 3021 -11ep- 240 189 
RCA -S K -3 026 -Hep -2 41 .. 1 

Transistor Specials -Your Chain 
13K3006, ßK3018, 13K3020 125 
SK3122. 8K3124 ..... _........__. -..__ 

Transistor 
Specials -Your Chais 198 

SK3009, SK3024, ßK3040 .. -- L 

KANDU- Printed Circuit Kit 
Trace & Etch your own circuits --095 
easy to use instructions .. 
4.50' HANKS Hook -U9 Win 
assorted colors 
100' GREY SPEAKER WIRE 200 
2 Cond. mini zip, 101 uses 
WAHL- CORDLESS SOLDER 
IRON Complete with Auto 
Charger - Fast Pleating - Compact 
5-Audio Ou TRANSFORM 100 
Sub -min for Trans Radios 1 
5-I.F. Cell TRANSFORMERS 100 
458 -kr for Transistor Radios 1 

8" UNIVERSAL SPEAKER 159 
Top quality Special buy t:.t. 1 
1.5' SPEAKER 139 
Trap quality - Large Magnet 1 
12" UNIVERSAL SPEAKER Cß9 

Top Quality . . Large Magnet J 
IO" PHILCO SPEAKER 395 
Top Quality .. Large Magnet 
8" UNIVERSAL SPEAKER- 299 
Large Magnet- Special RuY 

3" UNIVERSAL TWEETER 129 
1 oz. Magnet 1 

2Va "x4" SPEAKER see 
Special Buy 10 for $5 E.t. 7 

4'x8" "QUAM" 18 OHM SPK. 
Large magnet Special BUT 179 
I10 for $15.001 1 

UTAH r-HEAVY DUTY 10 OZ. ASO 
SPEAKER Ceramic Type -S Ohm Y 

1- 6"z9"Heavy Duty IO oz. Speaker ASO 
Ceramic Type . R Ohm I -8"x7" UNIVERSAL SPK. 295 
(10 -20 -40 OHM Imped.) J SPEAKER -7 WAY SELECTOR 100 

SWITCH Wall Mount _. 1 

STEREO 
MICROPHONES 

65° FL 1979/01 Made In Holland SET 
CONVERGENCE RECTIFIER- 
For For COLOR TV 4 Cell- 
Used In RCA- Phllco. etc. 
TV DAMPER DIODE Single- 

L--1 Replace RCA part # 120819 $2.29 
Dual - ItCA part # 135932 $4.95 

COLOR 
POWER TRANS. 

-Good for most sets 268150 
1.Ist Price- $36.75 

TUBE & CONTINUITY CKR. 
Model FT425 198 
(Tests fuses, heaters, lamps, Etc) 1 

VARCO 
Stereo Cartridge -CN -72 

With mounting bracket, flipover 295 
needle 

RONETTE 
Stereo Cartridge 200 

latest dual sapphire (flyover type 

Stereo 
Headphones Ill -FI Quality C95 

. . . complete with Stereo plug .7 

10- STANDARD TRANSISTORS 100 
NI'S & PNP 2N404, 25414, etc. 1 
25' Shielded MIKE CABLE 189 
Grey 25/1 1 

50- ASSORTED FUSES 
Popular asstd. ampere ratings 

MERCURY 
COMPACT TUBE 

TESTER Model #990 Miniature - 
sized Speca Saver Full sized 4995 
in performance 7 

TELMATIC 
Tuner -Mate KT -730 

Portable "Suhstl- Tuner' - 
instant Tuner Check 
TELEMATIC Test 119 Model- 

1" 

1995 

1" 

695 

1°° 

L.r..eaam 
iÿáá11ÿy 

42" îusr 00 

UHF or VHF Matching Trams. ¡00 El 190-M g 9S 2- ELECTROLYTIC CON- 
L_1 

00 

Simple Fool -proof Installation . -.. + SENCORE Como Rigs-F.caa Rigs 4 DENSE RS Axial Inds "dm -°_SV 1 

IMMEDIATE DELIVERY ... Scientific light packing for safe delivery at minimum cost. Minimum Order 55.00 
HANDY WAY TO ORDER ... Send check or money order, add extra for shipping. Lists of new offers will be returned in your order. 
Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO & TV CORP., 481 Columbus Ave., New York, N.Y. 10024 212 874 5600 

Gici lr ,'i i lin realer ken irt' Lund 

KLEPS "CLEVER" TEST PRODS 
"Third- hand" test prods, reach Into 
out of way places - Insulated - cannot 
slip - accommodates bare wire or 
banana plug -no soldering. 

PRUF IO- OAe 
1-J Versatile Teat Probe 07 

KLEPS 
Boathook llamp 4s:," long 135 
KLEPS 20- 

149 L-1 Boathook Clamp 7" long 

fl xibte- for 
79 

flexible-forked Tongue 6" long 1 
KLEPS 40 FLEXIBLE -PC 259 

L-1 Board Terminals 6y4" lens 
KLEPS I. ECONOMY f1Ae 

L-1 Rises for Light Work _...... 77 
5-10K -2 WATT BIAS POTS 100 
Used In solid state application __ 188 
VU I" PANEL METER 129 
0 -20 db Scale __....... -.. _... ._._ 1 

250 -ASST SOLDERING LUGS 100 
hest types and sizes 1 

259 -ASST WOOD SCREWS 100 
finest popular selection 1 
250 -Asst Self Tapping SCREWS 100 

L-1 #6. #8, etc. 1 

100 -ASST 6/32 SCREWS 
and 100 -8/32 HEX NUTS ..__.. - 

100 -ASST 8/32 SCREWS 
and 100 -8/32 HEX NUTS -._-. 
190 -ASST 2/86 SCREWS 100 

L-1 and 100 -2/56 HEX NUTS -_..- 1 
100 -ASST 4/40 SCREWS 100 

L-1 and 100 -4/40 HEX NUTS -- L 

100 -ASST 5/40 SCREWS 
and 100 -5/40 HEX NUTS _.____ 
500- ASSORTED RIVETS 100 

L-1 most useful selected sizes . -._. 
-- 

1 

100 ASSORTED WASHERS 100 
most useful selected sizes 1 

100 -ASST RUBBER BUMPERS 100 
for cabinet bottoms-other uses 1 

100 -Asst RUBBER GROMMETS 10 
lest sizes L IS- DIPPED MYLAR CAP. 
.01 -600V 
1S- DIPPED MYLAR CAP. 

1-1.033-600V 

IS- DIPPED MYLAR CAP. 00 
.0033 -1000V 1 
I5- DIPPED MYLAR CAP. 

1-1.047-400V 047 -400V _. 1 
00 

100 

100 

100 

100 

100 

15 -Molded Tubular Capacitor 100 
L_1 .050 -400V 1 

IS- DIPPED MYLER Condensen 100 
1--1.001t9 400V 

- 
1 

TACHOMETER 2t /." Se. Panel El 
Meter I -smC, full scale 33 Ohm 200 
coil resistance 0 -6000 R.P.M. I- CASSETTE type dynamic Mika 299 
with universal plugs -200 Ohms - 

10 -SETS PHONO PLUGS & 1N 
PIN JACKS RCA type 2 
8 -MINI PILOT BULBS With 179 
R" Leeds -6.9V 30MA (5000 MG L 
8-MINI PILOT BULBS With 12.1OS 
t cads -6 3V, 1SOMA (5000 Hrs.) 2 

32' -TEST PROD WIRE 
1 

00 
nFl IIYF QU Y AI PT red & black 
10 -MINI ELECTROLYTIC Coal 100 
For Transistor & miniature work 1 
IS -Mini 458KC IF Tna 

L 
formen 100 

i'(' u."1 0Z"-good value 2 -I2BH7 RCA 100 
TIIRFa: 2 
MATCHED PAIRS TRANSIS- 

L-1 TORS NPN 8 PNP (225(4252 100 2' 29041 27922°- °79.50071 Verb set A 

10 -ASST DIODE CRYSTALS 100 
1N34. 17948, INN, 17964, etc..._._._ 2 

6-Tea Brand Silicon RECT. 
1 amp., 1000 PTV ...... 

P TRANSISTOR 
general purpose, TO-5 case 

5-NPN TRANSISTORS 
general purpose, TO -5 case 

bo 
1" 
1" 

L-1 
25- ASSORTED TRANSISTORS 100 
big factory scoop -sold as -Is __.._ 1 
5-9 VOLT MOTORS in 
Excellent for hobbyist 
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Multi- purpose Plastic Boxes' 
High impact, durable, machin- 
able, polystyrene with brass 
inserts for PC board mounting. 
Ideal for experimenters. Use for 
intercoms, handtesters, and 
instruments. Sizes from 4x2x1" to 
7x4x2 ". Priced from $2.68. 

101 
USES 

Extruded Aluminum Enclosures with guide slots 
for PC boards or metal plates. No tooling needed. 
Use for power supply heat sink or component 
subassembly. Gives a professional look to your 
project. Slides together or apart easily for testing 
and servicing. Six sizes available. Kits priced from 
$2.00. 

vello 
Vero Electronics, Inc. 
171 Bridge Road; Hauppaug., N.Y. 11787 
Tel.: 518 -234 -0400 TWx: 510. 227.8890 
In Cowan C.11: Eh.1113.3119 -1035 

Circle 85 on reader service card 

WEAK SOUND 
Weak sound was noted in this RCA CTC 19A color 

chassis. Tube replacement brought the sound volume up 
some but not enough. Voltage on the 6HZ6 sound demod- 
ulator plate was only 5 volts and should be 100 volts. The 

6HZ6 
SOUND DEMOD 100V 

470K 

.0068 
SOUND 
OUTPUT OU 

.001 

68K, 

047 

B+ 

R207 
560K 

INCREASED 
TO OVER 

2 MEGS 

plate load resistor R207 (560K) had increased to over 2 
megohms. This same resistor was found to change value in 
several different TV color chassis, -David Held 

A. lei del- 

MODEL 134 DIGITAL MULTIMETER 

1868 
n PRECISION 

AL, n IGO 

.w 4c... .oo : 
r_. : 100 ID 

A FULL RANGE, 5- FUNCTION 
3'2 DIGIT MULTIMETER 
$18900 $19900 

WITH STANDARD PROBE 

Designed as the first real alterna 
live to analog meters. the Model 134 
delivers digital precision at analog 
prices 

Measurements appear on a bright. 
1-segment display. a full half inch 
tan and 3'. digits wide. 

Model 134 measures DC and AC 
volts, DC and AC current and resis- 
tance through a total of 22 range 
scales. No Interpolations are neces- 
sary 

WITH ISOLATION il STANDARD PROBES 

And the specs speak for them- 
selves basic accuracy of t 0.2% 
reading 10.2% 1.s. with autopol 
arty, auto -decimal positioning and 
100 overrange. 

To get your hands on a 134, 
simply contact 
Data Precision Corporation 
Audubon Road, Wakefield, MA 01880 
1617) 246 1600 

rWIIATA PRECISION 
...vears ahead 

Circle 86 on reader service card 

CIRCUIT DESIGN, INC. 
Div. of E&L Instruments 
P.O. Box 24 
Shelton. Conn. 06484 

. UNIVERSAL 
ELECTRONIC 
INSTRUMENT 
DESIGN AND BUILD 
YOUR OWN 
ELECTRONIC 
INSTRUMENT 
IN HOURS, NOT DAYS! 
Think of it. No circuit board to 
assemble or solder; just push 
your electronic components 
into the SK -10; no panels to 
lay out and machine - simply 
mount your parts ... combine 
your design with the self - 
contained power supplies and 
you've got a finished 
Instrument. 
Available in 3 kit versions to 
meet your unique require- 
ments, It combines the SK -10 
socket with the UMP -01 
universal panel and gives the 
designer an instrument in 
1 /10th the time It would take 
with custom instruments. 

From $50.00 to $85.00 de- 
pending on the power supplies 
you want. Write for free 
literature. 

Circle 88 on reader service card 



technotes 
SYLVANIA D -03 CHASSIS 

The symptom was a vertical stripe about two inches wide 
down the left side of the screen. This type of trouble is 

ARC -OVER 
FROM THIS POINT 
TO GROUND LUG 

FLYBACK HV RECT 

3A3 

I2KN6 
HORIZ OUTPUT 

25KV 

CA o 

FOCUS RECT 

often caused by arcing in the flyback transformer. Smoke 
and burned insulation led us to the point of arcing -from 
a ground lug to the point used for the focus rectifier and 
plate of the horizontal output tube. -Homer Davidson R-E 

r 

II C 

Cut out this coupon 
and you may cut out a 

new career as a 
twoway radio technician. 
Take advantage of the growth in electronic communica- 
tions. Become a two-way radio technician. The need for 
qualified people has never been greater and opportuni- 
ties are nationwide. Thousands have increased their 
knowledge of two-way radio through the 40- Lesson MTI 
home -study course. 

Simply fill in this coupon and mail it to us. We'll send 
you information on how you can learn more about this 
specialized field, at home, for only $275. 

I am interested in cutting out a new career as a two- 
way radio technician. Please send full details of the MTI 
course. 

Name 
Address 
City /State /Zip 

I am a veteran or serviceman 

MT/ 
MOTOROLA TRAINING INSTITUTE 

103 College Hill Road, Summerdale, Pennsylvania 17093 

Circle 89 on reader service card 
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FREE 

PRINTED CIRCUIT HANDBOOK 
WHEIJ YOU TAKE THIS AD TO 
YOUR ELECTRONIC SUPPLIER 

ELECTRONICS GC ELECTRONICS 
DIVISION OF HYDROMETALS, INC 
ROCKFORD, ILLINOIS 61101 U.S.A. 0 

89 



SUBSCRIBE NOW: MRD 

! EVERYTHING YOU'VE ALWAYS WANTED TO N!S 

IJ KNOW ABOUT YOUR L'] 

Telephone 
BUT DIDN'T KNOW WHO TO ASK 

A UNIQUE REFERENCE GUIDE 
TO THE INSIDE STORY 

FROM THE HOBBIEST TO THE TECHNICIAN 
Current News Items Plans Illustrations 
Stories History Comics Facts Games 
Code Numbers Projects -And Many More 

LEARN THE SECRETS OF YOUR TELEPHONE 

__..ti11.aR1 Etarttreniet .. ,, 

FACTS NEVER PUBLISHED FOR THE PUBLIC 

(Inn 5r:rt 11hsc 717111111 1110)I 1 9.484 

rE1Er MOq K3 e0 00[0400 
Ì% co.t.A,,, of C B. CD. ,NGNC.e.CA 9». 31115r.73 "_T- w 

90 

to Quality 
Electronic Components 

YSIA SAYINGS DBCO*MT DN UMW AND DIGITAI aTiGNATD CMKYm 
0.6.t 41 .an No nM N N o I C aer. .. roa, DS OD tr.a m Naga 
lac 3Umrw. 10. tot slmnrwen Ynvelbppan.,3.awnN.r.O 

DIGITAL INTEGRATED CIRCUITS 
7400N ..3.5c 74371..42.0c " 74801..70.k 741540. S2.22 
7,401N.. 3.5c 743914.. 42.0c 7182N.. 99 Oc 741550. S1.17 
74021. . 25.k 71401.. 25.k 7483N.. $1.17 7415614. $1.14 
7403N. . 25.5c 74411.. S1.40 74851.. $1.40 741571. 51.11 
7401N. . 30.0c 74411.. 90.0c 74861. . 45.0c 741584. 51.53 
74051.. 30.0c 74451.. S1.49 748914. . 54.47 7116011. S1.50 
74066.. 48.0c 74461.. $1.14 749011. . 66.0c 741611. S1.50 
7407N.. 48.0c 74471.. S1.11 74911..S1.05 7416211. 01.50 
74081.. 28.k 744814..$1.72 74921. . 66.Oc 741631. $1.50 
740914.. 28,k 71501.. 25.5c 74931. . 66.0c 7416404. S1.58 
74101.. 25.5c 74511.. 25.5c 74941. . S1.10 7416514. S2.45 
74110.. 23.k 74531.. 25.5 74951. . S1.14 7416601. $2.00 
74134.. 60.0c 745414.. 25.k 749614.. $1.11 7417514. 51.00 
741681.. 46.k 745914.. 28.k 7410714. 45.0c 7418111. S1.17 
74171.. 46.k 746011.. 25.k 741214. 46.5c 741811. S3.42 
74181.. 31.5c 74701.. 33.0c 741221. 49.k 741821. 51.14 
74201.. 25.k 74721.. 36.0c 741234. 01.08 7419214. 51.73 
74211.. 25.k 74731.. 43.k 741411. $1.10 741934. 51.73 
7423/1.. 72.0c 74741.. 43.k 741504. $1.53 741934. $2.75 
74261.. 33.0c 74756.. 69.0c 741511. $1.17 741991. S2.75 
74306.. 3.k 747614.. 46.50 741534. $1.17 

LINEAR INTEGRATED CIRCUITS 
555V MINIDIP TIMER 82.k 558V MINIDIP DUAL AMP ... 75.0c 

565A DIP PLL $3.38 567V MINIDIP DECODER $3.38 

709V MINIDIP OP AMP 36.0c 723A DIP VOLTAGE REG 82.k 
741V MINIDIP OP AMP 50.0c 747A DIP DUAL AMP 97.5c 

748V MINIDIP OP MAP 42.0c $813903 DIP WAD AMP 60.0c 
1129 S VOLT REG $1 80 1130 12 VOIT REG $1.80 
1131 15 VOLT REG $1.80 11113091( 5 VOIT REG $1.75 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
AXIAL LEAD TYPE - 

44 V A. WC t. ...1 Mn M, we .w .r 4.7 and to ea. .s.. N.7 UM 47.4 
I UIDiCOV .. 14 Ik IÌ7 33110140. Ì4 Ik IÌ1 325110,163 it ;4 ]4 
7.7440 /503 .14 lh 111 33 111D75V 173 IN IN 3251F0,75V 44 3k 3h 
33110,353...14 Ih 14 OIE014V I7, I4 IN 470 U7.14 37t 34 770 
4.711á33Y... l4 IN Ils 17I1D/1SV. lit 1St 14 470$10'23 3493 150 3Sc 
IO1150ilev. .Ik Ih 
Ip110/I5V. 14 123 

14 
I lc 

10p11016V 
1 63140¡63 

to 
74c 

Ik 14 
I4 lac 

1063340,160 
1010710R5V 

44 
753 

390 310 

elk 55t 
72110/140.... Ik Ih 
n VDRSV. ISO IY 

Ils 
125 

710 1.140/14V 

2210 -8V 
74 
3Sc 

It 17t 
15t 250 

7250 U40.10 734 ta Sk 

1 AMP SILICON RECTIFIERS 
1144001 50 NV 12 11 100 0e 1000 148 1N4005 600 PIV 9 $I 100.59 1000 /070 

IN4007 1000 PIV 6 SI 100 S11 1000 SOU 

SILICON SIGNAL & SWITCHING DIODE 
1044141 ¡10914 e991v.1 12.51 100 $7 IM SSC SM 1220 

MOLEX SOLDERCON IC TERMINALS 
100 $1 500 04.20 1000 18.20 5000 S38. 20 50.00, 0275 

LED 7 SEGMENT DISPLAYS 
DATALIT -704 .. $1.00 DATAUT -707.. $1.50 

MACHINE SCREWS, NUTS A LOCKWASHERS REED RELAYS 

2 -56 '.. knew . 90c,c 2 -56'53 Screw .98c/c 6 AMP 5051 14.0. 

4-40 'A Screw . 96c /c 410 'h Screw . 96c /c CONTACTS 

6-32 I. Screw . 92c /c 632 'A Screw . Attic 
8323/8 Screw $1.05 /c 8-3253 knw$1.35 /c 
2 -56 Hex Nd. $1.4S /c 2 Lock Washer .450c 
4-40 Nee Nut. $1.45/c 4 Lock Washer . 150 (c 

6-32 Nee NN. 01.45 /c 6 Lode Washer . 450/c 

832 Hen Nut. 51.50/c 5 Lock Washer .45010 

Cr Vetter. 1 le 

SV . S2.00 51.50 
6V . S2.00 S7.50 
12V S2.00 S1.50 
24V S2.00 S1.50 

DISC CAPACITORS 
le _ t_ 

I.C. SOCKETS 
1 IS 

100 p1i5006. 7c 5.5c 4.5 3.6c 8 pin Solder. 27c 21c 

220 pl/500V. 
.. . 

... 7c 5.50 1.5c 3.6c 14 pin Solder. 29c 23c 

470 pf/500V. ... 7c 5.k 4.5c 3.6c 16 pin Solder. 32c 25c 
.001/500V 7c 5.k 4.5c 3.6c 18 pin Solder. 34c 26c 
.0022/5009 .. it 5.5c 4.k 3.6c 24 pin Solder. 54c 42c 
.0047/5009 .. 7c 5.k 4.50 3.6c I Io 
.01/5009 
.01/3V 

lOc 

k 
6c 

7.5c 

3.k 
4.0c 

6.3c 
3.0 
3.50 

5.Oc 

2.k 
2.7c 

8 pin W.W... 38c 
14 pin W.W.. 50c 

30c 
39c 

.022/259 

.017/39 9c 6.0c 5.3c 4.2c 16 pin W.W.. 54c 42c 

.1/39 12c 9.0c 7.k 6.0c 18 pin W.W. 88c 68c 
24 pin W.W. . 99c 80c 

1/2 & IA WATT CARBON COMP. RESISTORS 
5 each of t0, 65 standard IOS values 12.2 -22M) -r W R10ntocs 1425 703.) 
Sorted by volts S12 /set 2.4 ore SI l /nt 5-9 are S10 /set. 

5 each of the 70 standard 103 velues (105.61*) '. W Resistors (350 pcs.) 
Sorted by volts 512. set 2-4 are Sl I /Hl 5.9 Ere S10 /set. 

SILICON TRANSISTORS 
t0, 1444 ea 

140 0...10106 21, 1835, look 713645 10105 20c 11.5E 16.0E 

8404...70100 213 10.54 16.53 2131b46 10106 223 19.0, 1750 
01212... 10106 21c 1e.5c 16.50 210901.. TO 92 223 19.0 17.50 
0423096.. 10106 lit 153. 163E 213906.. TO 92 72c 1951E 17.54 
00607. .70.196 213 1e.5, 16.50 711124 . TO 92 72e 19.0E 1750 
612712 . TO 90 let 16.0 143c 211126 .. TO 92 250 19.0, 17.5c 
7469913 TO- 95 223 19.0, 17.53 _ 211631 .. TO 92 22c 19Ác 17.5c 
213392. 10 9e as tS á 17.53 1 2114403.. TO 92 72. 19.0, 17.50 
2X3393.. TO 95 224 19.0, 17.3 1 7100117 .. TO 92 22 19.0c 17.5E 

203374 ..TON 22c 19.01 17.54 715009 .. TO 92 22c 19.3E 17.k 
254563 ..10.160 20, 17.k 17.5c I 2115179..10106 19c 17.0c 15.04 
250565 .. 70.106 70t 17.53 16.04 2115133.. TO-106 194 17.04 ISO, 
253364..10105 20, 17.54 16.04 26134..10106 194 17.0 15.04 
2X3654 . 

TOSS 20, 17.54 16.0, 2X5137.. 10106 194 17.0 15Ác 
2113610.. 10106 22t 19Ác 16.k 26513* .. TO-106 19c 17.0, 15.0 
213641 .. TO105 203 1734 17.50 2x3139.. T0106 193 17.03 15.0t 
44443.. 10105 20o 17.íc 1604 2113055 .. TO 3 31.00 95ÁC 45.0, 

FIELD EFFECT TRANSISTORS 
61*1102 iP 9l N 380 370 2145457. 70- 92 47 420 .375 

NPN DARLINGTON TRANSISTOR 
MPSA13 IP 97 Sun DC Current Goon of 5000 at IoM 36 320 290 

Seed for From Catalog or PAM Readers Sink* Cord 
COD ORDERS ACCEPTED FOR SAME DAY SHIPMENT 

CALI. 211443-4674 
Orders Les rham 015.44 .14 50 Smoke c3as. -Wien Pea,Ud 

-Orel. Qt tdin 0.orrlpot ens. 

DIGI -KEY CORPORATION 
P.O. Rex 126 Thief River Falls. MN 56701 

Circle 92 on reader service card 

market 
ceriter 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.15 per word ... minimum 10 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 70c per 
word ... no minimum. 
FIRST WORD AND NAME set in bold caps at no extra charge. Additional bold face at 10c 
per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy subject 
to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent address and phone number. Copy to be in 
our hands on the 26th of the third month preceding the date of the issue (i.e. August 
issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday, 
issue closes on preceding working day. 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 WAlker 5 -7000 

EDUCATION & INSTRUCTION 
TV tuner repairs -Complete course details, 
12 repair tricks. Many plans. Two lessons, all 
for $2. Refundable, FRANK BOCEK, Box 3236 
(Enterprise), Redding, CA 96001. 
MANUALS for Govt. surplus radios, test sets, 
scopes, list 50c (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 

UNDERSTAND digital electronics - cal- 
culators, microprocessors, clocks. New pro- 
grammed - learning courses. Design of 
Digital Systems, 6 volumes, only $14.95. 
Digital Computer Logic, 4 volumes, $9.95. 
Both $19.95. Unconditional refund if dis- 
satisfied. CAMBRIDGE LEARNING ENTER- 
PRISES, Box 2301, Santa Clara, CA 95051 
SHORTCUT to success: Highly effective, 
profitable short courses (75 courses). Study 
at home. Diploma awarded. Our 29th year! 
Free literature. CIEE -E, Box 20345, Jack- 
son, MS 39209. 
ELECTRONICS book discounts. Save! Free 
selected, reviewed list. T /DOC, Box 340, 
Centerville, VA 22020 

LEARN design techniques. Electronics 
monthly newsletter. Digital, linear construc- 
tion projects, design theory and procedures. 
Sample copy $1.00. VALLEY WEST, Box 
2119 -A, Sunnyvale, CA 94087 

F.C.C. EXAM MANUAL 
PASS FCC EXAMS' Memonoe, otudy -TnN- 
Anlnert for 4(( 1st and 2nd 0)103 Radio 
telephone looser. Newly rooked multiple 
noie evettlanl end diagrams [over eu 

ottnted in ill.nmv. pIut 0017 Sludr 
Ability Tait Si 95 patlpa,d Manor 

both guarantee 

COMMAND PRODUCTIONS P 0 805 26348 E 

RADIO ENGINEERING DIV SAN FRANCIS(0.(AL 94126 

TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, 
WV 26415 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., BOULDER, COLO. 

80302 



C MOS 
1 `J 10 up 

40004E S. .50 .48 
40014E .49 .48 
40024E .49 .48 
40044E 5.86 5.85 
40064E 3.85 3.75 
4007AE .60 .55 
40084E 3.55 3.25 
40094E .90 .89 
40104E .90 .89 
40114E .49 .48 
4012AE .49 .48 
40134E 1.10 1.00 
40144E 3.65 3.20 
40154E 3.75 3.65 
40164E 1.10 1.00 
40174E 2.85 2.65 
40184E 3.15 3.00 
40194E 1.25 1.15 
40204E 3.85 3.25 
40214E 3.75 3.55 
40224E 2.70 2.50 
40234E .49 .48 
40244E 2.25 1.95 
40254E .49 .45 
40264E 9.75 7.05 
40274E 1.30 1.17 
40284E 2.90 2.70 
40294E 5.35 4.55 
40304E 1.20 1.00 
40354E 2.80 2.75 
40404E 4.55 4.35 
40414E 3.25 3.15 
40424E 2.90 2.80 
40434E 2.90 2.80 
40444E 2.90 2.80 
40474E 3.65 3.55 
40484E 1.45 1.35 
40494E 1.30 1.00 
40504E 1.30 1.00 
40564E 3.45 3.41 
40604E 5.15 4.85 
40664E 3.15 2.91 
40694E .80 .70 

Schottky 

S N/45OON S .80 
SN74S02N .80 
SN74S03N 
SN74SO4N 
SN74S08N 
SN74S10N 
SN74S11N 
SN74520N 
SN74S30N 
SN74S32N 
SN74S4oN 
SN74S64N 
SN74S74N 
SN74S85N 
5N74S86N 
SN74S112N 
5N74S113N 
SN74S133N 
SN745138N 
SN745139N 
SN745140N 
SN74S151N 
5N74S153N 
SN74S154N 
SN74S157N 
SN74S158N 
SN74S160N 
SN745161N 
SN74S174N 
SN74S175N 
SN745181N 
SN74S189N 
SN74S194N 
SN74S195N 
SN74S251N 
SN74S253N 
SN74S275N 
SN74S258N 
SN74S260N 
SN745280N 
SN74289N 
93510 
93516 
93521 
93522 
93548 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 
1.50 
6.10 
2.90 
2.50 
1.50 
1.00 
4.50 
3.90 
1.00 
3.30 
3.30 
3.40 
2.70 
3.00 
6.60 
6.60 
4.75 
4.00 

11.50 
5.10 
3.30 
4.40 
4.20 
4.20 
3.20 
3.70 

.90 
5.70 
5.00 
6.80 
6.80 
3.50 
3.20 
3.70 

HIGH 
SPEED TTL 

74HOON .34 
74H01N .49 
74H04N .36 
74H05N .38 
74H08N .44 
74H1ON .44 
74H11N .44 
74H15N .38 
74H2ON .39 
74H4oN .36 
74H74N .69 

I-Amp Rectifiers 

Waveform Generator Kit 

XR205K Only $28.00 
Here's a highly versatile lab 
instrument ata fraction of 
the cost of conventional unit. 
Kit includes two XR205 IC's, 
data & applications. PC board 
latched & drilled. reedy for 
assembly) and detailed instruc 
ions. 

FM Stereo Demodulator 
Ft 1310 $3.90 

Audio Amps 
LM352 6 15V. 1.15W, 8S2 1.60 
LM3544 6 27V, 2.80W, 8S2 2.50 
T44611812 6.15V, 1.15W, 812 1.60 
744621412 6.27V, 140W, 812 2.00 
T84641811 6-18V, 2.20W, 412 3.00 
TBA800 5.30V, 4.70W, 8f2 2.20 
7848104S. 4.20V, 2.50W 412 3.00 
784820: 3 16V, 0.75W, 4$2 1.70 
7CA830 5.20V. 2.00W, 452 2.20 
TCA940. 6.24V, 6.50W, 8S2 4.40 

Power Transistors 
BU204 3A 
BU205 3A 
BU206 3A 
8U207 6A 
8U208 6A 
BU209 6A 

1300V 
1500V 
1700V 
1300V 
1500V 
1700V 

255128 $3.00 
251136 
251483 
251534 
251540 
251544 
2N3053 
2N3055 
2N3375 
2N3442 
253730 
2N3731 
2N3732 
2N3771 
2N3772 
2N3773 
2N3789 
2N3866 
2N4347 
2N4348 
2N4395 
2N4427 
255109 
2N5322 
2N5323 
2N6099 
2N6101 
256103 

7400N 
7401N 
7402N 
7403N 
7404N 
7405N 
7406N 
74075 
7408N 
7409N 
7410N 
7411N 
7412N 
7413N 
7414N 
7416N 
7417N 
7420N 
7421N 
7423N 
7425N 
7426N 
7427N 
7428N 
7430N 
7432N 
7433N 
7437N 
7438N 
7439N 
7440N 
744 1 A N 
7442N 
7445N 
7447N 
7448N 
7450N 
7451N 
7453N 
7454N 
7460N 
747 ON 
7472N 
7473N 

154001 
1N4002 
1N4003 
154004 
154005 
154006 
154007 

10 100 1000 
$ 1.00 7.00 60.00 

1.10 8.00 70.00 
1.20 9.00 80.00 
1.30 10.00 90.00 
1.40 11.00 100.00 
1.50 12.00 110.00 
1.60 13.00 120.00 

1.50 
1.20 
1.00 
1.10 
.90 
.35 
.95 

5.50 
2.20 
1.70 
2.00 
1.50 
2.20 
2.30 
3.40 
3.00 

.95 
1.60 
2.00 
1.30 
1.10 
2.10 

.92 

.70 

.80 

.80 

.90 

$ .16 
.23 
.22 
.22 
.25 
.29 
38 

.48 
.24 
.54 
.24 
.29 
.51 
.78 

281 
.46 
.64 
.19 
.51 
.49 
.39 
.29 
.35 
.51 
.22 
.28 
.61 
44 
.44 

1 01 
.19 

1.16 
.98 
.98 

1.50 
1 29 
.23 
.28 
.25 
.26 
.24 
.30 
.39 
46 

SPECIFICATION SHEEETS' 5.25 ea. 

$4.14 
4.95 
5.94 Si 1010G 
5.85 SI 10200 
6.93 SI 1030G 
8.64 SI 1050G 

DUAL LOW 
NOISE 

OP AMP 
LM331 N: 
V ¡p = 6 m V 

1 ¡e= 1000n4 
lb = 2000n4 
Noise = 1.5dB 
$2.20 

HYBRID 
'° t6AMPLIFIERS 

uE 

PREMIUM 

10W S 6.90 
20W 9.90 
3159 18.70 
50W 25.90 

Calculator 
LIMITEd 

ou4NTiTy 

S19.00 

Memories 
P11014 $6.90 
P110141 8.50 
P14024 7.90 
P2102 15.00 
P3101 5.50 
P31014 5.50 
MM6560N 5.00 
MM6561N 5.00 
DM8599N 5.00 
93403 5.00 

Decoded Read 
Write RAM 
P1103 $6.20 

/ 

9-Digit Display 
1/8" character height 
compact, thin PC 

package 
wide viewing angle 

DisPlaus 

I_I 
. 

QUALITY COMPONENTS 
We've been buying and selling top quality components for nearly 
ten years. Our annual volume exceeds $3 million. We handle 
only original parts, from the world's leading manufacturers and 
our customers include some of the largest and most quality 
conscious companies. 

Now you can take advantage of our component 
buying skills and power and select from a broad 
range of advanced circuits. 

....2,1::!!1$''.......... 

IC sockets wk. 
Solder 

8 pin DI L 
14 pin DIL 
16 pin OIL 
24 pin DI L 
28 pin DIL 
36 pin DI L 
40 pin DIL 

7400M TTL 

7474N 
7475N 
7476N 
748ON 
7482N 
7484N 
74855 
74865 
7489N 
74905 
7491N 
7492N 
7493N 
7494N 
7495N 
7496N 
74100N 
74105N 
74107N 
7411385 
74109N 
74110N 
74111N 
74114N 
74115N 
74118N 
741195 
74121N 
74122N 
74123N 
74125N 
74126N 
74128N 
74132N 
74136N 
741415 
74145N 
74147N 
741485 

$ 
38 

.68 

.59 

.66 
1.01 
3.01 
2.49 

.49 
2.99 
.75 

1 40 
84 

.84 
1.29 

88 
.88 

1.45 
.54 
.48 
.91 
.91 
.71 
.91 
.91 
.91 

1.50 
.81 
.54 
.89 
.95 

1.39 
1.39 
1.21 
2.05 

.91 
1.89 
1.79 
2.95 
3.55 

.22 

.26 

.29 

.75 
1.10 
1.70 
1.90 

74150N 
74151N 
74152N 
74153N 
741545 
74155N 
74156N 
74157N 
74158N 
74160N 
74161N 
74162N 
741635 
74164N 
74165N 
74166N 
74170N 
74173N 
74174N 
74175N 
74176N 
74177N 
74180N 
74181N 
74182N 
74184N 
74185N 
74190N 
741919 
74192N 
74193N 
74194N 
74195N 
74196N 
74197N 
74198N 
74199N 
74200N 
74122N 
742519 
74278N 
74293N 
74293N 
74298N 

3 pin TO-5 
4 pin TO-5 
6 pin TO -5 
8 pin TO-5 

10 pin TO'S 

Wire Wrap 

.55 

.65 

.90 
1.10 
1.40 

SLA1 Red $2.25 
SLA11 Green 4.25 
SLA21 Orange 4.25 
SLA2 ±1 Red 2.25 
SLA12 ±1 Grn 2.25 
SLA22 ±1 Org 2.25 
SLA3 Red 7.50 
SLA4 Red 7.50 
XAN72 Red 2.50 
XAN52 Green 2.50 

Optoisolator 
MCT2 1.45 

MV50 Red $ .30 

1024 Bit 
M- Channel 
R6M 

22660022 

$21.00 
'18 
8 

25,00 
14 pin DIL 40 7552CPE 21.00 
16 pin DIL .45 7552 -ICPE 25.00 

s 1 14 
.75 

2.25 
1.12 
1 63 
1.49 
1.49 
1.19 
1.54 
1.50 
1.35 
1.50 
1.50 
1.89 
1.89 
1.98 
2.55 
1.79 
1.52 
1.50 
1.69 
1.69 
2.49 
3.85 
1.19 
2.89 
2 29 
2.89 
2.89 
1.49 
1.39 
1.35 
.99 

2.39 
2.39 
2.59 
4.48 
5.05 
1.75 
1 75 
2 95 

.92 

.92 
2.55 

LOW 
POWER TTL 

74L 005 
74L02N 
74L 035 
74L 045 
74L 10N 
74L20N 
74L 425 
74L51N 
74L 73N 
74L 74N 
74L90N 
74L93N 
74L 955 

S 34 
.34 
.39 
.39 
.34 
.39 

1.62 
.34 
.74 
.89 

1.62 
1.74 

1 62 

93L00 
93L01 
93L08 
93L09 
93L10 
93L11 
93L12 
93L14 
93L 16 
93L18 
93L21 
93L22 
93L24 
93L28 
93L 34 
93L 38 
93L40 
93L41 
93L60 
93L66 

1 50 
1.60 
3.20 
1.80 
2.80 
4.20 
1.80 
1.70 
3.20 
3 50 
1.50 
1.80 
2.80 
3.70 
4.00 
4.20 
6.50 
6.50 
3.00 
270 

Model 4440 
A PORTABLE 
4', DIGIT 

MULTIMETER 
FOR $299. 
A 10 MHZ 

COUNTER OPTION 
FOR $50. 

Interface Modulus 

Voltage 
Regulators 

LM 100H 
LM104H 
LM105H 
LM105F 
LM109H 
LM109K 
LM200H 
LM204H 
LM205H 
LM209H 
LM209K 
LM300H 
LM300N 
LM304H 
LM305H 
LM305AH 
LM305N 
LM3O9H 
LM309K 
LM340-05K 
LM340.06K 
LM340-08K 
LM340-12K 
LM340 15K 
LM340 18K 
LM340.24K 
LM723H 
LM723D 
LM723CH 
LM723CN 
L129 
L130 
L131 
SG4501T 
SG4501N 

S 5 50 
650 
5 10 
8.50 
9 50 
6.30 
380 
4.70 
3.00 
3.50 
3.70 

.90 
1.40 
1.40 
1.10 
1.40 
1.20 
1.75 
1.95 
2.60 
2.60 
2.60 
2.60 
2.10 
2.10 
2.E.0 
1.30 
3.90 
.80 
.75 

1.50 
1.50 
1.50 

LED's 
.125 "dia. 
209 
209 
209 

Hnd S 25 
Yellow .35 
Green .35 

.160"dia. 
216 Red 
216 Yellow 
216 Green 

.25 

.30 

.30 

.ZOO "dia. 
220 Red .30 
220 Yellow .30 
220 Green .30 

ill 5053 
5053 
5053 
5053 

LOW PROFILE 
226 Red $ .25 
226 Yellow .30 
226 Green .30 
226 Orange .30 

Red S .35 
Yellow .40 
Green .40 
Orange .40 

216.. MV5024 
5053 - MV5053 

Linear ICs 
L 1 1 1411 TO 5 S 3 00 
LM301A 10.5 .90 
LM301AM Mini-dip .75 
LM301AN Dip 1.10 
LM302H TO-5 .95 
LM302N Dip 1.40 
LM306H TO-5 2.80 
LM307H 70-5 .90 
LM307M Mini.dip .90 
LM308H TO-5 1.20 
LM3084H TO,5 5.00 
LM310H TO-5 1.40 
LM311H TO.S 1.70 
LM318H TC/i5 2.50 
LM555CM Mini-dip .90 
LM709CH TO-5 .45 
LM709CN Dip .45 
LM710CH TOS .60 
LV7710CN Dip .75 
LM715CH TOS 4.30 
LM725CH 70,5 5.00 
LM733CH TO-5 1.50 
LM733CN Dip 1.50 
LM741CH TO-5 .45 
LM741CM Mini-dip .44 
LM747CH TO-5 1.90 
LM747CN Dip .90 
LM748CN Dip .40 

2.10 LM3046CN Dip .95 
2.20 LM3054CN Dip 1.50 

oo1STIPILTTEll 
ree-rmsermom 
DM8820N 4.00 
DM8820AN 
DM8830N 
DM8831 N 
DM88325 
9600 
9601 
9602 
9614 
9615 
9616 
9617 
9620 
9621 

Á1t¡ 

C tR 

CY1010 Instr. Amp., Bipolar Input S 29.00 
CY1011A Instr. Amp., Bipolar Input 49.00 
CY1020 Instr. Amp., FET Input 34.00 
CY1021 Instr. Amp., FET Input 49.00 
CY1021A Instr. Amp FET Input 59.00 
CY2018 DAC, 8 Bit, 2 Clued Multiplying 99.00 
CY2137 DAC. 10 Bit, Low Drift 39.00 
CY2218 DAC, 12 Bit, 2 Quad Multiplying 149.00 
CY2236 DAC, 12 Bit, Fast Settling. 

Low Drift 89.00 
CY2237 DAC, 12 Bit, Low Drift 69.00 
CY2735 DAC, 4 Digit BCD, Low Cost 79.00 
CY2737 DAC, 4 Digit BCD, Low Drift 139.00 
CY3035 ADC, 8 Bit, Sect. Counting. 

Low Cost 89.00 
CY3635 ADC, 3 Digit BCD, Sect. Count, 

Low Cost 

6.50 
4.50 
5.00 
5.00 
1.30 
1.30 
2.00 
3.00 
3.00 
4.50 
3.00 
3.50 
3.00 

Phase Locked Loops 
LM567CM Min. dip 2.10 

IC Power Regulators 
LM335K: 5V, 600mA 
LM336K 12V, 500mA 
LM337K 15V, 450mA 

2.40 
2,90 
2.90 

Pulse 
Generator 

Interdesign 1101: 0.1H: -2MH: 
0 -5V Output, var. width, line or 
battery operation. $159.00. 

2524VRecirculating Dynamic Shift 
512 

Regisait ter 
1 -24: $4 00 25 

MINIMUM ORDER: $10.00 
Add $1.00 to cover postage and handling 

SEND CHECK OR MONEY ORDER (NO C.O.D.) TO: 

119.00 

P. O. Box 2208R, Culver City, CA. 90230 

Shift 
Registers 
1402A $ 
1403A 
14044 
14054 
1406 
1407 
1506 
1507 
2805K 
2ti12K 
2524V 
2525V 
2533V 
2807 
2808 
2814DC 
MM5055N 
MM5056H 
MM5057N 
MM5058N 
TM53114J 
TR1S3133NC 

7.90 
6.00 
6.00 
4.50 
6.00 
6.00 
3.00 
3.00 
4.00 
5.50 
4.00 
5.50 

10.90 
4.00 
5.50 
8.20 
5.00 
5.00 
5.00 

10.90 
9.50 

10.90 

9300 
SERIES 
9300PC 
9301PC 
9304PC 
9306PC 
9308PC 
9309PC 
9310PC 
9311PC 
9312PC 
9314PC 
9316PC 
9318PC 
9321PC 
9322PC 
9324PC 
9328PC 
9334PC 
9338PC 
9340PC 
9341PC 
9342PC 
9360PC 
9366PC 

51.00 
1.20 
1.50 
6.90 
2.50 
2.50 
1.50 
2.50 
1.20 
1.30 
1.50 
2.30 
1.20 
1,30 
2.00 
2.50 
2.95 
3.30 
5,00 
4,10 
1.15 
1,75 
1.75 

7WO PHASE MOS CLOCK DRIVER 
MH0026CN $5.50 

California residents add 6% sales tax 

Circle 93 on reader service card 91 



INTERNATIONAL ELECTRONICS UNLIMITED A 

AUTO CLOCK KIT T FUNCTION GENERATOR KIT 
4 digit - easy read, no glare face - connect Square, sine, triangular wave output - 100 KHz capability - 120 V supply - high 
directly to auto power supply - low current 
drain, less than 20 MA - approx. 1" x 2" x 

current output stage - three step attenuator. Supplied with case, PC board, 
XFMR, IC's, transistors, discreet components and instructions. 

3" plastic case - can be dash mounted - 
accurate to better than 1 sec /month. Kit 
includes 5314 clock chip, LED's, PC board, 
case, all necessary components and instruc- 
tion. 

$67.00 (UPS or P.P.) 

FREQUENCY COUNTER KIT 
30 MHz capability - 6 digit, MAN 7 displays (.27 ") - CMOS counters - high $26.95 impedence input circuit with wave shaping network - overflow indicator and 
reset - line clock. Supplied with case, PC board, XFMR, IC's, discreet 

DESK CLOCK KIT components and instructions. 
$120.00 

4 digit time + 2 digit date - MAN 7 LED's (UPS or P.P.) - no glare face - wooden case 2%z" x 3" x 
5", unassembled - 50 -60 Hz 120 V supply. 
Kit includes 5314 clock chip, LED's, PC 

FUNCTION GENERATOR WITH FREQUENCY COUNTER 
board, case, XFMR, all necessary corn- In one case $179.00 
ponents. (UPS or P.P.) 

(UPS or P.P. $37.95 

MICROPROCESSOR KIT 
OP 

10% OFF ON ALL ORDERS Basic kit provides a very versatile 16 bit microprocessor. Optional memory boards 

OVER $25.00. THIS DIS- 
are available allowing possible expansion of the basic system to microcomputer or 
minicomputer proportions. 

COUNT APPLIES TO ALL 
Basic Kit Includes: PRICE (basic kit) $349.50 

A printed circuit boards (compatible with 22 pin edge connectors - not 
supplied) 

B microprocessor chip set 

SEMICONDUCTOR C gates, interface elements, clock drivers, etc. 

MEMORY BOARDS 
D 
E 

transistors, diodes, capacitors 
page data package which includes an introduction to microprocessors, all 

necessary data sheets and extensive data on the workings and applications of 
PC Boards made to be used with the 
following Memories - 1101, 1103, 2102, 
5260, 5261, 5262 and 5203. Boards are 

microprocessor chips. 

Available Options 
notched, drilled and supplied with Molex Power supply component pkg (P.P. or UPS) $11.95 
terminals - fits 22 pin edge connector - Memory board B4 8 -1101 26.95 
supplied with board schematic and memory Memory board B5 4 -1101 4 -5203 98.00 
data. Memory board B -6 space for 16 memories 11.95 

DATA PACKAGE 
REFUNDABLE WITH PURCHASE OF BASIC KIT $7.50 

4 - 1101 per board (4 bit x 256 words) $17.95 ea. brd. 
4 - 1103 per board (4 bit x 1024 words) 16.95 ea. brd. 
4 - 5260 per board 14 bit x 1024 words) 16.95 ea. brd. 
4 - 5261 per board (4 bit x 1024 words) 16.95 ea. brd. TRANSISTORS 
4- 5262 per board (4 bit x2048words) 26.95 ea. brd. DEVICE FUNCTION 4 - 2102 per board (4 bit x 1024 words) 38.95 ea. brd. CROSS REF. 
2- 5203 per board (4 x 1024, 8 x 512) 49.50 ea. brd. SK H E P CASE PRICE 
BOARD ONLY 10.95 ea. 40411 Pwr. Amp. Audio 3036 TO -3 $3.75 

40636 " 3027 704 TO -3 1.95 
2N3714 " 3036 704 TO -3 2.59 
2N3715 3036 704 TO -3 2.75 

BARGAIN CORNER 2N5320 RF Pwr. Amp. 3512 53002 TO.5 1.65 
2N5322 (P) " - - TO-5 1.75 

TRIM POT 2N5321 " 3512 53010 TO -5 1.65 
10 K OHM, 10 turn bourns trimmit 2N5323 (PI " 3513 - TO -5 1.65 

$.89 ea' 2N5679 (P) Audio /RF Pwr Driver - 53031 TO -5 1.70 
SELINIUM RECTIFIERS 2N5681 - - TO -5 1.70 
Grab bag 40594 Audio Driver 3024 53002 TO -5 1.45 50/S1.00 40595 (P) " 3025 53031 TO-5 1.65 
TRANSISTOR GRAB BAG 2N5781 (PI " - TO -5 1.75 
TO -5 PKG, pins cut to PC board length 2N5784 " - 53002 TO -5 1.75 

15/51.00 2N5864 (P) RF & Audio Driver - - TO -39 1.35 

RESISTORS - CORNING FILM 
9.09 K OHM %:w 1% 

40348 3044 243 TO -5 1.72 
40544 3045 TO-5 .79 

7.87 K OHM 'hw 1% 2N2895 RF & Audio AMP 3024 - TO -18 1.25 
20/S1.00 2N930A Lo -Noise Amp 3039 50 TO -18 .95 

R ECTIFIER 
R 50 F V axial leads 

2N2219A Audio -UHF Amp /SW 3024 53001 TO -5 1.05 
2N2846 High Speed Sw 3024 - TO-5 1.55 

$.15 ea. 10/S1.00 2N3933 VHF /UHF Amp 3039 56 TO -72 1.55 

POWER DIODES 
40894 VHF /UHF RF Amp 3039 - TO -72 1.10 
40895 VHF /UHF Mix, Osc 3039 TO -72 .95 

Grab bag 40897 VHF /UHF IF Amp 3039 TO-72 .90 25/S1.00 

SIGNAL DIODES 
2N5179 LoNoise, Amp, 

Osc, Mix, Cony 3039 709 TO -72 1.10 
Grab bag 2N918 VHF /UHF Amp 

20/51.00 Mix. Cony 3039 709 TO -72 .95 

CAPACITOR 
2N2905A(P) DC, VHF, Amp 

Hi Sp Sw 3025 708 TO.5 1.15 
5 ufd 25V axial lead TRANSISTORS ARE NEW, FIRST QUALITY, BRANDED DEVICES - ON HAND 5.10 ea. 15 /S1.O0ALFOR IMMEDIATE SHIPMENT 



INTERNATIONAL ELECTRONICS UNLIMITED 
1 10% OFF ON ORDERS OVER S25.00T MARCH SPECIALS 

5001 12 DIG 4 funct fix dec 52.95 1103 256 bit RAM MOS $2.95 
5002 Same as 5001 exe btry pwr 4.95 5260 1024 bit RAM 2.95 
5005 12 DIG 4 fund w /mem 6.95 5261 1024 bit RAM 2.95 
5725 8 DIG 4 fund chain & dee 2.25 5262 2048 bit RAM 7.95 
5736 18 pin 6 DIG 4 tuna 4.45 2102 1024 bit static RAM 6.95 
5738 8 DIG 5 tuner K & Mem 4.95 5203 UV Era. 19.85 
5739 9 DIG 4 fund (btry sur) 4.95 HP50827414 4digit common cathode 
5311 28 pin BCD 6 dig mux 4.95 Fits 14 pin DIP - .11 bubble lens 2.75 
5312 24 pin 1 pps BCD 4 dig mux 4.95 MAN 7 Red 7 eg .270" .99 
5313 28 pin 1 pps BCD 6 dig mux 4.95 MAN 66 Red .6" spaced sag 3.50 

5314 24 pin 6 dig mux 4.95 MAN 6 Red .6" solid seg 4.25 
5316 40 pin alarm 4 dig 5.95 8008 8 bit CPU prime quality 64.50 

I 
TTL 

Ea 

Ea. Ea. 74141 $1.23 
7400 $ .19 7447 $1.15 74145 1.15 
7401 .19 7448 I IS 74150 1.09 
7402 .19 7450 .24 74151 .89 
7403 .19 7451 .27 74153 1.29 
7404 .22 7453 .27 74154 1.59 
7405 .22 7454 .39 74155 1.19 
7406 .39 7460 .19 74156 1.29 
7407 .39 7464 .39 74157 1.29 
7408 .25 7465 .39 74161 1.39 
7409 .25 7472 .36 74163 1.59 
7410 .19 7473 .47 74164 1.89 
7411 .29 7474 .41 74165 1.89 
7413 79 7475 .75 74166 1.65 
7415 .39 7476 .47 74173 1.65 
7416 .39 7483 1.11 74175 1.89 
7417 .39 7485 1.39 74176 163 

7422 .29 7489 2.75 74180 1.09 
7123 .35 7490 .76 74181 3.65 
7425 .39 7491 1.29 74182 .89 
7426 .29 7492 .79 74184 2.69 
7427 .35 7493 .79 74185 2.19 
7430 .22 7494 .89 74190 1.59 
7432 .29 7495 .89 74191 1.59 
7437 .45 7496 .89 74192 1.49 
7438 .39 74100 1.65 74193 1.3a 
7440 .19 74105 .49 74194 1.39 
7441 1.09 74107 .49 74195 .99 
7442 .99 74121 .57 74196 1 83 
7443 99 74122 .53 74197 1.15 
7444 1.10 74123 .99 74198 2.19 
7445 1.10 74125 .69 74199 2.19 
7446 1.15 74126 79 74200 7.95 

Low POWER rn 
741.00 31 741.51 .33 741.90 1.69 
741.02 33 74155 .33 741.91 1.75 
741.03 .33 741.71 . If 74193 1.69 
74104 I I 74172 A9 741.95 1.69 
741.06 .31 741.73 69 74198 2.79 
741.10 .33 74174 .69 741164 2.79 
74120 .33 74178 .79 741.165 2.79 

°1.4° 1:6ti OLB6 
1.25 

9 

HIGH SPUD TÌL 
74H00 33 74H21 33 74H55 .79 
74H01 33 74H22 31 741460 .39 
74H04 II 74H 10 1 I 74H61 19 
74H08 II 74H40 II 74H62 19 

74H10 I I 74H50 .11 74H72 .49 
74H1 1 11 74H52 13 74H74 59 
74H20 l3 74H53 19 74H76 59 

WOO SERIES ÌÌL 
8091 59 8214 1.69 8811 .69 
8092 59 8220 1.69 8812 1.10 

8095 1 19 8210 2 59 8822 2.59 
8121 89 8520 1 29 8830 2.59 
8121 1 59 855 1 165 8831 2.739 
8110 2.19 85512 2.49 8836 .49 
82íK1 2.59 8554 2 19 8880 1.13 
8210 3.49 8810 79 

9000 SERIES 1TL 
9002 19 94114 89 9601 99 

MEMORIES w /data IrL 
1101 256 bit RAM MOS 1.75 
1103 1024 but RAM MOS 4.95 
5203 2048 bit eraable PROM 24.95 
5260 1024 bit RAM Low Power 3.95 
7489 64 bit RAM TR 2.75 
, 2 23 Progr able ROM 4 95 

I N E A R 
C I R C U I TS f 1 II 

., 

, 

300 Pos V Reg (super 723) TO-5 79 
301 Hi Perf mDIP TO-5 .32 
302 Volt follower TO-5 .79 

CALCULATOR & 
CLOCK CHIPS w /data 
5001 12 DIG 4 funct fox dec 3.95 
5002 Same as 5001 exc btry pwr 7.95 

r 12 DIG 4 lung w/mem 8.45 
MM5725 8 DIG 4 funct chain &des 2 -79 
MM5738 

8 DIG 
DIG 4 fund 4.95 

MM5738 9 DIG 4 funct K & Mem 6.95 
MM5739 9 DIG 4 fund (btry sail 6.95 
MM 5311 28 pin BCD 6 dig mux 6.95 
MM 5312 24 pin 1 pps BCD 4 dig mux 6.95 
MM 5313 28 pin 1 pps BCD 6 dig ewe 7.95 
MM 5314 24 pin 6 dig mux 8.95 

5316 40 pin alarm 4 dig 8.95 

304 Nag V Reg TO -5 .89 
305 Pos VReg TO.5 .95 
307 Op AMP (super 741) mDIP 705 .35 
308 Micro Pwr Op Amp mDIP TO -5 1.10 
309K 5V IA regulator TO-3 1.65 
310 V Follower Op Amp TO-5 mDIP 1.19 
311 Hi pert V Comp mDIP TO-5 1.05 
319 Hi Speed Dual Comp DIP 1.29 
320 Meg Reg 5.2. 12. 15 TO 3 1.35 
324 Quad Op Amp DIP 1.95 
339 Quad Comparator DIP 1.69 
3401 Pos Volt Reg 

(6V -8V 12V- 15V -18V 24V) 70 220 1.95 
370 AGC /Squelch AMPL TO .5 or DIP 1.15 
372 AF IF Stnpdetettor DIP .79 
373 AM /FM /$SB Strip DIP 3.25 
376 Pos. Reg mDIP .59 
377 2w Stereo amp DIP 2.69 

LED & OPTO ISOLATORS 
MV 108 Red TO 18 S .25 ea. 
MV50 Axial leads .P0 

MV5020 Jumbo Vis. Red (lied Dome) .33 
Jumbo Vis. Red (Clear Dome) .33 

ME4 Infra red dofl. dome .60 
MANI Red 7 seg..270" 2.50 
MAN2 Red alpha nun, .32" 4.95 
MAN3A Red 7 seg. 127' ,79 
MAN3M Red 7 seg..127" claw 1,15 
MAN4 Red 7 seg. 2.15 
MAN5 Green 7 seg. .270" 2.95 
MANE .6" high sold seg 6.95 
MAN7 Red 7 seg..270" 1.35 
MANE Yellow 7 

soled 
70" 3.95 

MAN64 .4" high soód eg 4.50 
MAN66 6" hit spaced sog 4.65 
EH 707 Red 7 e 3 "' 2.15 
í1C T 7 Opto osoí transistor fig 

380 2w Audio Amp DIP 1.49 

38168 Lo Noose Dual preamp DIP 
1:79 

382 Lo Noe Dual preamp DIP 1.79 
550 Prec V Reg DIP .79 
555 Timer mDIP .99 
560 Phase Locked Loop DIP 2.75 
562 Phase Locked Loop DIP 2.75 
565 Phase Locked Loop DIP TO 5 2.65 
566 Function Gen mDIP TO 5 2.75 
5567 Tone Gen mDIP 2.95 
709 Operational AMPL TO-5 or DIP .29 
710 Hi Speed Volt Comp DIP .39 
711 Dual Ddterence Compaq DIP .29 
723 V Reg DIP 69 
739 Dual Ho Perf Op Amp DIP 1.19 
/41 Comp Op AMP mDIP TO 5 .35 
747 Dual 741 Op Amp DIP m TO 5 79 
748 Freg Ads 741 mDIP .39 
1304 FM Mulpx Stereo Demod DIP 1.19 
1307 FM Mulpx Stereo Demod DIP .82 
1458 Dual Comp Op Amp mDIP .69 
L. H2111 Dual LM 211 V Comp DIP 1.95 

9101 1 14 9112 89 9602 89 

Data sheets supplied on request 
Add S.50 ea. for items less than $1.00 

DTL 
930 S 17 937 S 17 949 S .17 
937 17 944 17 962 17 
,13f 

3065 TV FN Sound System DIP .69 
3075 FMudio TR& 

Audio preamp DIP 79 
3905 Quad Timer DIP .59 
3905 Precisrori Timer DIP .65 
7524 Core Rlem Sense AMPL DIP 1.89 
7534 Core Rlem Sense Amp DIP 2.59 
8864 9 DIG Led Cath Orvr DIP 2.50 

t / 941. 17 963 

J CMOS 
744-00 739 74074 1. 1 í 74C 162 1 2 -i 

74CO2 55 74C76 1.70 0 74C16 I 1.25 
74C04 .773 74C107 1.50 74C164 i.í0 
74008 75 74C151 2.90 74C171 2.90 
74C10 bí 74C154 3.50 74C195 1.00 
74C20 .65 74C157 2.19 80C95 1.50 
74042 2 15 74C160 i 2í 80C97 1.50 
4[75 1íS 740161 I!, 

LALL 

4000 SERIES - 
RCA EQUIVALENT 
CD4001 55 CD4013 120 CD4023 55 
CD4009 85 CD4016 1.25 CD4025 55 
CD4010 85 CD4017 2.95 CD4027 1.35 
C04011 55 CD4019 1.35 CD4030 .95 

CD4012 55 CD4022 775 0D4035 2.85 

75451 Dual I iipheral Driver mDIP 39 
75452 Dual Penpheral Drover mDIP 39 
75453 13511 Dual Periph. Driver mOIP 39 
75491 Quad Seg Driver for LED DIP 79 
/5492 Hex Dog! Drover DIP 89 

Data sheets supplied on request 
Add $.50 for items less than $1.00 

1111 
IC'S & LED'S ARE NEW, UNUSED, MARKED, SURPLUS PARTS, TESTED FUNCTIONAL. SATISFACTION GUARANTEED. 

Shipment will be made via first class mail - postage paid in U.S., Canada 
and Mexico - within three days from receipt of order Minimum order - 

E-xJ $5.00. California residents add sales tax. 

//our INTERNATIONAL ELECTRONICS UNLIMITED 
trko EAon P.O. BOX 1708 MONTEREY, CA, 93940 USA 

411.'''i 
PHONE (408) 659 -3171 ill 

Circle 94 on reader service curd 93 



94 

MEMORY SYSTEM $125.00 
1024 core memory system, 1024 words memory, 
8, 9, or 10 bits /word. Random access, with all 
logic, register, timing, control, core select 
and sense functions in one package. New, 
with 60 page booklet includes schematics, 
Measures only 9x4x1 inches. Good start for 
mini -computer. 

TONE GEN. BOARD 
3 Octave tone gen. board from Magnus Organ. 
Unused and tested, with instructions & amp. 
$14.95 two for $25.00. 

PIANO KEYBOARD $9.95 
For use with above organ or synthesizer, etc. 

MULTI -USE XFMR $8.95 
Output 18 V @ 6 amp; 17 V @ 6 amps; 10 V 
@ 10 amp. Brand new. $8.95 ea., 2 for $15; 
10 for $50. 

PHOTO -STROBE 
Made for Instamatic but useful on any camera 
with instructions provided. Info also on trick 
uses, automotive strobe, slave strobe, auto- 
motive strobe, Psychedelic repetitive strobe, 
etc. Complete with charger & Nickel Cadmium 
batteries. 

$9.95 or 3 for $25.00 

Please add shipping cost on above. FREE 
catalog. 

Val=SURPLUS 
ELECTRONIC 
MATERIAL 

P.O. BOX 62 
E. LYNN MASS. 01904 

Circle 95 on reader service card 

PLANS & KITS 
TV ping pong game. Plays through your 
set's antenna terminals. Plans $3.25. Also 
available, 4- channel digital scope plans 
and others. ARS SYSTEMS, P.O. Box 1922, 
Sunnyvale, CA 94088 
AUDIO processing circuits . .. designs, kits, 
units. Laboratory tested designs for hobby- 
ist through professional use - limiters, 
compressors, AGC's, equalizers, mixers, 
preamps, and more. Send now! Complete 
catalog for $1.00 (refundable) - CIRCUIT 
RESEARCH LABS, 3920 E. Indian School 
Rd., Phoenix, AZ 85018 

KITS 
UNIQUE 
CANADIAN 
ELECTRONICS 
CATALOGUE 
S1 00 
Irdundable on 1st purchase/ 

featuring 
SINCLAIR hi fi modules and calculator 

kits. We will include the new 32-page 
Project 80 hi -fi module construction 
manual. 
AMTRON electronic kits -over 100 types! 
Speaker kits and components 

American enquiries welcome' 

DL3D8TOfl &, rELECTRO/1/CS 
1736 AVENUE RD., TORONTO, ONT. 

M5M 3Y7 DEPT. RE -3 

DIGITAL alarm clock kits. Complete kit of 
electronic parts for 4- digit, LED display 
alarm clock -$22.30 post paid. Send for 
free flyer, bargain kits, components. 
DIGITEX, Box 47311, Dallas, TX 75247 
FREE catalog. Most unusual electronic kits 
available. Music accessories, surf, wind 
synthesizers, wind chimes, many others. 
PAIA ELECTRONICS, Box B14359, Okla- 
homa City. OK 73114 

CT 5001 CALCULATOR CHIP ea. 3.95 / 
close out sale while they last. w /data 

8210 DIP 4 -BIT SHIFT REGISTER 
4 -Bit Shift Register - -- parallel and 
serial input and output;data entry 
is synchronized with clock pulse. 

ca. $.50 10 for 53. 3 

CARBON RESISTORS 
Carhop Resistors ',-Watt , iul; pilaw, 
all values in stock.l0 per value (minimum 

quart it' 1. ten for 5.4; 

FAIRCHILD "TRIMPOTS" I 
ea. only $.89 ..y -. 10 for $7.50 
Brand new 20 turn precision trimmers.These 
are prime parts mostly individually packed 
in scaled cnvelopes.These values in stock: 

S0 OHM I K SK _; K 
500 OHM 2 K 10 K 

POTTER 
BRUMFIELD '4- 
Type OP Relay 4 PDT 3,4 Contacts 
24 VDC (650 coil) ca. $1.50 10/$14.00 
120 VAC (10.5 MA coil) ea. $1.75 10/$15.75 

DIODE ARRAY 2i /./ ,(4.. 
:I 1N914 Silicon Signal Diodes in one 
aackage.20 leads spaced .1 "; no common 
,nncrtion. ca. S.25 10 for 52.:5 

IC SOCKETS PBC Mounting 
21 pin- - -5. -S 

n 40 " --51.25 

SEND FOR 
C.O.D. PHONE ORDERS 

FREE FLYER! ACCEPTED- -510 MINIMA 

All parts surplus and tested;leads plated 
with gold or solder.Orders for $5 or more 
are shipped prepaid;smaller orders add 
SSt.California residents add Sales Tax. 
IC< <hipped within '4 hours. 

BR YL.Of PSacramento17 FEFFF Ca. 

ELECTROfICS 95841 
(916) 334 -2161 
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' WE'RE NOT UON... QUALITY 
Hard -to -beat 

prices ! ' 
COMPONENTS 

é 
BRIGAR cicerones 

Computer Grade Capacitors MAL MALLORY CGS 
QUAIV MFD VDC SIZE EACH 

10000 1100 35 1 -25/64 x 2 -11/64 $1.00 
28000 100 350 1 -25/64 x 2 -11/64 .90 ,, - - -- - - - 10000 80 400 1 -25/64 x 2 -11/64 .90 

100 CFM, Mfr. Howard Ind. 7X :sane ry 

Model t 1075 -10 -3369 e'S f/ ' i' 
115 VAC, 60 cycle, 20 watt, ii.P. 

3000 rpm. . 

Size: 4" blade, 3" deep. 
Complete with blade guard and mounted on a flat 
metal plate. Features low noise level, high vol 
ume of air. Great for cooling electronics and 
electrical equipment. 
7000 units in stock BRIGAR SPECIAL $4.95 each 

INCANDESCENT LAMPS 
GENERAL ELECTRIC # 387 LAMPS 

28 volts, .04 amps. Bulb style - T 1 -3/4, Bas, 
mid. flanged. 

40,000 in stock, BRAND NEW BOXED 305' each 

COUPON FOR BRGARMAIL 

e eiecTro ICS FREE! catalog 
10 Alice Street, Binghamton, New York 13904 

Te1.:607- 723 -3111 

Name 

Address 

cuv 

SEND CHECK OR MONEY ORDER 
N. ORDER MI 

1 $10.011 
Stab Zip 

ncivae oosta9t. excess re f 

Circle 97 on reader service card 

EXOTIC COMPUTER DATA INPUT 
KEYBOARD and HOUSING 

Completely enclosed key- 
board, made by HONEY- 
WELL part of input term- 
inal of' local computer man- 
ufacturer. 60 keys, magnetic 
reed type, including alpha 
& numeric shift keys. TTL 
encoded in a 7 bit binary 

I r l l l I 
code, and output is TTL 

I I I 11I1 I 
compatible. We provide a ci 

I l I I l I l l chip to easily convert to 
1 1 I I I 1 1 1 ASCII, or any other code. 

Housing is cast aluminum 
12% "x17 "x7" high, Display 

.. area is 3Y "x16%' , for read- 
outs of your choice. All cir- 
cuity data provided, for key- 
board and chip. 

STOCK NO.R5237 Complete with data. $59.50 Wt. 15 lbs. 

r 

STOCK 
STOCK 
Octal 

TIME DELAY RELAYS 
II 2 TIME DELAY RELAYS,one with fixed delay 

J 
q of 10 seconds, and other with variable delay, from 3 to 10 seconds. Each relay and delay cir- 

v cuitry is enclosed in clear plastic case, with a, octal socket base. Octal socket supplied. Oper- s ates from 24 to 60 VDC. Relay is P & B KA 4- series, DPDT with 10 amp contacts. Time delay II 1,i is solid state circuitry, using a Unijunction. Data supplied showing how to increase delay, and making fixed delay variable. 

NO.R5229 Fixed 10 second delay, 2.95 ea. 2/5.00 
NO.R5230 3 to 10 second delay, 3.95 ea. 2/7.00 socket included wit all relays. 

HIGH POWER TRANSFORMER 
35 Volts @ 6.0 Amps. ct. and 10 volts @ 10 amps. 
STOCK NO.R9906 $8.95 ea. 2/16.00 

Include sufficient postage.Excess refunded. Send for new 
Catalog 13, just out, with many electronic bargains. 

DELTA ELEROICS CO. 
MASSACHUSETTS 

Phone (617) 388 -4705 

Circle 98 on reader service card 
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60 -WATT STEREO 
AM -FM- MULTIPLEX 

AMI Solid OY, rinted Circuitry 
Sade ONO DIN 

l P.,.... All F.. 11, Sy.l.,al 

59 
WITH 

5 ESCUTCHEON 

Features: 4-speaker system. built -in 
FM antenna. record player lacks on separate panel. 
Another external panel consista of provisions for ex- 
ternal FM and AM antenna. "satellite" speakers to 
provide 4- speaker ground, jacks for connecting tape 
recorder to radio tuner or phono of systems to record. 
Lower inv.& for connecting tape deck that will play 
back thru the internal amplifier for systems. AC jack for 
phono power connection. RED, GRF.EN and CLEAR in- Chou wt. lbs diotors for Phono, AM. and FM respectively. Includes 
red indicator on front panel for STEREO indicator. 
Hu ...rate input to plug into mike, guitar and other 
musical instrument. Has front panel controls. PHONO - 
STEREO- AM -FM. MONO. FM STEREO. GUITAR, TAPE] 
MIKE master control switch. LOUDNESS, BALANCE. 
TREBLE. BASS controls. with power ON -OPF rocker 
witch. and AFC ON -OFF. Designed for all audio -philos 

ro wall unit in DEN r FAMILY ROOM, or con- 
trol iunit by easy chair in family room, or for those 
who wish to design their own console or modular sys- 
tem. With fi ft. 115 VAC cord and plug. Only 13 x 

x :i1/2" deep. 

AM -FM- 
MUR -DIAL 
Indicators) 

With knobs. 

MAN- 
MITY DIGIT 
LED'DCM'S' l it MAN. 

SLA-1 
Oa1e Bumfacturera as Monsanto' MAN -1, MAN-4, Lireunics 

n -, ion 8.88 707 and 704, Opcoi SLAI (the last 4 having rharac_ 
ter heights of 0.33 at n extra charge). Each kit n 

,"I T ,'1,.,, t1,iMrr eludes 342" p -c hoard with fingers for EKEL edgy 
1 MAN.. .27 11. N . aM. connector, side -mounting dip socket. LED readout "1 
MAN-. .lea. Mee.eete r"ur choice, a or., 3 l( ".- and Molex ocnreItrn 
707 .33 h. Litre.ice ,this ELIMINATES EDGE( NO YOI'R 
re4 .33 N. booklet. INCLUDES P.C. . EDGE CONNECTOR - FREE( 

LI ata-l .33 N. o.... Pin- for -pin MAN -I, Pin -for -pin MAN - I. elec. tame 

Ii6y Iy gat 
"THE COMPUTER ON THE CHIP" 

Only 

Usually called "Microprocessor" - it is p Channel 
Si gate MOS 8 -hit Parallel Central Processor. A CPU 
Central Processire Unit on chip. Features complete 
instruction decoding and control. Capability to addrees 
16K a 8 bits of memory (RAM, ROM, SR). Build a 

micro-computer , +yetem when interfacing with other 79 chips, och as 1101, 1103, 2102 (RAMS), etc. With 
spec sheets. 16 -pin dip package. $79.95 

2102 1000 -bft 'static" Ram for above. 59.95 

16 -BIT MICRO PROCESSOR BASIC 
The lowest-priced 16 -bit system! Outperforms he SOO,. SYSTEM 7, 
The CPU (Central Processing Unit) includes Q 4- MM5750's, called RALU's, and ne MM5751 CROM. only $149 RALU - called Register and Arithmetic Logic Unit - 
is 4 -bit control bus, and the CROM is Control -and- 
Read -Only Memory. The four RALU's in parallel form it 
16 -bit unit, The RALU's are controlled by micro-in- 
structions. stored in the CROM. With spec /Mr.,- 

"GIANT DIGIT" READOUTS 
3 for $12. $4.50 each 

Mfgr Type color Sim Opeea SLA-3 Red 0.7" - flA] 
Ope. SLA -3 Green 0.7 M4N - . 

Opcoa SLA -3 Yellow 0.7 7- SEGMENT M" MAWS* Red 0.5 Reflective bar Lltr.Nla 747 Red 0.6 25 mils per sag Llbewlx Red 0.8 771 compatible AI1 LED. fits standard 14 -pin socket For giant clocks, 
Plus or Minus I DCMs, etc. 

NATIONAL 
NUMERICAL 
DISPLAY PANEL 

GAS DISCHARGE 
DISPLAY 
POWER 
SUPPLIES 

1 \ \ \ \l 7J711111 
IIIIIO' $5.95 

3 f 

Type NDP1252 cold cath- 
ode gas discharge. 7- eg- 
ment /8 -digit symbols minus, 
overflow and dot. Properly 
multiplexed. Like Burroughs 
Panaplex -Two. Color: OR- 
ANGE. Used in calculators, 
equipment etc. Anode supply 
voltage 190 vdc. We have 
listed miniature power sup- 
ply for them. With sche- 
matic. 3 x 10/4 x t /x " 

Same . the 9 -digit Pan - 
aplex Two and the Na- 
tional unit, but 11 digits 
with socket $8.85 

JUMBO 0.6" MITT DIGIT DCM 
MAN -6. Same electrical specs as the MAN -1. Mea- 
sures 1 r/e x 1 /e° encapsulated in red epoxy lens. 
Outperforms all reflective bar type.. MORE BRIL- 
LIANT! Made for distance and wide -angle viewing. Fits 
into standard 14 pin DIP socket, Kit includes MAN -6, 
right angle IC socket, edge connector, pc board, .- 
sorted resistor and capacitors, SN7475, SN7447, 
SN7490, Molex socket. and booklet. 9,95 

Same as above except uses MAN -64, 0.4 ALI. LED 
readout. MAN -1 characteristic. Only $8.88 

NATIONAL 
LM -340T VR's 

70.220 Cas. 1 Aine 
POSITIVE VOLTAGE 

$1.75 Each 
ENE 3 - T.k 1070 

TYPO Volts 
L14-340-05T S r 
LM-340-OST 5 e 
LM-340-09T y 
LM340.12712 v 
L M-340-tsT15r 
L M-340-1. lay 
LM340-24724v 

"MEMORY 
LANE" 

' Bse Any 3- Take 10% 
1 1101 256 Bit RAM MOS .31 a0 1103 1024 Bit RAM MOS 4.30 7489 64 bit HAM j 8223 Yrogrammabl ROM 

' ' 2.98 ATse5220Pre- Programmable 
ROM 296 MM52601024 Bit RAM G MM52622048 Bit RAM ... 8.60 MM5203 Eraceehle PROM 8.88 

60 

INDUSTRIAL SPEED CONTROL S4 e95 

that controls home, shop and industrial lighting tool A 

very elaborate circuit for controlling many electrical 
and electronic devices. Easily controls speeds of electric 
drills. brush 

With lvaarrl blear peed or dimmi 
rated 

control Ìn 
heavy -duty aluminum case. 3 x 2% x 2. With diagram 

and hookup.. 

Only 

20 -WATT 
STEREO 
AM -FM- 

MULTIPLEX 

. 20.watt Solid SOU Arapliaerl WITH GLASS 
All solid Sam. Piloted Circuitry 

All Purppos Ail Family Symons' 
ESCUTCHEON 

The moat unusual HI -FI stereo buy of 1974. A unit that 

has so many unique and different function., makes it 
the east system of Its kind t the usual Poly Pak ecoa- 

prias. Features: built -in FM ante... record player 

jack. . separate paneghl. Another eternal Appal oo.Mu 
of provisions for and 

coennecting a tape record- 

er 
l 

tuner of systems to record. Lower 
O fora Inner phoso 0 

paste for connecting tape deck that erill play back thru 

in ro amplifier for ictu rod indica- 

tor p Ì front for STEREO indicator. Another look 

for plugging 
a 

pal. of stereo headphone. 

Has the following control. on front pall. PBter 
STEREO- AM -FM. MONO, PM STEREO, 

BASS 
control switch. LOUDNESS, BALANCE. TREBLE, 

controls. with power ON -OFF rocker switch. Molesed 
for all udio- philes to um as wall unit In DEN or 

FAMILY ROOM, or control unit by wooy chair in family 
room, or for those who wish to design their own con - 

eole or modular system. With 6 ft. 115 VAC cord and 

plug. Only 13 7 5%. plus di.grsm. Bbpi wt. 3 lb.. 
With knob.. 

.1 
5995 

3 x 3" pc board power sup - 
pl> with brightness control 
for the SDP o any gas dis- 
charge tubes. Completely 
wired. As extra feature has 
calculator clock circuit, The 
transformer is the new 
toroidal transformer itself 
worth our asking price. Only 
1/2 X 1/2 ". Electrical specs 
110 vac input, output. With 

-c sheet. 

RAYTHEON -RCA 
NATIONAL 
SI-3HET ICS 

LINEAR 
IC'S 

Buy 3 - 
TM. 107. 

CODE 
grts 1st, 2nd, 3rd lce of Case Style. Ste . Voltages 5 Ihru 24 (D) Duals; (Q) Quads 

lrpa Sale 
C, 1111300 S .69 LM566 2.85 

LM3O1 78 LM567 2.85 
LM302 .88 ¡] LM702 .49 
LM304 .79 LM703 .41 
LM3O5 .89 LM7O3M .41 
LM307 .31 LM7O9 
LM3O8 1.03 LM71O 

.25 
.29 

LM3O9N 1.05 LM711 .29 
1.530914 1.50 LM723 .61 

LM311 
1.10 
.99 

LM725 .69 

LM318 1.7a LM701 1.31 
LM319 1.19 LM741CV .31 
LM320 1.25 LM747(D) .69 
LM322 3.75 LM748 .35 
LM324 (Q) 385 LM733 1.79 
LM338 (0) 1.45 LM1303 .79 
L5340 2.50 LM1304 1.00 

Q LM341-T 1.73 LM1307 .79 
LM .89 LM1458(0) .69 
LM370 

3S0 
1.05 0151498 99 

1M371 1.0S LM1800 3.50 
LM373 1.9a RC2556(D) 2.25 
LM374 1.95 CA3028 .59 
LM376 .49 CA304a .59 
LM377 2.50 CA3054 .59 LI-S 1.10 CA3065 .59 
LM380 1.]e CA3082 .59 
LM381 1.89 LM3900 .49 
1M382 1.69 RC4I381Q) 1.95 
15531 1.95 RC4195 2.50 
1M532 1.955 0 LM425OC 2.10 

6 

M533 1.99 LM7520 .59 
IM338 2.39 LM7521 .59 

D 1 M54 2.95 LM7522 .59 
1M555 88 S LM7523 .59 
LMS58(D) .559 LM7S24 .59 
1M560 2.50 [ LM7525 

2.50 
.59 

1M561 .59 
1M562 2.50 LM7529 .59 
EM565 2.50 LM7535 .59 

8 WATT STEREO AUDIO AMP 
The factory "snipped" most of the cable. to this com- 
pact 8 watt stereo unit with aluminum escutcheon 

o plate. It's emy TO use because we have all the cables 
marked ready to use. With power supply. 115.c. 3 
controls, LEFT end RIGHT VOLUME controls for two 
speakers for balancing and center TONE control. With 
knobs. 7 x 3% S1/2. Hookup spec sheets. 

>f I Í $3.93 2 for 7óla 
Il3S WATT AUDIO r r, 
AMPLIFIER BASIC .% 

For Class AB use. Basic includes: Signet.' 
540 30 transistor high power driver TO -5 
"IC ", with pair of complimentary 35- 
w-all plastic transistors, i.e. 2N5296 npn 
and 2N6109 pop. With schematics, printed 
circuit and parts board layouts. 

BUY 10 IC'S TAKE 15 % - BUY 100 TAKE 25 % 

Inflation -Fi Ming .wN._ f( 
ECONOMY I PRICES 
TYPO Sale 1'"f,., I., irn« n,m,Mr' .n««, J, ,i 1.x1.1 FaetorY M.rked 
557400 6 .17 SN7438 .35 S147481 1.19 5574141 1.19 

S147402 .17 ó SN7441 .95 
ID 

SN7483 .99 S574148 
SN7403 .17 SN7442 .95 SN7486 .41 5574150 
5147404 .21 L] SN7443 ,93 SN7489 2.50 QQ SN741S1 
SN7405 .21 5117444 1.05 557490 .71 5574153 
SN7406 .37 5117445 1.05 5147491 1.15 51174154 
SN7408 .23 557446 1.10 SN7493 .71 SN74133 557409 .23 557447 1.10 0 55749S .85 SN74156 
5N741O .18 SN7448 1.10 SN7496 .85 SN741S7 
SN7411 .27 557450 .17 5574 00 1.55 SN74158 557413 .73 SN74S1 .23 51474104 1.25 51474161 
SN7414 2.25 SN7453 .23 51474 05 .45 5574183 
SN7418 .37 5N7455 .37 SN741O6 .45 SN74164 
SN7418 .37 SN7482 .37 SN74107 .45 SN74185 
SN7417 .37 J 557464 .37 5N74 08 .89 SN74168 
SN742O .18 SN7466 .37 51474 12 .91. SN74173 
SN7422 .27 S147471 .49 5/474113 .91 1=1 SN74174 
SN7423 .33 SN7472 .33 5574 14 .89 51474175 
SN7428 .37 557473 .41 51474121 .55 QQ 5574178 5147426 .27 .41 Di 5574 22 .51 0 5574177 SN7427 .31 SN7475 .71 S1474 23 .91 SN74160 557430 .17 5117476 .45 O 3574125 .85 51174151 
5117432 .27 5147471 .55 3574126 .73 0 5147418 
5117437 .41 5117480 .61 SN74 40 2.50 S1474190 

1.12 
2.50 
.99 
.85 

1.05 
1.49 
1.09 
1.19 
1.19 
1.45 
1.29 
1.49 
1.79 
1.79 
1.55 
1.55 
1.49 
1.81 
1.55 
1.55 
1.05 
3.50 

.79 
1.49 

51174191 
51474192 
5574193 
51474195 

8 
SN74t97 
$574198 
SN74199 
3574200 

1.49 
1.45 
1.29 
.89 
.89 

2.10 
2.10 
.95 

Money -Back 
GUA 
on all Items 

60 -WATT AM- FM- MULTIPLEX 
r some 55 above except $59.95 .mphaar heavy -duty stereo 

to watt unit ... .659.9S 

2 for $19.95 
ce Same as item 11 e p, 

set , } pert. may b. missing. 

INTEGRATED CIRCUIT SOCKETS 
5.45 Buy Any 3 

Discount, . ,, girt-Piny DIP 
Mount 1.00 

TO -s ': or 10 -Pin. .24 
0 -Pi.. (Mint DIP( .35 

14 -P1n, Wire Wrap 69c 
16 -Pbt, Win Wrap 559 

ream add coinage Retools net 30 
Phoole Orders: 

8 De Carmine St., Waliefield Mue 
q 

toff Rater Street) C.O.D.'S MAY BE PHONED 

20 CATALOG fiber Optics, 'ICs'. lattis. Parts 

MINIMUM ORDER - $4.00 

POLY PAKS 
.0.90x 2R. ELD.MASS. 01.40 

Circle 99 on reader service card 95 



ELECTRONIC organ kits, keyboards for 
organs and synthesizers. Independent and 
divider organ tone generators, diode keying. 
35c for catalog. DEVTRONIX ORGAN PRO- 
DUCTS, Dept. B, 5872 Amapola Dr., San 
Jose, CA 95129 
CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes 
required. No electronic experience neces- 
sary. Illustrated plans $2.00. SANDERS, Dept. 
A -25, Box 92102, Houston, TX 77010 

FOR SALE 
SAVE! Best discounts. CB and marine 
transceivers. Brand names. CBS, 4647 - 
130th Ave. S. E., Bellevue, WA 98006 
LOW -noise resistors - 1/4W, 5%, carbon - 
film from 10-3.3 Meg for 31/2c each. Fifty 
of one value for $1.25. 10% discount over 
$50. 75c postage /handling. Free samples 
and specifications. COMPONENTS CENTER - 
RE, Box 134, New York, NY 10038 

COMPLETE construction plans- Telephone: 
answering device, automatic dialer, "black 
boxes ", call diverter, call limiter, conference 
bridge, central dial exchange, melodic ring- 
ing generator, recorder -actuator, remote 
control, schematics, speakerphone, Tele- 
link burglar alarm, voice scrambler, $3.00 
each. Electronic- Biofeedback conditioner, 
horticulture stimulator, multifrequency en- 
coder network (Speeds telephone dialing 
500 %!). $5.00 each. One year subscription: 
Telephone electronics line (Tel) $3.00. Super 
illustrated catalog of plans, many more, 
50 cents. All of the construction plans above 
plus a years subscription to tel and catalog: 
24.95. TELETRONICS COMPANY OF AMER- 
ICA, P.O. Drawer 3450, Hollywood, CA 90028 
MINICOMPUTER for sale. Dec PDP-8L Mini- 
computer with 4000 word by 12 bit memory, 
manuals, schematics, and some programs. 
$1500.00 or best reasonable offer. DAVID 
KOHL, 3002 Bedford Ave., Brooklyn, NY 
11210 

INTEL 8008 
Four Bit Microprocessing Chip 

$79.50 

MINIATURE TRIM POTS 
5K, 10K, 25K, 50K, 100K 
$.75 ea. 3/$2.00 
MULTI -TURN TRIM POTS 
Similar to Boums 3010 style j(' 
x W x 1%''; 50, 100, 500, 2000, 
5000, 10,000 ohms. 
$1.50 ea. $3/$4.00 
LIGHT ACTIVATED SCR's 
TO-18, 200V 1A $1.75 

PRINTED CIRCUIT BOARD 

4112" x 61/2" single sided epoxy 
board, f: thick, unetched 
$.50 es. 5/$2.20 

NIXIE TUBES 

Similar to Raytheon 8650 
tubes, with socket and data 
sheet $2.25 3/x 00 

TIS 73 N FET 5.50 

ER1TRIGGER DIODES 4/51.00 900 .00 
2116028 PROG. UIT 5.75 

VERIPAX PC BOARD 
This board is a S{, single sided 
paper epoxy board, 4 %,'x6Y, 
(standard veripax), DRILLED and 
ETCHED which will hold up to 
21 single 14 pin IC's or 8, 16 
or LSI DIP IC's with busses for 
power supply connections. Is 
also etched for 22 pin connec- 
tor. $5.25 

FLV 100 VISIBLE LED 5.30 
ME-4 tit LED 5.40 
MT -2 PHOTO TRANS 5.60 
GREEN CAP OSL16 LED 5.60 
RED GAP OSL -3 LED $.40 
14 PIN DIP SOCKETS 1.40 
16 PIN DIP SOCKETS .30 

10 WATT ZENERS 
3.9, 4.7 OR 5.6 V 5.75 EA. 
4 WATT ZENERS 

3.9, 5.6, 6.8 OR 12 V 5.30 EA. 

Silice' Power Rectifiers 
PRY 

100 
200 
400 
600 
$00 

1000 

lA 3A 1M 
.06 .14 .30 
.07 .20 .35 
.09 .25 .50 
.11 .30 .70 
.15 .35 .90 
.20 .45 1.10 

REGULATED MODULAR 
POWER SUPPLIES 

+ - 5VDC AT 100 ma, 

115VAC INPUT $19.95 
5VDC AT 1A, 115VAC 
INPUT $19.95 

IN 4148 14/$1.00 
Terms: FOB Cambridge, ass. Send 
Check or Money Order. Include 
Postage. Minimum Order $5.00. 

Send 20c for our catalog featur 

5011 

.60 
1.15 
1.40 
1.60 
220 
2.60 

TRANSISTOR SPECIALS 
2N256 PNP GE TO-3 5 .50 
2N404 PNP GE TO-5 4/51.00 
2N3919 NPN Si TO-3 RF $1.50 
MPSA13 NPN Si TO-92 3/$1.00 
MPS3393 NPN Si 10-92 4/$1.00 
2N3767 NPN Si TO-66 .70 
2N2222 NPN Si TO-18 5/$1.00 
2N3055 NPN Si TO-3 $1.00 
2N3904 NPN Si 10-92 4/$1.00 
2N3906 PNP Si TO-92 4/51.00 
2N5296 NPN Si TO-220 $ .50 
2N6109 PNP Si TO-220 5 .55 
2N4898 PNP Si TO-66 5 .60 
M12252 NPN Si T0ó6 $ .90 
2N3638 NPN Si TO-5 5/81.00 
2N2218A NPN Si TO-5 4/51.00 

C/MOS (DIODE CLAMPED) 
74C 02 5 .55 CD 4022 $2.25 
74C 165 $3.50 CD 4023 5 .53 
CD 4001 5 .53 CD 4024 52.30 
CD 4002 5 53 CD 4025 $ .50 
CD 4006 $3.60 CD 4026 $5.00 
CD 4007 $ .60 CD 4027 $1.20 
CD 4009 S .80 CD 4028 $2.75 
CD 4010 $ .53 CD 4029 $4.80 
CD 4011 5 .53 CD 4030 5 .65 
CD 4012 5 .53 CD 4035 52.30 
CD 4013 $1.00 CD 4042 52.75 
CD 4015 $3.35 CD 4046 53.75 
CD 4016 $1.05 CD 4047 $3.60 
CD 4017 52.70 CD 4050 $1.05 
CD 4019 51.20 CD 4055 $3.20 

CAPACITORS MAN -1 Red or Yellow 
6V 30UF TANT 5/$1 LED READOUT ....52.50 

20V 4.7ÚF TANT 5/51 MAN -3 READOUT $1.75 
6.8 OF 35V TANT 3/51 MAN-4 READOUT $2.00 
50V 100ÚF ELECT 5.40 SLA 3 
25V 30ÚF ELECT ....4 /$1.00 RED OR YELLOW $4-'JO 

Full Wave Bridges 

PRV 2A 6A 25A 
200 .95 1.25 4.00 
400 1.15 1.50 5.00 
600 1.35 1.75 6.00 

1103 1024 bit RAM $4.75 
NEC 6003 2048 bit RAM $9.50 
1101 256 bit RAM $1.75 
8225 64 bit -write RAM $2.75 
8223 -PROGRAMMABLE 
ROM $4.75 
MM5203.2048 Bit 
ERASABLE PROM $24.00 

Conductive Elastometer low 
profile calculator keyboard. A 
244' X 344' X 1/2' flex key. 
19SKó keyboard having 0.9,, 

X, ±, =, K -FC buttons 
with off, on switch. $6.00 
CT5005 12 DIGIT 
CALCULATOR CHIPS $7.95 

TTL IC SERIES 
74L00- .30 7476- .47 
7400- .18 7480- .65 
7401- 28 7483 -1.00 
7402- .18 7485 -1.30 
7403- .18 7486- .48 
7404- .22 7489 -2.75 
7405- .22 7490- .75 
7406- .37 7491 -1.30 
7407- .37 7492- 75 
7408- .24 7493- .75 
7410- .18 7495- .85 
7411- .30 7496- .85 
7412- .45 8220 -1.50 
7413- .75 74107- .50 
7416- .37 74121- .60 
7417- .37 74123 -1.00 
7420- .18 74125 -1.40 
7426- 20 74126 -1.40 
7427- .33 74150 -1.15 
7430- .18 74151- 35 
7432- 20 74153 -1.10 
7437- .44 74154 -1.60 
7438- .37 74157 -1.15 
7440- 21 74163 -1.15 
7441 -1.05 74164 -1.85 
7442 -1.00 74165 -1.85 
7445 -1.00 74173 -1.80 
7446 -1.15 74175 -1.45 
7447 -1.15 74177 -1.80 
7448 -1.20 74181 -3.60 
7450- .18 74192 -1.45 
7472- .40 74193 -1.38 
7473- .43 74195 -1.00 
7474- .43 75324 -1.75 
7475- .67 75491 -1.10 

80380 IC VOLTAGE CON- 
TROLLED OSCILLATOR $4.95 

5311 - CLOCK CHIP 6 DIGIT BCD 
HOLD COUNT. OUTPUT STROBE $6.75 
5314 - CLOCK CHIP 6 DIGIT HOLD 
COUNT, OUTPUT STROBE $6.75 
5316 - ALARM CLUCK CHIP 51.75 

2513 - 64x7x5 
CHARACTER GEN. $5.95 
2516 - 64x6x8 STATIC 
CHARACTER GEN. $9.95 

SANKEN AU1110 POWER AMPS 
Si 1010 G 10 WATTS S .640 
Si 1025 E 25 WATTS $17.95 
Si 1050 E 50 WATTS $24.55 

4 WATT IR LASER DIODE $7.95 

LINEAR CIRCUITS 
LM 309K 5V lA REGULATOR $1.65 
723 -40 +40V REGULATOR .. .56 
301/748 -Hi Per. Op. Amp. $ .35 
LM 320 -5 or -15 V REG $1.75 
LM 376 -V to 37V POS REG. $ .35 
741A or 741C OP. AMP. $ .31 
709C OPER. AMP. $ .25 
3407 -5, 12, 15, 18, 24V 

POS. REG. TO -220 $1.75 
101 OPER. AMP. HI PERFORM. 5 .75 
LM 308 Oper. Amp., Low Power $1.05 
747 -DUAL 741. .75 
537 -PRECISION OP. AMP. $2.60 
LM 3900 -QUAD OP. AMP. $ .49 
LM 324-QUAD 741 52.20 
560 -PHASE LOCK LOOP $2.60 
561 -PHASE LOCK LOOP $2.60 
565 -PHASE LOCK LOOP $2.60 
567 -TONE DECODER $2.95 
703 -RF -IF AMP. S .55 
LM370 -AGC SQUELCH AMP. $1.15 
555-2 vs -2 HR. TIMER 5 .a8 
1456 OP. AMP. S .95 
1458 DUAL OP. AMP. S 60 
LM 38G-- 2W AUDIO AMP. $1.39 
LM 377 -2W Stereo Audio Amp 52.60 
LM 381- STEREO PREAMP $1.69 
LM 382 -DUAL AUDIO PREAMP $1.69 
LM 311 -HI PER. COMPARATOR $ .95 
LM 319 -Dual Hi Speed Comp. $1.15 
LM 339 -QUAD COMPARATOR . 51.65 

TRIACS SCR'S 

IP 0 BOX 740 
SOMERVILLE, MASS. 02143 TEL. (617)547 4005 

PRV 

100 
200 
400 
600 

ng Transistors and Rectifiera; 145 Hampshire St, Cambridge, Mass. 

lA 
.40 
.70 

l0A 
.70 

1.10 

25A 

1.30 
1.75 

1.5A 

.40 

.60 

6A 

.50 

.70 
1.10 1.60 2.60 1.00 1.20 
1.70 230 3.00 

35A 

1.20 

1.60 
2.20 
3.00 

SOLID STATE SALES WE SHIP OVER 95'- 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

RADIO a TV tubes 36c each. One -year guar- 
antee. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217 -E Uni- 
versity, San Diego, CA 92105 
FREE catalog. IC's, Semi's. CORONET 
ELECTRONICS, 649A Notre Dame W., Mon- 
treal, Que., Canada, H3C -1H8 US Inquiries. 
ELECTRONIC parts! New! Solid state de- 
vices! Free flyer: DARTEK ELECTRONICS, 
Box 2460, Dartmouth, Nova Scotia B2W 
4A5 U.S. Inquiries. 
"LED'S! This month it's 0.6" digits, pin 
compatible with the Litronix DL -747. 1.95 
ea. Unbelievable? Try our bargain catalog, 
50c. DIAMONDBACK ENGINEERING, P.O. 
Box 194, Spring Valley, IL 61362" 
ELECTRONIC components for the hobbyist. 
IC's, LED's, resistors, capacitors, etc. First 
quality, fair prices, fast delivery. Send 25c 
for complete catalog. DIGI -CRAFT ELEC- 
TRONICS, P.O. Box 94, Brookline, MA 02146 

PDOnMT ©OOC COT 
T C HNO ©MC A 

a booklet of "how to" basics 

Trumbu 11, 833 Raira Dr. 
El Cerrito, Ca. 94530 

MARK 8 computer IC package. Send 20c 
(refundable) for flyer. T A T ENTERPRISES, 
Box 702, Decatur, GA 30031 
RECONDITIONED test equipment. $0.50 for 
catalog. WALTER, 2697 Nickel, San Pablo, 
CA 94806 
JAPANESE transistors, wholesale prices, 
free catalog. WEST PACIFIC ELECTRONICS, 
Box 25837, W. Los Angeles, CA 90025. 
RECEIVING á industrial tubes, transistors. 
All brands -biggest discounts. Technicians, 
hobbyists, experimenters - request free 
giant catalog and save! ZALYTRON, 469 
Jericho Turnpike, Mineola, NY 11501 
TWENTY disc, or 10 bar magnets, $1.00. 
MAGNETS, Box 192 -E, Randallstown, MD 
21133 
QUALITY military and industrial surplus 
electronics. Send 25c for last 3 of our 
monthly picture flyers. It's different! U.S. 
only. STARTRONICS, Box 17127, Portland, 
OR 97217 
SHOTGLASS. As seen in Esquire. Glasscone 
column speaker. $129.50 each. F.O.B. 
moneyback guarantee. TACHYON, TM, Box 
1012, Roselle, IL 60172 

BUILD A SPACE -AGE TV CAMERA!! 

P10.41 , WPIfI C1A,Ji. Dial J . 

BOR .453 PI ATV Research D..o, 

ELECTRONIC Ignition: Capacitor, transistor, 
pointless. Auburn sparkplugs. Information 
10c. ANDERSON ENGINEERING, Epsom, NH 
03234 
DYNACO -A -R, transistors, repairs -boards & 
units, speaker service. Send for prices & 
details. BEAR ELECTRONICS, 177 -R Hill - 
crest Road, Mt. Vernon, NY 10552 
FREE bargain catalog. LED's, transistors. 
IC's, PUTs, relays, xtals, micro components, 
parts. CHANEYS, Box 15431, Lakewood, 
CO 80215 
COMPUTERS! You can build them large and 
fast or small and economical. Design pro- 
cedure and construction manual $3.00. 
Free info. DIGITRONICS CO., 667 East 1700 
South, Orem, UT 84057 
DIGITAL electronics! Complete schematics, 
parts lists, theories- Discrete Component 
Digital Clock, $3.00. Increase technical com- 
petence, hobby skills- Complete course in 
Digital Electronics is highly effective, $10.00. 
Free literature. DYNASIGN, Box 6OR2, Way- 
land, MA 01778 



"ALL LED" MONSANTO 
READOUTS 

MAN- 

MONSANTO 
TYPE 

MAN -1 

MAN -3 

CHAR. 
HT. 
.27 

SALE 
EACH 

MAN -BA 

Ottantlty 
Discounts 

MAN -6 
MAN -54 
MAN -7 

POLY PARS 

BLUE RIBBON 

Pokey 
INCLUDES 

MOOO 
a- Y.are.t._.I.. s 

1 ITS 

...Years et M.e.y-Baek 

Se -Years of Eeoaea.yl 
LOWEST PRICES! 

48 -HR. SERVICE 

TnHlaters 

1011# 
Drlrer 

THE SIMPLEST! FINEST! SMALLEST! 

6- FUNCTION AC -DC 
CALCULATOR KIT! 
Lightweight. pocket size True credit balance 
Extra large display Simplified Indexing 
8 functions plus, minus, Mark up and Mark down 
times. percentage, constant Constant multiplication 
Floating decimal and division 
Chain and Mix calculatlOns AC adaptor lack 

Designed 
. 
pe ificall for Poly Paka der the Dalton« 

80 brand. IMAGINE! only 2V, a 1 :41/2". Slide. easily 
into your vest pocket. brief cue, or handbag. We 
hunted everywhere to find calculator kit that can 
be small. do the many functions, with fine engineering 
design and SIMPLE TO BUILD! WHYT Because it has 
the fewest part. in kit. Imagine the pc board outs 
has the chip. 4 istors two transistors. two driver 
fee with the 9 digit readout. SIMPLE! You bat it ie 
The entire kit is even packed to a multicolor attrac- 
tively designed box that in Itself sells the mini calcula- 
tor Story. Kit 'Deludes: attractive black caw with red 
filter; Flex Key (type 208E -86) 18 key keyboard that 
measures only 21/a x 2" with 2 switches, one for ON- 
oFF. one for E constant;; MAIN pc board: readout 
board: famous Cal Tech 5030 26 -pin calculator chip. 
two 75491 le driven: Hewlett Packard 9 digit array. 
ac Jack; 9 Volt battery connector resistors; two tean- 
. iston; back protective plate; necessary wire plugs: 
easy instructions. (Lew 9 volt standard battery and 
AC adapter) EASIEST KIT TO BUILD 

36 LED matrix 

WRISTWATCH 
LIQUID 
CRYSTAL 
DISPLAY 

31/2 digit, oegmenl 
only 11/16 x 11 /I6 1/4". Includes readout, 

ekes, "slide -in -place 
chrome slide face plate ". 
Some display as found in 
1200. units. 

GIANT SALE ON LED'S Fr 
LIGHT EMITTING DIODE GaAs INDICATORS I 

8 
3 -MV2. TO -18, dorare, green, visible 1.00 
3MV2, green email dome. green dif. lita 1.00 
3 -MV3, micro -mini 'pin head' dome, TO -18, green lite 1.00 
3- MV3. visible, "coax pin pak ", red. mini dome lens 1.00 
5- MVIO8. visible. red, clear dome lens TU -18 1.00 
5- 1101V1OC, visible. red, diffused. dome lama, TO -114 1.00 
e -MV=O, a: :ial leads, micro-mini dome, clear, red, TU -18 1.00 
3 -MV52, micro -mini, axial green lens, green lite 1.00 
3 -MV53, micro -mini. axial yellow len., yellow lite 1.00 S -MVS4. icrn -miel, axial leads. red lens, red lit. 1.00 
5- MV5012, red small dome lema, reo lite, TU -18 1.00 
S- MV5013. sm. dome, 2 hi red dome, soft red diff. lite, TO -18 1.00 

0 5MV5020, jumbo clear dome, visible. rod, TO -18 1.00 
C 5- MV5054, red jumbo dome len., TO -18 red lite, upright tOn 

544V5080, TO-18, micro -mini red dome, red lite 1.00 
5 -MV "OO, TO- 18, micro -mini flat clear lens. red lita .... 1.00 0I- MVS094, red bi- polar, gelid state lamp V to 110- 115VAC -D(' 1.98 
3- MV5222, green jumbo dome, green lite, panel snap -in 1. 
3- MV5282, micro-mini, green lens 70 -18, green lita i. 
3,- MV5322, yellow jumbo dome, yellow lita, panel snap -in 1. 
2 -MT2, photo transistor. light senor, TO -18 1- 

COUPLERS 2- MCT2. 1500V isolation photo trnaistor.. 

Q 2 MCD2. 1500V isolation photo diode 

00 
00 
00 MAKE YOUR OWN 

CALCULATORS 
1.00 WITH OUR 
1.00 LOW PRICED 

Keyboard 

GET KEY THE PARTSIBASIC KIT 81 - includes cane, ell- function Flex Ke, 
Keyboard, Cal Tech C75002 calculator chip, 9 -digit 
Ante: LED display with built -on individual magnifiers, 
plus sheets. 515,95 
B ASIC KIT 02 - same as Basic SI except calculator 
chip is National 8 -digit MM5725. 615.95 
B ASIC KIT #3 - same as Basic 21 except calculatm 
chip is National 8 -digit MM5736 and 75492. 516.91 

IaIcuIato 

Basics l - CHIP 

WNW FAMOUS Dollar Stretcher/ SEMI -EON 

1 -5316 CLOCK CHIP, hobby S1 
2.5005 MEMORY CALCULATOR CHIPS. 28 -pin HOBBY SI 

I1 5 -555 TIMERS. mini DIP, hobby SI 
10 -741 OP AMPS. mini DIP HOBBY SI 

L1 2 - 2145296 35 -WATT NPN PLASTIC ISTORS. for NE -640 51. 
2 - 2144109 40 -WATT PNP PLASTIC TRANSISTORS. for NE04Q. 51. 
10 -1N112 GERMANIUM UHF diode, clip -an type $1. 

[I 2 -EPDXY 2 -AMP SILICON BRIDGE RECT. 1000 V "comb. type" 51. 
Q 10 -OS FETS, 3N187, 3N200, 3N128, TO -18. Fairchild ... Si. 

5 -SCRS L TRIACS up to 26 amp.. 6 -12 -24 pry. studs too Si. 
Sa a -2Nchannel. 19. Texas, N channel. 8500 polio TO -18 SI. 2- 2N2644 UNIJUNCTIONS. plastic tranalston, Teeas Si 

50 - SILICON, glue rectifiers, computer, axial leads SI. 
50 - GERMANIUM. Pleas rectifiers signal axial lead. Si. 
6 - i -AMP 1000 PIV. epoxy, submlm. silicon rectifies Si. 
50 - 1 -W 21/PIERS, axial 4, 6, 9, 10. 12V rectifiers at Si. - HOBBY. 40W man silicon transistors, TO -3 Si. 
30 -] -AMP RECTIFIERS, silicon. epoxy. assorted V. noial .. f1. 

È 

I 

CI 1 - PHOTO TRANSISTOR. with d.rlington amp filter, SI 
H 2 - PHOTO TRANSISTORS. with darlin.ton amp, 2N5777, GE.. Si 
f 1 - PHOTO CELLS, ('lave., pancake, :10K -70 ohm. SI 

2- Sylvnia 18.00" Matchatik TV rectifier. 4" x 1/ with leads 51. 
S - ER900 TRISSER DIODES for SCRs é Triaca Si. 
2 - FET'S N channel 5000 umhos, TO -92 plastie Si. 
10 - 114914 foot switch diodes, silicon, 4 nanoseconds SI. 
2 - 6 AMP TRIAC 200 PRV TO -6 Si. 
50 - ITT MICRO MINI RECTIFIERS silicon porcelain to 1KV SI. 50- WORLD'S SMALLEST RECT. k miners. 1W. asserted volts Si, 
4 - 6000 PIY 60 mil epoxy rectifiers, axial leads SI 
10 - BENDIX 25 WATT 'pellet" power transistors. nllicon si 
3- DARLINGTON. powers. plastic HFF up to 80K. 6W SOV S1. 
10 POWER TABS, plastic Include. Darlington., HI AMP, HI V Si. 
i - 2N5035 HI -PWR plastic trans 100 viceo, 7 amp 86 watts Si . - 2N5296 HOBBY, 35 watts, plastic power., NPN SI. 4- 2145109 HOBBY. 40 watts, plastic power.. PNP Si. 
5 - PLASTIC 35W powers, npn, silicon, hobby 2N8121 Si. 
5 - PLASTIC 35W powers, pnp, silicon, hobby 2N8124 SI. 
2 - NOS FETS. N channel 10K urn.. 3N128, TO -18, RCA Si. 
2 - NOS FETS, DUAL SATE, N chu. 3N187, TO -18. RCA SI. 
2 - NOS PETS. DUAL SATE N ch.n..3N140. TO -18, RCA 
4 - RCA 2N3S00 MPH, UNI' transistors, tv -fm. TO -18. 1000me Si. 
2 - MPF -1000, Motorola MOS dual gate "The Claw" . Si, 
2 - 2N5655 200 hfe, 260 viceo, power tab Si. 

I.C. & LED HOBBY -ONICS 
9nxkj 4 -PHASE LOCK LOOPS. hobby 686. 580, 681 .r¡,-, 
LI 

4s TO -S Cane 636. 640. 685. 567. 741 rs~ , LT AMPS, 10- LINEAR AMPS, 709. '710, 711, 741, TO -6 
3 -1-WATT AUDIO AMPLIFIERS. Westinghouse. TO -5 Si. 
5 -HOBBY MEMORY CELLS. SN74S1, up to I8 -cell, DIP 51. 
S -6105 REGISTERS. 501 to 5017. TO.S. Mini -DIP'+ 51. 
10 -"C" NOS IC's, 74C and CD4000 aeries, DIP pak 51. 
10 -MINI DIPS, OP AMPS. 709, 741, 301, 307, hobby. 
10SIGNETIC OP AMP. 531. 533, 538. 550, 555, DIP.. TO-15 $1. 
1 -5311 -14 CLOCK ON CHIP, 4 -or -8 digit, 24 -or -28 -pin SI. 
10 - RCA CA -3000 OP AMPS. TO -6 case Si. 2- MMS738 6 -Digit Calculator on Chip hobby ........ Si. 
10-FAIRCHILD- NATIONAL, 9000 Series IC4, dips, hobby... SI. 

Li S -IBM IC's .. ith pr board, many parts. from computon SI. 
IQ 1 -AM RA010 -ON -A -CHIP. by Sprague, DIP. a teat em Si . 

D 4 -DUAL 2 -WATT " Stereo- Aare- O- A- CNip',fallout Sprague, ulest,fl. 
2 -OPCOA SLA -11, like MAN -6, green, 1 -or -more seta gone. Si . 
2 -OPCOA SLA -3H, 0.7 charac. readout, 1 -or -more egs missing. Si . 
5- MONSANTO onto isolators. no test, 1500V Si - 

10 -LED HOBBY SURPRIZE, asst. types, factory rejects. no test Si. 
2 -OPCOA SLA -1, MAN -1, red, 33" charac. 1 -or -more segs tonal, 
2- MONSANTO MAN -4. ,19" charac. I -or -more so ...jog, red Si, 
5- MONSANTO MAN -3, .12" charac. red. 1 or more sap mlnaing. Sl. 
2 - 3 -DIGIT NATIONAL READOUTS. some diRita good.. SI. 
10- SPRAGUE DIPS, LINEAR OP AMPS. 2111 series. 2120 series 41. 
1- MAN -3. "THE CLAW ", one dot miming. 100% perfect Si. 

C 4 -DUAL 709, dip pelt, op amps, untested SI. 
l'mrat rd, guaranteed nt,s'acto,n 

6 -8 -12 
DIGIT 

B ASICS 

-aeRmenl 
OPCOA SLA -1 
REFLECTIVE 
LED READOUT 

Red 
$2.50 Y.Ilow 
3 tors 6. 5 Green 

CA E 

12 DIGIT BASIC 1(4 - Kay parts include: CT5001 
chip. 4 -3 digit readout., factory etched PC board, case, 
carrying case. 2- resistor networks, decimal switch 
Wild Rover Keyboard with ON -OFF switch diagrams. 
g ale 619.95 
5 -DIGIT "TEXAS NSTRUMENT BASIC KIT p7 - 
IocludeeTaaukeyboard, 1KS149. standard 4- function. 
With T -I calculator chip TMS -0128, p.c. board, cue, 
leu. Microswitch :on -off). 9 -digit ANTES array; in 
elude. diagram. 515.95. 

KEY 8 A 8 DIGIT 
BOARD I MINI CALCULATOR BASICS 

THREE 
QUARTER 

INCH DIGITS 
B Y OPCOA 

OtIt 
0.7 «asset«. 

7 VIZ:- 

"The key so mall fila In'ur palms 
Easiest basics .rounds 

parts kits" Rpulr.s approx. 6 men Part. 
KIT NO. 5030 - 6 funcjions, Includes mini cue, 
with leu, HP .10e digit readouts with multiplex De 
board, main pc board, mini keyboard (with two 
switches, percent and tut), at adapter jack. 
2- SN75491 driven, CT6090 calculator chip with 
diagram. 515.95 
K IT NO. 5031 - function, same as 5030 except 
uses Cr1031 chip. 0515.55 
KIT NO. 5738 - 4 function. like 5031. Uses Na- 
tional MM5738 0512.95 

n . , 

- 1 OM B- 
ono 13 
O no El 
O ©© 

® KEY OO TEXAS 
Sale 

Ani cuise Kybwrel Lash Matchs Ckl 
$days -P, FLEX-KEY 5.95 CT5001 

3 f.c SIS' FLEX -KEY 5.95 CTSO02 

Typo solo. snaWM TEXAS 6.95 TM50126 
SLA3H RED L-r 

case TEXAS 5.96 TMá0103 
SLA- 4NRED CHROMERICS 5.95 r1 CTSO30 

II .S1-fl- 

GREEN / CHROMERICS 6.95 
SLA- 146REEN 'With 7h ksi SLA.23 YELLOW ' 

SLA24YELLOW Miel Standard ease for Flex -Key L T 
Plus or CAN Mini case for Chrom.rin.. 
Neu ., 

MATCH -N- CHOOSE 
KEYBOARDS 

N -CHIPS 
AII 4- FUNCTION 

CHROMERICS 

'BEEPER" AND "DATER' 
CLOCK ON THE CHIPS 

Imagine n chip l MK'.0250) 
"Beepio" and audible alarm! 
All others are external. It 
also features internal bright- 
nes. control. The CT7001 
r Quires ternal triggering 
of alarm, date of the month 
and direct drive to LED 
readouts. Both require min- 
imum current drain and 

Rages, for either 4 to 6 
LE S 5.50 LED readouts. 12 or 24 
hours. AM and PM. 

CT7001 Alarm and Date 59.95 

MK5O250 

CLOCK CHIPS 
ON A "DIP.' 

as $6.99 
WITH DATA SHEETS 

MMS311 6 -digit 28 -Pip $6.99 
MM5312 4 -digit 24.PIn 6.99 

O MMS313 6 -diRlt 28 -P1n 6.99 
Q MMS314 6 -dIgit 24 -Pln 6.99 
Q MMS316 4 -digit 40 -Pin, alarm 6.99 

MMS318 -A no alarm 3.95 
CT7001 

Alarms A Calendar 
9.95 

SANKEN HYBRID rw W.w se4 ett. 8.80 
AUDIO POWER AMPS 

U H.towg 2S »as 
All ampithera, Out within ' rib Iron, 

ha to 100,000. Earl unit properly heel -inked, with 
heavy -duty connecting tie lug connect i"nn. Single- 
ended puahpulloutput. Power apply required 24VIt(' 
Output to ohm.. Order by Stuck No 

Sale Key -a 
Each Chl 
.95 
5.50 9.96 
9.95 12.75 
9.95 6 12.76 
9.95 12.75 
9.95 12.75 

52.50 3 ter $6. 
1.95 3 for 5S 

"C" MOS IC'S 
Typ. Sal. !] CD4011AE .51 (-] CD4028AE 8.50 

0CD4000AE .53 ]CD4012AE .53 CD4028AE2.75 
0 CD4001AE .53 0 CD4013AE 1.05 0 C04030AE -53 

CD4002AE .53 11 CD4014AE 3.50 
CD4006AE 3.75 7CD4019AE 1.10 

CD4033AE 3.50 
t-7 CD4O40AE 4.50 

CD4007AE .61 11 CD4020AE 3.25 CD4042AE 2.75 
C134008AE 3.50 I] CD4022AE 2.10 CD4043AE 1.10 
CD4009AE .75 7 CD4023AE .53 CD4044AE 1.10 
CD4010AE .55 '] CD4024AE 2.15 ó 

CD4066AE 3.75 -ICl/4025A( .53 

WA fg 5 -VOLT NICAD 
POWER PAR 

Includes 4 "A" cell Mead batteries hooked up to give 
you 6 -volts for all typ.s of ...MT uses. n. best bat- teries made, Rechargeable. 

AC ADAPTERS A CHARGERS 
$2.95 110 vac input; output for 6, 8, 7.5 aid 12volt calcu- Yoar choice latore e 200 mils- /For Meads toot 

T.rMN wld po.tag. Rated. net 30 
Phu (Infer.. Wakefield. Mn... (6171 245.3829 
Retail. I If Del Carmine St.. Wakefield. Mus. 
Ion Water Street) C.O.D.'S MAY BE PHONED 

D 20e CATALOG on Fiber Optics, 'ICs'. Semi's. Parts 
MINIMUM ORDER - 54.00 

POLY PAKS 
.0.1105 942R, IELD.MSS. 01040 

Circle 99 on reader senke card 97 
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LISTEN TO 

Spec&d1zz 

4ChaD nel Sou na! 
Latest High -Quality 

Quadraphonic 
Performance 

with the 
Vista SQ -3 Decoder 

EXCLUSIVE CBS 
LICENSED CIRCUITY, 

SUPERB RESPONSE AND 
CHANNEL SEPARATION 

FULL LOGIC, 
WAVE MATCHING AND 

VARIABLE BLEND 

KIT SO -3 

$5500 

ALL NECESSARY 
PARTS EXCEPT 

CASE AND 
+20V 75mA 

POWER SUPPLY 
Shipped prepaid in USA NY State add Tax 

$2.00 additional for CANADA 

PHOTOLUME CORPORATION 
118 East 28th STREET, New York, N.Y. 10016 

Circle 101 on reader service card 

NEW Canadian Magazine, "Electronics 
Workshop ", $5.00 yearly, sample $1.00. 
ETHCO, Box 741 "A ", Montreal 
AUTORANGING DMM, deluxe vom's, logic 
probes and more. Lowest prices. Free cat- 
alog. ELECTRO INDUSTRIES, 4201 Irving 
Park Road, Chicago, IL 60641 

PARTS! 
send For qee. 

CORNELL'S 
New Color 

Catalog 
ri. N.* II.TS IN LOTS 01 100 

CALIF. 921 

WE have a few competitively priced used 
Revox A77 decks available. These have 
been completely reconditioned by Revox, 
are virtually indistinguishable from new and 
have the standard Revox 90 -day warranty 
for rebuilt machines. Satisfaction guar- 
anteed. One example is an A77 Dolby for 
$675.00 plus shipping. Please write stating 
your requirements to: ESSI, Box 854, Hicks- 
ville, NY 11802 (212- 895 -9257) 

A NEW INSTRUMENT TO USE WITH YOUR SCOPE 

MULTITRACER 

4ualoo. IC s. et ., 

á04., . 
..e,. 

ONLY $19.95 C..ICN UN MONT/ UNUIN 
W./Y PAY MORD 

a04 14. LESCO ELECTRONICS, SCORIE. ILL 60076 

SURPRISE! Build inexpensively, the most 
unusual test instruments, futuristic gadgets 
using numerical readouts! Catalogue free! 
GBS, Box 100B, Greenbank, WV 24944 

ADVERTISING INDEX 

RADIO -ELECTRONICS does not 
assume responsibility for any 
errors which may appear in the 
index below. 

READER SERVICE CARD NO. PAGE 

Allied Electronics 75 
7 Allison Automotive 14 
78 Arrow Fastener 80 
12,13,14. 
15.16,17 B & K Division of 

Dynascan Corp. 18, 19 
Bell & Howell Schools 32 -35 

83 Brooks Radio & TV Corp. .. 87 
91 Castle TV Tuner 

Service Corp, Cover IV 
22 Channellock 22 
30 CIE, Cleveland Institute 

of Electronics 64 -67 
25 Continental Specialties Corp. 23 

CREI. Division of 
the McGraw -Hill 
Continuing 
Education Center 46 -49 

6 Crown International 12 
86 Data Precision Corp. 88 
84 Datak Corp. 86 
29 Delta Products, Inc. 25 
I Dynaco Cover II 
88 E &L Instruments 88 
87 Edmund Scientific Co. 100 
10 EICO, Electronic 

Instrument. Inc. 16 
20 Electronics Distributors. Inc 21 

EMC, Electronic 
Measurement Corp. 79 

67 Fluke 74 
76 Fordham Radio Supply Co. 78 

GC Electronics 89 
77 Grantham School of 

Electronics 79 
3 GTE Sylvania 

Electronic Components 2 
64 Harwil Co. 73 
I00 Heath Co. 26 -29 
65.66 Hickok Electrical 

Instrument Co. 74, 75 
18 Indiana Home 

Study Institute 20 
79 International 

Components Corp. 80 
61 International Crystal 

Mfg. Co. 72 
24 Jensen Tool & Alloy 23 
27 Judson Research 24 
81 Leader 81 
2 McGraw -Hill Book Co. 1 

89 Motorola Training Institute 89 
62 Mountain West 

Alarm Supply Co. 72 
63 National Camera Co. 73 

National Technical 
Schools 82 -85 

73 Non -Linear Systems, Inc. .... 77 
NR Training 8 -11 

71 PAIA Electronics 77 
26,74 Perma Power 24. 78 
11 Polaris, NY 16 
23 Projector Recorder Belt Co. 22 
5 Radio Shack 13 

RCA Electronic Components 
Picture Tubes 7 

8 Test Equipment 14 
28 Revox Corp. 25 
80 RGS Electronics 81 
82 Rye Industries 86 
9 Sams & Co. Howard W. 15 

70 Scelbi Computer 
Consulting, Inc. 76 

69 Schober Organ 76 
21 Shure Bros. 21 
19 Southwest 

Technical Products 20 
4 Sprague Products Corp. 5 
75 Technical Documentation 78 
68 Telematic 74 
72 Tri -Star 77 
85 Vero Electronics 88 

Vintage Radio 86 
90 Weller -Xcelite 

Electronics Division Cover III 

MARKET CENTER 

93 Ancrona Corp. 91 
ATV Research 96 

96 Babylon Electronics 94 
97 Brigar Electronics 94 

Command Productions 90 
Cornell Electronics 98 

9R Delta Electronics 94 
92 Digi -Key 90 

Gladstone Electronics Ltd. 94 
94 International 

Electronics Unlimited 92, 93 
103 James Electronics 99 

Lesco Electronics 98 
95 Meshna Electronics, 

John Jr. 94 
101 Photolume Corp. 98 
99 Poly Paks 95, 97 

Printed Circuits Techniques 96 
Solid State Sales 96 
Teletronics Company 

of America 90 
102 Valu -Pak 99 

Radio -Electronics is published by Gerns- 
back Publications, Inc. 200 Park Ave. S. 
New York, NY 10003 (212) 777 -6400 

President: M. Harvey Gernsback 

Secretary: Bertina Baer 

ADVERTISING SALES 

EAST 

Stanley Levitan, Sales Manager 
Radio -Electronics 
200 Park Ave. South 
New York, NY 10003 
(212) 777 -6400 

MIDWEST /Texas /Arkansas /Okla. 

Ralph Bergen 
The Ralph Bergen Co. 
6319 N. Central Ave. 
Chicago, IL 60646 
(312) 792 -3646 

PACIFIC COAST/ Mountain States 

Jay Eisenberg 
J.E. Publishers Representative Co., 
8732 Sunset Blvd., 
4th Floor, 
Los Angeles, CA 90069 
(213) 659 -3810 

Sales Mart Building 
1485 Bayshore Blvd., Box 140 
San Francisco, CA 94124 
(415) 467 -0125 



SATELLITES PLUS WALKIE- TALKIES 
COULD SAVE LIFE WORLDWIDE 

A General Electric engineer, using a 

5 -watt walkie- talkie (normal range about 
five miles) beamed a signal from NASA 
headquarters in Washington, D.C., to a 

satellite above the mouth of the Amazon, 
which relayed it to GE's Radio -Optical 
Observatory near Schenectady, NY, a 

total transmitting distance of 50,000 
miles. 

The demonstration, according to en- 
gineer Roy E. Anderson, who conducted 
the test. showed that a person in dis- 
tress could summon help with such a 

small unit, plus a collapsible antenna,. 
which could boost the range as much as 

10,000 times, to almost any point on 

earth -given a suitably positioned space 
satellite. 

"Six geostationary satellites could 
blanket the whole earth, except the 
polar regions," Mr. Anderson believes. 

SIMPLE TWO -TURN HELICAL ANTENNA, 
built on the frame of a golfer's umbrella 
hooked up to a low -power walkie- talkie, 
could communicate via satellite with al- 
most any point on earth, GE engineer Roy 
E. Anderson proves by actual test. Mr. 
Anderson is not using phone for the test - 
he is keying the radio with the push -to-talk 
button and sending pure continuous wave. 
GE's Radio-Optical Observatory, which re- 
ceived the message, acknowledged by 
phone, however. 

T T L CMOS 
7400' 6/$1.00 7488 4.00 CD4001 $ .55 
7401 .23 7489'2 25ea CD4002 .55 

1.25 
1.40 
.60 
.55 
.55 

1.50 
1.40 
2.75 
1.25 
1.50 
2.50 

.55 

.55 
1.25 
.60 

2.75 
1.25 
1.25 

.45 

.45 

.70 

.65 
1.15 
3.25 
3.25 
1.50 
2.90 
3.50 
3.25 
3.50 
2.90 
3.00 

7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410' 
7411 
7412 
7413' 
7416 
7417 
7418 
7420 
7421 
7423 
7425 
7426 
7427 
7429 
7430 
7432 
7437 
7438 
7439 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447' 
7448 
7450 
7451 
7453 
7454 
7459 
7460 
7470 
7472 
7473' 
7474 
7475' 
7476' 
7480 
7482 
7483 
7485' 
7486 

.23 7490' .69ea CD4007 
6/1.00 7491' 1.00 CD4009 

.25 7492 .95 CD4010 
24 7493 .95 CD4011 
50 7494 .97 CD4012 
50 7495 .95 CD4013 

.25 7496 .95 CD4016 

.25 74100 1.50 CD401 7 
6/1.00 74107 .47 CD4019 

30 74121 .55 CD4020 
.40 74122 .47 CD4022 
.75 74123 1.05 CD4023 
.45 74125 60 CD4025 
.45 74126 80 CD4027 
.25 74141 1.15 CD4030 
23 74145 1.15 CD4035 

.27 74150 .95 CD4049 

.32 75151 1.20 CD4050 

.27 74153 1.50 74C00 

.31 74154 1.25 74CO2 

.32 74155 1.30 74C04 

.40 74156 1.30 74C20 

.33 74157 1.55 74C74 

.26 74160 1.65 74C160 
45 74161 1.65 74C161 
50 74163 2.50 74C107 

.23 74165 2.50 74C154 
1.10 74166 1.75 74C163 
1.05 74170 3.00 74C164 
1.10 74173 1.75 74C173 
1.15 74174 1.85 74C195 
1.10 74175 1.85 
1.25 74176 .85 

.89 74177 .85 
1.25 74180' 1.00 

.25 74181 3.75 

.27 74182 1.00 

.27 74184 2.30 

.40 74185 2.30 

.25 74187 7.00 

.25 74190 1.50 

.45 74191 1.50 

.41 74192 1.25 
.39 74193' 1.25 
47 74194 1.50 

.75 74195 1.05 

.40 74196 1.25 
.50 74197 1.05 

1.75 74198 2.25 
1.15 74199 2.75 
1.10 74200 7.00 
47 84250 5.00 

20% Discount for 100 pcs. 
Combined 7400's 

(except Specials) 

"The satellites would be monitored by 
three ground stations that could use 
range measurements to locate persons 
in trouble, then dispatch assistance." 

The Schenectady station replied by 
phore, showing that persons in distress 
could readily receive a reply from a 

search -and -rescue station, acknowledg- 
ing the SOS and giving rescue informa- 
tion. 

a .jia Ems' 

VOLTAGE REG LATORS TO-3 
1 AMP NEGATI1E e.. 10 La 
u1 520 5V 51.95 $11.' 
IM 320 5.29 1.95 11. 
IM 120 12v 1.95 17. 

' 

ea. to pa. 
-' +l.]5 $10., 

1.50 11, 
X12 12V 1.95 17. 

CALCULATOR CHIP 0 
North American Rockwell A1030 
4 function R percent:on -chip 
clock:8 digit floating or 
fixed DP:full memory and con- 1'1.54.95 

scant 42 pin staggered lead w /data 
Dip (unbert). 

14S206 SCHOTTKY BIPOLAR 
74S206 Schottky Bipolar :Sox( 
Random Access Memory. 
ea. S1.49 10 pak $29.00 

10 AMP FULL WAVE BRIDGE RECTIFIER 
lo AMP Full Wave Bridge rifler 

.14. 
100 PRV Motorola MDA 'o: : r 

ea. $2.23 10 pak S20.0', l 

ea. St-5 OPTO ISOLATOR In 
pak SI , .' 

Mon ,into MCT 2, n ;un Illp 

2N3055 NPN TRANSISTOR 
293055 Transistor (power):PD-11SW; 
VCE -60V; HFE -SO; FT-30K; Case -TO -3 

ca. $1.15 10 for $6.95 

DIP RC NETWORKS 
14 and l5 pin IC packages containing 
precision resistors and capacitors. 

NO SCHEMATICS AVAILABLE 
Sample indicates most contain 10 to 

t5R and 1 or 2C. Assortment of 8.$1. 

All Merchandise is new unused surplus 
and is sold on a money hack guarantee. 

Five dollar minimum order. Free first 
class postage on all orders. Californit 
Residents please add sales tax. 

Send stamp for free catalog. Write n. 
VAI LIV -P 

boa AV Carwiebaet, Ca. Kees 
Circle 102 on reader service cart 

*MARCH $PECIAL$ 
1101 256 Bit Ram Mos $ 2.95 
2102 1024 Bit Ram 8.00 ea. 
8008 8 Bit Processor 60.00 

Miniature Aluminum Electrolytic Capacitors 
1- 3- 1- 9- 

MFD-VOLTS 9 99100 
1 UFD/50V 14c12c11c 
2.2 UF D/50 V 14c 12c 1 1 c 
3.3 UFD/25V 14c 12c 11c 
4.7 UFD/25V 14c 12c 11c 
10 UFD/16V 14c 12c11c 
10 UFD/25V 14c 12c11c 
22UFD/16V 14c12c11c 
22 UFD/25V 15c13c12c 
33UFD/16V 15c12c11c 
3311FD/25V 17c13c12c 
47 UFD/16V 17c 14c13c 
47UFD/25V 19c15c14c 

MFD -VOLTS 9 99 100 
100 UFD /16V 19c 15c 14c 
100 UFD /25V 24c 18c 17c 
220 UFD /16V 24c 18c 17c 
220 UFD /25V 35c 25c 24c 
330 UFD /16V 35c 25c 24c 
330 UFD /25V 44c 35c 32c 
470 UFD /16V 37c 30c 27c 
470 UFD/25V 49c 39c 35c 
1000 UFD /16V 49c 39c 35c 
1000 UFD /25V 75c 60c 55c 
2200 UFD /16V 75c 60c 55c 
Axial or Radial Lead Type 

50 VOLT CERAMIC DISC CAPACITORS 
.001 mf. 5c 3.5c 3c .033 mf. 6c 4c 3.Sc 
.0047 mf. 6c 4c 3.5c .047 mf. 6c 4c 3.5c 
.01 mf. 5c 3.5c 3c .1 mf.12c 7.5c 
.022 mf. 6c 4c 3.5c 100 pF 6c 4c 3.5c 

(Zoned 
DIODES 

(Rectifier) 
1N456 6/ 1 

I N458 6/ 1 

IN485A 5/ 1 

IN746 4/ 1 

IN752 4/ 1 

IN1183 1.60 
IN1184 1.70 
IN1186 1.80 
IN3600 6/$1 
IN4001 .09 
IN4002 .10 
IN4004 .10 
IN4148 15/$1 
IN4154 12/$1 
IN4734 .28c 
IN4735 .28c 
IN5232 .28c 
IN5234 .28c 
IN5243 .28c 
IN5282 5/$1 

MPS-A05 
2N918 
2N2219A 
2N2221A 
2N2222A 
2 N 2369 
2N2369A 
2N2484 

5/51 TRANSISTORS 2N3905 4/$1 
.25 2N2906A 4/ 1 2N3906 4/ 1 

3/ 1 2N2907A 5/ 1 PN4249 4/ 1 

4/ 1 2N3053 2/ 1 PN4250 4/ 1 

5/ 1 2N3724A 2/ 1 2N4409 5/ 1 

5/ 1 2N3725A 2/ 1 2N5129 .19 
4/ 1 2N3903 5/ 1 2N5139 .19 
4/ 1 2N3904 4/ 1 C10681 SCR-2/$1 

CALCULATOR & CLOCK CHIPS w /data 
5001 LSI 40 pin DIP 4 funct 
5005 LSI 28 pin DIP 4 funct w /mem 
5030 28 pin - one Chip Calculator 
MM5311 28 pin bcd 6 dig Mux 
MM5312 24 pin 1 pps BCD 4 dig mux 
MM5313 28 pin 1 pps BCD 6 dig mux 
MM5314 24 pin 6 dig mux 
MM5316 40 pin alarm 6 dig 

$3.95 
6.95 
'.95 
5.95 
5.95 
5.95 
5.95 
6.95 

Satisfaction Guaranteed. All Items 100% Tested 
$5.00 Min. Order - 1st Class Mail - No Charge 

California Residents - Add 6% Sales Tax 
Wholesale Outlets - Write for Special Discounts 

Write for FREE 1975 Catalog - Data Sheets .254 each 

,4n2S 
BOX 822, BELMONT, CA. 94002 

PHONE ORDERS - (415) 592 -8097 
Circle /03 on reader service card 

LM300 
LM301 H /N' 
LM302H Voltage Follower 
LM304H Negative Volt Reg 
LM305H Positive Volt Reg 
LM307H /N Op Amp (Super 741) 
LM308H /N Micro Power Op Amp 
LM309K 5 Volt Regulator /Amp 
LM310H Imprd Volt Follower 
LM311 H/N Hi- perform VoltComp. 
LM318N Hi -Speed Op Amp 
LM32OK -5V 5.2V 12V 15V -24 

Neg. Reg. 1.75 
LM324N Quad 741 Op Amp 1.90 
LM339N Quad Comparator 2.35 
LM340K +5V 12V 15V 24V 

Pos. Reg. 1.89 
LM340- +5V 12V 15V 24V 

Pos. Reg. 1.75 
LM370N A 6 C - Squelch Amp 1.15 
LM373N AM /FM $$ B Strip 3.15 
LM380N 2 Watt Audio Power Amp 1.25 
LM380 -8N .6 Watt Audio Amp 1.00 
NE53IT OP Amp 3.00 
NE550N Volt. Reg. .79 
LM555V Timer .75 
NE565H Phase Lock Loop (T05) 1.75 
LM565N Phase Lock Loop IDIL) 2.00 
LM566CN Function Generator . 2.00 
LM567H Tone Generator (T05) 1.75 
LM567CN Tone Generator (MINI) 2.00 
LM703H RF /IF Amp .45 
LM723H /N' Voltage Regulator .55 
LM741 H/N Comp. Op Amp 3/1.00 
LM747H /N Dual Compen.OpAmp .90 
LM131OP Stereo Demodulator 4.10 
LM1458N Dual Comp.OpAmp .65 
LM1556N 5 Times Faster 741 1.85 
LM230'P CurrentControlled 3.15 
LM3065N T V. -FM Sound System .75 
LM3900N' Quad Amp .50 
LM3905N Precision Timer .65 

LINEAR $ .79 
3/1.00 

.79 

.89 
1.00 

35 
1.15 
1.25 
1.19 
1 .00 
2.00 

PROJECTS 
8263 $ 7.00 
8267 4.00 
2513' 11.00 
2518 7.00 
2519 4.00 
2524' 5.00 
2525 7.00 
2529' 4.00 
4024P 2.25 

LEDS 
MV 10 5/1 
MV 50 6/1 
MV 5024 5/1 
MAN -1 1.95 
MAN -3 .95 
MAN -4 1.95 
MAN -7 1.50 
DL 33 1.95 
DL747 2.50 

8000 Series 
8090 -98 55 
8123 
8223* 
8263 
8267 
8280 
8281 
8288 
8880 

1.50 
1.00 
7.00 
4.00 

.75 

.85 
1.15 
1.35 
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LIVE IN THE WORLD 
OF TOMORROW ...TODAY! 

And our FREE 180 PAGE CATALOG is packed with 
exciting and unusual values in electronic. hobby 
and science items - plus 4.500 finds for fun. study 
or profit ... for every member of the family. 

IFA BETTER LIFE 
STARTS HERE 

3- CHANNEL 
COLOR ORGAN KIT 

Easy to build low -cost kit needs no 
technical knowledge. Completed unit 
has 3 bands of audio frequencies to 
modulate 3 independent strings of 
colored lamps (i.e. "lows" -reds, "mid- 
dles"- greens, "highs " -blues. Just con- 
nect hi -fi, radio, power lamp etc. & 
plug ea. lamp string into own channel (max. 300w ea.) Kit fea- 
tures 3 neon indicators, color intensity controls, controlled 
individ SCR circuits; isolation transformer; custom plastic 
housing; instructions. 
Stock No. 41,831 EH $18.95 Ppd. 

RUN A WORKING STEAM ROLLER! 

Authentic English hand -crafted model 
made of heavy -gauge metal, powered 
by steam so you can run it forward. 
backward, regulate. speed, pull other 
models, lock roller and run engine 
independently. Just set steering or 
use the 12" extension steering rod 
and drive it yourself! The fun even 

includes a traditional black chimney for the exhaust, which 
can power the mighty whistle. To run, fill the safe vaporizing 
spirit lamp w/ wood alcohol (not incl). 
No. 71,934 EH (4 lb.; 101'ax6x7 ") $35.00 Ppd. 

AN ALPHA MONITOR FOR $34.95? 
Yes, because you built it! Use you 
ability to tune in your brainwaves. 
an aid to relaxation, concentration. 
Kit incls. everything you need (ex- 
cept 9v trans. batt.) to own a portable 
self-cont. BIOFEEDBACK unit for a 
pittance: steth. earphones, electrode 
headband, solid -state circuitry; 5 microvolt sensitivity, more! 
Compl, assembly instructions & op. manual. With basic 
electronics knowledge. you can do it! 
No. 61,069 EH (KIT) $34.95 Ppd. 
No. 71,809 EH (FULLY ASSEMBLED) 

fr 
0 

$55.00 Ppd. 

AM RADIO FITS IN /ON YOUR EAR! 

Wear it inconspicuously everywhere, 
Listen as you work (lawn, yard, of- 
fice), watch (game, beach) or wait. 
Instant music, news, sports. No 
gimmick, our 6/10 oz. Technological 
wonder has integrated circuit, 11 
transistors, patented ferrite antenna/ 
tuner /volume dial. Uses normal silver 
oxide hearing aid batt. (incl) for approx. 100 hrs. playing. 
New batt. to slip in avail. at drug stores (about 50c). No 
lengthy wires, bulky cases, or power -packs! 
Stock No. 42,275 EH _. . SI4.95 Ppd. 

WHICH ARE YOUR CRITICAL DAYS? 

Can Bio- rhythm tell you? We're not 
sure, but we're told that vast mood 
shifts are caused by your body's 
Internal Time Clock whose rhythms 
can be charted ahead to possibly 
warn you of "critical" days. Some 
are great, some blah. Maybe it's 
your physical, emotional & intellectual rhythms converging 
at the right or wrong time. Compute your cycles with our Bio- 
rhythm kit and judge for yourself. Incis Charting kit, metal 
Dialgraft Calc. instrs. 
Stock No. 71,949 $11.50 Ppd. 
1 YR. PERSONALIZED REPORT - BY COMPUTER 
Stock No. 19,200 (Send Birthdate) .._._.__._....$15.95 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

180 PAGES MORE THAN 

4500 UNUSUAL 
BARGAINS 

I Completely new 1975 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 

nomical Telescopes. Unique lighting and ecological 
Z items. Microscopes, Binoculars, Magnifiers, Magnets, 
o Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
CC ious scientific tools. 1000's of comporfents. 
I- EDMUND SCIENTIFIC CO. 

W 300 Edscorp Building, Barrington, N.J. 08007 
Please rush Free Giant Catalog "EH ". 

W 
Name 

Address 

city 
CC 
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State Zip 

PLEASE SEND 
GIANT FREE 

CATALOG "EH" 

/30 DAY'S 
MONEY BACK 

GUARANTEE 
YOU MUST sr 1ATIAFIED 
ne RETURN AMY Pun- 
\CHAS( IN x/ DAYS ro. FULL REFUND 

TEST YOUR DEGREE OF ESP! 

Which light comes on when you 
push the button - Star, Square, 
Triangle or Circle? If you've got ESP 
you or your subject will guess right, 
significantly. Solid state ESP Tester 
has guaranteed random circuit for 
accuracy - you can't beat the 

machine by memorizing! Run classic ESP, precognition, prob- 
ability, telepathy experiments. Portable. Reg. 4 "0" batt. 
No. 72,090 EH (61/4x33/4x2 ") $29.95 Ppd. 
EXTRA PADS TO RECORD 250 EXPERIMENTS 
Stock No. 72,092 EH $3.50 Ppd. 

LOW COST 
1X INFRA -RED VIEWER 

New, great buy for Infra -red crime 
detection surveillance, security sys- 
tem alignment, I. R. detection, laser 
checking, nite wildlife study, any 
work requiring I. R. detection and 
conversion to visible spectrum. Self 

contained scope w /everything but I.R. light source works in 
any I.R. lit area: 6V or 12V power, 6032 I.R. converter tube, f/4.5 
objective lens, adjustable triplet eyepiece, shockproof housing. 
See bright in dark! Under 4 lb., comparable to others at $350. 
No. 1648 EH (11x14i'ax3 ") $225.00 Ppd. 
DELUXE -WITH I.R. LIGHT SOURCE No. 1659 EH $275.00 Ppd. 

NEW! KIRLIAN PHOTOGRAPHY KIT! 
Experiment in the fascinating new 
field of "Kirlian electrophotography" 
-images obtained on film without 
camera or lens by direct recording of 
electric charge transmitted by ani- 
mate & inanimate objects. Each 
"aura" differs- animate aura said to 
change corresponding to physical 

changes. Kit incls portable darkroom, double transformer iso- 
lated from power source; instructions. 
No. 71,938 EH .$49.95 Ppd. 
"HIGH VOLTAGE PHOTOGRAPHY" by H. S Dakin 
No. 9129 EH (60 -PG.) PPBK BK.) $5.00 Ppd. 
DELUXE KIRLIAN PHOTOGRAPHY SET 
NO. 72.053 EH $399.00 Ppd. 

3" ASTRONOMICAL 
REFLECTING TELESCOPE 

See stars, moon, planets close -up! 30 
to 90X. Famous Mt. Palomar Type. 
Aluminized & overcoated 3" diameter 
f/10 primary mirror, ventilated cell. 
Fork type equatorial mount. Durable 
PVC tube. Includes 1" F.L. 30X Rams - 
den, Barlow lens to triple power, 3X 
finder telescopes, hardwood tripod. 

FREE: "STAR CHART ", "HOW TO USE" book. 
No. 85,240 EH $49.95 Ppd. 

$79.95 Ppd. 
.$149.50 FOB 
$189.50 FOB 

..$249.50 FOB 
85,086 EH $285.00 FOB 

DELUXE 3" REFLECTOR TELESCOPE #80,162 EH 
4V4" REFLECTOR (45X to 135X) #85,105 EH 
41/4" REFLECTOR W /CLOCK DRIVE u85,107 EH 
6" REFLECTOR (48% to 360X) 85,187 EH 
6" REFLECTOR W /CLOCK DRIVE 

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 
Now Many Stock No. Descript,on Puce Each Total 

Add HANDLING Chg.: $1.00. Orders Under $5.00. Soc. Order 

I enclose , check ^ money order f t 

Over $5.00 

TOTAL S _ 

NAME 

ADDRESS 

CITY STATE I',P 
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NEW %Vèller®cORDLESS SOLDERING IRON 
GOES ANYWHERE 

A professional quality tool, Weller's feather -light and 
fingertip -handy WC -100 Cordless Soldering Iron allows 
you to make connections anywhere...without 
dependence on an AC cord and outlet. 

The heart of the WC -100 is its high- energy, 
long -life, nickel- cadmium battery which springs 
into action at the touch of your finger, heating 
the tip to over 700 °F in just 6 seconds. 
And no danger of accidental discharge. 
Weller's exclusive sliding safety switch 
breaks the circuit when your finger is 

removed, won't lock in "on" position, and 
does lock in "off" position for added 
safety while restoring energy with fast - 
power recharger (UL listed). 

Loosen two slotted set screws and 
you've got instant choice of four tips... 
regular, long- reach, fine -point, or miniature 
...each mounted on an extra -strong 
stainless tube to resist bending. Tip is 

continuously illuminated by the built -in light 
which focuses on the work area, a special 
advantage under poor lighting conditions. 

Try this for size! It's a full -scale photo of the 
compact WC -100. And the real thing is waiting 
for you at your dealer or distributor...right nova. 
Need to know more? Request literature. 

COOPER 
INDUSTRIES 

Weller - Xcelite Electronics Division 
The Cooper Group 
P. O. BOX 723, APEX, NORTH CAROLINA 27502 

Circle 90 on reader service card 



CASTLE Ti' Service Instruments 
...Timesavers for the Professional 

MASTER SOONER.) TV signa /circuit analyst 
Analyze the ENTIRE signal circuit system of any Color or Black 
& White Television receiver ... by signal substitution. 
Outputs at video i.f., sound i.f., videoand audio - 

Inbuilt monopole antenna Inbuilt loudspeaker Video 
carrier level meter Battery indicator meter 
Use on the bench or in the home ... anywhere. 
Complete with batteries, 120vac wall plug -in transformer and 
matched test cables. 

MASTER SUBBER' Analyst Mk V net $169.95 
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.SUNDER' Ti, Tuner analyzing instrument 

Analyze the tuners, i -f. amplifier system and agc system of Color 
or Black & White Television receivers ... by signal substitution. 
Use on the bench or in the home ... anywhere. 
Complete with batteries and matched test cables. 

Ti' TUNER RIBBER' Analyst 

Mk /V /Buttery model) net $45.95 

Mk /V -B (120 PAC # Battery model) net $52.95 
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AVEZZERTM VNf field Strength Meter 
Use for measurements of VHF TV signals in:- 

Antenna installation MATV 
Antenna evaluation s CATV 
Output calibration of TV signal generators. 

Range: 20 microvolts to 100 millivolts. 
Attenuator: x 1, x 10, x 100. Inputs: 75 ohms & 300 ohms. 
Uses two 9v Alkaline batteries for field use, comes complete with 
120vac wall plug -in transformer. 

Model FSM -V net $119.95 

-^^ 

MEZZER,M U//f Field Strength Meter 

Use for measurements of UHF TV signals in:- 
Antenna installation MATV 
Antenna evaluation CATV 
Output calibration of TV signal generators. 

20 microvolts to 10 millivolts. 
Attenuator: x 1 and x 10. Inputs: 75 ohms 8 300 ohms. 
Uses two 9v Alkaline batteries for field use, comes complete with 
120vac wall plug -in transformer. 

Mode/ FSM- U net $99.95 

f I 
`.1#' 

IIIIRange: 
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These instruments boast the extra features of all Castle products- advanced technology- modern styling -and they work ! 

Ask your electronic distributor for them ... or write for more details. 
CASTLE TV TUNER SERVICE, INC. 
M 5715 N. Western Ave., Chicago, Ill. 60645 Ph. 312- 561 -6354 

In Canada Len Finkler Ltd., Ontario 
Circle 91 on reader service card 




