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From the beginning, 
our goal has been to 
provide the best tuner 
service -never the 
cheapest. You get what 
you pay for in business 
and tuner service is no exception. 
The extra dollar you might pay at PTS 
is peanuts when you consider the added 

reliability and the 
standards of excel- 

lence we apply to every 
job. Thousands of PTS 

customers must agree or 
we wouldn't be the world's 

largest tuner service company. 
When you are comparing tuner service 

companies, price alone doesn't tell the story. 

SAME DAY SERVICE ORIGINAL PARTS ONE YEAR GUARANTEE 

WE REPAIR THEM ALL . . . COLOR, BLACK & WHITE, TUBE, 

TRANSISTOR OR VARACTOR . . . ANY MAKE OR MODEL. 

VHF or UHF. . . .$10.95 UV -Comb. . . .$17.95 
(MAJOR PARTS AND SHIPPING EXTRA - DEALER NET) 

Consult the white 

PTS ELECTRONICS, INC. 
PRECISION TUNER SERVICE 

General Headquarters: P.O. Box 272, Bloomington, IN 47401 

pages of your telephone directory for the address and number of your nearest PTS Service Center. 

MIDWEST 
Bloomington, IN 
Indianapolis 
Cleveland 
Cincinnati 
Columbus 
Kansas City, KS 
Minneapolis 

St. Louis 
Detroit 
Grand Rapids 
Milwaukee 
Davenport 

NORTHEAST 
Springfield, MA 

Philadelphia Washington, DC 
Pittsburgh Charlotte 
E. Paterson Birmingham 
Buffalo Memphis 
Boston Norfolk 
Syracuse New Orleans 
SOUTH Tampa 

Jacksonville Nashville 
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SOUTHWEST 
Longview 
Oklahoma City 
Houston 

MOUNTAIN 
Denver 
Salt Lake City 
Phoenix 

PACIFIC 
Sacramento 
San Diego 
Los Angeles 
Portland 
Seattle 
CANADA 
Montreal 
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DIGITALS 

and Suggest New Or Unusual 
Applications for Them 
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Model 360 -2 
Digital VOM 

Model 464 
Digital Multimeter 

Winners get a 
His or Hers 
14 -K Gold- filled 

12 :08 
or other prizes 

Its easy to win! See these new Simpson Digitals at your distributor. Ask 
for a demonstration. Don t forget to fill out the Official Entry Blanks while 
you're there. Good luck! 

INSTRUMENTS THAT STAY ACCURATE 
1 

SIMPSON ELECTRIC COMPANY 
853 Dundee Ave., Elgin, IL 60120 U.S.A. 
(312) 697 -2260 Telex: 74 -2416 Cable SIMELCO 
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Riley really rallied 
to our "rally'round the tab:' 

Our 1976 "rally 'round the tab" award pro- 
gram is under way, and a lot of dealers and 
technicians are already collecting awards rang- 
ing from coffeemakers to camping gear. 

You can start collecting, too. All you have to 
do is tear off the tab -the end flap of Sylvania 
receiving tube boxes with the Waltham, Third 
Ave. or Broadway address on it. 

And save color picture -tube serial labels, too. 
They're worth the equivalent of 20 receiving 
tube tabs. (You'll find the label on the upper 
left -hand corner of every carton.) 

Then just pick the awards you want from 
over 300 items in the official catalog and drop 
your order in the mail. Keep in mind, the pro- 
gram ends at midnight November 30th, 1976. 

You can get your catalog, order forms and 
mailing kit from your local Sylvania Distributor 
or from Sylvania Award Headquarters, P.O. 
Box 4000, Fenton, Missouri 63026. 

Start your tab collection today. It's our way 
of helping you to live the life of Riley. 

(ND SYLVANIA 
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ON THE COVER 
A digital countdown timer 
that can be used to control 
external devices. The time 
interval is entered via a key- 
board and can be pro- 
grammed in one -second in- 
crements from one second 
to approx. 11,000 years. To 
get started on this project, 
turn to page 43. 

CLASS -G HI -Fl AMPLIFIER provides in- 
creased efficiency that can result in reduced 
size, v sight and cost of future equipment. 
For th complete story, turn to page 47. 

PERFORMANCE OF HITACHI D -3500 with 
low -noise ferric tape. Get all the performance 
specs starting on page 53. 

Radio-Electronics, Published monthly by Gems- 
back Publications, Inc., 200 Park Avenue South, 
New York, NY 10003. Phone: 212- 777 -6400. Sec- 
ond -class postage paid at New York, NY 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. © 1976 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 if 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 safe and proper functioning of reader -built projects based upon or from plans or information published in this magazine. 
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looking ahead 

1977 TV preview 

Television set changeovers 
for 1977 promise to be exten- 
sive. We've already reported 
here on G -E's set that adjusts 
the picture to the vertical in- 
terval reference (VIR) signal 
(R -E, July 1976) and Zenith's 
new picture tube (R -E, June 
1976). Here are some other 
major changes: 

Sony -The new Trinitron 
Plus tube is a negative- matrix 
design, increasing brightness 
and contrast. A new chassis is 
designed for greatly improved 
serviceability and more inter- 
changeability of parts among 
models. Remote -control sets 
now have silent 12- channel 
electronic varactor tuning. A 
new 21 -inch model has the 
largest screen Sony has ever 
offered in the United States, 
to be followed next year by a 
25 -inch. This will give Sony a 
full range of sizes consistent 
with its position as a domes- 
tic manufacturer (Sony builds 
sets 17- inches and larger for 
the U.S. market in a modern 
plant near San Diego, CA). 

Magnavox -Digital tuning is 
the thing again. The "Star" 
models have added on- screen 
time display, presumably to 
compete with RCA's Color - 
Trak remote models that do 
the same thing. A new lower - 
priced digitally -tuned set pro- 
vides the same calculator - 
keyboard tuning at the set, 
but unlike Star it must be set 
to receive 20 selected chan- 
nels. Remote versions have 
more conventional tuning. 
One major innovation in the 
Magnavox line is optional re- 
mote control on 25 -inch mod- 
els with its new digital tuner; 
the remote unit can be in- 
stalled by the dealer at the 
time of purchase or later. 

Panasonic -A new 19 -inch 
color chassis, designed for 
automated production and 
power consumption as low as 
108 watts, was introduced. 
It's scheduled to be used in 
all such sets made or mar- 
keted by Matsushita affiliates 
throughout the world, to real- 
ize substantial economies 
through standardization. The 

same chassis is expected to 
show up in the JVC and Qua- 
sar lines. Panasonic also in- 
troduced two models with 
electronic channel readout 
that displays the time when 
it's not being used for tuning. 

Zenith -The new color tube 
is expected to make its ap- 
pearance in 19 -inch sets. 
Zenith's introductions had not 
yet been made by presstime, 
but a sophisticated new tun- 
ing system is expected in 25- 
inch sets. 

Although there are no ma- 
jor changes in the RCA and 
Sylvania lines for 1977, both 
are extending their "auto- 
matic" chassis- ColorTrak for 
RCA and GT -Matic for Syl- 
vania- virtually throughout 
their range of models so that 
"self- adjusting" color will be 
available at lower prices. 

In giant- screen projection 
TV, a major new entry is Ad- 
vent's second model -this one 
designed for home use but 
still carrying the rather hefty 
price tag of $2,495 (the origi- 
nal VideoBeam sells for 
$3,995). The new projector, 
like VideoBeam, uses a sys- 
tem of three projection tube - 
and -lens assemblies and a 
separate reflective screen. 
The new screen measures six 
feet diagonally, just a foot 
less than the VideoBeam's 
Ektalite screen, and is said to 
be more resistant to damage. 
The system will be marketed 
in Canada under the Electro- 
home name by that Canadian 
firm, which is producing the 
electronic chassis to Advent 
specs for both the American 
and Canadian versions. 

Interference crackdown 

The FCC is getting tougher 
on all devices capable of emit- 
ting RF radiation, partially as 
a result of mounting com- 
plaints of CB interference with 
TV sets. In what appears to be 
the start of an all -out attack 
on these problems, the Com- 
mission took these recent ac- 
tions: 1. Proposed that all CB 
receivers be subject to certi- 
fication of their specs to make 
sure they don't cause interfer- 

ence. Currently, the transmit- 
ter portion of a CB transceiver 
must be approved by the FCC, 
but there are no receiver re- 
quirements. 2. Sponsored a 
task group of CB manufactur- 
ers to determine what can be 
done about CB- caused inter- 
ference. 3. Proposed broad 
new rules requiring certifica- 
tion for such devices as coin - 
operated electronic games, 
RF- switched power supplies, 
wireless intercoms and other 
short -range "restricted- radia- 
tion" devices using RF for 
communication. It indicated 
that such widely used prod- 
ucts as electronic watches, 
calculators and tape record- 
ers may be added to the list. 
4. Took an apparently harder 
line on approving home video 
games, rejecting two appli- 
cants, presumably because its 
tests showed antenna isola- 
tion switches didn't suffi- 
ciently keep game's RF from 
leaking into the antenna lead - 
in. 

White House and CB 

The fact that Betty Ford is 
"First Mama" is only coinci- 
dental -but Citizens band has 
become so important that the 
White House has been taking 
a close look at its long -term 
implications at a high level. A 
special task force has been 
established to deal with the 
problems of personal corn - 
munications and make recom- 
mendations to the FCC and 
Congress. One of the pro- 
posals it's considering is to 
break the current Citizens 
band into several different 
bands of frequencies, each 
earmarked for separate uses 
-such as highway safety, tele- 
phone interface, personal con- 
tact, even hotel and motel 
reservations. The group is 
even considering re- allocating 
some frequencies currently 
reserved for government use 
to be devoted to the new per - 
son-to- person service. The 
task force is determined to 
make CB "more than just a 
hobby service." It's also ex- 
pected to propose legislation 
to make licensing simpler. 

Another home VTR 

The second home videocas- 
sette recorder to go on the 
U.S. market will be introduced 
by Sanyo in October. De- 
signed to compete with Sony's 
Betamax (R -E, June 1976), it 
will sell for approximately the 
same price -about $1,300, in- 
cluding tuner and timer. Sanyo 
has taken aim on what it be- 
lieves are the vulnerable spots 
in the Sony system -playing 
time and flexibility. Where the 
Sony Betamax will record and 
play for only one hour on a 
single $15.95 cassette, 
Sanyo's V -Cord II can be 
switched from an hour to two 
hours on a $19.95 cassette - 
the two -hour time being ac- 
complished by skipping every 
other field in the television 
picture. 

The Betamax is designed 
only to record the television 
picture for later playback. V- 
Cord II can do this, but also 
has the ability to record from 
an external camera (not in- 
cluded), to dub sound on the 
picture, to provide stop -mo- 
tion in playback and to feed 
the audio output into an exter- 
nal high -fidelity system. 

Sony has been worrying 
about the short playing time 
of the Betamax cassette. In 
Japan, it demonstrated a pro- 
totype cassette changer that 
can accommodate up to 10 
videocassettes, with a chang- 
ing time of 10 seconds in 
either record or playback 
mode. In addition, Sony is 
considering an optional slower 
tape -speed and thinner tape 
to extend recording and play- 
ing time per cassette. This is 
an important issue because it 
is felt that many consumers 
will want to use their home 
videocassette recorders to re- 
cord automatically programs 
that are broadcast while 
they're away from home -and 
they should be able to accom- 
modate programs of more 
than an hour's duration. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



Introducing... 

SBE Brute 
No other CB can take its measure 

Imagine a mcbile transceiver orly 4.5" wide, 1.4" high, and 5.75" deep - miniaturized circuitry yielding 
full -size performen:e. 

The 23- charnel Brute with full egal power output, positive or negat ve ground, is compact enough to fit 
virtually anywhere -unde- the dash, in a glove compartment, or in the smallest sports car 

Despi-e its snail size, :he Brute is a highly sophisticated performer, engineered without compromise and 
assembled with painstaking care. Ard since it's made by SBE, it's as rugged as it is refined. Engineering 
highlights include sharp selectivity, -ull audio output into an oversized built -in speaker, and jacks for both PA 
and exterral speEkers. The large channel selector is night -lighted for easy viewing, and a red transmit light 
indicates "on -the air" operation. 

The Bute, fu ly synthesized for maximum performance, is just one more reason why SBE is your best 
choice for the best in CB. 

Irgiffl BRUTE 
SO 

PARC B 

Ill A TUA SIZE 
(SB: 34CB) 111111 

11 111 11111 Ill II III III 1111 11111 

1" 

SBE 
2" 311 41/ 611 

Better Communications through Creative Technology 
(rb 

For information write: SBE, Inc., 220 Airport Blvd., Watsonv lie, CA 9076 
INTERNIATIONA _ OFFICES E S. Goud Marketing Co. Ltd , Quebec. Canada /Linear Systems. S. A Geneva 1. Switzerland 
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new se timely 

Cable -TV system improvements 
may be delayed some years 

The FCC ruled, just before the annual 
National Cable Television Association 
convention last April, that some improve- 
ments that were to be required of cable 
TV systems by 1977 will not have to be 
met for another ten years, and that others 
will not have to be met at all. 

In 1972, the Commission ruled that 
cable systems in the 100 largest televi- 
sion markets would be required to furnish 
communications for non -broadcast use, 
such as marketing, meter reading and 
newspaper facsimile transmission. That 
ruling also required systems to offer 20- 
channel capacity, technical capacity for 
two-way communication and a channel 
each for public, educational, govern- 
ment and leased- access use in each com- 
munity served. Deadline was March 31, 
1977. 

The new revised rules delete the re- 
quirements for non -broadcast channels 
and for the special public, educational 
government and leased- access channels. 

The 20- channel and two -way capacity 
requirements remain in the rules, but 
apply only to systems with more than 
3,500 subscribers and won't have to be 
met for another ten years. Qualifications, 
using such terms as "if technically possi- 
ble," were also added to several rules. 

New Schottky rectifiers 
work up to 150 volts 

A new method of fabricating Schottky 
diodes -an old but not too -much -used 
type of solid -state rectifier -has resulted 
in producing power rectifiers that work at 
more than four -times the voltage of 
Schottky rectifiers now on the market. 
The fabrication process is adaptable to 
mass production. 

The Schottky diode has a metal -to- 
semiconductor contact, somewhat remi- 
niscent of the old point- contact diodes 
used in radio reception. Because of their 
lower forward voltage -drop, as compared 
to that of P -N junction devices, they have 
from 60% to 80% lower losses than 
straight semiconductor diodes. But it has 
been extremely difficult to manufacture 
quantities of diodes of nearly identical 
performance. 

The G -E developmental diode is made 
by sputtering platinum onto a silicon 
base. Platinum silicide is thus formed, in 
a reliable, reproducible way, with a bar- 
rier height of 0.8 electron volts. The 
barrier height is somewhat lower than 
that of platinum silicide formed by heat- 
ing in a furnace after the components are 
placed in position. 

The problem of premature low- voltage 
breakdown has been solved by using a 

mesa structure for the new diodes. This 
permits the devices to be operated at rat- 
ings up to 150 volts. 

PROTOTYPE SCHOTTKY DIODES made by a 
new technique. These are 50 -volt, 50- ampere 
units. In the foreground is a disc of the hex- 
agonal silicon substrates used in the recti- 
fiers. At left is a diode without its protective 
cap, showing how the metal to semiconduc- 
tor contact is made. 

The diodes were developed by Dr. 
Linus F. Cordes, Ernest A. Taft, and Dr. 
Marvin Garfinkel of the General Electric 
Research and Development Center, 
Schenectady, NY, with guidance as to 
appropriate goals and specifications 
formulated by the NASA Lewis Research 
Center. 

Nine video -game makers 
get FCC violation notices 

During the months of February and 
March, at least nine notices to manufac- 
turers of TV game devices have warned 
them to cease all home video -game activ- 
ity, states a report in Electronic News. 
The manufacturers were cited for offering 
the games for sale without first having 
them tested and approved by the FCC. 

Most of the companies were toy manu- 
facturers, but three were reportedly 
planning to sell home video kits. The 
orders in February were against Entex, 
Mobil Oil (which was offering the Entex 
game in its gift catalog) and Intech Indus- 
tries. Names of the companies cited in 
March were not immediately available. 

Several companies are now selling 
FCC type- approved TV games. These in- 
clude Magnavox, Atari, First Dimension, 
Executive Games, Broadmoor Industries 

and Universal Research. The Magnavox 
game, Odyssey, was described fully and 
others discussed briefly in Radio -Elec- 
tronics, November, 1975. 

Satellites peer into 
future weather conditions 

The climate of North America does not 
appear to be moving toward harsher 
winters as some predictions have indi- 
cated, according to the National Oceanic 
and Atmospheric Administration (NOAA). 
These are the initial findings of a climate 
study being undertaken with the help of 
weather satellites, designed and built by 
the RCA Astro- Electronics Div. in Prince- 
ton, NJ. Snow and ice charts based on 
this satellite -aided study constitute the 
most complete record of hemisphere 
snow cover ever made. 

The study shows no significant change 
in North American snow cover during the 
nine years of the investigation. "Because 
snow cover is an important, sensitive 
variable that influences climatic change, 
the lack of systematic snow increases 
contradicts evidence that predicts 
harsher winters could be expected in the 
Northern Hemisphere," states the NOAA 
report. 

New automatic system detects 
bombs, explosives in baggage 

A new approach to detecting con- 
cealed weapons, bombs or explosives in 
checked airplane baggage is being 
worked out by Westinghouse Research 
Laboratories under contract with the Fed- 
eral Aviation Agency. A similar system 
for the somewhat easier task of locating 
weapons in hand -carried baggage has 
already been demonstrated in prototype 
form to the FAA. 

The model demonstrated is a dual -belt 
system. A gamma -ray source (barium 
133) is mounted in a specially con- 
structed container placed between the 
two belts. It aims two narrow fan -shaped 
beams across them. Detectors on the 
other side of the belts measure the 
amount of radiation passing through the 
luggage. 

Electronic circuitry scans the detector 
array each time the conveyor moves 
ahead one centimeter (about 0.4 inch), 
producing a vertically scanned density 
profile that shows how much the radia- 
tion is impeded by various objects in the 
luggage. 

When radiation drops below a given 
point over a minimum area of the scan, 
an alarm sounds automatically. (The con- 
ventional technique displays a visible X- 
ray image on a screen, which must be 

continued on page 12 



The world's largest catalog 
of easy -to- build, money - saving 

electronic kits 
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Power Supplies Oscilloscopes Frequency Counters 
VTVM's and VOM's Ham Radio Gear Color TV's 
Hi -Fi Components Electronic Clocks Electronics Learning Programs 
Auto, Fishing, Marine and .Aircraft Accessories - over 400 kits in all! 

Every Heathkit product comes with a fully - 
illustrated, step -by -step assembly manual that 
tells you everything you need to know to make 
kitbuilding fun and easy. Thousands of people 
have discovered the satisfaction -and sav- 
ings-of handcrafting a fine piece of electronic 
equipment. You can build it better...let us 
show you how. 

Send for your FREE Catalog today! 
Heath Company, Dept. 20 -20, 3enton Harbor, Michigan 49022 

HEATH 

Schlumberger 

' 
Heath Company, Dept. 20 -20 
Benton Harbor, Michigan 49022 

Please rush me my FREE Heathtit Catalog 

NAME 

ADDRESS 

CITY STATE 

CL-601A ZIPI --- ----- -MN - -NM MN 
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Where do 
the pry gel tleir 

tra.nrng? 

Almost half of the successful TV servicemen have 
home study training and with them, it's NISI 2 to 1. 
It's a fact! Among men actually making their living repairing 
"IV and audio equipment, more have taken training from NRI 
than any other home study school. More than twice as many! 



A national survey *, performed 
by an independent research 
organization, showed that the 
pros named NRI most often as 
a recommended school and as 
the first choice by far among 
those who had taken home 
study courses from any school. 
Why? Perhaps NRI's 62 -year 
record with over a million 
students ... the solid training 
and value built into every NRI 
course ... and the designed -for- 
learning equipment originated 
by NRI provide the answer. But 
send for your free NRI catalog 
and decide for yourself. 

25" Diagonal Color TV.. 
And 4- channel 
Quadraphonic Stereo. 
As a part of NRI's Master 
Course in color TV /Audio serv- 
icing, you build a 25" diagonal 

solid state color TV with 
console cabinet. As you 
build it, you perform 
stage -by -stage experi- 
ments designed to give 
you actual bench exper- 
ience. And you get a 
Quadraphonic system 
with 4 speakers. NRI's 

instru- 
ments are 
a cut 
above the 
average, 
including 

a transistor- 

Two Famous Educators... 
NRI and McGraw -Hill. 
NRI is a part of McGraw -Hill, 
world's largest publishers of 
educational material. Together, 
they give you the kind of train- 
ing that's geared for success .. . 

practical know -how aimed at 
giving you a real shot at a better 
job or a business of your own. 
You learn at home at your con- 
venience, with "bite- size" 
lessons that ease learning and 
speed comprehension. Kits 
designed to give you practical 
bench experience also become 
first -class professional instru- 
ments you'll use in your work. 

ized volt ohm- 
meter, triggered 

sweep 5" oscilloscope, CMOS 
digital frequency counter and 
digital integrated circuit color 
TV pattern generator. They're 
top professional quality, designed 
to give you years of reliable serv- 
ice. You can pay hundreds of 
dollars more for a similar course 
and not get a nickel's worth 
extra in training and equipment. 

RINRI SCHOOLS 

Fi r McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue, 

1. ri 
Washington, D.C. 20016 

Widest Choice of 
Courses and Careers. 
NRI doesn't stop with just one 
course in TV /Audio servicing. 
You can pick from five differ- 
ent courses (including an 
advanced color course for prac- 
ticing technicians) so you can 
fit your training to your needs 
and your budget. Or, you can 
go into Computer Technology, 
learning on a real, digital corn- 
puter you build yourself. Com- 
munications with your own 400 
channel digitally- synthesized 
VHF transceiver. Aircraft or 
Marine Electronics. CB, Mobile 
Radio, and more. 

Free Catalog... 
No Salesman Will Call. 
Send the postage -paid card for 
our free color catalog showing 
details on all NRI electronics 
courses. Lesson plans, equip- 
ment, and career opportunities 
are fully described. Check card 
for information on G.I. benefits.. 
No obligation, no salesman will 
call. Mail today and see for 
yourself why the pros select 
NRI two to one! 

If card is missing, write, 

*Summary of survey results upon request. 
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CW & t 1 e l (continued from page 6) 

viewed and evaluated by an operator in 
attendance.) The system is controlled by 
a minicomputer, removing the hazards of 
operator distraction or fatigue. 

Because of the narrow beam and short 
exposures, radiation is held to less than 
10% of that required by conventional 
single -pulse X -ray systems. Camera film 
is not measurably affected and there is no 
long -term exposure hazard to operating 
personnel. 

under development will have to be faster 
and more sophisticated, Westinghouse 
Lab personnel state. Weapons have a 

higher concentrated density and are 
therefore easier to spot than the bombs 
or explosives normally searched for in 
checked baggage, and the equipment will 
have to check a minimum of one piece 
per second. 

World's no. 1 radio announcer, 
Eddie Startz, dies at 77 

World- famous radio announcer and 
commentator, Edward Startz of the inter- 
national shortwave "Happy Station" pro- 
gram from the "Peace, Cheer and Joy" 
station PCJ in Hilversum, Netherlands, 
died March 17, 1976. His age was 77. 

SCANNING DETECTOR VS. X -RAY. Conven- 
tional X -ray (above) shows -right to left -a 
spray can, a book and a gun. A reconstructed 
image of the gamma -ray transmission 
through the same piece of luggage (below) 
indicates high attenuation -more than 
enough to trigger an alarm -in the area oc- 
cupied by the weapon. The system is con- 
trolled by a minicomputer programmed for 
a predetermined -and adjustable- attenua- 
tion and minimum area. Alarm is automatic 
and there is no need for an operator to 
watch the screen constantly. 

The dual -belt hand luggage system al- 
ready demonstrated will handle 12 items 
per minute. The checked baggage system 

After an education in classical lan- 
guages, the young Startz spent five years 
wandering the face of the earth earning 
his bread at all kinds of jobs from dish- 
washer to interpreter, and incidentally 
improving his modern languages. Return- 
ing to Holland in 1928, his excellent voice 
and fluency in seven languages made him 
the first announcer and commentator on 
the new Philips experimental shortwave 
broadcast station PCJ. His microphone 
manner and rapport with listeners in all 
countries kept him behind the same 
microphone (with a break only during an 
underground period while Holland was 
occupied by the Germans) for more than 
40 years. His last broadcast was on De- 
cember 31, 1969. R -E 
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When you install a B-T Booster outside, 
you get a lot of new boosters inside. 

The service technician's job is a 
tough one. Customers are always 
grumbling about the high cost of TV 
service calls. And they complain 
about poor reception -even when it's 
aimost impossible to get a good 
signal. 

But now and then a TV service 
technician wins one. And one of the 
products that can make him a winner, 
and create customer goodwill, is a 
Blonder- Tongue outdoor booster. 

B -T Boosters can produce a dra- 
matic improvement in picture quality, 
particularly on color and especially 
in difficult reception areas. After 25 
years of making outdoor boosters, 
B -T is number one ir sales, and en- 
joys the finest reputation for making 

products of highest performance and 
reliability. B -T Boosters do cost a bit 
more than competition, but they per- 
form and last longer. And that's what 
makes satisfied customers. 

The VAULTER, for example, is the 
number one outdoor booster today in 
the B -T line... and in the entire in- 
dustry. This ultra -high performance, 
all- channel amplifier offers the ideal 
combination of lowest possible noise 
figure (4.6dB, VHF; 7.0dB, UHF) and 
high gain (15dB). While it can't make 
unusable, snowy pictures perfect, it 
can reduce fading, loss of color, 
overcome cable loss and reduce 
lead -in cable nolise. It can even feed 
more than one TV set from the same 
antenna in fringe reception areas. It 

has separate U/V inputs and a coax 
output. Finally, its specially de- 
signed for lightning prone areas. 

The B -T line consists of 5 all -chan- 
nel models (including the popular 
VOYAGER); 5 VHF models and 4 UHF 
boosters (the ABLE -U2b is a favorite). 

See your B -T distributor for details. 
And see why you can count on 
boosters inside, when you install B -T 
Boosters outside. Blonder- Tongue 
Laboratories, Inc., One Jake Brown 
Road, Old Bridge, N.J. 08857. 

BLONDER TONGUES 

Circle 2 on reader ser ice card 



Imagine a microcomputer 
Imagine a microcomputer with all the design savvy, ruggedness, and sophistication of the best minicomputers. 
Imagine a microcomputer supported by dozens of interface, memory, and processor option boards. One that 

can be interfaced to an indefinite number of peripheral devices including dual floppy discs. CRT's, line printers, 
cassette recorders, video displays, paper tape readers, teleprinters, plotters, and custom devices. 

Imagine a microcomputer supported by extensive software including Extended BASIC, Disk BASIC. DOS and 
a complete library of business, developmental, and industrial programs. 

Imagine a microcomputer that will do everything a mini will do, only at a fraction of the cost. 
You are imagining the Altair 8800b. The Altair 8800b is here today, and it may very well be the 

mainframe of the 70's. 

The Altair 8800b Is a second generation design of the most popular microcomputer in the field. the Altair 8800. 
Built around the 8800A microprocessor, the Altair 8800b is an open ended machine that is compatible with all 
Altair 8800 hardware and software. It can be configured to match most any system need. 

MITS' plug -in compatible boards for the Altair 8800b now include: 4K static memory, 4K dynamic memory. 
16K static memory, multi -port serial interface, multi -port parallel interface, audio cassette record interface, 
vectored interrupt, real time clock, PROM board, multiplexer, A/D convertor, extender card, disc controller. 
and line printer Interface. 

MITS' peripherals for the Altair 8800b include the Altair Floppy Disc. Altair Line Printer. teletypewriters, and 
the soon- to -be- announced Altair CRT terminal. 

Introductory prices for the Altair 8800b are S840 for a kit with complete assembly Instructions, and 51100 for 
an assembled unit. Complete documentation, membership into the Altair Users Club, subscription to "Computer 
Notes :' access to the Altair Software Library, and a copy of Charles J. Sippl's Microcomputer Dictionary are 
included. BankAmericard o- Master Charge accepted for mail order sales. Include $8 for postage and handling. 

Shouldn't you know more about the Altair 8800b? Send for our free Altair Information Package, or contact 
one of our many retail Altair Computer Centers. 
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Redesigned front panel. totally synchro- 
nous logic design. Same .witch and LED 
arrangement as original Altair 8800. New 
back -lit Duralith (laminated plastic and 
mylar, bonded to alumin.m) dress panel 
with multi -color graphics. New longer, 
flat toggle switches. Fiv= new functions 
stored on front panel PROM including: 
DISPLAY ACCUMULATOR (displays con- 
tents of accumulator), LOAD ACCUMU- 
LATOR (loads contents of the 8 data 
switches (A7 -AO) into accumulator), OUT- 
PUT ACCUMULATOR (C'itputs contents 
of accumulator to I/O device addressed 
by the upper 8 address switches), INPUT 
ACCUMULATOR (inputs to the accumu- 
lator from the I/O device), and SLOW 
(causes program execut.3n at a rate of 
about S cycles per second -for program 
debugging). 

NOTF Altur is a trademar of MIT S. Inc 

Full 18 slot motherboard. 

Rugged, commercial grade Optima 
cabinet. 

New front panel interface board buffers 
all lines to and from 8800b bus. 

Two, 34 conductor ribbon cable assem- 
blies. Connects front panel board to front 
panel interface board. Eliminates need 
for complicated front panel /bus wiring. 

altar 

New, heavy dut/ power supply: +8 volts 
a- 18 amps, + 18 volts at 2 amps, -18 volts 
at 2 amps. 110 volt or 220 volt operation 
(50/60 Hz). Primary tapped for either 
high or low line operation. 

New CPU board with 8080A micro - 
processor and Intel 8224 clock generator 
and 8216 bus drivers. Clock pulse widths 
and phasing as well as frequency are 
crystal controlled. Compatible with all 
current Altair 8800 software and 
hardware. 

8800 -b 
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15MHz 
Triggered 
Sweep 
Dual Trace 
Scope 
Usable to 
30 MHz 

B &K- PRECISION MODEL 1472C $630 

Normally rated at 15MHz ( -3dB), 
it easily syncs and displays a 

30MHz signal with sure triggering. 

Automatically selects chopped 
or alternate trace display 

Maintains calibration accuracy 
over 105- 130VAC range. 

11 sensitivity ranges, 10mV to 
20V /cm. 

19 sweep ranges, 0.5/2SEC to 
0.5SEC /cm. 

24nSEC rise time. 

Front panel X -Y operation with 
matched phase -shift and 
sensitivity inputs. 

Uses BNC connectors. 

Complete line of probes 
available. 

Available from your distributor. 

PRODUCTS OF DYNASCAN 
6460 West Cortland Avenue 

Chicago, Illinois 60635 312/889 -9087 
In Canada: Atlas Electronics, Toronto 

Circle 60 on reader service card 

letters 

REACT REACTION 
In reference to the article "REACT - 

What's It All About," by Fred Shunaman 
in the January issue, I must disagree with 
several key points. 

Mr. Shunaman states, in effect, that 
"the CB'er is highly mobile" while the 
"amateur must set up his portable equip- 
ment." With the advent of VHF -FM and 
UHF -FM hand -held radios and repeater 
systems, a typical local amateur net can 
cover an area not possible by even a 

higher powered CB base station. 
In addition, the amateur has the flexi- 

bility of choosing frequency bands to ac- 
commodate transmitting -range needs. 

As a CB'er and member of a REACT 
group, and as a ham associated with 
RACES and AREC I have compared the 
two services and find both quite valuable. 
REACT provides fine local service com- 
munications, while RACES and AREC as- 
sist in both local and distant emergen- 
cies. 

Let us not forget the licensed radio 
amateur, whose number is small in pro- 
portion to licensed CB's, but does a job 
comparable to the CB'er and performs 
distant work that no CB'er can. 
DEREK W. YELLY 
WB4DAM /KFW -1030 
Alexandria, VA. 

DIGITAL STOPWATCH 
In this column in the April issue, a 

reader indicated that the newer Novus 
Mathbox model 650 calculators cannot 
be used in the digital stopwatch (Novem- 
ber 1975 and February 1976 issues). This 
is not true. I have used both and have 
achieved equally good results. However, 
pin connections are different in the two 
versions. The connections at the edge of 
the display board are (left -to -right with 
the display facing you) as follows: 1 -B- 
(ground), 2 -B+, 3 -D4, 4 -D2, 5 -D1, 
6 -D3, 7 -K3, 8 -D5, 9 -D6, 10 -K1 and 
11 -K2. 

These are the only pins used. With this 
information, readers should be able to 
use either Mathbox they happen to have. 

Thanks for the article. It stimulated my 
interests. Keep up the good work and 
let's have more articles using digital 
techniques. 
BRUCE COLEMAN 
Belton, MO. 

TVT -II AND ASCII -TO- BAUDOT 
CORRECTIONS 

I have enjoyed building and studying 
the TV Typewriter II. I have made all the 
boards and have learned a lot about digi- 
tal techniques by going through the the- 
ory of the system. At some points, how- 
ever, the theory wouldn't fit the circuitry. 

These turned out to be misprints in the 
articles and some drawing errors. 

In case some of your readers are hav- 
ing the same difficulty, I have listed the 
errors that I have found. The following 
errors are on the schematic for the main 
board. (The foil pattern of the PC board 
is correct.) 

Output of IC13 -a pin 8 should also 
be connected to the input of IC12 -a 
pin 3. There should be no connec- 
tion between IC12 -a pin 3 and 
IC20 -c pin 13. 
There should be no connection be- 
tween Bit -4 and Bit -6 at input pin 9 

of IC32 -c. (Only Bit -6 is used.) 
In the March issue of Radio- Electron- 

ics, there also seems to be errors in the 
schematic for the ASCII to BARDOT con- 
verter. (Fig. 1.) 

There should be no connection be- 
tween IC6 pin 12 and IC6 pin 2. 

IC6 pin 12 should be connected to 
IC12 pin 3. 
On Fig. 3 (connections to TVT -II), 
I think pin 8 and pin 9 have been 
swapped. A should be connected 
to pin 8, and B to pin 9. 
In the modification procedure on 
page 58, it is stated that the foil on 
the main PC board should be cut at 
IC36 pin 3, but this will make only 
partial storage of Bit -7 possible. I 

think the foil should be cut at the 
output of IC11 -b pin 8. Am I right? 
The new wiring for the memory 
board seems strange, is the pro- 
cedure correct? 

I hope this information will help other 
readers. I also have some questions I 

hope you can answer. 
Are the PROM's in the ASCII to 
BAUDOT kit programmed for this 
application? 
Is it possible to use other PROM's 
with the same capacity? 
Why must the foil be cut between 
J8 -14 and IC36 pin 5? 
Is it necessary to use a Computer 
Cursor board with the converter 
application? Otherwise, I can't see 
any reason for connecting J7 -10 to 
J4 -4 since the latter is not used on 
Manual Cursor board. 
What type of board is supposed to 
be mounted on J1? 

I will appreciate any assistance you 
can offer in answering these questions. 
BJORNER DRAGNES 
Honefoss, Norway 

Regarding the errors you found in the 
ASCII to BAUDOT converter, I will an- 
swer them in the same order that you 
listed them in your letter: 

continued on page 22 



51eepe! 
The Realistic G STA -90 Will Change Your Ideas 

About Who's #1 in Hi -Fi Features, Value and Style! 

` .4. ,r 
96 98 

Quatravox. Get spacious Dub Out and two 
4- channel effects just by Tape Monitor switches. 
adding two extra speakers. For versatility - record 

three tapes at once. 
Functional beauty. Blackout 
dial with color- changing 
pointer /FM stereo indicator. 

Dual -Gate MOSFET FM. 
Gets weak stations and 
still resists overload. 
Superior to FET designs. 

Reprinted by permission of 
Stereo Review Magazine, March, 1976 issue. 

"The total harmonic distortion (THD) 
was less than 0.025 per cent from under 
1 watt to 50 watts output, reaching 0.46 
per cent at 55 watts." 

Only 359.95 at participating stores and 
dealers. Prices may vary at individual 
stores. U.L. listed. Ask for 31 -2063. See 
what a Sleeper looks like- today! 

Solid metal knobs. 

Phase -locked loop FM 
stereo demodulator. 
For wider channel separation, 
almost zero distortion. 

Direct -coupled amplifiers for 
powerful bass even at 20 Hz. 
45 watts per channel, minimum 
RMS at 8 ohms from 20- 20,000 Hz, 
with no more than 0.5% total 
harmonic distortion. 

Walnut veneer case. 

Amplifier Specs 

Power Bandwidth: 17- 35,000 Hz 

Response: 20- 20,000 Hz ±2 dB 
IM Distortion: 0.3% at 30W 
Phono Overload: 150 mV 
Hum and Noise (dB): 

Phono 1, -60 
Aux 1, -75 

FM Tuner Specs 

Sensitivity: 2.0 µV IHF 

S/N Ratio: 65 dB 
Separation: 35 dB at 1 kHz 
Total Harm. Dist.: 0.8% 
Capture Ratio: 2 dB 
Selectivity: 70 dB 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftadie IhaeK 
A TANDY CORPORATION COMPANY 

OVER 4600 LOCATIONS 50 STATES 9 COUNTRIES 

FREE 164 -Page Catalog. Write to Radio Shack, P.O. Box .052, Dept. #978, Fort Worth, TX 76101 

Circle 64 on reader service card 
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Should your 
career in 

electronics 
go beyond 

TV repair? 
CREI prepares you at home 

for broader and more advanced 

opportunities in electronics 
plus offers you special arrangements 

for engineering degrees 

Advanced Electronics 

There is no doubt television repair can 
be an interesting and profitable career 
field. TV repair, however, is only one of 
the many career areas in the fast growing 
field of electronics. 

As an indication of how career areas 
compare, the consumer area of electron- 
ics (of which TV is a part) makes up less 
than one -fourth of all electronic equip- 
ment manufactured today. Nearly twice 
as much equipment is manufactured for 
the communications and industrial fields. 
Still another area larger than consumer 
electronics is the government area. That 
is the uses of electronics in such areas as 
research and development, the space 
program, and others. 

Just as television is only one part of 
the consumer field, these other fields of 
electronics are made up of many career 
areas. For example, there are computer 
electronics, microwave and satellite 
communications, cable television, even 
the broadcast systems that bring pro- 
grams to home television sets. 

As you may realize, career oppor- 
tunities in these other areas of electron- 
ics are mostly for advanced technical 
personnel. To qualify for these higher 
level positions, you need college -level 
training in electronics. Of course, while 
it takes extra preparation to qualify for 
these career areas, the rewards are 
greater both in the interesting nature of 
the work and in higher pay. Further- 
more, there is a growing demand for 
personnel in these areas. 

Unlike most other home study schools, 
CREI programs are devoted exclusively 
to preparing you for careers in advanced 
electronics. All of CREI programs are 
college level. And CREI gives you both 
theory and practical experience in ad- 
vanced electronics. 

Unique Design Lab 
A unique feature of CREI training is its 
Electronic Design Laboratory Program, 
which trains you to actually design cir- 
cuits. It also helps you understand the 
theories of advanced electronics and 
gives you extensive practical experience 
in such areas as tests and measurements, 
breadboarding, prototype construction, 
circuit operation and behavior, charac- 
teristics of electronic components and 
how to apply integrated circuits. 



Career Training at Home 

Only CREI offers this unique Lab 
Program. It is a complete college lab 
and, we believe, better than you will find 
in most colleges. The "Lab" is one of 
the factors that makes CREI training 
interesting and effective. And the pro- 
fessional equipment in this program be- 
comes yours to keep and use throughout 
your professional career after you com- 
plete the training. 

Engineering Degree 
CREI offers you special arrangements 
for earning credit for engineering de- 
grees at certain colleges and universities 
as part of your home study training pro- 
gram. An important advantage in these 
arrangements is that you can continue 
your full time job while "going to college" 
with CREI. This also means you can 
apply your CREI training in your work 
and get practical experience to qualify 
for career advancement. 

Wide Choice of Programs 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics 
best for your career field. You can spe- 
cialize in such areas as computer elec- 
tronics, communications engineering, 
microwave, CATV, television (broad- 
cast) engineering and many other areas 
of modern electronics. 

FREE Book 
In the brief space here, there isn't room 
to give you all of the facts about CREI 
college -level, home study programs in 
electronics. So we invite you to send for 
our free catalog (if you are qualified to 
take a CREI program). The catalog has 
over 80, fully illustrated pages describ- 
ing your opportunities in advanced elec- 
tronics and the details of CREI home 
study programs. 

Qualifications 
You may be eligible to take a CREI col- 
lege -level program in electronics if you 
are a high school graduate (or the true 
equivalent) and have previous training 
or experience in electronics. Program 
arrangements are available depending 
upon whether you have extensive or 
minimum experience in electronics. 

Send for this FREE Book 
describing your opportunities 
and CREI college -level 
programs in electronics 

Mail card or write describing qualifications to 

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.I. Bill. 
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IF YOU'RE 
NOT DESIGNING 

WITH A CSC 
PROlO -BOARD® 

LOOK AT ALL 
YOU'RE MISSING. 

Versatility -Use with virtually all 
types of parts, including resistors, 
capacitors, transistors, DIP's, 
TO -5's, LED's, transformers, 
relays, pots, etc. Most plug in 
directly, in seconds. 

Adaptability -Use in design, 
packaging, inspection, OC, etc. 
Works with most types of circuits, 
in many, many applications. 

Expandability - Proto- Board 
units can be instantly inter- 
connected for greater capacity. 

Utility - Models are available 
with or without built -in 
regulated power supplies 
(fixed or adjustable). 

Variety -A wide variety 
of models are 
available with 
capacities ranging from 
630 to 3060 solderless 
tie -points (6 to 3214 -pin 
DIP's), to fit every technical 
and budget requirement. 

Accessibility -All parts are 
instantly and easily accessible, for 
quick signal tracing, circuit 
modifications, etc. 

Speed- Assemble, test and 
modify circuits as fast as you can 
push in or pull out a lead. Save 
hours on every project. 

Durability -All 
Proto -Board models 
are carefully 
constructed of 
premium materials, 
designed and tested 
tor long, trouble- 
f ree service. 

Economy -Eliminate heat 
and mechanical damage to 
expensive parts. Save money 
by re -using components. 

Visibility -All parts are instantly 
and easily visible, for quick circuit 
analysis and diagramming. 

Flexibility -Use independently, 
or in conjunction with other 
accessories, such as scopes, 
counters, CSC Proto-Clipn" 
connectors, Design Maters" test 
equipment, etc. One Proto -Board 
unit can serve a thousand 
applications. 

Whatever type of electronic circuits you work with, you can do more in less time 
with CSC's solderless Proto- Board'm systems. As fast and easy as pushing in or 

pulling out a lead, you can design, test and modify circuits at will. Components plug 
into rugged 5 -point terminals, and jumpers, where needed, are lengths of #22 

AWG solid wire. In the same time you took to read this ad, you could be well on your 
way to assembling a new circuit. For more information, see your CSC dealer, or 

write for our catalog and distributor list. 

CONTINENTAL SPECIALTIES CORPORATION GAG 
EASY DOES IT 

44 Kendall Street, Box 1942 
New Haven, CT 06509. 203- 624 -3103 TWX: 710- 465 -1227 

West Coast office: Box 7809, San Francisco, CA 
94119. 415 -421 -8872 TWX: 910 -372 -7992 

Canada: Len Finkler Ltd., Ontario 

LO 1976 Continental Specialties Corp. 
Prices and specifications subject to change without notice. 

Circle 40 on reader service card 

LETTERS 
continued from page 16 

Yes, there is an error in the con- 
nection of pin 12 of IC6. Pin 12 of 
IC6 should connect to 1C12 pin 4 
and IC10 pin 1. 

Yes -pins 8 and 9 in Fig. 3 were 
reversed. 

Yes, you are correct. IC9 -a must 
not be cleared or you will clock out 
the character in IC36 thru IC39 at 
the next strobe. Cut foil at IC11 pin 
8 and insert a STORE switch there. 

Yes. Bit -7 is at J4 pin 4 which you 
wire to J7 pin 10, then to pin 11 of 
the new 2102 /C. J8 pin 14 is the 
path used to connect output of the 
2102, but connection to IC36 pin 5 
must be cut. 

Here are the answers to the other 
questions you asked: 

No, the PROM's are not pro- 
grammed. Too many BAUDOT 
codes exist to match everyone's 
machines. 

Yes, other PROM's could be used 
(such as 74188A). 

See above. 

See above. 

See April, 1976, issue of Radio - 
Electronics for BAUDOT to ASCII 
circuit. 

I hope these answers help. 
ROGER L. SMITH 

SK -10 EQUAL FOR DYNA -MICRO 
The May issue of Radio -Electronics 

featured an 8080 microcomputer con- 
struction article. One of the components 
specified in the parts list was an E & L 
Instruments SK -10 breadboarding socket. 

I feel that it should be brought to the 
attention of your readers that this is not 
a proprietory item available only from 
E & L Instruments. Other companies, in- 
cluding Continental Specialties Corpora- 
tion, produce a direct replacement for the 
breadboarding socket. 

Continental Specialties Corporation's 
equivalent of the SK -10 is one QT -59S 
connected to two QT- 59B's. 
RONALD J. PORTUGAL 
Continental Specialties Corp. 
P.O. Box 1942 
New Haven, CT 06509 

I'm dropping you this note to point out 
that the A P Products Super- Strips are 
exact replacements for the solderless 
breadboard used in the Dyna -Micro con- 
struction article. 

Super- Strips are available at many 
dealers and distributors, or may be or- 
dered direct from A P Products, Inc., Box 
110 -P, 72 Corwin Drive, Painsville, OH 
44077. Model SS -2 (order #923252 at 
$17.00) features nickel /silver terminals. 
Model SS -1 (order #923748 at $18.90) 
features gold -plated terminals. 
MARTIN WEINSTEIN 
Sharp Advertising 
Cleveland, OH 



NEED HARDCOPY? 

If you are one of the many computer 
users who wants hardcopy printouts, 
but can't afford any of the available 

machines, your troubles are over. Our 

PR -40 is a universal printer that gives 

you clear easy to read hardcopy like 

the sample on the right with almost 

any computer. Our printer operates 

from any eight bit parallel I/O port. 
The printer has it's own character 

generator and memory buffer. This 
means that the computers only job is 

to feed data when the printer is ready. 

No special program is needed in the 
computer to convert the data to a 

form that the printer can use as each 

character is printed. The PR -40 is easy 

to use, easy to interface and easy to 
afford. 

: +: SWTPC PR -40 ALPHANUMERIC PRINTER * 

* 40 CHARACTERS r' LINE 
:+: 5;<; 7 DOT MATRIX IMPACT PRINT 
* USES CTANE:'AR[:' :: 7r'8" CALCULATOR PAPER 
:+: 75 LINE / MINUTE PRINT RATE 
:+. AUTOMATIC RIBBON REVER -E 
* 64 CHARACTER ASCII CHARACTER SET 
:+: 40 CHARACTER LINE t'1EMCIR'r 

* TTL. EWTPC 6800, HITS COMPATIBLE 

PR-40 LINE PRINTER KIT .$250.00 PPd . i. .. }' ..<%.7. :i}?'%i¡ ... _ . 

... 
. : 

. x 
. i%`ú ̀1Ki': é 

,{ ':.....4i F < }%C 3}':i.}., ;}.,::.:.CS. \Yi ... 
. ....... :..........x.v; : S;S<: ï <#S ' ' . ti. ' .. AF..'v...`<'{'Si:::':i }.\+k f.}. . . . ç 

HOW ABOUT PICTURES? 

Games are more fun with pictures. Now you 
can add graphics displays to your game pro- 
grams and on any type computer. Our GT- 

6144 operates from any eight bit parallel I/O 
port. It has it's own self contained memory, 
so memory space for the display is not robbed 
from your computer. The 91/2 x 13 circuit 
board contains all you need to produce a 

graphic display like the one of the starship 
"Enterprise" shown on the left. Kit is less 

power supply, or chassis. 

GT -6144 GRAPHICS TERMINAL KIT ..$ 98.50 PPd 

I know a bargain when I see it. Send the following: 

6800 Computer $395.00 PR-40 Printer $250.00 

GT -6144 Graphics Terminal $ 98.50 Just data (free) 

NAME 

ADDRESS 

CITY STATE 

Southwest Technical Products Corp. 
Box 32040, San Antonio, Texas 78284 

ZIP 

Circle 62 on reader service card 23 



The 
IMSAI 8080. 
A commercial 
yet personally 
affordable 
computer. 

If you thought you could never afford 
a computer at home, think again. The 
IMSAI 8080 is built for rugged industrial 
performance.Yet its prices are competitive 
with Altair's hobbyist kit Fully assembled, 
the 8080 is $93L Unassembled, it's $599. 

The IMSAI 8080 is made for 
commercial users, and it looks it. Inside 
and out. The cabinet is attractive, heavy 
gauge aluminum. The heavy duty lucite 
front panel has an extra 8 program 
controlled LED's. It plugs directly into 
the Mother Board without a wire harness. 
And rugged commercial grade paddle 
switches are backed up by reliable 
debouncing circuits. 

The system is optionally ex- 
pandable to a substantial system with 
22 slots in a single printed circuit board. 
And the durable card cage is made of 
commercial -grade anodized aluminum. 

The IMSAI 8080 power supply 
produces a true 28 amp current, enough 
to power a full system. You can expand 
to a powerful system with 64K of software 
protectable memory plus an intelligent 
floppy disk controller. You can add an 
audio tape cassette input device, a 
printer plus a video terminal and a 
teletype. And these peripherals will 
function with an 8 -level priority interrupt 
system. BASIC software is available in 
4K, 8K and 12K. 

Get a complete illustrated 
brochure describing the IMSAI 8080, 
options, peripherals, software, prices 
and specifications. Send one dollar to 
cover handling to IMS. The IMSAI 8080. 
From the same technology that developed 
the HYPERCUBE Computer architecture 
and Intelligent Disk systems. 

Dealer inquiries invited. 

MS Associates, Inc. 
14860 Wicks Boulevard 
San Leandro, CA 94577 
(415) 483 -2093 Dept. RE -8 
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DAVID LARSEN, PETER RONY, 
and JOHN TITUS* 

THIS MONTH, WE SHALL DISCUSS THE IN- 
terfacing of an 8080 -based microcomputer 
to a very versatile laboratory instrument, 
the Keithley model 160B digital multi- 
meter and model 1602B digital output. 
We purchased this multimeter one year 
ago and found it to be an excellent exam- 
ple of what manufacturers can do to facil- 
itate the interfacing of their instruments. 

The Keithley model 160B is a general - 
purpose 31/2 -digit multimeter than can 
function as a DC voltmeter, DC ammeter, 
or ohmmeter. A total of twenty -six differ- 
ent ranges exist for the multimeter in its 
three modes of operation. The lowest 
range scales provide maximum readings of 
1.999 mV, 19.99 nA, and 1.999 52. The 
1.999 mV scale has an accuracy of 
± 0.1% of reading ± 1 digit. Thus, a dis- 
play reading of 1.000 mV will have an 
uncertainty of ± 0.002 mV, or 2 µV. The 
highest possible readings associated with 
the three different ranges are 1200 V, 
1999 mA and 1999 megohms, with the 
megohm reading being accurate to only 
± 30 %. 

KEITHLEY 8080 MODEL 1608 
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The model 160B multimeter is basically 
a sophisticated analog -to- digital converter 

*This article is reprinted courtesy American 
Laboratories. Dr. Rony, Department of Chem- 
ical Engineering, and Mr. Larsen, Department 
of Chemistry, are with the Virginia Polytech- 
nic Institute & State University. Mr. Titus is 
president of Tychon, Inc. 

(ADC) that can handle most laboratory 
requirements for digital data acquisition 
provided that the rate is no greater than 
one measurement per second. Switching 
between the twenty -six different ranges is 
performed manually. We would expect 
that, in the future, such switching will be 
performed by a built -in microprocessor 
operating under the control of an external 
computer. 

The interface circuit between the Keith- 
ley model 160B and a small 8080 -based 
microcomputer is shown in Fig. 1. The 
two OR gates and the SN74154 decoder 
generate three different device -select 
pulses that are required to input data from 
the Keithley meter to the 8080 micro- 
computer. Note the tÑ signal at pin 18 of 
the SN74154 decoder. This interface cir- 
cuit takes advantage of the fact that the 
outputs from the model 1602B digital - 
output board are open collector and can 
be bussed together as is shown in Figure 1. 

Notice how pins 16, 12, and 10 on the 
model 160B are connected to the same 
8080 microcomputer input, D7. These 
three pins are said to be bussed together. 
Pins 35, 31, and 28 are bussed together 
to input D6; pins 17, 13, and 9 are bussed 
together to input D5; and so on. The eight 
inputs to the 8080, DO through D7, com- 
prise an eight -bit data bus over which in- 
formation passes, one group at a time, 
from the Keithley multimeter to the 8080 
microcomputer. 

Only one transfer of information can 
take place at any one time. In Fig. 1, this 
transfer is accomplished with the aid of 
the three sets of strobe inputs. When a 
logic 0 is applied at strobes 1 and 2, the 
BCD codes corresponding to the 10° and 
101 digits are transferred to the accumu- 
lator of the 8080. Similarly, strobes 3 and 
4 and also strobes 5 and 6 permit the ac- 
quisition by the microcomputer of the 
remaining output data from the Keithley 
multimeter. Therefore, three device -select 
pulses permit the strobing of 20 -bits of 
data from the multimeter to the micro- 
computer over a set of eight data bus -lines 
DO through D7. 

A simple program that accomplishes 
the data transfer from the multimeter to 
the microcomputer is provided in Table 1. 

The entire data acquisition and movement 
of data to registers C, D, and E occurs 
in 21 us, a time that is fast when compared 
to the rate of five conversions -per- second 
by the multimeter. Clearly, considerable 
time is still available to the microcom- 
puter to manipulate the acquired data be- 
fore new data is input into the accumu- 
lator. 

Not shown in Fig. 1 are eight 4700 -ohm 
resistors that are the required pull -up re- 

continued on page 26 



Want a rewarding career like this? 

It's yours when you know Elecfronics Drafting! 
Learn it at home the practical, 
step -by -step ETI way ! 

Imagine getting ready to move into 
this kind of career. ETI prepares 
you for the job of working closely 
with electronics engineers in getting 
electronics concepts down on paper. 
That's where it begins! And just 
think, a drafting course can be only 
the beginning. Ultimately, with 
additional study, you might be 
applying your specialized skills to 
the designs for new developments 
in computers. Or working with the 
development of new medical equip- 
ment. You might be needed for new 
refinements in citizens band radio .. . 

even watches and photographic 
products. You'll probably be in on 
developments that right now are 
really beyond everybody's imagina- 
tion! But it's all in a future that you 
can be part of. A future where there's 
real enjoyment in your work and 
you're a respected professional. A 
future where the paycheck is as good 
as the security. An exciting future! 

But what about learning 
drafting at home? 
The fact is, this subject is a "nat- 
ural" for home study. Electronics 
Technical Institute sends you all the 
professional tools and equipment 
you need -including T- squares, 
triangles, measuring scales, French 
curves, ruling pen, compass and 
straight edge. Then you start learn- 
ing by doing. You move to your goal 
just as fast as your time and ambition 
permit, because you set your own 
pace. You don't have to waste time 

or lose a single hour from your 
present job. And in a surprisingly 
short period you'll discover that you 
can put the T- square in place, 
interpret technicalities, and do the 
job of an accomplished draftsman! 

You get personal, expert help. 
You're not "all alone out there" as 
you do your step -by -step learning. 
In fact, you're "in a class of one" 
with an experienced, helpful instruc- 
tor. He knows his job, and he knows 
you. He is chosen both for technical 
competence and ability as a teacher. 
He's licensed by the State of New 
Jersey. He cares about you, because 
your success is his success. He care- 
fully goes over each of your assign- 
ments personally. He helps, suggests, 
corrects and encourages ... person- 
ally. He gets you all set for the next 
step. He wants to keep you progress- 
ing as fast as possible. 

Real do-the-job kits. 
When you learn Drafting 

You know why that's most impor- 
tant? Confidence. After these suc- 
cesses, you know that you're a "can 
do" draftsman. You'll earn the 
Electronics Technical Institute 
diploma, and you can talk to any 
prospective employer proudly. 

Get the facts FREE! 
You've got everything to gain. 
There's no obligation. And no sales- 
man will call. You'll simply be look- 
ing at a great future that can be 
yours. And the best time to find out 
is now. Just fill in and return the 
coupon, and we'll rush you the 

details. They're all 
yours in a new, fully 
illustrated 44 -page 
catalog. Don't you 
owe that much to 
yourself? 

Electronics 
the ETI way, you do it Technical Institute the "real world" Diislon ot- cchnlcal Home Stud Schools - -- -------- mmmimmr -r--I way. You learn 
the theory, and 
you work with 
specially devel- 1 
oped Project 
Kits to carry 

1 

specific assign- I 
ments through to ; 
completion just 
as you would in 
a plant or office. 
You're prepared 
to tackle jobs 
detail by detail. 

Electronics Technical Institute, Dept. 2- 479 -086 
Little Falls, New Jersey, 07424. 
0 YES! I'm interested in a future in Drafting! Rush me your 
free career information! 
Send me information on these other fields of special interest: 

7V /Audio Servicing Communications Computers Businem and Engineering 
Black und W hue FCC License Digital Electronics Electronic. Fundamental. 
( -, tlor Aircraft Computer Technolog) Industrial Electronics 
s, d,d -State Marine Computer Programmrag Adsanced Electronic, 
t \re Mobile Two -War Industrial Instrument. ton 
Closed Circuit Microwave Electronics Technology 
Video Recorder. Medical Electronics 

Radto111.Ft Stereo 
I heck here for Veterans information. 

Name 
Iplease print) 

Address 

City State Zip 

MEMOti11111=========1111li1=1111O1IMII 
Circle 4 on reader le, -ice card 



Focus on 
afine 

memory 
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We'd like to show you all 
76 IC sockets on our 8KRA 
Static Memory Module. But 
your imagination can do 
more, knowing what full 8192 - 
word memory will mean to 
your own 8080 system. So 
here are a few other extraor- 
dinary features of the 8KRA. 

First, our exclusive Ç3flTM 

address selection DIP switch 
(upper portion of close -up), 
conveniently sets address 
boundaries in increments of 
1K. You'll also see a battery- 
standby power connector on 
the card. Because our modules 
use low -power static RAM's, 
they'll retain data when 
powered by two "D" flash- 
light cells. So it's possible to 
protect your important dato 
against sudden power loss. 

Our low -power RAM's 
must meet military specifica- 
tions (MIL STD- 883C). However, 
our memories typically require 
one third less power thon those 
used by our competitors. Each 
of our RAM's has its own IC 
socket, too, for easier assembly 
and repair (optional in the 
4KRA version). 

Kit Prices: 
8KRA Static Memory Module 5295 
(8192 -words; oll sockets included) 
4KRA Static Memory Module 5154 
(4096- words; oll sockets included) 

4KRA (without sockets) 5139 

Write Us, 
about our other 
8080- compatible 
plug -in modules. 

Processor 
Tech 
6200 -R Hollis Street 
meryville, CA 94608 

Circle 52 on reader service card 

KOMPUTER KORNER 
continued from page 24 

sistors for the eight open -collector bus 
lines. One pull -up resistor is required for 
each of the eight data bus inputs. One end 
of the resistor is tied to +5 volts, and the 
other end to the bus line. These resistors 
are not shown in the diagram because 

small whenì' . d to the added value 
of the instrument. ¿e expect future instru- 
ments to be microcomputer oriented in the 
sense that data -bus outputs will be pro- 
vided to permit the direct interfacing of 
the instruments to microcomputers via 
simple wire interconnections. We hope 
that these columns encourage manufac- 
turers to provide minicomputer- and mi- 

TABLE 1 -DATA ACQUISITION PROGRAM 

LO memory Instruction 
address byte Mnemonic 

Clock 
cycles Description 

000 333 IN 5 10 Generate device select pulse 
that strobes the 10° and 10' 
digits into the accumulator 

001 005 Device code for strobe inputs 
1 and 2 

002 117 MOV C,A 4 Move accumulator contents to 
register C 

003 333 IN 4 10 Generates device select pulse 
that strobes the 102 digit, the 
103 bit, and the overload and 
polarity outputs into the ac- 
cumulator 

004 004 Device code for strobe inputs 
3 and 4 

005 127 MOV D,A 4 Move accumulator contents to 
register D 

006 333 IN 3 10 Generate device select pulse 
that strobes the Flag, DP1, DP2, 
and DP3 outputs into the ac- 
cumulator 

007 003 Device code for strobe Inputs 
5 and 6 

010 137 MOV E,A 4 Move accumulator contents to 
register E 

At this point, twenty data -bits are stored in registers C, D, and E. 
The microcomputer can now take this information and manipu- 
late it in different ways. With the aid of the BCD digits and DP1, 
DP2, and DP3 (DP = Decimal Point), it can determine the magni- 
tude of the input decimal number. With the aid of the polarity 
input, the sign of the decimal number can be determined. 

they can be added to the circuit board 
within the Keithley multimeter. The 8080 
data bus normally employs an alternative 
bussing technique called three -state bus- 
sing. The interface circuit shown in Fig. 1 

is actually the combination of two bussing - 
techniques, open collector and three -state. 
The 4700 -ohm resistors do add a load to 
the data bus, but this does not prevent 
other devices from being tied to the bus 
provided that each bus connection in the 
other devices can sink, in the logic -0 state, 
the additional 1 mA current produced by 
the 4700 -ohm pull -up resistor. 

At the beginning of this column, we 
stated that the Keithley multimeter is an 
example of what manufacturers can do to 
facilitate the interfacing of their instru- 
ments. In this case, what Keithley did was 
to provide open -collector outputs for all 
twenty output pins on the model 1602B 
digital- output board. The added cost was 

crocomputer- oriented digital outputs, and 
also to document such outputs as well 
as Keithley has done with the model 
160B. R -E 

"1 want it installed in the attic. No need 
to advertise the fact I have a color TV!" 
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INTRODUCING 
THE FAST WORKING 

COUNTERS FROM 

HICKOK. 

St te An operational amplifier 
from RCA that combines bipolar and 
COS /MOS devices on the same chip 

Four affordable, deluxe 
counters - one for every need. 

MODEL 380. 
1 Hz to 80 MHz. 10 ppm 

MODEL 380X. 
$269 

1 Hz to 80 MHz 1ppm $395 

$499 

$625 

MODEL 385. 
1 Hz to 512 MHz, 10ppm 

MODEL 385X. 
1 Hz to 512 MHz, 1ppm 

Perfect for communications, 
CB, audio and digital work, 
servicing and laboratory 
applications. 

Full 7 -digit display with 
automatic decimal, full 
autoranging. SPEED READ 
mode updates display 5 times 
each second to aid tuning 
and adjustments. 

Resolution is 1 Hz to 10 
MHz, and 10 Hz to 80 MHz. 
Models 385, 385X feature a 
built -in prescaler to take you 
all the way to 512 MHz. 
Models 380X, 385X incorporate 
temperature compensated 
crystal oscillators with 1 ppm 
accuracy. 

See these exciting new 
counters at your distributor 
now 

U) HICKOK 
U the value innovator 
w 

INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 

cc (216) 541 -8060 TWX: 810- 421 -8286 
Circle 15 on reader service card 
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AFTER A COMPLEX SERIES OF OXIDE -GROW- 
ing, etching, diffusion metal deposition, 
wafter -probing, bonding and sealing steps, 
out pops a bipolar integrated circuit. 
Doesn't sound so simple? No, it's not! 
The steps are done at very closely regu- 
lated temperatures over carefully con- 
trolled time intervals. The entire process 
is governed by a set of precise microscopic 
photographic masks that determine the 
boundaries of the collector isolations, 
bases, resistors, emitters, and other IC ele- 
ments. Despite the degree of complexity, 
RCA doesn't stop here. By adding a few 
more steps to the process, complementary 
COS /MOS transistors are fabricated on 
the same chip as the NPN and PNP bi- 
polar devices. Combining the two gives 
the IC designer the best of both worlds. 

BIAS CIRCUIT 

J Io 
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KARL SAVON 
SEMICONDUCTOR EDITOR 

He is not hindered by the limitations of 
either process where the other offers an 
advantage. 

Very high input -impedance, very low 
input- current, good offset specifications 
and wide bandwith can be optimized to a 
level previously impossible. Performance 
approaches that of amplifiers that are 
presently being put together with hybrid 
techniques. RCA says their CA3130 op- 
amps are the first of a new generation of 
circuits to take advantage of the new pro- 
cess that is based on their pioneering and 
accumulated experience in COS /MOS. 

RCA CA3130 operational amplifier 
The schematic diagram of this new op- 

amp is much simpler than what you prob- 
ably had expected to see. In itself, sche- 
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FIG. 1 -RCA CA3130 operational amplifier. 
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The easy way 
to keep up to date 

in electronics. 
Send for the latest facts and techniques from Sams' easy -to -use electronics guides. 

You'll be 100% satisfied or your money back! 

TTL Cookbook 
By Donald E. Lancaster 

The latest guide to Transistor - Transistor 
Logic -what it is and how to interconnect 
and power it. Gives practical applications. 
You'll learn to build TTL systems that solve 
problems, entertain, test, and train. 336 
pages. NO. 21035 -$8.95 

Wind /Solar Energy 
For Radiocommunications and Low -Power 

Electronic /Electric Applications 
By Edward M. Noll 

Harness the power of the wind and sun with 
simple, economical plans in this new book. 
Learn all the circuitry and techniques. 208 
pages. NO. 21305-$7.95 

Electronics Math 
By Alan Andrews 

At last, a one -book summary of electronics 
math for students, technicians, and engi- 
neers. Filled with examples of problems 
and answers. Twenty chapters range from 
computer math to trigonometry. 320 pages. 
NO. 21152 -$10.95 

FET Principles, Experiments, and 
Projects, 2nd Edition 

By Edward M. Noll 
All the data you need to make field -effect 
transistors work for you. This new edition 
offers parts lists and schematics for build- 
ing amplifiers, oscillators, generators, and 
more. 304 pages. NO. 21167-$8.50 

Understanding CMOS 
Integrated Circuits 

By Roger Melen and Harry Garland 
A no-jargon guide to CMOS and their use. 
Facts on transmission gates, memories, 
interfacing, and debugging -diagrams of 
transmitters, meters, timers, and more. 144 
pages. NO. 21129 -$4.95 

Laser Fundamentals & 
Applications 

By Hrand A. Muncheryan 
Cattle branding, "sight" for the blind, blood- 
less surgery, "ray guns" -these are just a 
few of the applications discussed. This new 
laser guide is for beginner and technician 
alike. 192 pages. NO. 21130 -$6.50 

MOS Digital ICs 
By George Flynn 

Metal -oxide semiconductors carry transistor 
techniques one step further. Now, with 141 
diagrams and tables, MOS and CMOS 
devices are explained clearly from basic 
construction to theory of operation to circuit 
applications. 176 pages. NO. 21299 -55.95 

OPrOEEECIRONICS 

Optoelectronics 
By Forrest M. Mims III 

New developments in this century-old field 
are introduced and explained. Explores the 
optical spectrum and radiation. Covers light 
sources, components, techniques, and ap- 
plications in such areas as TV and commu- 
nications. 192 pages. NO. 21180 -55.95 

Active -Filter Cookbook 
By Don Lancaster 

All the facts you need to discover and use 
"active filters:' This brand -new book dissects 
them -then shows how to build and apply 
them to brainwave research, audio equal- 
izers, speech therapy, psychedelic lighting, 
and more. 240 pages. NO. 21168-$14.95 

; 

IC Op -Amp Cookbook 
By Walter G. Jung 

The new, comprehensive guide to IC op 
amps. Not only covers basic theory in great 
detail, but also features over 250 practical 
applications. An all- encompassing "cook- 
book" of useful circuits. 592 pages. 
NO. 20969 -$12.95 163 

EIM - - - - - 
Clip Out -Mail Today! 
ISend books checked below 5 
enclosed.* I understand that, if not corn - 

'pletely satisfied, I may return my order 
within 10 days for full refund. ' 21035 

21129 

' 21168 

21167 I 21299 
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21130 
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"Include sales tax where applicable. Canadian prices 
slightly higher. TK20 

Howard W. Sams & Co., Inc. 

O 4Indianapolis, Indiana 46206 
4300 West 62nd Street 
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STATE OF SOLID STATE 
(continued from page 28) 

matic simplicity is not a technical feat. 
But when added to a list of exceptional 
circuit traits, it is the icing on the cake. 
Circuit simplicity is an indicator of how 
well the pieces go together. PMOS devices 
become active loads for bipolar transis- 
tors. And a COS /MOS inverter is simple; 
there are no complicated biasing schemes 
and no load resistors. 

Looking at the schematic for a short 
while (See Fig. 1), you'll notice there is 
something glaringly missing! Nowhere on 
the diagram can you spot a PNP transis- 
tor. It is no accident. Talk to an integrated 
circuit engineer and undoubtedly he'll say, 
"I wish we had a better PNP." The PNP 
devices they use simply don't work that 
well. They are compromise devices lost in 
a process designed primarily to make 
good NPN's. Their gain -bandwidth prod- 
ucts are poor, they have a generally low 
beta and high saturation- resistance. Addi- 
tion of COS /MOS circuitry allows the 
elimination of PNP's normally used in 
amplifier and current "mirror" level- shift- 
ing stages. There are three easily separable 
gain stages in the CA3130; a PMOS input 
differential amplifier, a high -gain common 
emitter NPN amplifier, and a COS /MOS 
output inverter. The picture is completed 
by a diode and PMOS current source and 
that's it. 

Let's look at the circuit in detail. The 
gates of the differential amplifier PMOS 
FET's (Q6 and Q7) are connected di- 

rectly to the input terminals. The two 
transistors are analagous to the PNP dif- 
ferential amplifier that often appears in 
this spot. PNP's or PMOS input amplifiers 
can be biased close to or at ground poten- 
tial, a big application plus. The CA3130 
inputs can swing 0.5 volt below V ° ° -. 
Gates of MOS devices that contact the 
outside world must be protected from 
static charges that can build up excessive 
voltages. Voltages above 100 volts endan- 
gers the oxide layer below the gates. Be- 
cause of the very high input impedances, 
it is not hard to store sufficient charge to 
exceed the 100 volt level. Input resistance 
of this amplifier is 1.5 teraohms (tera = 
1012) and is calculated by dividing half 
of a 15 volt supply voltage, 7.5 volts, by 
the 5 picoamp input current. Above the 
room temperature reference of 25 °C, the 
current doubles for every 10 °C increase. 
Diodes D5 through D8 are the protection 
system. Voltage stress across the gate ox- 
ide is limited to a safe value by conduc- 
tion of the Zeners when the gate to source 
voltage of either Q6 or Q7 exceeds the 
Zener breakdown voltage. 

PMOS types are also used as a current 
source to energize the input amplifier. Q1 
and Q2 is a current "mirror" and even 
though made from PMOS devices, oper- 
ates in much the same way as the bipolar 
"mirrors" I've described in previous col- 
umns. Because of their common source 
and gate connections and because of their 
close thermal and diffusion profiles, the 
current in Q1 is proportionately repro- 
duced in Q2. The area of Q1 is twice that 
of Q2 and so Q2 supports twice the cur- 

rent set up in Q1. Q1 conducts a current 
determined by the voltage developed 
across Ql. Subtracting the 2.2 volts across 
Q1 and the 2.3 volt sum of the four diode 
junctions (D1 through D4) from 8.3 volts 
yields 3.8 volts. The current in Q I is 
3.8/40K or about 100 microamps, and Q2 
becomes a 200 microamp source. When 
the power supply drops below 8.3 volts, 
D9 does not regulate and the bias current 
falls below the nominal value. Q4 is a cas - 
code transistor that raises the impedance 
of the current source to contribute to the 
70 dB minimum common -mode rejection 
of the CA3130. Common -mode signals 
raise the input voltage on both transistor 
gates (Q6 and Q7) by the same amount. 
The voltage rise is transferred to the com- 
mon source node. If the current source 
presents a high impedance, this change in 
voltage gives a minimal change in the cur- 
rents through the input transistors with a 
correspondingly small change in the am- 
plifier output. 

The drains of Q6 and Q7 are connected 
to an NPN current "mirror" Q9 and Q10. 
This one functions as a balanced to single - 
ended converter; in effect, a transistorized 
balun. Compared to a single -ended output, 
it doubles the input stage gain and in- 
creases the common -mode rejection. The 
first factor is important if you realize that 
the low transconductance of the FET re- 
duces the voltage gain of the first stage to 
only about 5 times. Gain in the first stage 
influences the noise output of the ampli- 
fier. Transistor Q10 carries the same cur- 
rent as Q9 because of its common base 
connections and matched emitter resistors. 

Heres how RCA can keep you ahead 
of the fast-changing market. 



IC terminals 1 and 5 can be connected to 
opposite ends of a grounded -wiper 100K 
offset- nulling pot. Resistors R3 and R4 are 
subtler design details. To minimize offset 
voltages of the input MOS pair, it is desir- 

ble to operate both transistors with equal 
source -to -drain voltages. At balance, when 
the current is split between Q6 and Q7, 
each carries half the current source bias 
or 100 microamps. The drain of Q6 is at 
the 0.6 volt base -to- emitter voltage of Q10 

RCA CA3130 operational amplifier. 

plus the 0.1 volt drop across R6. The col- 
lector of Q 10 is lower; it is fixed at one 
V,,e above -Vee because of the base con- 
nection of Q11. Even though Qll con- 
ducts 200 microamps, twice that of Q9, 
doubling current only raises the junction 
voltage 18 millivolts. The 0.1 volt drop 
across R4 raises the drain of Q7 to about 
0.7 volt, the same as Q6. Resistor R3 drops 
the voltage on Q9's collector by 0.1 volt, 

matching the collector to emitter voltages 
across Q9 and Q10. When the current in 
Q6 and Q7 are equal, Q7 is supplied com- 
pletely by Q10 and there is no net current 
into the base of Q11. As the current in Q7 
increases, the currents in Q6, Q9, and Q10 
decrease by an equal amount. The net cur- 
rent change into the base of Q11 is twice 
the current change in Q7. The current 
drive arrangement requires no gain rob- 
bing load resistors at the base of Q11. In- 
put offset for the CA3130, CA3130A, and 
the CA3130B is 2, 5, and 15 mv. 

Transistor Q11 is the second stage and 
the highest gain contributor of the op- 
amp. Its voltage gain is about 600. Tran- 
sistors Q3 and Q5 are a cascoded high - 
impedance current load for Q11; they are 
in parallel with Q2 and Q4 and supply the 
same 200 microamp current. Again there 
is no load resistor. The high impedance of 
the current source paralleled with the very 
high gate input impedance of the output 
amplifier is an extremely high AC collec- 
tor load for Q11 giving the high stage 
gain. Stability compensation is easily ap- 
plied to this point. A single capacitor, 
normally 47 pF, connected between IC 
pins 8 and 1 will provide stable unity -gain 
operation. 

Finally, the output stage (Q8 and Q12) 
is the COS /MOS part of the circuit. Large 
complementary PMOS and NMOS tran- 
sistors are connected with their drains and 
gates tied together and with their sources 
connected to opposite supply voltages. 
When the gate voltage rises, Q8 tends to 
turn off and Q12 on. At the extremes of 
the gate swing, one device is turned com- 

pletely on and the other is off. Attached 
to an output impedance that is high com- 
pared to the channel resistances, the out- 
put can swing within 10 -mV of either 
supply rail. The amplifier output can be 
strobed or disabled by pulling IC pin 8 
down to Vee. The COS /MOS output in- 
verter sources and sinks a minimum of 
12 mA and typically 20 mA. Many opera- 
tional amplifiers use extra devices to pro- 
tect the output stages from excessive cur- 
rents. Even with such protection they can 
sometimes be destroyed under transient 
conditions. The COS /MOS output stage 
has inherent protection due to its finite 
channel resistance. In this case, the impor- 
tant spec is the maximum current which 
is 45 mA. Quiescent current in the stage 
is 8 mA when the output is at 7.5 volts and 
the amplifier supply is 15 volts. With a 
2000 -ohm load tied to IC pin 6, the gain 
of the third stage is about 30 times. The 
output will drive standard COS /MOS logic 
circuitry or 7400 series TTL. 

Supply voltage range for the CA3130 
series is 5 to 16 volts. Typical unity gain 
bandwidth with a 47 pF compensation 
capacitor is 15 MHz. Estimating the total 
open -loop amplifier gain using the three 
values mentioned above we get: 5 X 600 
X 30 = 90,000. Converting to dB: 20 log 
90,000 = 20 X 4.996 or about 100 dB. The 
more accurate data sheet specification 
reads 110 -dB typical. 

The 3130 can be used in digital- to -ana- 
log converters, peak detectors, full -wave 
signal rectifiers, power -supply error ampli- 
fiers, multivibrators and long duration 
timers. R -E 

Today, your RCA distributor is ready 
for your every electronics supply 
need. Because all of these RCA 
products now come from one RCA 
division. 
This concentration of products is 

certain to simplify your ordering and 
stocking requirements. We figure 
that anything we do to contribute to 
your efficiency and profits helps us, 
too. So, we're here to work with you. 
And we're ready now! 

For full information, see your RCA 
distributor. Or contact RCA Distribu- 
tor and Special Products Division, 
Bldg. 206 -2, Cherry Hill, N.J. 08101. 

RCADistributor and 
Special Products Division 
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TEST 
SEMICONDUCTORS 

ANYWHERE 

Portable, 
in- circuit tester 
for all bipolar 
transistors, 

Darlingtons, 

FETs, 

SCRs 

B &K- PRECISION 
MODEL 510 $90 

Combines DynapeakE) testing 
method with HI /LO power 
drive 

Tests semiconductors and 
identifies all leads; base, 
emitter, collector in LO drive 

Provides GOOD /BAD 
indicator in circuits with 
shunt resistance as low as 
1012; shunt capacitance up to 
25 µF, in Hl drive 

Test performed as quickly 
as one can turn the switch 

Measures 65/8" x 33/4" x 13/4" 

Weighs 1/2 pound, less four 
"AA" batteries 
Price includes test clips and 
carrying case 

Available from local B &K- 
PRECISION distributors 

:4KPREC /S /ON 
PRODUCTS OF DYNASCAN 

6460 West Cortland Avenue 
Chicago, Illinois 60635 312/889 -9087 

In Canada: Atlas Electronics, Toronto 

Circle 60 on reader service card 

STATE-OF-SOLID-STATE 
(continued from page 31) 

Semiconductor memory continues to 
nudge traditional cores from their intri- 
cately wired boards. The achievement rec- 
ord of IC technology in the last few years 
makes it difficult to imagine the physical 
wiring complications of core from com- 
peting much longer. Inevitably, this trend 
will put the minicomputer into the home, 
probably in the next decade. A TV- display 
keyboard system will control the enter- 
tainment and work machine. 

Non -volatility -the ability to store data 
for long periods of time without power - 
is essential in some applications. Even 
here, where cores have a natural upper 
hand, the economics permits standby bat- 
tery power supplies to be included in the 
IC system and yet be cost competitive. 

There hardly seems to be an argument 
when it comes to ROM (Read Only 
Memory.) The IC ROM is as non -volatile 
as core -even more so because its mask - 
programmed ones and zeros cannot be 
erased or altered even with failure of 
auxiliary control circuits. Once the mem- 
ory has been manufactured, it cannot be 
changed by electrical write signals, there 
are in fact no write terminals on the de- 
vice. 

Semiconductor ROM's are used in com- 
puters, data terminals, anywhere where 
fixed programs or data tables are com- 
mited to permanent storage. It is always 
less expensive than RAM (Random Ac- 
cess Memory) and becomes the obvious 
choice where the application calls for 
ROM. 

Peripherals like teletypes and card 
readers must be able to communicate with 
the computer. A computer with a blank 
memory is helpless; communication with 
anybody or anything is impossible. Boot- 
strap program loading routines are stored 
in ROM's. They are transferred to the 
main memory by pushing a button. More 
complex programs are then entered from 
paper tape, magnetic tape, or magnetic 
disk to allow more efficient transfer of 
information to and from. Even if the com- 
puter main memory is jumbled by some 
programming "accident ", the ROM re- 
mains intact. The push of a button re- 
stores the system for program correction 
and another try at execution. 

IC ROM's are also finding wide appli- 
cations as code translators, programmable 
waveform generators, in display systems, 
as character generators, and as one we 
will take a closer look at- electronic look- 
up tables. 

Table look -up ROM's 
American Microsystem's S8771 is a 

5120 -bit high -speed MOS read- only -mem- 
ory. It can be used as a 4096 -bit conven- 
tional "4K" ROM by altering its organiza- 
tion with input pin voltages. Not all of the 
cells are used in this case. Two standard 
preprogrammed versions, the S8771A and 
S8771 B, use all 5120 bits. The first is a 
sine /cosine look -up table, and the second 
an arc -tangent look -up table. The mem- 
ories are compatible with TTL logic. Out- 
puts are three -state. Besides the active 1 

and 0 output states there is the third state, 
an inactive open condition in which the 

output leads are left floating. This setup 
allows the outputs of many chips to be 
paralleled so they can be combined to 
form large composite memories. Individ- 
ual circuits are selected by output enable 
terminals. 

Figure 1 shows the general organization 
of the device. Address terminals Al 
through A9 select the columns and rows 
of the memory to locate individual words. 
512 10 -bit words addressed by the inputs 
are transferred to the B1 through B10 

Ap 

A9 

A, 

A3 

HM 

DECODE 
5120 

MEMORY 
ARRAY 

DECODE 1 OF 8 SELECT 

DC STORAGE 

Ay 
ORGANI 
ZATION 
DECODE 

ENABLE 
10001 

9 21- 118 

VSS V00 

1DD ttfi 
FS 

++-1 

RM 

ENABLE 
(EVEN) 

8, By B, 8,, 

FIG. 1 -THE S8771 HIGH -SPEED ROM. 

output terminals when the output enable 
pins are energized. If All and O.E. are 
low, all outputs are disabled. Raising All 
to a high logic level enables the odd out- 
puts B1, B3, B5, B7, B9. Putting a high 
logic level on O.E. enables the even out- 
puts. The memory looks like a 1024 X 5 

or 1024 X 4 arrangement when these pins 
are used to enable half the outputs at a 
time. 

The terminal arrangement of the A ver- 
sion is shown in Fig. 2. The output enable 
and All inputs are jumpered to enable all 
outputs simultaneously. 

0V -12V +5V 

(LSD) A1- 

(MSB) Ag 

GG VDO VSS 

S8771A 

- Bi (LSB) 

0 (MSB) 

FIG. 2- SINE -COSINE LOOK -UP TABLE. 

The S8771A will find the sine of an 
angle between 0 and 90 degrees. By sub- 
tracting multiples of 180 degrees from 
larger angles and applying the correct 
sign depending on the quadrant of the 
angle, the sine of any angle can be found. 

(continued on page 74) 
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ESE model ES -112K. 

FORMULA INTERNATIONAL 
model MM5314. 

HEATHKIT model GC -1094. 

O 
PART I. A comparison between the various 
digital clock kits that are currently available 

FRED BLECHMAN 

"TIME FLIES" ... "TIME IS MONEY" ... "A STITCH IN TIME SAVES 
nine" ... "TIME heals all wounds" ... "TIME is of the essence." 
These and countless other familiar phrases abound, since TIME, 
reputed to be the fourth dimension, is so important in all our 
lives. The latest evidence of the consuming interest in TIME is 
the proliferation of watches and clocks with digital readouts. 
Who hasn't seen the familiar "countdown" numerals displayed 
on TV during space launches? 

Early- generation digital timepieces contained ingenious me- 
chanical or electro- mechanical movements. These were followed 
by electronic "modules," solid -state crystal- controlled microcir- 
cuits -very expensive, but highly accurate and reliable. With 
broad acceptance, technological advances and the resultant econ- 
omies of high production, electronic module price structures 
have collapsed encouraging even higher sales, more production, 
and still lower prices. This is most noticeable in the digital wrist- 
watch field. Today you can buy a five -function (hour, minute, 
second, day and date) digital wristwatch for $39.95, with good 
likelihood of some models at years -end selling for $19.95. A 
digital readout watch of the same kind cost over $200 just two 
years ago! 

The digital clock field has been much less dynamic. Electro- 
mechanical movements abound, stimulated by the clock -radio 
and bedside alarm market. Size and life requirements are much 
less demanding than in wristwatches, allowing the use of cheap 
mechanical contraptions from "flip- cards" to light- shutter devices. 
Only recently, with the availability of sophisticated, specially - 
designed IC's, are electronic digital clocks making an impact in 
the consumer marketplace. With 1 /60th -second accuracy, 6 -digit 
readouts in various colors and sizes, alarm accuracies to the 
minute and no moving parts, electronic digital clocks are begin- 
ning to challenge the `old- timers." With technology advancing 
by leaps and bounds, formerly hard -to -get parts are becoming 
readily available at realistic prices, as a survey of the advertisers 
at the back of this magazine will confirm. 

Therefore, it's not surprising that many suppliers and manu- 
facturers are jumping on the electronic clock -kit bandwagon. 
One supplier reported that they fill orders for 50 clock kits a 
day, at $19.95 each, and another claimed they had sold 25,000 
clock kits at $9.95 before discontinuing that design! Until about 
a year ago, it was hard to find a digital clock kit for under $50, 
and they were relatively complex units. Today, as a glance at 
the accompanying comparison chart will show, you can get kits 
for under $12, and -perhaps the best news of all -several of them 
are really easy to build! 

Many of the terms used in the digital clock field are peculiar 
in their application to this area, so explanations follow. By refer- 
ring to these explanations, the comparison chart will be found 
to contain a great deal of valuable information if you are con - 

(chart on page 34 & 35) 
(text continues on page 36) 

ALTAJ -"THE KING." 

BABYLON SPACE -AGE CLOCK. 

CARINGELLA model DWC -1. 

QUEST ELECTRONICS 
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slaertng ouying a Kit, or it you just want to oe more raminar 
with this "branch" of electronics. To help, Fig. 1 is a schematic 
of the simplest of the units reported on, the Space Age Clock 
from Babylon Electronics, yet it contains all the essential ele- 
ments of a basic electronic digital clock. Figure 2 shows another 
schematic. This one is for the Caringella model DDC -1 desk 
clock. 

Display 
This is what you see, the "readout." Most of the kits feature 

6 digits, with two for hours, 2 for minutes, and two for seconds. 
Those with four digits normally display only hours and minutes, 
and are not very exciting to watch. Some four -digit clocks shift 
to unit -minutes and second display with a switch. Colors and 
size cover a broad range. Several years ago, only very large 
(0.6 inches high) or very small (0.125 inches high) characters 
were available in kits. Now the smallest digits any respectable 
kit supplier offers are 0.25 inches high- easily readable from 15 
feet with normal eyesight. The largest digits in any of the kits 
shown are 31/2- inches high, and you can read them from at least 
200 feet away. 

DIGITAL CONCEPTS model EC- 
2000K, rear view. 

FORMULA INTERNATIONAL 
model 0C1030. 

The most common displays are red, but the ones listed as 
white -yellow in the chart can be made to appear almost any 
color by placing colored plastic or glass in front of them. You 
can even make each digit a different color if you want a really 
unique display! One manufacturer, Digital Concepts, will color 
your display to order, with their standard display an outstanding 
bright blue (model EC- 2000). 

Some displays are fluorescent vacuum tubes, some light -emit- 
ting diodes (LED's), some gas- discharge types, and some are 
incandescent. All the units reported on use seven segments to 

WALL -PLUG 
TRANSFORMER 

120V 
AC 

60 Hz 

IA 50V 

111:7V AC 

V12 

6060113 -11 
12 HR. 10 

-3-1 

VDU 

H - HOLD 

S = SLOW 
F = FAST 

IN 

220NF 

AC 
INPUT 

16 

r 

TIME 
SET 

13 14 

l IlS1 

1 
voD 

*LEAVE PIN 11 OPEN FOR 50 Hz. 

* LEAVE PIN 12 OPEN FOR 24 HR. DISPLAY. 
*GROUND PIN 1 TO BLANK DISPLAY 

H10= TENS OF HOURS DIGIT 
H1 = UNITS OF HOURS DIGIT 
M10 = TENS OF MINUTES DIGIT 

M1 = UNITS OF MINUTES DIGIT 

SIO =TENS OF SECONDS DIGIT 
S1 = UNITS OF SECONDS DIGIT 

rurm me numuers, as snuwn m rig. t. aetore tong you can 
expect units with alphanumeric readouts to show the day of the 
week on calendar clocks. 

AM /PM indicators are provided within some displays as 
actual letters, but a less expensive, and hence more popular 
method of designating AM or PM is to use a decimal point or 
separate LED. In some kits, the first digit is mounted inverted 
so that the decimal point appears at the upper left corner of the 
display. This AM /PM designator allows 12 -hour format alarm 
clocks to be set for repeating in 24 hours. For the non -alarm 
clocks, the AM /PM indicator is hardly a necessity, except for 
submarines, caves or dungeons! 

Many of the kits can be wired for either a 12- or a 24 -hour 
display. The 24 -hour format is popularly known as "military 
time," but is used worldwide in time measurement. Midnight 
is 00:00:00, noon is 12:00:00, 1 PM is 13:00:00, 6 PM is 
18:00:00 and one second before midnight is 23:59:59. AM /PM 
indicators are not needed with 24 -hour displays, since any num- 
ber under 12:00:00 is AM, and any number larger is PM. 

Surprisingly, many of the clocks omit colons (: ) between 
pairs of hours, minutes and seconds digits. Six -digit displays with- 
out colons are confusing, especially if there isn't wide spacing 
between the pairs of digits. Some of the 4 -digit clocks have 
blinking colons that go on and off every second, adding some 
action to an otherwise lifeless display. The most interesting of 
these blinking colons is in the Babylon Space Age Clock, 
where the upper and lower points of the colon are coded to 
count seconds from 1 to 0 with a change every second. This is 
done by having the upper colon point driven by the segment E 
command to the non -displayed sixth digit, and the lower colon 
point driven by the segment D command to the same digit. 
Figure 1 shows when each colon is on during the seconds count. 
The colon display is different every second, and repeats every 
10 seconds. This is useful in precise time -setting of the minute 
digit. 

The purpose of adjustable brightness is to dim the display in 
low ambient light environments, so the display doesn't overpower 
its surroundings, and to conserve power. This is done in most 
clocks with a light- sensing photocell, although some use a bright - 
dim switch. The Digital Concepts EC -2000 was outstanding in 
its photocell control of brightness, from a pleasant blue glow 
in darkness to a very bright display in highly -lighted areas. 

COLON CODE 

SEG. 

SEG. 

E 
STANDARD 

7- SEGMENT DISPLAY 
DESIGNATIONS 

A 

FIGIB 

EUC 

L0, 

Vss 

D 

12Ty56-090 220K 

MPS 
TIMING 

PNP DIGIT DRIVERS 

S10 6 DIGIT ENABLE 

VOO 

1K 

MV50 
COLONS 

23 12 24 17 

MM5314 
DIGIT 

ENABLE 

SEGMENTS 

18S 

22 

20 

l 10H10 

M1 

M10 

H1 

15 3 4 5 6 7 6 9 

A B C OE F G 

Oi 
H10 H1 MIO MI 

FND - 70 DIGITS 
(COMMON CATHODE) TOP 

CATHODE -1 

SEG. F -2 

SEG. G -3 

SEG.E-4 

SEG.D -5 
FIG. 1 -THE BABYLON SPACE -AGE, a simple digital clock. Also 
shown are the display segment letters and the colon code for the 
seconds. 

FND 

70 

10 -SEG.A 

9-SEG. B 

8-SEG. C 

7- DECIMAL 

6- CATHODE 

FRONT VIEW 
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Alarms 
Many of the clock kits available now can be used as bedside 

alarms. In addition, the Altaj 4 -Digit Clock and the Meshna SP- 
284 Clock Kit can be used to control an external radio to turn 
on or off (sleep switch). The alarms, instead of a raucous 
buzzer, are a beeping tone from a built -in speaker. All the alarm 
clocks have a "snooze" switch that shuts the alarm off for a 
short period of time (7 or 10 minutes). The big advantage of the 
alarm on these clocks is that they can be set to the minute, and 
most can literally be set to go off at the desired second (exactly 
on a minute change). Also, all the alarm clocks have 24 -hour 
repeatability, with the use of the AM /PM indicators for alarm - 
time setting. This means you can shut off the alarm when it 
sounds, turn it right back on again, and it will repeat 24 hours 
later! Try that with a regular alarm clock! 

Power failure indicator 
With most regular electric clocks, if the power is interrupted 

for a short time, they start automatically when power returns, 
and are slow by the length of time the power was off. You could 
be completely unaware of this time inaccuracy. Since power 
outages often occur in the middle of the night, you could be 
late for work! Electronic clocks are not that callous! They will 
respond, depending on their design, one of three ways to an AC 
power loss when the power returns: 1. the clock starts counting 
at some random, completely inaccurate time -usually around 
zero; 2. the display comes back on after going off, and is right 
on time (battery-driven time -base oscillator keeps counting dur- 
ing the outage) or 3. the display "signals" that the power has 
been interrupted. This "signal" may be a non -counting display 
locked on 12:00:00, or 88:88:88, or a blinking AM /PM indi- 
cator, or blinking colons, or the sounding of the alarm, or some 
combination of the above (or none of the above!). The alarm 
going off is particularly important for those who depend on the 
alarm to wake them and experience a middle -of- the -night power 
loss. 

Clock IC 
All but one of the clocks on the Chart use a main clock "chip" 

that performs wave -shaping, counting and control functions in- 

08 -035 (NOT SHOWN) 
D36-042 1 

FIG. 2 -THE 6 -DIGIT CARINGELLA DESK CLOCK model DDC -1. 

stead of having an abundance of individual IC's. The IC only 
needs DC power and a source of 60 (or 50) Hz; it counts down 
to seconds and signals the proper segments of each digit to dis- 
play the correct number for that instant. Also, most of the clock 
IC's shown "multiplex" the digit signals; all segment commands 
are carried on parallel lines to each digit, and the individual 
digits are enabled one at a time at a rate too fast for the eye to 
follow -this eliminates flicker. The scanning rate is controlled 
by a resistor -capacitor circuit to the clock IC, with typical values 
yielding a multiplex frequency of 2000 Hz. (See the 0.01 capac- 
itor and 220K resistor in Fig. 11). 

Multiplexing reduces the number of leads between a 6 -digit 
display and the clock control from 42 to 13, as well as saving 
29 driver -transistors and 35 current -limiting resistors in most 
applications! Most clock IC's can't handle display current re- 
quirements directly, and require driving transistors and current - 
limiting resistors. However, more "direct drive" clock chips are 
appearing on the market, eliminating many of the resistors and 
transistors to drive the displays. Many parts can be eliminated 
by clever design and component selection. The Babylon Space 
Age Clock (Fig. 1) and the International Electronics Clock drive 
the segments of the END-70 low- current displays directly, and 
depend qn the current -limiting of the MM5314 IC to keep the 
LED display from "avalanching" and burning out -this elimi- 
nates seven transistors and seven resistors! Several clock kits use 
direct -drive IC's that eliminate almost all the transistors and 
resistors. 

Enclosures 
Some of the kits do not include a case, and the builder is left 

to his own ingenuity. It can take more time to "package" the 
clock than to build it! So, unless you have a custom application, 
it's recommended that you buy a kit that includes a case. Some 
of the cases are exotic -Digital Concepts offers a variety of 
wooden decorator end -blocks for its EC -2000 Clock that is en- c 
closed in a clear plastic tubular enclosure. The Altaj clocks have E 
sturdy, modern- design metal and plastic cases, punched to accept 
switches and mounting hardware for the electronics. Some have 
wooden cases, with the most unusual in this group being the 

(continued on page 93) ° 
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wranscehmr Roundup 
With the number of CB tranceivers increasing, it's 
getting difficult to keep track of what's available. 
Here's a sampling of the market 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

THERE ARE A GREAT NUMBER OF DIFFERENT MAKES AND 

models of CB transceivers on the market at this time. Just 
how many models there are, no one knows precisely, as 
the number of FCC type- approved sets increase in number 
day by day. 

To get an idea as to the trends in CB tranceiver design, 
note that for this directory, we asked each manufacturer and 
importer for a photo and complete specifications on one of 
his models. Some sent details on their latest models, others 

Alaron B -1050 
A 23- channel mobile trans- 
ceiver with all required crys- 
tals included. Among its fea- 
tures are a delta -tune switch, 
PA switch, variable squelch 
control, full -time automatic 
noise limiter, self- contained 
speaker and illuminated chan- 
nel selector. The plug -in dy- 

namic mike has a fastener -type 
connector and coil -cord. Jacks 
are provided for external 
speaker for monitoring or PA 
use. Four watts maximum RF 
power output. Requires 12 
volts DC, positive or negative 
ground. Mounting bracket and 
hardware, mike holder and 
power cord included. 61/4" X 
71/2" X 21/4".-B & B Import- 
Export, Inc., 185 Park St., 
Troy, MI 48084. 

Audiovox MCB -1000 
This unit uses frequency syn- 
thesis for full crystal -con- 
trolled receive and transmit on 
all 23 channels. The receiver 
circuitry uses ceramic filters 
for superior selectivity. Vari- 
able squelch and a high- imped- 
ance automatic noise limiter 
reduce annoying noises when 

the receiver is in the receive 
and standby modes. Other fea- 
tures include S /RF meter, on- 
air indicator light, local -dis- 

tance switch, PA /CB switch, 
external speaker jack. Can be 
used on 12 -volt electrical sys- 
tems having either positive or 
negative grounds. -Audiovox 
Corp., 150 Marcus Blvd., 
Hauppauge, NY 11767. 

Automatic CXB -2472 
A new in -dash CB transceiver 
with AM /FM stereo radio. It 
is a full- feature CB rig with 

delta tuning, squelch control, 
S /RF meter, illuminated chan- 
nel selector and detachable 
microphone. The AM /FM 
multiplex radio has a stereo 
indicator light, and on -off, vol- 
ume, tone, balance and fader 
controls. A unique feature in 
a unit as comprehensive as this 

included their best -sellers. Most, however, asked us to in- 
clude the top -of- the -line model. 

Quite a few of the models have interesting circuit features 
that we will describe for you in the coming months. These 
will include different types of synthesizers, noise -reducing 
circuits and other features. The most interesting and perti- 
nent items are included in the description of each model in 
this round -up. We included all manufacturers who re- 
sponded to our request. 

is a "monitor" circuit that lets 
the user enjoy the AM /FM 
stereo radio without missing 
any activity on a selected CB 
channel. The control shafts are 
adjustable for secure and con- 
venient installation in most 
cars. -Automatic Radio, 2 
Main St., Melrose, MA 02176. 

Blaupunkt BCB -5231 
A mobile unit for under -dash 
mounting that uses 14 crystals 
in a synthesizer to produce 23 
crystal -controlled transmit and 
receive frequencies. The re- 

ceiver has adjustable squelch, 
a series -gate noise limiter and 
delta tuning with a ± 1 kHz 
adjustable range. Transmitter 
provides 100% modulation 
with 4 -mV microphone output. 
Maximum power output is 4 
watts. Transmitter power in- 
put 6.6 watts at 13.8 VDC. 
Other features are PA switch, 
external CB switch for feeding 
receiver output to external 
speaker and RF gain. control. - 
Robert Bosch Corp., Car 
Radio Div., 2800 S. 25th Ave., 
Broadview, IL 60123. 

Bon Sonic CB -23 
Compact all- transistor mobile 
transceiver providing 23 crys- 

tal- controlled transmit and re- 
ceive channels. Receiver is 
dual- conversion type featuring 
a ceramic filter and delta tun- 
ing with ± 2 kHz on each 
channel, switchable ANL, and 

S /RF power meter. An S -9 
signal equals 100 µV input at 
the antenna terminal. The 
push -to -talk dynamic micro- 
phone provides convenient 
send -receive switching. Oper- 
ates from 13.8 -volt DC source 
with either positive or negative 
ground. -Hanabashiya Ltd., 39 
W. 28th St., New York, NY 
10001. 

Browning 
Deluxe base 
ing separate 
receiver for 
modes. Each 
dent with its 

Golden Eagle 
station compris - 
transmitter and 
AM and SSB 

is fully indepen- 
own power sup- 

ply operating from 117 V, 60- 
Hz lines. Circuits include 20 
vacuum tubes performing 28 
functions. Transmitter RF out- 
put up to 12 watts PEP on 
upper or lower sideband and 
up to 4 watts on AM. AM 



modulation capability is lim- 
ited to 100 %. SSB carrier 
suppression better than 70 dB. 
Transmitter frequency control 
is adjustable in ± 100, 300, 
500 and 700 Hz steps with a 
"spot" switch for zero -beating 
with the received signal. 

Lighted panel indicators show 
mode of emission. The re- 
ceiver features exceptional sen- 
sitivity and selectivity with 70 
dB minimum adjacent -channel 
rejection. There are two noise- 
limiters. Pulse -diode type for 
SSB and series -gate type for 
AM. Channel selector provides 
continuous tuning with sepa- 
rate bandspread control for 
coverage up to 27.595 MHz. 
Both units are 6.75" H X 
15.50" W x9.88" D.- Brown- 
ing Laboratories, 1269 Union 
Avenue, Laconia, NH 03246. 

Challenger 550 
Compact, lightweight solid - 
state transceiver delivering 4 
watts RF power output. In- 

dudes a continuously variable 
squelch, 10- crystal frequency 
synthesizer, automatic modu- 
lation control, three -position 
delta -tune, illuminated S /RF 
output meter, output jacks for 
PA and auxiliary speakers. 
Audio power output 3 watts 
into 8 ohms; PA output 4.3 
watts into 8 ohms. Operates 
from 13.8 VDC negative or 
positive ground power source. 
61/2" x 21/2" X 73 /4 ". -TRS 
International Ltd., 4825 N. 
Scott St., Schiller Park, IL 
60176. 

Cobra 139 
Base -station transceiver fea- 
turing console -type styling in 
walnut -grain finished cabinet. 
Transmits and receives in 
the AM and single -sideband 

modes. Transmitter delivers 
the full maximum power of 4 
watts on AM and 12 watts 
PEP on upper and lower side- 

bands in the SSB mode. Has 
separate modulation and RF 
output /signal strength meters. 
The dual- conversion receiver 
circuit includes RF gain con- 
trol, and switchable noise lim- 
iting and noise blanking for 
maximum interference elimi- 
nation. The Voice -Lock delta 
tuning system varies the re- 
ceiver tuning over ±600 Hz. 
The transmitter carrier is sup- 
pressed 40 dB in the SSB mode. 
The Cobra 139 operates from 
13.8 volts DC, positive or neg- 
ative ground or 117 volts AC. 
-Dynascan Corp., 6460 W. 
Cortland, Chicago, IL 60635. 

Commando 2310 
Mobile unit features synthe- 
sized frequency control on AM 
transmit and receive functions. 

Transmitter output into 50- 
ohm load is 3.8 W, no modula- 
tion and 4.8 W with 100% 
modulation. Receiver is dual - 
conversion superhet. Operating 
voltage 13.8 VDC, battery 
drain on receive; no- signal, 
230 mA transmitter drain, no 
modulation, 690 mA; 100% 
modulation 1.190 A. 53/íe "" X 
2" X 9 ".- Commando Com- 
munications, Chattanooga, 
TN. 

Cornell -Dubilier Mark X 

Frequency synthesized base 
unit with all crystals supplied 
for full 23- channel operation. 

Shown beside the antenna 
rotor control box, the unit has 
quite a few notable features. 
Among them are: dual- conver- 
sion superheterodyne receiver 
with ceramic filter for superior 
selectivity, variable squelch 
and high- impedance automatic 
noise limiter, separate S /Mod, 
power and SWR meters, head- 
phone jack on the panel, delta 
tuning, digital channel read- 
out, separate RF and IF gain 
controls, ANL switch and a 
dual power supply for 117 
VAC or 13.8 VDC operation. 
-Cornell -Dubilier Electronics, 
150 Avenue L, Newark, NJ 
17101. 

Craig 4103 
Mobile transceiver that can de- 
liver the full 4 watts RF output 
authorized by the FCC. High- 

level modulation is used for 
full 100% modulation. Built -in 
microphone preamplifier cir- 
cuit provides special voice -fre- 
quency shaping and dynamic 
compression to maintain maxi- 
mum intelligibility through a 

high average modulation with- 
out the danger of overmodula- 
tion. The dual- conversion re- 
ceiver includes a 455 -kHz 
ceramic filter to reduce adja- 
cent- channel splatter. Stand- 
ard automatic noise limiting 
(ANL) is always on to reduce 
atmospheric noise. A switch - 
able noise blanker blanks the 
receiver for a microsecond or 
two during noise impulses, 
stopping the noise before it 
reaches the audio circuits. A 
variable squelch circuit si- 
lences noise between transmis- 
sions. The RF gain control can 
be set so you can hear weak 
distant signals or prevent 
"blasting" from nearby sta- 
tions. Other features include 
delta tuning, a LED modula- 
tion indicator lamp, S /RF/ 
SWR meter, 81/4 " X 23/8" X 
8Y /8 ". -Craig Corp., 921 W. 
Artesia Blvd., Compton, CA 
90220. 

EICO 7723 
Compact mobile transceiver 
with full 23- channel synthe- 

sized circuitry, dual- conver- 
sion superhet receiver with 
full -time ANL and AGC. 
Other features include a vari- 
able squelch control, tuned RF 
stage, PA switch, combina- 
tion S /RF meter and a facility 
for either positive or negative 
ground operation from 14 
VDC supply. It is 13/4 " X 5" X 
81/2" in a metal cabinet and 
comes with mike and power 
cord. -EICO Electronic Instru- 
ment Co., 283 Malta St., 
Brooklyn, NY 11207. 

Fulcomm 15 -2301 
Mobile transceiver operating 
on 23 frequency- synthesized 
channels with 4 watts maxi- 
mum RF power output. It fea- 
tures delta tuning, ANL, illu- 

minated S /RF power meter, 
squelch control, modulation 
indicator, built -in, speaker, ex- 

ternal speaker jack and PA 
capability. Requires 13.8 VDC, 
positive or negative ground. 
61/4 " X 21/4" X 73/4 ". -Arthur 
Fulmer Communications, P.O. 
Box 177, Memphis, TN 38101. 

Gemtronics GTX -23 
Powerful and compact, this 
unit features 3- position delta 
tune switch, S /RF meter, 
squelch control, PA /CB selec- 
tor, noise limiter and modula- 

tion indicator lamp. Covers the 
23 channels with synthesizer 
frequency control. Receiver is 
dual- conversion superhet with 
10.595- 10.635 -MHz first IF 
and 455 kHz second IF. 6" X 
2" X 81/2".- Gemtronics, P.O. 
Box 1408, Lake City, SC 
29560. 

General Electric 3 -5820 
A 23- channel mobile unit with 
1- channel priority monitor and 
LSD digital channel readout. 
The channel priority feature 
allows the user -selected prior- 
ity channel to be received re- 
gardless of the setting of the 
channel selector. (The crystal 
for the priority channel is 
available as a user -selected ac- 
cessory.) The unit features 
PLL synthesized transmit and 
receive frequency control. RF 

gain and volume controls help 
balance distant and near -by 
stations for equal clarity. Ad- 
justable squelch eliminates 
background noise when the 
monitored channel is not in 
use. Can be adjusted for weak 
or very strong stations. The 
delta -tune circuit provides 3- 
position fine tuning. Transmit- 
ter has push -to -talk micro- 
phone and automatic modula- 
tion control circuit. 71/4 " X 

39 
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21/4" X 8343 ". General Elec- 
tric Co., Audio Electronics 
Products Dept., Syracuse, NY. 

Globe 9001 
Maximum transmit range is as- 
sured by the 4 -watt maximum 
RF power capability and the 
AMSC (Automatic Modula- 
tion Stabilization Circuit). The 

sensitive dual- conversion su- 
perheterodyne receiver circuit 
assures a receiving range that 
matches the capabilities of the 
transmitter -you can't work 
'em if you can't hear them. 
Twenty three phased -locked 
loop (PLL) synthesized chan- 
nels with delta tuning for fine- 
tuning off -frequency stations. 
S /RF meter indicates both re- 
ceiver and transmit signal 
strengths. Positive- or negative - 
ground operation in any vehi- 
cle with 12 -volt DC battery. 
Receive battery drain 0.25 to 
1.6 A. Maximum audio at ex- 
ternal speaker jack 3 watts. 
Transmitter power input 5 W, 
output 4 W without modula- 
tion. Battery drain without 
modulation 0.9 A. -Globe 
Electronics, Div. of Hydromet- 
als, Inc., Rockford, IL 61101. 

Handic 2350 
Base -station transceiver de- 
signed for 120/240 VAC line 
or 12 VDC operation. Includes 

a sub -receiver that can be crys- 
tal controlled on a priority 
channel. When there is a signal 
on the priority channel, the 
priority lamp flashes and the 
signal is heard in the loud 
speaker, no matter to which 
channel the channel selector is 
set. The squelch for the sub - 
receiver is set so the main re- 
ceiver is not interrupted by 
noise. The 2350 base unit in- 
cludes a special jack for con- 
nection to the S -12 selective 
call unit. This selective call 
unit responds only to calls with 
its own private tone code and 
so the user need not listen to 
a lot of other traffic on the 
monitored channel. Other fea- 
tures include S /SWR /RF me- 
ter, automatic noise limiter, 
built -in PA amplifier, switch 
and control for calibrating the 
SWR meter, jacks for external 

and PA loudspeakers. -Handic 
USA, Kennedy Building, 14560 
N. 60th Ave., Miami Lakes, 
FL 33014. 

Hy -Gain Hy -Gain VIII 
Base transceiver with both AM 
and SSB capabilities. It has a 
crystal matrix frequency -syn- 
thesizer for 23 AM channels 
plus upper and lower sideband. 
Extra features include adjust- 
able noise limiter for atmo- 
spheric noise, a switchable 
noise blanker to eliminate 
man-made noise and a crystal 
filter for superior adjacent - 
channel rejection. A black -out 
face conceals the signal /modu- 
lation and SWR /RF meters, 
receive and transmit LED indi- 
cators and digital readouts for 

time and channel. Controls are 
provided for volume, channel, 
squelch, function, fine tuning, 
tone, RF gain, SWR calibra- 
tion, modulation adjustment, 
noise blanker, ANL, PA, SWR 
bridge and power. Supplied 
with plug -in microphone. Jacks 
for optional telephone handset 
and remote or external 
speaker. Operates from 120/ 
240 VAC, 50/60 Hz or 13.8 
VDC. 43/4" X 11" X 16 ". -Hy- 
Gain Electronics Corp., 8601 
Northeast Highway Six, Lin- 
coln, NE 68505. 

Kris XL -23 
Mobile unit featuring variable 
squelch, PA and ANL and 
internal -external speaker 
switches, illuminated S /RF 
meter, transmit indicator light, 
external -meter jack, transmit - 
relay contacts and TVI filter 
adjustment. The receiver is a 
sensitive dual- conversion type 
with mechanical filter that re- 

duces interference from adja- 
cent channels. 8.375 "D X 
6.50 "W X 2.25 "H. -Kris Inc., 
N144 W5660 Pioneer Rd., Ce- 
darburg, WI 53012. 

Lafayette Telsat SSB -100 
A base station that has 69- 
channel capability -46 upper 
and lower -sideband channels 
as well as 23 standard AM 
channels. Features include two 
dual- function meters display- 
ing RF output and "S" read- 

ings plus SWR and % modu- 
lation readings. Both meters 
have external calibration con- 
trols that can be adjusted with- 
out external gear. Additional 
features include a delta tune, 
circuit, RF gain control, 
switchable ANL, a special 

noise blanker, built -in range - 
boost circuit, automatic mod- 
ulation control, variable 
squelch, PA and tape- recorder 
output. For 105 -120 volt, 50/ 
60 Hz AC operation, the SSB- 
100 is capable of emergency 
DC operation when used with 
the optional power cord and an 
external 12 -volt battery. -La- 
fayette Radio Electronics, 111 
Jericho Turnpike, Syosset, NY 
11791. 

MetroSound MS -357 
23- channel mobile unit with 
pushbutton noise blanker, 
pushbutton local /DX switch, 

variable squelch, special RF 
gain circuitry, plug -in dynamic 
mike with push -to -talk switch, 
dual- conversion receiver, push- 
button ANL switch, pushbut- 
ton PA /CB selector, S /PWR 
meter, receive /modulation 
lights, external speaker and PA 
jacks. 61/2"W X 2 "H X 81/2"D. 
12 VDC, negative or positive 
ground. -MetroSound, 11144 
Weddington St., North Holly- 
wood, CA 91601. 

Midland 13 -882C 
Deluxe full -power 23- channel 
mobile unit with both switch - 
able ANL and noise blanker. 
The transmitter provides a 
maximum of 4 watts RF power 
output with high -level modula- 
tion for maximum talk power. 
The dual- conversion receiver 
has a tuned RF stage for good 
sensitivity and front -end selec- 

tivity. The advanced PLL syn- 
thesizer uses only three crys- 
tals. A warning light shows 
antenna mismatch or failure. 

Controls include on- off /vol- 
ume, variable squelch, PA, 
delta tune, channel selector, 
noise blanker, ANL, external 
CB speaker jack, S /RF meter 
and dynamic push -to -talk 
microphone. Power source 
13.8 VDC, positive or negative 
ground. 21/4" X 6343" X 7W /e ". 
-Midland International, Com- 
munications Div., P.O. Box 
19032, Kansas City, MO 64141 

Motorola Mocat 2020 
Full solid -state mobile trans- 
ceivers with digital phase - 
locked -loop synthesizer that 
holds the receiver and trans- 

mitter on frequency, a large 
illuminated S /RF meter, posi- 
tive or negative ground opera- 
tion, LED digital channel indi- 
cator with dimmer control and 
a mounting bracket for under - 
dash or overhead installations. 
The transmitter features TVI 
filter, burn -out protection to 
prevent damage to the set if 
antenna is damaged or set is 
operated without antenna. 
Audio compression for maxi- 
mum talk power and a stronger 
signal. The receiver has adjust- 
able squelch, ANL with vari- 
able threshold, noise blanker 
and ceramic filters for im- 
proved adjacent -channel selec- 
tivity. 2.46 in. high, 7.24 in. 
wide and 9.4 in. deep.- Motor- 
ola Inc., Communications Div., 
1301 Algonquin Rd., Scham- 
burg, IL 60172. 

Nuvox TC -5020 
Mobile unit supplied with all 
crystals for 23- channel opera- 

tion. Has lighted S /RF power 
meter, dual- conversion super - 
het with ceramic filter for su- 
perior selectivity, squelch con- 
trol, ANL and 31/2" speaker. 
The four -stage transmitter is 
Class -B modulated and de- 
livers a minimum of 3.8 watts 
RF output. 71/2"D X 4443"W 
X 2 "H. -Nuvox Electronics 
Corp., 150 5th Ave., New 
York, NY 10011. 

Pace CB 166 
Mobile transceiver with syn- 
thesized 23- channel operation 



made possible with only one 
crystal and an integrated cir- 
cuit module containing a 
phase -locked loop (PLL) cir- 
cuit. The dual- conversion 

superhet receiver has tuned IF 
filters for immunity from adja- 
cent- channel bleed -over. The 
narrow -band filters are also re- 
sponsible for the added noise 
reduction. Features include 
S /RF meter, ANL control, 
switchable noise blanker, PA 
function, adjustable squelch 
and transmit and receive indi- 
cator lamps. Approximately 
65 /s" X 17 /s" X 9 ".- Pathcom 
Inc., 24 -49 Frampton Ave., 
Harbor City, CA 90710. 

Palomar Digicom 100 
23- channel AM /SSB mobile 
unit with a unique program- 
mable digital frequency syn- 
thesizer. There are two channel 

selector knobs; one for each 
digit of the channel number. 
For example channel 13 would 
be selected by turning 1 on the 
left knob and 3 on the right 
knob. The synthesizer is pro- 
grammable for any future in- 
crease in the number of chan- 
nels authorized by the FCC. 
The transmitter is delivered in- 
operative for channels 24 
through 99. Other unique fea- 
tures are a pre- emphasis noise 
blanker, full automatic RF 
gain control utilizing a PIN 
diode attenuator, source- injec- 
tion JFET mixer to minimize 
cross -modulation, dual -made 
8 -pole crystal filter for superior 
selectivity on both AM and 
SSB, PIN -di ode antenna 
switching and transmitter auto- 
matic level control (ALC). 
13.5 VDC operation. 101 /4 "W 
X 141/2"D X 21/2"H.-Palo- 
mar Electronics Corp., 665 
Opper St., Escondido, CA 
92025. 

Panasonic RJ -3200 
Receives and transmits on all 
23 channels with full 4 -watt 

output capability. A 3- position 
delta tune switch shifts the re- 
ceiver frequency ±1 kHz. Also 

included are switchable ANL, 
S /RF power meter, 2 -step tone 
control, "on-the-air" LED in- 
dicator, modulation indicator, 
CB /PA switch and built -in 
speaker. Modulation percent- 
age is 90% and power output 
is 4 watts with 6 mV at the 
mike input jack. Comes with 
dynamic mike, quick -release 
bracket, power plug and jacks 
for external and PA speakers. - 
Matsushita Electric Corp. of 
America, 50 Meadowlands 
Parkway, Secaucus, NJ 07094. 

Pearce -Simpson Simba SSB 
Base unit for AM and SSB op- 
eration providing maximum 
outputs of 4 watts RF on AM 

and 12 watts PEP on either 
lower or upper sideband. 
Unique feature is a digital 
clock that sounds an alarm and 
turns on the set at a predeter- 
mined time. A variable pre - 
amp, built into the unit, allows 
you to set your modulation as 
you want it. A modulation me- 
ter keeps check on your opera- 
tion. A desk mike is standard 
equipment. The Slide -O -Tune 
circuit lets you move the re- 
ceive and transmit frequencies 
for best possible SSB commu- 
nications. Among the other 
features are RF -type noise 
blanker, built -in 117 VAC/ 12 
VDC power supply, S /RF/ 
Modulation and SWR meter. 
73/4"H X 12 "D X 15 "W.- 
Pearce- Simpson, Div. of Glad- 
ding Corp., P.O. Box 520800, 
Biscayne Annex, Miami, FL 
33152. 

Ray Jefferson CB -711 Saturn 
Designed for the boatsman, 
this unit operates on all 23 CB 

channels and receives VHF/ 
FM Weather I and Weather II. 
The receiver RF gain control 
eliminates nearby station over- 
ride for sharper and clearer 
reception. The unit is solid - 
state with maximum permissi- 
ble power output. Built -in me- 
ter measures signal strength 
and RF power output. Oper- 
ates from any 12 VDC power 
source, is 71/2"W X 3 "H X 
9 "D and comes with power 
cord, universal mounting 

bracket and push -to -talk micro- 
phone. -Ray Jefferson, Main 
and Cotton Sts., Philadelphia, 
PA 19127. 

RCA 14T200 
A solid -state mobile transceiver 
that uses a crystal frequency 

synthesizer and comes ready 
for operation on all 23 chan- 
nels. The transmitter features 
full 4 watts RF maximum out- 
put and automatic level control 
for correct modulation. The 
S /RF meter measures the 
strength of incoming signals 
and the relative RF power out- 
put level. An external CB 
speaker jack is provided so a 
separate speaker can be used 
in noisy areas such as truck 
cabs and in power boats. Delta 
tuning permits clear reception 
of signals that are slightly off 
frequency. 61/2" X 21/4" X 
73/4 ". Power source 13.8 VDC, 
positive or negative ground. - 
RCA, Distributor and Special 
Products Div., Cherry Hill Of- 
fices, Camden, NJ 08101. 

Realistic Navaho TRC -57 
Base unit for AM and SSB op- 
eration with FET's and IC's 
used in all key electronic cir- 

cuits. The digital PLL circuit 
is accurate to within 100 Hz. 
A "Clarifier" (delta tune) is 
provided for best speech in- 
telligibility on incoming sig- 
nals. The receiver has a crystal - 
lattice filter for superior selec- 
tivity. The RF gain control 
permits sensitivity to be re- 
duced to cut background noise 
in strong -signal areas. The 
built -in electronic digital clock 
operates on AC only. There 
are two meters on the panel, 
S /RF output and SWR. Oper- 
ates from 120 VAC or 12 VDC 
positive or negative ground sys- 
tems. 3W /e" X 14V /s" X 101/2". 
-Radio Shack Stores or cat- 
alog. 

Robyn DG -30 
23- channel mobile unit that 
converts quickly to base opera- 
tion when plugged into the ac- 
cessory SX -7 module contain- 
ing a regulated 14 -volt DC 
supply. Receiver is a dual -con- 
version superhet with switch- 

able ANL and adjustable 
squelch and tone. Transmitter 
provides up to 4 watts RF out- 

put and 100% modulation. 
Channel indicator is a two - 
digit 7- segment LED display. 
Power consumption 200 mA 
on standby, 1.5 amps on trans- 
mit with 100% modulation. 
Dimensions 2%2"H X 6%4 "W 
X 71%2 "D. -Robyn Interna- 
tional, Inc., P.O. Box 478, 
Rockford, IL 49341. 

Regency CR -240 
A mobile transceiver designed 
with marine use in mind. Its 
4 -watt RF output and 10 -watt 
hailer /fog horn /alert horn 
help you get your message 
across while the receiver and 
ANL circuits ignore the most 

stubborn noise and splatter. 
PLL controlled on all 23 chan- 
nels. Includes illuminated SI 
RF meter, DX switch, delta 
tuning, high -cut tone control. 
Complete with mounting 
bracket, mike hanger and 
power cord. 12 -VDC opera- 
tion.- Regency Electronics, 
7707 Redords St., Indianapolis, 
IN 46226. 

Royce 1 -662 
Transceiver incorporates the 
manufacturer's Wireless chas- 
sis design. Each circuit module 
is automatically tuned and 
tested to strict computer pro- 
grams. There are no wires con- 

necting the modules. Each is 
mated with the master board 
by precision assembly tech- 
niques. The 1 -662 features the 
Vol -U -Mike circuit which al- 
lows the volume to be con- 
trolled from the microphone 
or the front panel. Other fea- 
tures include the LED digital 
channel indicator with push- 
button dim /bright switch, PLL 
23- channel operation, S /RF 
meter, dual- conversion re- 
ceiver with tuned RF stage, 
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variable squelch control, LED 
transmit light and automatic 
modulation control. Receiver 
operation is enhanced by con- 
tinuous RF gain control and 
ANL circuits, three ceramic 
filters and amplified AGC. 
Power 13.8 VDC, negative or 
positive ground. -Royce Elec- 
tronics Corp., 1746 Levee Rd., 
North Kansas City, MO 64116. 

Rystl CBR -1800 
Dual- conversion superhetero- 
dyne transceiver with fre- 
quency synthesis circuit to pro- 

vide 23 crystal- controlled send 
and receive channels. Delta 
tuning 0=2 kHz) improves 
clarity when receiving stations 
that are not exactly on fre- 
quency. Features switchable 
ANL, CB /PA switch, S /RF 
power meter, modulation indi- 
cator and a low- threshold full - 
range squelch. The receiver in- 
corporates a ceramic filter in 
the 455 -kHz IF section for 
high adjacent -channel rejec- 
tion and low -noise perform- 
ance. Comes with push -to -talk 
dynamic mike, fused DC 
power cable and mobile 
mounting bracket. -Rystl Elec- 
tronics Corp., 328 N.W. 170th 
St., North Miami Beach, FL 
33169. 

SBE Console Il, SBE -16CB 
Full 23 channel synthesized 
transceiver that operates in the 
full- carrier AM mode as well 
as fully suppressed carrier, 
single -sideband mode, upper or 

volt DC external source if AC 
power fails. Comes with plug - 
in dynamic mike with coil - 
cord but can be used with the 
100X and 200X desk mikes. 
Current drain at 13.8 VDC: 
Squelched receive 306 mA, 2 
watts audio output 600 mA. 
Transmit AM w/o modula- 
tion, 1.2 A; SSB, full PEP out- 
put, 2.2 A. 5 "H X 12" X 
101/4"D. The slip -on natural - 
grain wood cabinet shown in 
the photo is an extra -cost ac- 
cessory.-SBE, 220 Airport 
Blvd., Watsonville, CA 95076. 

Shakespeare GBS /5000 
Solid -state high -performance 
transceiver operating in the 
AM and SSB modes for effec- 
tive 69- channel coverage using 
frequency synthesizer. Fea- 
tures include squelch control, 
noise blanker, RF gain switch, 
S /RF power meter, PA 
speaker jack and single- conver- 
sion superhet on SSB and dual- 

conversion superhet circuit on 
AM. Transmitter modulation 
employs filter method. An- 
tenna impedance adjustable to 
50 or 52 ohms. 9.37 "W X 2.7" 
H X 10.58 "D. -Shakespeare 
Electronics Group, P.O. Box 
246, Columbia, SC 29202. 

Sharp CB -800 
The most noticeable feature in 
this mobile transceiver is LED 
digital channel indicator that 

lower sideband. The Console 
II features proportional output 
meter, crystal lattice filter and 
single- conversion receiver for 
both AM and SSB. The equip- 
ment has internal provision for 
VOX (voice- operated relay) 
and the SBE -1NB noise 
blanker. An "ON THE AIR" 
lighted panel indicates when 
the transmitter is energized. 
The 3- function meter displays 
relative power output, receive 
"S" units and VSWR. Automa- 
tic load control (ALC) on SSB, 
modulation limiting and AGC 
are self- adjusting. The 117 -volt 
AC power supply is built in. 
Set shifts automatically to 12- 

blinks on and off when set to 
channel 9. Other main features 
include a dual- conversion su- 
perhet receiver with variable 
squelch and ANL (series -gate 
type), PA and delta tuning. 
Frequency control is crystal 
synthesized. The delta tuning 
switch has three positions ( +1 
kHz, normal and -1 kHz) for 
pinpoint tuning of incoming 
signals. The automatic level 
control prevents over modula- 
tion and splatter- 53/4"W X 
21/4"H X 7 %a "D. -Sharp Elec- 
tronics Corp., Paramus, NJ 
07652. 

Siltronix Cherokee SSB -23A 
Fully solid -state transceiver op- 
erates on 23 AM channels plus 
46 channels in the SSB mode. 
A sharp IF filter insures excep- 

tional tuning selectivity and 
rejection of adjacent -channel 
interference. Other features in- 
clude delta tuning, PA ampli- 
fier, CB /PA selector and PA 
volume control, voice modula- 
tion indicator, adjustable 
squelch, variable RF gain con- 

trol, automatic noise blanker 
and S meter. The rig is 2.5 
inches high, 8 inches wide and 
11 inches deep. Operates from 
13.8 -volt DC source and draws 
250 mA to receive and 1.2 
amps to transmit.- Siltronix, 
330 Via El Centro, Oceanside, 
CA 92054. 

Sonar FS -3023 
This transceiver is unique in 
that it is the only one covered 
that is not all solid- state. It 
uses frequency- synthesized 
crystal control (12 crystals) to 
cover the 23 transmit and re- 
ceive control frequencies. Fea- 
tures low -noise dual -purpose 
power supply for 120 VAC and 
12 VDC operation, adjustable 
squelch, switchable gated - 
series type noise limiter and 

built -in low -pass filter for TVI 
prevention. Draws 9'6 watts on 
120 VAC, 7.0 amps from 12 
VDC source. 113/4 "W X 
53/4"H X 113A4 "D. -Sonar Ra- 
dio Corp., 3918 N 29th Ave., 
Hollywood, FL 33020. 

SparkOmatic CB -2023 
Full- featured solid -state trans- 
ceiver that is designed for mo- 
bile installations. Among its 
operating conveniences are 
delta tuning, variable squelch 

control, variable intensity mod- 
ulation light, ANL, switchable 
noise blanker, PA switch, sep- 
arate output jacks for CB and 
PA speakers, operates from 
positive or negative ground 
supplies. 23/4 "H X 7 "W X 
71 "D.- Sparkomatic Corp., 
Milford, PA 18337. 

Standard Horizon 29 
An all solid -state transistorized 
transceiver employing PLL 

controlled synthesizer fre- 
quency control. Receiver is 
dual- conversion type with the 
first IF at 5.575 MHz and the 

second IF at 455 kHz. Conve- 
nience features include switch - 
able ANL and noise blanker, 
variable squelch, delta tune, 
RF gain control and "hailer" 
output jack for marine appli- 
cations. Output to the hailer 
jack is 10 watts maximum with 
15 mV input. Power supply 12 
to 16 VDC. 81/2"L X 61/2"W 
X 21/4"H.-Standard Commu- 
nications Corp., Los Angeles, 
CA 90009. 

Surveyor 2600 
Fully transistorized receiver/ 
transmitter designed for either 

mobile or base service. It has 
a variety of features such as 
built -in PA amplifier, 3 -posi- 
tion delta tune switch, ANL, 
S /RF power meter, on -air 
lamp and jacks for external 
speaker and PA speaker. Pow- 
ered by 12 VDC negative or 
positive ground or appropriate 
AC /DC converter for fixed - 
station operation. - Surveyor 
Manufacturing Corp., 29245 
Stephenson Highway, Madison 
Heights, MI 48071. 

Teaberry Racer "T" 
23- channel mobile transceiver 
featuring PLL frequency syn- 
thesizer and delta tuning. Also 
includes ANL, PA function, 

jack for external speaker, S/ 
RF meter, modulation indica- 
tor and slide mounting bracket. 
61/2"W X 91/4"D X 23/16 "H. - 
Teaberry Electronics Corp., 
6330 Castleplace Drive, Indi- 
anapolis, IN 46250. 

Trans -Comm 2701 
Unique design incorporating a 
23- channel transceiver, AM/ 
FM /FM stereo radio and 8- 
track stereo player. Tape cart- 
ridge inserts through- the -dial. 
Three large speakers. All in 
a leather -tone, crush -resistant 
carrier. Complete with micro - 

Continued on page 92 



build a digital countdown tier 
A versatile countdown timer with key- 
board programming that can control 
various external devices. The time 
interval can be programmed in incre- 
ments of one second from one second to 
approx. 11,000 years 

GEORGE R. BAUMGRAS 

TIMERS OF ONE TYPE OR ANOTHER, 
ranging from the simple mechanically 
actuated switches to highly sophisti- 
cated electronic controls, are an essen- 
tial part of modern technology. Indus- 
trial processes, laboratory experiments, 
photography, functional testing and 
similar operations represent only a few 
of the more serious applications, but 
we also find them useful in the house- 
hold as appointment reminders, alarm 
clocks, kitchen aids and so on. Some- 
where within this broad spectrum there 
are many requirements for a reason- 
ably- priced programmable countdown 
timer that affords superior accuracy 
and versatility and is not too difficult to 
build. 

Most of the recent circuits, although 
they may use the latest in integrated 
circuits, usually suffer from at least one 
of several drawbacks -precise intervals 
cannot be programmed, the time period 
available is somewhat limited, or cali- 
bration is frequently required and un- 
certain at best. The countdown timer 
described here eliminates all of these 
deficiencies, and for that reason is 

called SPOT (Superior Programmable 
Optimized Timer). The prime objec- 
tives established for its development 
were : acceptable cost -about $125 for 
parts, the use of readily available and 
generally well understood components, 
long -term accuracy without need for 
calibration and, of course, a wide range 
of uses. SPOT can be programmed, in 
increments of one second, for any 
period from one second to eight digits 
worth of hours ( about 11,000 years) , 

which is of course, far beyond any pos- 
sible need but does eliminate one of the 
drawbacks mentioned. Assuming there 
will be diligent frequency monitoring 
by the local electric utility and there are 
no power failures, the total timing error 
for any period selected will be .17 
seconds plus the pull -in time of the re- 
lay, both of which are known factors. 
On a percentage basis, this represents an 
error of about .3% for one minute, 
and correspondingly less for longer 
periods. 

Operation 
Using the timer is extremely simple- 

the desired interval is entered manually 
via the keyboard in the same manner 
that a number is entered into a calcula- 
tor. The ALARM and RELAY switches on 
the front panel are set for the desired 
operation and the START pushbutton is 
depressed -and that's it. In the proto- 
type, the START pushbutton is labeled 
"+" for convenience. This pushbutton 
also enters a negative number into the 
calculator memory. At the end of the 
programmed time period, the alarm 
will sound if the ALARM pushbutton was 
depressed, and the relay will open or 
close depending on the position of the 
RELAY pushbutton. 

The LED display continuously shows 
the remaining time in seconds, minutes 
and the last significant hour as it is be- 
ing programmed in, and throughout 
the timing period. Most entries will be 
for less than 10 hours which is why only 
5 digits are displayed. However, if there 
are 6 or more digits stored in the mem- 
ory, a small LED lamp will light to 
indicate that there may have been a 
keyboard error or that there are hours 
in the memory. 
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The digits may be entered into the 
program in any convenient form, in 
some cases eliminating the need to con- 
vert seconds into minutes or minutes 
into hours. For example, 90 seconds is 
equal to 1 minute and 30 seconds. This 
time period can be entered in either 
form. An entry of 9 hours, 99 minutes 
and 99 seconds is therefore exactly the 
same amount of time as if we had en- 
tered 10 hours, 40 minutes and 39 sec- 
onds. The display will eventually revert 
to normal readings. In the latter ex- 
ample, at the end of 40 minutes and 40 
seconds it would read 9:59:59 and con- 
tinue to read in "clock" time from 
thereon. 

The timer described here contains 
one modification that the original does 
not. This modification permits the timer 
to emit an audible "beep" at one -second 

intervals. This feature can be inhibited 
by a rear -panel MUTE switch. The 
countdown timer (see Fig. 1) consists 

KEYBOARD INTERFACES I 

I 

t 
CONTROL 

TIMED 
FUNCTION 

FIG. 1- FUNCTIONAL BLOCKS of the count- 
down timer are shown. 

of a calculator circuit, control circuit, 
interface IC, keyboard display and 
timed function. The calculator circuit 
(see Fig. 2) closely resembles the cir- 
cuit specified for the CT -5001 calcula- 
tor IC. The difference being that it is 

tailored to perform only add and sub- 
tract arithmetic, and the -, X , minus 
sign, overflow decimal point, and 6 of 
the digit outputs have no function. This 
particular IC was selected because, in 
addition to being available at low cost 
(under $4), it can handle a diode - 
encoded keyboard system and readily 
accepts external commands at a suit- 
able rate. 

The control circuit (see Fig. 3) has 
many functions, performing as a time - 
base, decimal -to -clock converter, elec- 
tronic keyboard simulator and zero 
balance detector in addition to manipu- 
lating the alarm and relay functions. 
The 7400 series TTL logic IC's were se- 
lected as a practical alternative, again 
because they are available at low prices 
and are not particularly difficult to de- 
sign a circuit around. The interface 

All resistors are 1/4 -watt, 10 %, 
noted. 
R1 -R14- 100,000 ohms 
R15- 150,000 ohms 
R16 -R27 -4700 ohms 
R28 -R31- 27,000 ohms 
R32 -5100 ohms 
R33 -2200 ohms 
R34 -R46- 12,000 ohms 
R47 -1000 ohms 
R48- 10,000 ohms 

010 

CLOCK 

unless 

PARTS LIST 
CALCULATOR AND KEYBOARD 

R49 -680 ohms 
R50, R51 -470 ohms 
R52- R58 -47 ohms 
R59 -330 ohms 
C1- 10 -µF, 25 volt, electrolytic 
C2, C3- 470 -pF disc 
C3, C4- 220 -pF, 5 %, disc 
Dl- D8- 1N4001 
D9-D29-1N914 or 1N4148 
LED 1- discrete LED, 0.16 -inch 
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5.15 TOOK 150K 

.0E5 PARTS LIST 

037 
R60 -flL.. 

R19 
68412 

1.7552 12 

1 

-12V 

TOG 

maximum diameter 
Q1- Q26- MPS6563 or equal, TO -92 case 
Q27- Q41- 2N2222, 2N3904, or equal, 

10-92 case 
IC1- CT5001 calculator IC 
MISC.- Keyboard switches with "0" 

through "9 ", "CL" and "-I-- =" legends 
(Oak Industries, Inc., Switch Division, 
Crystal Lake, IL 60014. Switch No. 
415), 40 -pin socket for DIP. 

KEYBOARD 

3 

I 

013 014 

o 

013025 

015 Dn Dls Y1 1,iWiiMNO 
022 02 

D 

041 

'4( 

57R1 100 
026 

021= 

EN 

O 

014 

028 

O A00 

12K 

R51 

47DR 

.7N. 

ros 

038 

'5V 

DLL 

CL START 

011 

12K 

444 

ENO_ 

'OAF 

R 

IOK 

14V 

522 

4.7K 

SV 

523 

O 
G F 

NOTE: 

01 O28- MPSS663 01 -08- 70400 
027.041- 2112222 09029- 10914 

463 
4741 

fl 

4.703 

468 

1741 

657 

4700 

O o 
C 8 A -V 

LED 

026 

026 
458 

NOTE: 4.70 -0-INDICATES EYELET 
FOR WIRE CONNECTORS 
BETWEEN P.C. BOARDS 

O 

559 

33051 

LED 1 Z V 

OVER 

NEED 05 04 03 02 D1 01 03 02 DI 

FIG. 2- CALCULATOR AND KEYBOARD circuitry is built around CT -5001 integrated circuit. 
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PARTS LIST 
ALARM CIRCUIT 

All resistors are 1/4 -watt, 5 %, unless 
noted. 
R1- 10,000 ohm 
R2 -1 megohm 
R3, R5- 13,000 ohm 
R4- 50,000 -ohm trimmer 
R6 -100 ohm 
R7 -6800 ohm 
R8 -3300 ohm 
R9 -4700 ohm 
C1- 0.47 -µF disc 
C2- .005 -µF disc 
C3- 20 -pF, 25V, electrolytic 
D1- D3- 1N4000 
Q1, Q2- 2N2222 
S4 -SPST switch 
IC1, IC2 -555 timer 
SPKR -3 -inch, 4 -8 ohm, speaker 

PIN8IC14 
FIG 3 

E o 

OUT 
0 4-0 

FIG.4 3 IN B 

ALARM 

S2 
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180K IN4000 

MUTE 

S4 
R7 

(REAR PANEL/ 
6.BK 

R9 

4.7 K 

01 

2N2222 

i1zV 

02 

2N2222 

01 

IN4000 

IC 1 

555 
03 

IN4000 
RS 

13K 

3 

136 

10022 

Cl 

*1..' .47 

ADJUST 2 cz 
TONE T 005 

C3 

20NF 

SPKR 

FIG. 5 -ALARM CIRCUIT emits an audible alarm at the end of the programmed interval. Mute 
switch inhibits alarm from emitting an audible "beep" once -every- second during the pro- 
grammed interval. 

All resistors are 1/4-watt, 10 %, unless 
noted. 
R1 -R3 -300 ohm 
R4- 10,000 ohm 
R5- 33,000 ohm 
R6, R7 -1000 ohm 
R8, R9- 12,000 ohm 
R10- R19- 18,000 ohm 
R20 -R24 -4700 ohm 
R25 -470 ohm 
R26 -470 ohm, 1/2 watt 

PARTS LIST 
CONTROL CIRCUIT 

R27 -R29 -3300 ohm 
R30 -2700 ohm 
C1 -4.7 -, F, 20V, electrolytic 
C2, C3 -10 -9 F, 20V, electrolytic 
C4- 2.2 -µF, 20V, electrolytic 
C5- 0.1 -µF, 50V, disc 
C6- 0.47 -µF, 50V disc 
Q1 -Q3, Q5- 2N2222, 2N3904, or equal 
Q4- 2N5296 or equal 
Q6- Q13- MPS6563 or equal 
D1- D8 -1N914 or 1N4148 

OTO 52 "F" 

D9- 1N4001 
IC1,IC2 -7420 
IC3, IC4, IC7, IC13, IC15 -7400 
IC5, IC8, IC9, IC14, IC16 -7490 
IC6 -7442 
IC10, IC11 -7404 
IC12 -7410 
I C 17 -7492 
S1, S2 -DPDT switch, push -push type 

(Radio Shack) 
RY1 -DPDT, 12VDC coil, 10A contacts 

*SEE PARTS LIST 
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electronic keyboard simulator and zero -balance detector. 
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components are required because of the 
difference in logic levels and polarity 
between the two systems. The display 
circuit is the conventional multiplexed 
common anode type, plus the addition 
of the colon. The LED displays must be 
as specified or very similar because the 
segment current (20 mA average) is 
used to trigger the interface circuits. 

The power supply circuit shown in 
Fig. 4 was designed around four IC 
voltage regulators, all of which operate 
well under their specified ratings. The 
LED voltage from IC4 can be varied 
over a -7 to -10 volt range by means 
of the voltage divider R1, Q1 and the 
trimmer R3. Trimmer R3 is used to 
vary the display brightness over a nar- 
row range and should initially be set at 
minimum. At some setting of R3, the 
display will be at or near the specified 
brightness and the current through the 
segments will be within the limits re- 
quired to operate the interfaces. 

The alarm circuit shown in Fig. 5 
emits a hee -haw sound. An assortment 
of sounds is possible, ranging from 
whistles to bird calls, or a commercial 
unit such as a Sonalert could be used. 

Next month, the article continues 
with the construction details and the 
circuit board and component layouts. 

PARTS LIST 
DISPLAY BOARD 

IN1- IN3- MAN6A, 7- segment, 0.6 -inch 
high 

IN4 -IN5 -MAN 64A, 7- segment, 0.4 -inch 
high 

LEDI, LED2- discrete LED's, 0.16 -inch 
maximum diameter 

R1 -120 to 330 ohms, 1/4 -watt (value 
required to suit LED's selected) 

S3 

N 

01 

12.6 VAC 1N4001 
IN 

3 VAC 

1C3 

S0320 -15V 

04 

UT 
1N4001 

1N4001 

IN IC4 OUT 
SD320 -5V 

C6- 

06 
1N4001 

C4 
1000µF + 

OUT 

G 

01 

2N2222 

TO RELAY 
COMMON 

117 VAC 
60Hz 

NOTE 

02 
1N4001 

IN IC2 

LM340 
OUT 

C3 

1000µF 
35V 

03 
1N4001 

IN ICI 
LM309K 

Cl, C2 

1000µF 
16V(2) 

OUT 

5K 
C7 

220µF 
25V 

121 = 

(NOTE 2) 

+ C9 
tµF 

50V 

+1 C5 

VGG 
-14V 
(NOTE 1) 

-V LED 
-7TU -10V 

O +12V 

220vF 
25V 

1.THE CT500, IC MAY NOT OPERATE PROPERLY AT LESS THAN -15V, 
HOWEVER, VGG SHOULD NOT BE MORE THAN -14V. ADD A DIODE 
IN SERIES WITH 04 IF VGG IS HIGHER THAN -14V AT 40 MA. 

2.SET R3 INITIALLY FOR MINIMUM LED VOLTAGE. AFTER ASSEMBLY, 
INCREASE TO ADEQUATE LED BRIGHTNESS, APPROXIMATELY -.9V. 
IF -V LED IS TOO HIGH OR TOO LOW, INTERFACE CIRCUITS FOR 
SEGMENTS E AND G WILL BE ADVERSELY AFFECTED. 

GND 

Ycc 
+5V 

O 6.3 VAC 

FIG. 4- POWER- SUPPLY CIRCUIT uses IC regulators to derive the various voltages. 

R1 -4700 ohm, 1/4 W, 10% 
R2 -6800 ohm, 1 /4W, 10% 
R3 -5000 -ohm trimmer 
Cl, C2- 1000 -AF, 16V, electrolytic 
C3, C4- 1000 -µF, 35V, electrolytic 
C5 -C8- 220 -µF, 25V, electrolytic 
C9- 0.1 -µF, 50V, disc 
D1- D6- 1N4001 or equal 
Q1- 2N2222 or equal 

PARTS LIST 
POWER SUPPLY 

ICI- LM309K, +5V regulator 
IC2- LM340T, +12V regulator 
IC3- SD320, -15V regulator 
IC4- SD320, -5V regulator 
S3 -SPDT switch, push -push type (use 

DPDT, Radio Shack or equal.) 
T1 -117V primary, 12.6V @ 1.2A 

secondary 

PURPLE POEM 
I think that I shall never see 
Anything drive me up my tree 
Quite as fast as a balky TV. 
This accursed, balky, blind, TV 
Is a black -and -white Sears model 528.70623. 
The sound is O.K. clear and nice, 
The screen has a raster but blank as ice. 
From Sams Photofacts 1134, 
I dove into the circuit to give it whatfor. 
An audio signal at the video detect 
Produced bars on the screen as sure as heck. 
The volts in the IF I checked just for fun 
For the sound from the speaker said they weren't the ones. 
I've checked by every known means 
All components from IF to picture screen. 
I'd appreciate help if you don't mind my rhyme 
Before I completely go out of my mind. -D.G., West Chester, 
PA. 

If I were you, the AGC 
I'd check as closely as can be. 
For this if dead can well suffice 
To make the screen as blank as ice. 
It kills the picture, as you see, 
Tho' sound can often sneak home free! 

FLYBACK REPLACEMENT 
I can't locate a replacement flyback for this Setchell- 

Carlson black -and -white TV, and the company is out of busi- 
ness. Do you know where I could find one ? -G.P., Governor's 
Island, NY. 

I don't, but my Triad catalogue does! It's listed in there. 
A Triad D -638 flyback will replace the original TWF -110X. 

THIN WHITE LINE 
Read your Clinic for years. I laughed a little but I also 

learned a lot. Now I need help. Magnavox T915 set with 
everything fine except for a thin white line in the center of 
the picture (and raster). Tried everything I can think of 
with no results. -W.R, Columbus, OH. 

If my memory serves me (which it usually doesn't), this 
is due to an open .0082 p.F capacitor connected from the 
hot terminal of the yoke socket to ground on the horizontal 
yoke connection. Be sure to use one with at least a 1 kV 
rating, there's a pretty good pulse voltage at this point. 

(Field Feedback: Your memory is good! That was it.) 

HUM PROBLEM 
If you have audio hum in a Truetone GEC4617A -67 

color TV, relocate the ground lead from the volume control. 
It's now connected to the negative terminal of filter capacitor 
C904. Move this to the grounded terminal of the terminal 
strip located above and to the left of C904. This is directly 
to the metal chassis. (Thanks to a Truetone factory service 
note.) 



CLASS G 

High Efficiency 
Amplifier 

A new high- efficiency audio amplifier circuit 
that can reduce the size, weight and cost 
of future hi -fi amplifiers. Here's an inside look 
at the theory and circuitry 

HI -FI 

SOME TIME AGO, THE AUDIO INDUSTRY WAS 

startled by the announcement that Infinity 
Systems, Inc. (best known for their loud- 
speaker systems) had come up with a 
more efficient way to build audio power 
amplifiers. They called the technique 
"Class D" amplification. Briefly, the sys- 
tem involves the use of high- frequency 
(in excess of 200 kHz) pulses that are first 
modulated by the audio signal to be am- 
plified and then decoded by an integrating 
circuit that restores the audio envelope 
or waveshape. Since the duty cycle of each 
high- frequency pulse is relatively short, 
conduction of the output transistors is 
such that heat dissipation is a fraction of 
that encountered with more conventional 
Class -B circuits and overall efficiency (at 
least when the amplifier delivers close to 
its maximum power output) is high. Thus 
far, the product has not reached the con- 
sumer market but Infinity claims that all 
production problems have been licked and 
that the Class D, or "switching" amplifier 
will soon be a commercial reality. 

In the meanwhile, other companies 
have been working on improving the effi- 
ciency of audio amplifiers. This work is 
so widespread, in fact, that the Hitachi 
Company of Japan (whose approach to 
better amplifier efficiency is the subject of 
this article) has had to change the name 
of their invention from Class E (which 
they had first proposed to use) all the way 
to Class G, the designation they currently 
plan to assign to the new and innovative 
circuitry we will describe here. 

Class -B efficiency 
When a Class -B audio amplifier delivers 

its maximum rated power, its efficiency 
(power delivered to the load divided by 
power used by the amplifier is quite high 
-70% or more. Studies show, however, 
that under music listening conditions, an 

LEN FELDMAN* 
CONTRIBUTING HI -FI EDITOR 

audio amplifier is called upon to deliver 
full or nearly full output for only a very 
small fraction of the time it is operating. 
Figure 1 represents the results of studies 

50 

g 40 

ó 30 

20 

á 10 

USE LEFT 
SCALE 

USE - 
RIGHT 
SCALE 

0.8 

0.6 

ó 

o4á 

0.2 w 

t I 0 
ao 30 --z0 -10 0 

I 

+10 +20 
LEVEL OF AVERAGE MUSIC PROGRAM 
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FIG. 2- CLASS -B EFFICIENCY at various per- 
centages of maximum output. FIG. 3 -BASIC CLASS -G amplifier. 

of a variety of musical selections. It shows 
that while music may reach peaks of +14 
dB (referred to a 0 -dB average power 
level), for much of the time, actual power 
levels are even well below the 0 -dB aver- 
age level. In fact, for nearly 50% of the 
time (Fig. 1, left vertical scale), power 
levels are some 30 -dB below the 0 -dB 
point, while a + 10 -dB level is reached for 
only 0.7% (Fig. 1, right hand vertical 
scale) of the time. Even allowing for 
highly compressed music (in which dy- 
namic range is restricted and music is 
therefore more uniformly "loud ") and 
assuming only a 10 -dB crest -factor (aver- 
age power is 10% of peak power), we can 
see from the curve of Fig. 2 (efficiency 
of a Class -B circuit versus the ratio of 
actual output to designed maximum out- 
put) that for most of the time that an 
amplifier of this type is reproducing 
music, it is operating at approximately 
20% efficiency. 

The Class -G idea 
Hitachi's invention is designed to en- 

able amplifiers to operate more efficiently 
over more of their operating range, based 
upon the way in which they are called 
upon to actually amplify musical signals. 
The simple diagram of Fig. 3 illustrates 
the Class -G idea. The input voltage, V,n, 
is the signal to be amplified and it is ap- 
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plied to the base of transistors Q1 and Q2. 
A load resistor, RL, is connected to the 
emitter of Ql. Supply voltage V, is applied 
through diode Dl to the collector Q1 and 
the emitter of Q2. The collector of Q2 is 
connected to a second supply voltage Vee 
that is higher than supply voltage VI. 

Operation of the circuit is as follows: If 
input signal voltage V1a is lower than V1, 
Q2 is reverse biased between its base and 
its emitter and is therefore cut off. Current 
flowing through load RL is supplied from 
V, through diode D l. Under these condi- 
tions, the instantaneous efficiency of the 
circuit is given as: Efficiency ( %) = V 1 / 
V1. If the signal voltage increases to a 
value beyond that of VI (but less than 
Vee), transistor Q2 becomes forward 
biased and is turned on. Current flowing 
through load RL is now supplied from the 
second, higher supply -voltage Vee through 
Q2. If we neglect saturation voltage be- 
tween collector and emitter of Q2 (assum- 
ing it is sufficiently low), the instanta- 
neous efficiency of the circuit is given as: 
Efficiency ( %) = V,o /Vee. 

Figure 4 represents the two efficiency 
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FIG. 4- INCREASED EFFICIENCY results 
from two -level power -supply system in 
Class -G amplifier. 

levels of the system and the vertical line 
represents the point at which the supply 
voltage transition takes place. Thus, in the 
lower ranges of input signal voltage, the 
efficiency of this circuit is improved con- 
siderably and the amount of heat gener- 
ated in the output transistor is reduced 
compared with conventional Class -B am- 
plifiers. Referring once more to Fig. 3, it 
should be noted that diode Dl also 
serves to prevent current flowing from the 
higher supply -voltage source (Vee) from 
flowing back into the first power source 
V1. 

The thermal efficiency of the system 
will, of course, depend upon the choice of 
the two power -supply operating voltages. 
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FIG. 5- EFFICIENCY OF CLASS -G amplifier 
depends upon V1 /Vee ratio. 

Figure 5 compares the efficiency level at 
various outputs (expressed as a fraction 
of maximum design output) for two dif- 
ferent Class -G designs having different 
VI Nee ee ratios as compared with conven- 
tional Class -B operation. Regardless of 
whether V1 is half or two thirds as great 
as Vee, we see that efficiency is far greater 
than that of Class -B operation, particu- 
larly at lower output levels where, as we 
have seen earlier, the amplifier is likely 
to operate most of the time when repro- 
ducing actual music programs. 

Along with improvement in efficiency 
comes reduced internal heat dissipation of 
the output devices used in the Class -G ap- 
proach. Figure 6 illustrates this point for 

CLASS B 

VI = 1/3 VCC 

V1 = 1/2 VCC 

V1= 2/3 VCC 

0.2 0.4 0.6 0.8 1.0 

ACTUAL OUTPUT /DESIGN OUTPUT 
FIG. 6 -HEAT DISSIPATION for various 
V, /Vee ratios. 

various VI Nee ee ratios. Internal dissipa- 
tion is plotted as a fraction of maximum 
power output on the vertical axis, while 
the ratio of output power to designed 
maximum power is shown along the hori- 
zontal axis of the graph. As expected, in- 
ternal dissipation is lower at all operating 
conditions for Class -G compared with 
conventional Class -B operation. 

Distortion 
Closer examination of Fig. 3 points up 

certain problems that exist in the basic 
concept of Class G. In the simple form 

I--V cC-{ 
i I VI 

I I 

I 

r-vcc-i 
I 

I I 

I I 

FIG. 7- DISTORTION that would result from 
simplest form of Class -G circuit. 

FIG. 8- SWITCHOVER DISTORTION is re- 
duced by the addition of diode D2. 

of the circuit shown, Q2 is not turned on 
until input signal voltage exceeds the col- 
lector voltage of Q1 by an amount equal 
to the base -emitter voltage Vbe of Q2. 
Thus, when the value of input signal volt- 
age V,n is in the range between VI and 
VI + Vbe, Ql is already saturated (be- 
tween collector and emitter) before con- 
duction of Q2 begins. This results in a 
distorted output waveform signal as 
shown in Fig. 7. 

To prevent this form of distortion dur- 
ing the changeover from one power sup- 
ply level to the other, the circuit must be 
modified so that saturation of Q1 does not 
occur until Q2 is turned on. This is ac- 
complished by adding another diode, D2, 
as shown in the simplified schematic of 
Fig. 8. Now, when V1 is less than the 
input signal, the voltage between the col- 
lector and the emitter of Q1 is lower than 
the saturation level by an amount equal to 
the threshold value of D2 and thus Q1 
remains unsaturated. Diode D2 may be 
a Zener diode or even a resistor since it 
is only required to maintain a voltage 
difference equal to the Vbe voltage of Q2. 
Still another diode, D3, is added to the 
basic circuit as shown in Fig. 7. Since a 
reverse bias is applied between the base 
and emitter of Q2 when the signal voltage 
is lower than supply voltage V,, the base - 
emitter junction of Q2 must be able to 
stand a reverse voltage higher than Vl. 
Since the maximum inverse voltage of the 
base -emitter circuit of most transistors is 
generally low, diode D3 is provided to 
prevent the flow of reverse current 
through the base -emitter junction of Q2, 
thus protecting this junction against the 
reverse voltage. 

Push -Pull operation 
Figure 9 shows the required configura- 
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FIG. 9- PUSH -PULL Class -G amplifier. 
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'ion for a push -pull output circuit. Diuuw 
D2 and D3 shown in Fig. 8 have been 
omitted for the sake of clarity. Two val- 
ues of positive and negative supply volt- 
ages are required and transistors Q3 and 
Q4 operate at opposite polarity voltages 
compared with Q I and Q2 to form the 
familiar complementary configuration 
(NPN nd PNP pairs are used). Fig. 10 -a 
shows the input signal waveform, to- 
gether with the voltage levels Vc1. and Vc2 
(for the first half of the cycle) and Vice 
and Vc. for the opposite half of the signal 
waveform. Fig. 10 -b shows the current 
waveforms resulting from the four sup- 
ply- voltages (two voltages for each polar- 
ity). Fig. 10 -c represents that portion of 
the output waveform powered by the 
lower -level supply voltage Vc1, while 
Fig. 10 -d shows the contribution of output 
waveform powered by the higher supply 
voltage Vc2. Finally, Fig. 10 -e shows a 
comparison of power losses (or dissipa- 
tion) in Q1 and Q2 (for the half cycle 
shown) as compared with the power loss 
that would take place in a conventional 
Class -B configuration. 

Practical Class -G circuit 
The first product which Hitachi intends 

to introduce that will incorporate the 
Class -G principle is their Model SR -903 
AM /FM stereo receiver, pictured in Fig. 
11. By way of illustrating the improvement 

FIG. 11- HITACHI SR -903 stereo receiver 
uses Class -G output circuit. 

FIG. 12- HITACHI HMA -8300 power amplifier 
will be introduced in the near future and will 
contain Class -G output circuitry. 

in efficiency attained because of this new 
output circuit, Dr. Gentaro Miyazaki of 
Hitachi Consumer Products Research 
Center was kind enough to supply me with 
some advance comparisons between this 
75 watts -per -channel receiver (from 20- 
Hz to 20 -kHz, 8 -ohm loads, 0.3% maxi- 
mum THD) and a typical Class -B unit 
having the same FTC power rating. The 
SR -903 will weigh in at 28.7 lbs as against 
40.8 lbs for the Class -B unit. Under 
"music power" measurement conditions 
(abandoned by the industry since the ad- 
vent of the FTC power rule, but neverthe- 
less indicative of the short-term power 
output capability of an amplifier), the 
SR -903 will deliver 160 watts -per -channel 
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V 

FIG. 13- OUTPUT CIRCUIT of the Hitachi HMA -8300 power amplifier. 

FIG. 14- DISTORTION resulting from storage 
time delay in Class -G circuit. 

FIG. 15- DISTORTION resulting from storage 
time delay is reduced by the addition of L1 
to circuit. 

as opposed to 110 watts -per -channel for 
the Class -B unit against which it was com- 
pared. 

Hitachi plans to introduce many more 
units employing Class -G circuitry. Typical 
of these will be the stereo power amplifier, 
model HMA -8300, pictured in Fig. 12. A 
circuit of the power output stages of this 
unit is shown in the schematic diagram of 
Fig. 13. In addition to the circuit elements 
already described, we see one more refine- 
ment that should be mentioned. Note, that 
in series with supply voltages Vci and Vca 
are small inductors Ll and L3. Because 
transistors have finite turn-on and turn -off 
times, a form of distortion can be intro- 
duced to the output waveform as illus- 
trated in the waveforms of Fig. 14. This 
form of dstortion is due to an effect known 
as storage time -delay and is quite inde- 
pendent of the base -emitter Vb. voltage 
discussed earlier. To counteract this effect 
(and to further reduce output waveform 
distortion in Class -G circuits), a coil is 
added in series with diode D6 shown in 
the improved circuit of Fig. 15. 

The effect of storage delay would be 
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FIG. 16 -THD VS. POWER OUTPUT at 20 -kHz 
before and after addition of L1 (Fig. 15) in 
circuit. Distortion characteristic at 1 -kHz is 
also shown. 

particularly noticeable when reproducing 
high frequencies, since the time required 
for amplification of a single cycle of a 20 
kHz signal is only 50 microseconds. The 
curves of distortion versus output mea- 
sured at 1 kHz and 20 kHz for a typical 
Class -G circuit shows clearly that without 

(continued on page 87) 
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THANKS TO MODERN ELECTRONIC TECH - 
nology, the idea that your brainwaves can 
control a video display on a TV screen is 
no longer in the realm of science fiction. 
Mindpower: Alpha makes use of state -of- 
the -art techniques and components to 
make that dream of science -fiction writers 
into concrete fact! Whether you build it 
just to find out if you have the mindpower 
to control the display on your TV set 
screen, or because you have a serious in- 
terest in experimenting with altered states 
of consciousness and the alluring pros- 
pects of achieving more complete control 
of the brain -body matrix, you'll find 
Mindpower: Alpha a fascinating instru- 
ment unlike any other you've ever seen! 

How the circuit works 
Figure 1 shows the complete schematic 

diagram of the Mindpower: Alpha circuit. 
The sweep voltages required to control the 
picture tube's electron -beam position are 
derived from the 60 -Hz AC line. The 60- 
Hz sinusoidal voltage appearing across 
the secondary of transformer Tl is ap- 
plied to the base -emitter junction of Q9, 
driving this stage into saturation on each 
peak of the sinewave. The square -wave 
output of Q9 provides the input signal to 
the CMOS phase -locked loop (IC1) and to 
Q4. 

IC1 consists of a phase comparator and 
a voltage -controlled oscillator (VCO) 
connected through a low -pass filter (R49, 
C19, R50, C20) to form a closed -loop 
frequency feedback system. The center 
frequency of the VCO is nominally 15.36 
kilohertz and is determined by the value 
of C21, R47 and R48. The output of the 
VCO is applied to a CMOS ripple coun- 
ter /divider (IC21) that divides the VCO 
center -frequency to 60 Hz. The output of 
IC21 is connected to one input of the 
phase comparator; the squared 60 Hz 
input from Q9 is the other input. So long 
as the two inputs are exactly the same, 
the phase comparator output is zero, signi- 
fying that the 15.36 kHz oscillator is pre- 
cisely on- frequency. If the VCO tends to 
drift, the comparator develops a propor- 
tional error voltage output that precisely 
corrects the VCO frequency. In this way, 
the horizontal sweep- frequency is main- 
tained in a phase -locked relationship to 
the 60 Hz line frequency. 

The 15.36 kHz output of IC1 is dif- 
ferentiated by C24 and R63, and is ap- 
plied to Q3 to generate 9 -As horizontal - 
sync pulses. These pulses are summed by 
Q1 and Q2, and applied to the video driver 
Q12. Meanwhile, the output pulses of Q3 
are also applied as control pulses to hori- 
zontal discharge switch Q10 to determine 
the flyback interval of the horizontal ramp 
generator IC13. The ramp generator is a 
linear integrator whose period is deter- 
mined by C25 and R66. The output of 

c` Copyright 1976, National Mentor Corp. All 
rights reserved. Pat. Pend. 

CD9 WrLr ll í 
Part II. Build this biofeedback device that 

displays the presence of alpha waves on a TV screen. 
You can use it to learn how to control your alpha waves 

and gain from the benefit of the relaxation that comes with it 

NOTE 

Mindpower: Alpha is an intriguing device for 
entertainment and experimentation in video bio- 
feedback. It is not a therapeutic instrument, 
neither is it suggested as a cure for individuals 
suffering from psychological or physiological 
disorders. 

IC13 rises linearly from 0 to 10 volts in a 
period of approximately 65 us. Each hori- 
zontal scan line is written on the picture 
tube during one such period. At the end 
of this period, the sync pulse input from 
Q3 turns on Q10 for a period of approxi- 
mately 9 As., discharging C25 and instan- 
taneously resetting the integrator to zero. 
(During this brief period, the spot flies - 
back to the left of the screen to commence 
a new line.) The horizontal ramp output 
of IC13 thus consists of an endless series 
of linear sawtooth waves of 65 µs dura- 
tion, separated by 9 -As flyback periods 
during which the output is 0 volts. These 
are applied to the inputs of horizontal 
comparators IC5 and IC8. 

The vertical sweep is considerably sim- 
pler than the horizontal sweep because 
the vertical sweep frequency is synony- 
mous with the 60 Hz AC power line fre- 
quency. Thus, the squared output of Q9 
is simply differentiated by C22, R51 and 
R52, and is applied to Q4. Transistor Q4 
produces a pulse of approximately 1.2 ms 
duration every 16.7 ms. These vertical 
sync pulses are summed with the horizon- 
tal sync pulses by Q1 and Q2. 

The vertical sync pulses also control 
the period of the vertical ramp generator 
IC16 by causing Q11 to discharge C23 
every 16.7 ms. Operation of IC16 as a 
linear integrator is identical to that de- 
scribed for IC13. Thus, IC16 produces an 
endless series of linear sawtooth waves of 
I /60th second duration, separated by 1.2 
ms periods during which the output is 
zero volts. Thes are applied to the inputs 
of horizontal comparators IC9 and IC 12. 

Display logic and video driver 
The function of the display logic is to 
detect the points on each line written on 
the picture -tube face where the electron 
beam is to be turned -on and turned -off, 
so as to create the white rectangle (beam 
on), on the dark field (beam off). This 
requires four detect -points for the hori- 

zontal and four detect -points for the ver- 
tical. Also, because the size of the rectan- 
gle must be controllable, the detect -points 
of all comparators must be proportionally 
variable. However, the detect -points must 
remain in -ratio with one another so as 
not to distort the rectangle as its size 
changes. 

For simplicity, we will first look at the 
vertical comparators, IC9 and IC12. 
These are LM311 -types that feature very 
closely controlled characteristics making 
them well- suited to this application. The 
waveforms associated with the compara- 
tors is shown in Fig. 2. 

The vertical ramp output of IC16 is 
applied to the inverting inputs of IC9 and 
IC11, and to the non -inverting inputs of 
IC10 and IC12. The non -inverting input 
of ICI1 is biased from the positive 15- 
volt supply through R76, and the non - 
inverting input of IC9 is biased a constant 
0.6 volts less positive, by the forward volt- 
age drop across D9. Also, the inverting 
input of IC12 is biased from the negative 
15 -volt supply through R44, and the in- 
verting input of IC10 is biased a constant 
0.6 volts less negative by the forward volt- 
age drop across D10. 

The comparators receive two vertical 
display control inputs, consisting of the 
voltage output of IC18 (which is a fixed 
voltage in mode 1, under quiescent condi- 
tions; or, a 0 -5 volt ramp voltage in mode 
2), and an inverted form of the IC18 out- 
put, obtained from IC17. These two verti- 
cal control inputs are respectively applied 
to the non -inverting input of IC9 and to 
the inverting input of IC10. 

Looking now at the states of the verti- 
cal comparators, as the vertical sweep 
ramp starts to rise from zero, IC9 and 
ICI1 outputs are at a logic 1 level. The 
output of IC10 and IC12 are at logic 0 
level. As the sweep ramp rises (assuming 
that the circuit is operating in mode 1, 

where the vertical display control signals 
text continues on page 52 
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FIG. 1- COMPLETE SCHEMATIC DIAGRAM OF MINDPOWER: ALPHA. The EEG amplifier in the front -end is battery powered and optically iso- 
lated. Thus, the user is safely isolated from the AC power line. 
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Part of the price we pay for the com- 
fort and convenience of living in an 
advanced, industrialized society is 
the acceptance of a high degree of 
anxiety and stress. Sociologists, psy- 
chiatrists, and medical investigators 
agree that the forces of our complex, 
technologic, and ever -changing so- 
ciety hammer away incessantly on 
the individual. Shock waves of 
change and new crisis wash over us 
so rapidly that, scarcely have we pre- 
pared ourselves to deal with a prob- 
lem, when suddenly, it mutates or 
disappears, leaving us confronted by 
a new threat. In rapid succession, we 
find ourselves buffeted by an Energy 
Crisis, Inflation, Recession, Short- 
ages, Lay -offs, Corruption in High 
Government, and the countless small- 
er forces in our daily lives which keep 
us constantly "on- edge" and defen- 
sively anxious. 
This anxiety and the stress of being 
always ready to ward off the blow of 
some new crises can have fearfully 
great effects upon our health and our 
ability to lead a "normal" life. Ex- 
treme, prolonged stress is believed 
to be linked to high blood pressure, 
increased incidence of heart attacks 
and strokes, and serious deterioration 
of important organs of the body. 
What's more, constant stress and 
anxiety exert a debilitating effect on 
the mind as well as the body. That "al- 
ways tired" feeling -the inability to 
hold a problem in focus and think 
through a solution -both may origi- 
nate from constant stress! 
Small wonder that Transcendental 
Meditation (TM) has found so many 
new converts in our overwrought so- 
ciety. Combining the mysticism of the 
East with varied exercises in medita- 
tion, TM seems to have proven helpful 
to many people in the relief of stress. 
Unfortunately, the technique is long 
in learning for many people and re- 
quires a daily regimen of meditation 
which some busy people find as hard 
to swallow as their dentist's demand 
for thrice -daily brushing! 
However, there is another approach 
to stress -relief, relaxation, and the 
rejection of anxiety. Here's how to 
build an Alpha -Wave trainer to help 
you learn how to control these 
stresses. 

are fixed positive and negative voltages), 
IC9 reaches its threshold point and its 
output falls to a logic 0 level. IC11 re- 
mains at a logic 1 level because of the 
0.6 -volt drop across diode D9, until the 
ramp has reached a higher level corre- 
sponding to its threshold point, after 
which it switches to a logic 0 level. As the 
ramp rises higher, the outputs of all the 
vertical comparators are a logic 0 level, 
until the threshold level of IC12 is 
reached, causing its output to go to logic 
1. A further increase in the ramp voltage 
accounts for the constant drop across 
D10, and IC1O switches to a logic 1. 

In effect, comparators IC9 through 
IC12 have now determined the "top" and 
"bottom" bar segments of the rectangle, 
and D9 and DIO have set the thickness of 
these segments. The apparent size of these 
elements is a function of the display con- 
trol voltages supplied by IC18 and IC17. 
Thus, if that voltage is not fixed, but is a 
ramp, the threshold points along the ver- 
tical sweep ramp can be smoothly varied 
to create the illusion of expanding display 
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FIG. 3- COMPOSITE VIDEO SIGNAL produced from Mindpower: Alpha. 

segments. Also, if the display control 
voltages are changed sharply, in response 
to a proportional level of alpha activity, 
these segments will abruptly "shrink" as 
the threshold -points are shifted. 

The horizontal comparators IC5 
through IC8 are identical in function to 
the vertical comparators, and are con- 
trolled from the output of IC17 through 
IC14 and IC15. 

Having now established two pairs of 
controllable bars, overlying each other 

VERT. 
SYNC 
PULSE 

horizontally and vertically to form a 
crosshatch (rather like a tic- tac -toe pat- 
tern, we still have to eliminate those bar 
segments that lie outside the rectangle de- 
fined by the intersections of the vertical 
and horizontal bars. This is achieved by 
comparing the logic states of the horizon- 
tal and vertical comparators, and appro- 
priately gating video output. 

In order to gate the video beam on 
(that is, to write a white segment), the 

(continued on page 66) 
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Tests Hitachi D -3500 
LEN FELDMAN 

CONTRIBUTING HI -FI EDITOR 

YOU CAN COUNT THE NUMBER OF "THREE - 
headed" stereo cassette tape decks avail- 
able to consumers on the fingers of one 
hand, and most of them cost more than 
twice as much as this neat little deck from 
Hitachi. For those who aren't quite sure 
of the distinction between "two- headed" 
and "three- headed" decks, let me explain 
that by far the vast majority of cassette 
machines use a single record /playback 
head that performs both functions. The 
"second" head is usually the erase head 
that is mounted ahead of the record /play 
head relative to the direction of tape 
travel. It is well known that the ideal con- 
struction for a record head differs from 
the ideal required for optimum playback. 
Thus, all two- headed machines represent 
a compromise in head design. While it is 
relatively easy to use separate record and 
play heads in an open -reel tape deck (and 
most open -reel machines do use at least 
three heads) the configuration of the stan- 
dard cassette (that was never envisioned as 
a high- fidelity tape medium by its inven- 
tors originally) makes the problem difficult 
indeed. Hitachi has solved the problem by 
building two heads and gap arrangements 
into a single housing, so arranged that the 
tape passes the record gaps before passing 
the playback gaps. The three -head ar- 
rangement, besides offering the optimiza- 
tion possibility for each function, permits 
tape monitoring (the ability to listen to 
the recorded results a small fraction of a 
second after recording has taken place) 
via the usual tape- output and tape -input 
jacks commonly provided on hi -fi com- 
ponent amplifiers and receivers. 

A top view of the Hitachi D -3500 is 
shown in Fig. 1. The sloped section of the 
rear panel contains a pair of fast -acting 
VU meters at the left. A three -digit tape 
counter and lights that indicate recording 
or playback mode are located to the right 

of the meters. Below the meters, on the 
flat surface of the panel, are six identical 
pushbuttons and associated indicator 
lights to denote their use. The pushbuttons 
include a METER SELECT Switch, a MEM- 
ORY rewind switch (used in conjunction 
with the 3 -digit counter), a TAPE SELECT 

The front apron of the D -3500, shown 
in Fig. 2, has a recessed well that contains 
a pair of Dolby record -level calibration 
controls, a 400 -Hz test tone switch, a pair 
of microphone input jacks and a phone 
jack. Overseas manufacturers have a 
penchant for "initializing" circuits and 

U 

switch (with positions for chrome or reg- 
ular ferric oxide tape), a DoLBY NR on /off 
switch, an INPUT SELECT switch (that 
selects line inputs or line plus mic inputs 
that can be mixed) and a MONITOR SELECT 
switch (that determines which signals 
reach the output jacks of the unit). Six 
slide -controls below the pushbuttons ad- 
justs the level of the individual line input, 
mic input and mic output for each of the 
two stereo channels. Control keys below 
the cassette compartment area include 
STOP /EJECT, RECORD, PLAY, REWIND, FAST 
FORWARD and PAUSE. It is necessary to 
depress PLAY and RECORD simultaneously 
to activate the record function, but if the 
PAUSE key has been previously depressed, 
tape motion will not start until it is re- 
leased so that all record levels can be 
properly set up before the tape starts to 
move. 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Frequency Response: Chrome: 20 Hz to 20,000 Hz: Normal: 20 Hz to 15,000 Hz. 
Wow- and -Flutter: 0.05% WRMS. Signal -to -Noise Ratio: Dolby "off": 55 dB; Dolby 
"on ": 63 dB. Distortion: 2.0% (at 0 -dB, 1 kHz). Erase Ratio: 65 dB. Crosstalk: 60 dB. 
Input Sensitivity: Line: 35 mV; Mic: 0.18 mV. Output Level: more than 0.5 volts. Fast 
Rewind Time: 90 seconds (C60). Power Consumption: 20 watts. Dimensions: 
16- 15/16" wide X 5V2" high X 111/4" deep (43.0 X 14.0 X 28.3 cm). Weight: 15.4 
lbs. Suggested Retail Price: $420.00. 

functions and it took us a while to 
figure out that Hitachi's D.C.C.s. nomen- 
clature above the Dolby calibration con- 
trols and test tone switch must stand for 
Dolby Calibration Control System (Ev- 
eryone knows that, right ?). 

The rear -panel contains the usual line - 
input and line- output jacks plus a DIN 
record /play multiple -pin connector and 
an output on /off switch (which, if acci- 
dentally left in the off position, could 
lead to needless service calls). Since just 
about any amplifier that the deck might 
be used with has provisions for switching 
off the tape program sources (if head- 
phone listening directly from the deck is 
desired) we wonder why Hitachi elected 
to include this sort useless switch. 

Circuitry 
A block diagram of the D -3500 is 

shown in Fig. 3. Twenty five transistors, 
21 IC's, 26 diodes, a Zener diode and two 
thermistors comprise the active elements 
of the circuit and there are a total of five 
separate printed- circuit boards used. An 
excellent and complete service manual is 
available from the company that details 
both mechanical and electrical construc- 
tion of the unit and provides a complete 
guide to all adjustments that might ever 
be required. A 4 -pole synchronous motor 
coupled to a 4 -inch diameter flywheel is 
used in the drive system and the capstan 
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is said to have a roundness accuracy of 
0.1 micron. A fully mechanical system of 
end -of -tape automatic stop is incorporated 
in the machine that we found to be effec- 
tive if a bit slow in its response. A multi- 
plex filter switch is also included in the 
recess of the front apron, useful in elimi- 
nating high- frequency content from the 
stereo FM tuner outputs that might upset 
the action of the Dolby encoding circuits 
when recording such broadcasts. 

Laboratory measurements 
Our performance measurements on the 

D -3500 are listed in Table 1. While 
Hitachi fails to assign a "plus and minus" 
dB tolerance to their stated frequency 
response specification, they need not have 
been so cautious. It is extremely good, 
with response for low -noise ferric tape 
(we used Maxell UD in our tests) ranging 
from 22 Hz to 19,500 Hz ±3 dB, as con- 
firmed in the spectrum analyzer photo of 
Fig. 4 (lower trace taken at a record level 
of -20 dB) and from 20 Hz to 18,000 

Hz ±3 dB using chrome tape (lower 
curve of Fig. 5). 

When chrome tape is used, the deck has 
an automatic sensing system that flips the 
circuits over to correct bias and equaliza- 
tion for such tapes that have an extra 
notch on the cassette housing even if the 
user forgets to depress the tape selector 
button. The rather unusual response char- 
acteristic observed using chrome tape 
(gradual roll -off from one frequency ex- 
treme to the other) can only be accounted 
for by the record (and possibly the play) 
equalization curves built into this ma- 
chine, since the very same "tilt" was ob- 
served both at the high (0 dB) and low 
( -20 dB) level frequency- sweeps with 
which we tested this tape. 

On the basis of results obtained with 
this sample we would tend to use better 
grades of ferric tape with the D -3500 
rather than chrome despite the slight 
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TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Hitachi 

CASSETTE TAPE DECK MEASUREMENTS 

FREQUENCY RESPONSE MEASUREMENTS 

Frequency response, standard tape (Hz -kHz ± dB) 
Frequency response, CRO2 Tape (Hz -kHz) ± dB) 
Frequency response, other (see text) (Hz -kHz ± dB) 

DISTORTION MEASUREMENTS (RECORD /PLAY) 

Harmonic distortion @ -10 VU (1 kHz) ( %) 
Harmonic distortion @ - 3 VU (1 kHz) ( %) 
Harmonic distortion @ 0 VU (1 kHz) ( %) 
Harmonic distortion @ + 3 VU (1 kHz) ( %) 

SIGNAL -TO -NOISE RATIO MEASUREMENTS 
Standard tape. Dolby off (dB) 
Standard tape, Dolby on (dB) 
CRO2 tape, Dolby off (dB) 
CRO2 tape, Dolby on (dB) 

MECHANICAL PERFORMANCE MEASUREMENTS 
Wow and flutter ( %, WRMS) 
Fast wind and rewind time, C60 (seconds) 

COMPONENT MATCHING CHARACTERISTICS 
Microphone input sensitivity (mV) 
Line input sensitivity (mV) 
Line output level (mV) 
Phone output level (mV) 
Bias frequency (kHz) 

TRANSPORT MECHANISM EVALUATION 
Action of transport controls 
Absence of mechanical noise 
Tape head accessibility 
Construction and internal layout 
Evaluation of extra features, if any 

CONTROL EVALUATION 
Level indicator(s) 
Level control action 
Adequacy of controls 
Evaluation of extra controls 

OVERALL TAPE DECK PERFORMANCE RATING 

R -E 
Measurments 
22 -19, 5 ±3, 0 

20 -18, 0±3, 0 

Std. /Chrome 
3.0/ 
1.8/ 
1.8/2.0 
2.5/3.0 

50 
55 
53 
61 

0.06 
75 

0.2 
40 

840 
34 (8 ohms) 

105 

Model: D -3500 

R -E 
Evaluation 
Excellent 
Very good 

(Mostly noise) 
Fair 

Good /Good 
Very good /Good 

Very good 
Very good 
Excellent 
Excellent 

Excellent 
Good 

Very good 
Average 
Good 

Excellent 
Very good 

Very good 
Good 

Excellent 
Excellent 

Very good 



TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Hitachi 

OVERALL PRODUCT ANALYSIS 

Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$400.00 
Medium/ High 
Excellent 
Good 
Excellent 
Very Good 

Model: D -3500 

Comments: While we categorize the price of Hitachi's D -3500 as "medium /high," we 
must hasten to add that in terms of such three -headed cassette machines as 
are currently available it is almost "bargain priced." We were intrigued by 
Hitachi's solution to the problem of "crowding" separate record and play 
heads into the available space of the exposed openings of the cassette hous- 
ing and admire their solution to this problem (discussed in the main section 
of this test report). The slightly "sloped" record /play response of the machine 
when using Chrome tape is obviously a function of imprecise equalization 
(we cannot tell whether the error is in record or playback equalization), and 
that may be common only to the sample we tested. If it is present in all ma- 
chines bearing this model number, that's rather a pity since this is one of the 
few machines we have tested recently that actually delivers significantly better 
S/N ratios when using Chrome tape compared to the S/N achieved with low - 
noise ferric tape. Even if response using Chrome were "tilted" back to where 
it belongs, the S/N advantage would still be significant. 

In our sample, at least, low -noise ferric tape wins hands down as far as 
overall response and distortion are concerned and the 50 dB S/N ratio 
observed using such tape (without Dolby) renders this machine quit usable 
for serious music recording. 

reduction in signal -to -noise capability 
(which was excellent with either kind of 
tape but better when chrome tape was em- 
ployed). All S/N measurements were 
made with reference to the 3% total har- 
monic- distortion point for the particular 

tape used. That point occurred at +3 dB 
(1 kHz) for chrome tape and at +4.5 dB 
for the low -noise tape. 

Using the Hitachi D -3500 
This deck, while not the quietest run- 

ning machine we have checked, did pro- 
vide truly excellent wow- and -flutter num- 
bers. Action of the transport keys is a bit 
"clunky," especially when the automatic 
end -of -tape stop returns the depressed key 
to its off position. Level -meter action is 
good and can be classified as "peak read- 
ing," though meters are placed ahead of 
record equalization so that readings fall -off 
rapidly with high frequencies applied. We 
felt that the line -input sensitivity was actu- 
ally too high (that is, it takes very litle 
line -input signal to reach 0 dB record lev- 
els). Since the tape- output terminals of 
most receivers or amplifiers generally pro- 
vide 150 mV or even 200 mV of signal for 
normal inputs, this means that the user 
must work the record level controls at 
their bottom range during most recording 
work done from amplifier or receiver de- 
rived program sources. This reduces the 
usefulness of the long -range slide controls 
somewhat. If you care enough about this, 
an external resistive pad ahead of the line 
inputs could easily rectify this minor flaw. 

Because of the unique two-in- one -but- 
separate record /play head construction of 
the D -3500, there was no need for azimuth 
alignment between record and play heads 
(a feature considered a must on other 
three- headed machines) which simplifies 
operation considerably compared to those 
few more expensive three -headed cassette 
units. All in all, if you have been frus- 
trated by your inability to monitor re- 
corded results "as you go" and are not 
quite prepared to spend upwards of a 
thousand dollars for a machine having 
that capability, the Hitachi D -3500 offers 
a worthwhile alternative -and unusually 
good recording performance at its price 
level. R -E 

B &0 4000 FM Receiver 
CI I litwi ill l Illil Milli; 

IF YOU HAVE EVER VISITED THE NEW YORK 

Museum of Modern Art you may have 
noticed that there is displayed a high - 
fidelity turntable system designed and 
produced by Bang & Olufsen of Den- 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

TUNER SECTION: 
IHF Sensitivity: 2.0 /.V at 75 ohms (17.4 dBf). Signal -to -Noise Ratio (mono): Greater 
than 65 dB. Harmonic Distortion: (mono) 0.4 %. Frequency Response: 20Hz to 
15000Hz ±1.5 dB. Stereo Separation, (1 kHz): 35 dB. 19 kHz and 38 kHz Suppres- 
sion: 40 dB. 

AMPLIFIER SECTION: 
Power Output: 60 watts continuous into 4 ohm loads at any frequency from 40 
Hz to 20,000 Hz with no more than 0.4% total harmonic distortion. (No rating sup- 
plied for 8 -ohm operation.) IM Distortion: 0.3 %. Damping Factor: Greater than 
20. Input Sensitivity: (phono) 3 mV; (tape) 250 mV. Signal -to -Noise Ratios: (phono) 
62 dB; (tape) 75 dB. Tape Out Level: 170 mV. Bass Control Range: (at 40 Hz) ±17 
dB. Treble Control Range: (at 12.5 kHz) ± 14 dB. 

GENERAL SPECIFICATIONS: 
Power Requirements: 117 V, 60 Hz, 20 to 275 watts maximum. Dimensions: 22- 
13/16" W X 33/4" H X 105 /e" deep. (57.94 W X 9.53 H X 26.99 D cm.) Weight: 22 
lbs. (9.97 Kg.) Suggested Retail Price: $595.00. 

mark. That turntable system is as different 
in appearance and operation from most 
other turntable systems as the model 4000 
FM receiver is from any other receiver you 
may have seen in the past. Both the turn- 
table system and the 4000 (shown in Fig. 
1) are beautifully styled, with the emphasis 
on human engineering and aesthetics. Hav- 
ing visited B & O's facilities in Struher, 
Denmark last year, we can attest to the 
fact that other products made by this Scan- 
dinavian company are equally well styled 
and functional. (The company is a pro- 
ducer of mass -entertainment products 
such as TV sets that are sold only in Eu- 
rope and which bear the same distinctive 
Scandinavian industrial design approach.) 
While execution of the exterior of the 4000 
and its control arrangement is innovative 
and appealing, measured performance of 
this relatively expensive receiver is a bit 
disappointing, at least when compared 
with other receivers selling for approxi- 
mately the same price. 



56 

The all -black, slim and long front panel 
of the 4000 is divided vertically into two 
sections. The upper portion of the panel 
has what look like five "slide rule" indica- 
tors. Each transparent indicator slides hor- 
izontally, controlling such functions as 
VOLUME, BASS, TREBLE, BALANCE and TUN- 
ING. The tuning bar, or indicator, is addi- 
tionally equipped with two tiny thumb - 
wheels along its bottom to facilitate ver- 
nier action of the slider. 

The lower section of the front panel 
contains a HEADPHONE jack, STEREO and 
POWER -ON indicator lights, a signal 
strength meter, twin light indicators for 
center -of- channel tuning, six tiny thumb - 
wheel controls with which six pre -selected 
stations can be tuned and nineteen small 
downward depressable switches. The 
switches select loudness circuitry, either 
or both of two pairs of speakers, low and 
high cut filters, ambience connection of the 
second pair of speakers (for synthesized 
4- channel sound), MONO /STEREO, tape 
monitoring, power OFF (choosing any pro- 
gram source automatically turns power 
on), PHONO, TAPE 2 (a non -monitorable 
input) or FM, the six pre -tuned stations 
and AFC. A closeup view of the tuning 
slider and pre -tune controls is shown in 
Fig. 2. 

Access to the tape and phono inputs on 

the rear panel (See Fig. 3.) is either by 
means of DIN connectors or standard 
phono -tip jacks. A coaxial connector is 
provided for 75 -ohm transmission line 
from FM antennas, but if a 300 -ohm line 
is used it is necessary to connect wire 
ends to a separately provided plug that 
fits neatly into a mating socket on the rear 
panel. All speakers are connected by 
means of polarized plugs (supplied in an 
accessory bag) that require no soldering 
and have the advantage of maintaining 
correct speaker phasing if speakers are 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Bang & Olufsen 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY, NOISE AND R -E 
FREEDOM FROM INTERFERENCE Measurement 
IHF sensitivity, mono: (AV) (dBf) 3.5 (16.3) 
Sensitivity, stereo (AV) (dBf) 4.0 (17.4) 
50 -db quieting signal, mono (AV) (dBf) 7.0 (22.3) 
50 -db quieting signal, stereo (AV) (dBf) 38.0 (37.0) 
Maximum S/N ratio, mono (dB) 67 
Maximum S/N ratio, stereo (dB) 63 
Capture ratio (dB) 3.2 
AM suppression (dB) 55 
Image rejection (dB) N/A 
IF rejection (dB) N/A 
Spurious rejection (dB) 80 
Alternate channel selectivity (dB) 55 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (±dB) 0.5 
Harmonic distortion, 1 kHz, mono ( %) 0.45 
Harmonic distortion, 1 kHz, stereo ( %) 0.26 
Harmonic distortion, 100 Hz, mono ( %) 0.30 
Harmonic distortion, 100 Hz, stereo ( %) 0.65 
Harmonic distortion, 6 kHz, mono ( %) 1.20 
Harmonic distortion, 6 kHz, stereo ( %) 1.3 
Distortion at 50 dB quieting, mono ( %) 1.8 
Distortion at 50 dB quieting, stereo (%) 0.4 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (AV) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (AV) N/A 
Dial calibration accuracy (--t.-kHz @ MHz) -250 @ 108 

EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features, if any 

OVERALL FM PERFORMANCE RATING 

4.0 
35.0 
32.0 
20.0 

Model: 4000 

R -E 
Evaluation 

Fair 
Good 
Good 
Fair 

Good 
Very good 

Fair 
Good 

Not rated 
Not rated 

Good 
Fair 

Very good 
Fair 

Good 
Good 
Poor 
Fair 
Good 
Fair 

Very good 

Very good 
Good 
Good 
Fair 

No muting 
Poor 

Excellent 
Very good 

Poor 
Good 

Excellent 
Excellent 
Very good 

Fair 

tionally available "rabbit ears" antenna 
made by B & O. 

Figure 4 illustrates the type of com- 
ponent equipment that can be used with 
the 4000. The second pair of speakers may 
be used stereophonically in a remote loca- 
tion or to complete an "ambience" type 

ever unplugged for transporting, cleaning, 
etc. B & O's own speaker systems come 
equipped with suitable plugs and cables, 
so that the accessory plugs are only 
needed if you use other makes of speak- 
ers. A pair of convenience outlets are also 
provided on the rear panel along with a 
bracket which is intended to hold an op- 

4- channel arrangement in a single listen- 
ing room. B & O calls this arrangement 
"ambio system," but it is essentially no 
different from the out -of -phase or "left 
minus right" rear speaker arrangement 
first proposed by Dynaco in this country 
several years ago and requires no addi- 
tional channels of audio amplification. 

Construction and Circuitry 
The 4000 is easily disassembled for ser- 

vicing and /or alignment, and a top view 
of the chassis with wood cover removed 
is shown in Fig. 5. Visible at the upper 
left is a tuning wheel that rotates a pre- 
cision potentiometer, since the front end 
of the 4000 is varactor -diode tuned and 
varying the voltage applied to four tuned 
circuits of the front end alters the fre- 
quency to which the tuner is tuned. It is 
this arrangement that makes possible the 
six pre -set station capability, since the con- 
trols used to set up favorite stations are 
nothing more than six tiny potentiometers. 
The RF amplifier uses a pair of FET's in 
a cascode arrangement and an FET is 
used for the mixer stage as well. Fixed 
solid -state 10.7 MHz filters are used in 
the FM W circuitry that is contained on 
a single board along with a fairly conven- 
tional stereo multiplex decoder circuit that 
uses six adjustable coils and transformers 
as opposed to more modern phase- locked- 
loop circuitry. 

Preamp input stages are contained on 
a separate PC board and discrete transis- 

(continued on page 88) 



Build This 
Great TV 
Game 
Part Ill. With on- screen digital scoring 
and a unique alternate "bumper" game, 
this ping -pong game can be played by 
two or four people or it can be set to 
play a perfect game against you or itself 

IN THIS FINAL SECTION WE'LL TAKE A LOOK 
at the circuitry for Bumper and examine 
the methods for connecting the game to a 
TV set. In addition, we will describe a 
trouble- shooting system to use if you can't 
get your game to work. 

Bumper is generated by four one -shots. 
Two of them determine the bumper's posi- 
tion. The other two determine its dimen- 
sions. The vertical position is set by the 
signal from pin 12 of IC24 and pin 8 of 
IC23. The vertical dimension is set by the 
signals from pins 8 and 12 of IC23. The 
horizontal position is determined by the 
signals from pins 8 and 10 of IC24. The 
horizontal dimension is determined by the 
signals from pins 2 and 6 of IC24. These 
one -shots work similarly to the one -shots 
used to generate the center line and top 
boundaries (see Radio -Electronics, July 
1976). The output of the bumper comes 
from pin 12 of IC25 and it AND's the ver- 
tical and horizontal dimensions to produce 
the rectangle. 

A third input is used to enable or dis- 
able this game with the GAME SELECT 
switch. The output is inverted and dis- 
played on the screen. And also AND'ed 
with the ball signal from pin 13 of IC5. 
This output is used to clock IC 10, the hori- 
zontal position flip flop. When the ball en- 
ters the bumper, IC10 is clocked. This 
causes the ball to reverse horizontal direc- 
tion. However, because of the size and 
shape of the bumper, and the various entry 
angles, the ball will not always immediate- 
ly leave the bumper. Thus, on successive 
lines, the ball may still be in the bumper. 
When this happens IC10 will continue to 
be clocked and the ball will continually re- 
verse direction until it is finally clear of the 
bumper. Since the length of time the ball 
remains in the bumper is random, the di- 
rection of the emerging ball is unpredict- 
able. The signal from pin 8 of IC 25 is used 
as an OR gate to combine the hit signals 
with the signal from the reserve timer. 

Audio for both games is generated by 
IC18, IC19 and IC6. When a ball is hit 
with a paddle, or when a ball strikes a 
boundary, a one -shot made of two sec- 
tions of IC18 is triggered. The diodes D19, 
D20 and D21 are an OR gate. And the sig- 
nals from pins 3 and 6 of IC19 comprise 
a free -running oscillator operating at 
about 1kHz. Thus, a series of pulses are 
generated at pin 6 of IC19 for the period 
of the one -shot. This pulse string is ampli- 
fied by Q6 and is the "bink" heard on a 
hit or rebound. 

The "brapp" missound is generated by 
ANDing the vertical sync pulses with a 
longer pulse generated by the flip flop, 
pin 6 of IC17. Capacitor C45 determines 
the length of the " brapp." When IC17 
sets, the Q output is inverted via IC23 and 
differentiated by capacitor C45 and re- 
sister R74. On a re -serve, the ball crosses 
through the top boundary and could cause 
a false "brapp" signal. This is prevented 
by pin 8 of IC17 which is set on a re -serve 
and cleared the first time the ball crosses 
the center line. With pin 8 of IC17 set, pin 
3 of IC19 is disabled. 

IC13 is used to combine all of the video 
outputs from the boundaries -paddles, 
ball, center line, and bumper -into one 
video signal to be displayed on the TV 
screen. The scoring video output is OR'ed 
for the top boundary video through diode 
D2 to produce black numerals on the white 
top boundary field. The output goes 
through a voltage divider R37 -R38 which 
is used to adjust for the correct video level. 
The resulting video signal is then OR'ed 
with the combined vertical and horizontal 
sync from pin 3 of IC8. in IC5. The re- 
sulting video signal is buffered by an 
emitter -follower circuit, transistor Q5, and 
is available for direct connection to a 
video display unit via the video detector. 

Connecting to the TV set 
Connecting external devices delivering 

an RF signal to the antenna terminals of 
a television set is prohibited by FCC rules. 
Therefore, the only acceptable method is 
to feed the signal from our TV game di- 
rectly into the set's video detector /ampli- 
fier. To do this, there are two preliminary 
steps that must be taken. First, you must 
be sure that the TV set you intend to use 
has a power transformer and is not an 
AC /DC set that has one side of the power 
line connected to the chassis. Sets such as 
these offer a potentially dangerous shock 
hazard. and must not be used with die cir- 
cuits recommended here. Before proceed- 
ing further, be sure that the set you plan 
to modify is safe to use for the game and 
that the chassis is isolated from the power 
supply. Next, you must secure a complete 
set of schematics of the set, either directly 
from the manufacturer or from a Howard 
Sams' Photofact. This schematic is a nec- 
essary part of hooking up our game to 
your TV. 

The point for direct connection is 
shown in Fig. 1. Locate this point in the 
schematic for your TV set and then find 
that point physically in the TV set where 
the input signal first enters the first video 
amplifier. 

If your set is a vacuum tube type, look 
at Fig. 2. The modification here consists 
of three simple sections -a self -biasing 
cathode circuit, an input jack with bypass 
resister, and a game /video selector switch. 
The cathode bias circuit provides about 2 
volts (positive) on the cathode for game 
playing. (And the switch re- establishes the 
typical 0 cathode voltage for TV watch- 
ing). For both tube and transistor type 
sets, the sync level runs about 2 volts be- 
low the white level. Any existing bias net- 
work on the cathode must be increased to 
bias the black level (vs. white) for game 
playing. 

If the TV set is a transistor type, use 
any of the circuits shown in Fig. 3. These 
will provide the necessary white level/ 
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black level biasing through which the diode 
drops within the transistors (and in a sep- 
arate diode for case 3). When no video 
signal appears, the video driver is driven 
below the black level to about 1.2 volts. 
When a white signal of 2 volts appears, 
the video driver is biased to its usual 3+ 
volts. The ideal direct video connection 
circuit will provide the same level of white 
level bias and black level bias for game 
playing as for TV watching. 

ANTENNA SIGNAL 

TUNER STAGE 

IF AMPLICATION 

VIDEO DETECTION 

TV GAME 
VIDEOINPUT 

VIDEO AMPLIFICATION 

PICTURE DISPLAY 

FIG. 1 -TV GAME is connected directly to 
input of video amplifier stage. 

VIDEO 
AMPLIFIER 

5010022 

FIG. 2- TUBE -TYPE TV requires minor modi- 
fication to connect TV Game. 

+12 
52K 

MPS A65 

VIDEO DRIVER 

FROM VIDEO 
DETECTOR 

r12 

FIG. 3- TYPICAL CONNECTIONS to a tran- 
sistor -type TV receiver. 

The single -pole double -throw switch is 
designed to isolate the detector and nor- 
mal bias network when the video input 
jack is used. Use leads as short as possible 
and make sure that if any lead run is 
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DIGITAL SCORING BOARD, component 
placement diagram (left, top). Foil pattern 
(left, middle) of component -side of double 
sided board. Foil pattern (left, bottom) of 
bottom -side of double sided board. Board 
measures 5 X 31/2 inches. 

PARTS LIST SCORING BOARD 
All resistors 1/4-watt 5% unless noted 
R1, R2- 50,000 ohms, trimpot 
R3, R4, R5, R6, R7, R8, R9, R13, R14, R16 

-5100 ohms 
R10 -15 ohms 
R11 -510 ohms 
R12 -2000 ohms 
R15- 47,000 ohms 
All capacitors 25 volts or more 
C1 -50 µF, 25 volts 
C2 -1000 AF 
C3 -1000 pF 
C4, C6, C7, C8, C9, C10 -.05 µF 
C5 -270 pF 
Diodes 
D1 to D6- 1N4148 or equal 
Integrated Circuits 
IC1, IC11 -7400 
IC2 -74C00 
IC3 -5841 display IC provided with cir- 

cuit board. 
I C4 -7406 
105-75C04 
IC6, IC7-74C90 
I C8 -7474 
IC9, IC10 -74153 
Connectors 
1 Ten -circuit male (Molex 09 -64 -1103 or 

04) 
1 Ten -circuit female (Molex 09 -52 -3102) 

longer than 3 inches, that you use shielded 
cable for these connections. (For addi- 
tional information on direct TV connec- 
tions, we recommend you refer to Don 
Lancaster's comprehensive article in the 
October 1975 issue of Byte magazine.) 

After you have completed the modifica- 
tion to the set, connect the game output, 
interconnect pads 4 and 4a to the video 
input jack with 2 -wire 24 -gauge lamp cord 
(Since the signal power is relatively low, 
unshielded wire will usually work. How- 
ever, where even this potential interfer- 
ence is undesirable, use shielded wire). 
The lead on pad 4a should connect to the 
video jack ground terminal. Limit wire 
length to 15 feet. 

When using this direct video connec- 
tion, replace resistor R55 with a 10 -µF 
capacitor (positive side goes to the emitter 
of Q6). 

Operating instructions 
Attach the unit's video output to the 

video input jack as just described in the 
previous section. Connect the power sup- 
ply to 117 volts AC. Adjust the TV set's 
contrast control to maximum for deepest 
black. And lower the brightness control 
until the screen's raster is black. Only the 
paddles, ball, center line, and boundary 
should appear white. 

Use the RESET button to put the game in 
the starting position with the score 0 -0. 
If the game is shut down at a score of 18 
and no ball can be seen, push the RESET 
button and release. The ball should re- 
serve in about 2 seconds. If the ball is in 
motion, it will be necessary to allow the 
ball to go off -screen to either the right or 
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COMPONENT PLACEMENT DIAGRAM of main circuit board. 

left and then to push and release the but- 
ton before the ball re- serves. 

When you want to play "BUMPER ", use 
the GAME SELECT switch to select that 
game. 

When automatic play is desired, flip 
one of the COMPUTER CONTROL switches 
to "ox." In this mode, one person can play 
against the machine. When both switches 
are on, the machine will play against it- 
self. 

In the manual mode, (COMPUTER CON- 

47 

NJ 

TROL switches off) use the player control- 
ler to control the horizontal and vertical 
position of the paddles. The game ends 
when the one player scores 18 points. 

Trouble shooting 
Most first -time or one -of -a -time projects 

of this size require some trouble shooting 
and debugging. The best tools are a scope, 
comprehensive circuit description, sche- 
matic diagram, and a set of scope traces. 

continued on page 86 
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Step -by -step 
TV Troubleshooters Guide 

AS CHANGES COME FAST AND FURIOUSLY 
to TV manufacturing around the coun- 
try, servicing routines appear to be 
shifting somewhat, too, as more private - 
label receivers keep popping up at rural 
and suburban shops. True, wholesale 
parts prices aren't the rule when deal- 
ing with a retailer, but you can still lend 
a helping hand wherever you can even 
though service information may present 
an additional challenge. It's possible 
this could be remedied shortly and, in 
the meantime, hang loose and see if a 
tube, transistor, capacitor, or resistor 
won't put a few sets back in working 
order. 

Sears chassis 
The chassis is a Sears 564.80020. 

The first three numbers represent the 
source and the remaining five identify 
the model and its various changes. A 
quick check shows this color set has 20 
tubes, 14 diodes, and no transistors. 
Heaters are strictly series -string with a 
filament transformer for picture tube 
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Servicing private -label receivers 
can be a real challenge 

STAN PRENTISS 

and shunt regulator, but only a hot 
chassis for the 280 -380 -volt power 
supplies. Source here, I'm told, is 564 
for Sanyo, 562 for Toshiba, and 528 for 
domestic Warwick. 

When this one arrived in the shop, 
these were multiple problems because 
its owner had allowed it to run down 
to the point of desperation. There was 
no picture, peculiar AGC, complaints 
of poor sync, weak color, indistinct pic- 
tures, etc. Of course considerable time 
was requested for repairs, and parts 
could be received by mail as needed. 
So the task was begun, mostly between 
jobs when rush work was slack and suf- 
ficient time became available for care- 
ful examination and analysis. Replacing 
the 1st video amplifier aided our AGC 
problem somewhat and a 10JY8 in the 
keyed AGC and 2nd video amplifier 
cured both AGC and what appeared to 
be a pressing high -voltage problem, but 
was nothing more than an erratic out- 
put luminance amplifier.-However there 
still remained poor horizontal and verti- 
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FIG. 1 -AGC, SYNC SEPARATOR and 15L video amplifier stages of a Sears 564.80020 chassis. 

cal sync, so this needed clearing up be- 
fore continuing. 

Tracing inadequate sync 
Whenever there is a sync problem, 

always start with the 1st video amplifier 
and work through the sync separator 
and amplifier inmmediately. Then, 
you'll not confuse AGC signal com- 
pression with poor sync separation and 
can quickly locate the particular circuit 
that's at fault. As stated repeatedly be- 
fore, the overall composite video wave- 
form consists of 25% sync tips and 
75% video information at 100% mod- 
ulation. This ratio is, for all of us, in- 
violate! 

What turned up in this set was the 
usual class -C problem of a typical tube 
sync separator. The schematic diagram 
is shown in Fig 1. Here, signal drive 
comes from the L118 series plate peak- 
ing coil of the 1st video amplifier 
through dropping resistor R143, cou- 
pling capacitor C118, grid leak bias 
C119 -R145 and 2.2- megohm grid 
resistor R146. As you see from the 
schematic diagram, conduction of 
V106 -a draws grid current, C119 
charges negatively and a voltmeter on 
the grid reads -2.3 volts or more de- 
pending on the sync tip amplitude of 
the incoming signal. So since this tube 
conducts some 1.4 ms during each 
16.664 -ms field, and about 10 µs for 
every 63.5 -0 line, it can be called a 
class -C amplifier because it conducts 
less than 50% of the overall waveform 
time. Capacitor C119 discharges main- 
ly through R146, consequently the 
negative bias is dissipated when the 
next positive sync pulse comes along to 
trigger the tube into conduction. Ca- 
pacitor C119 is then charged positively 
on the C118 side, and its time constant 
with R145 passes well- shaped vertical 
and horizontal pulses. Sync separator 
V106 -a inverts these pulses for stable 
operation of the vertical and horizontal 
sweep oscillators. 

As you might imagine, capacitor 
C118 was leaky and letting some video 
into the sync signal making it unstable. 
This affected both the vertical and 
horizontal oscillators. Capacitor C119 



was also replaced for good measure, but 
both R145 and R146 checked good. 
The vertical oscillator now seemed to 
free -run nicely at 59.94 Hz, but hori- 
zontal sync was not that fortunate -it 
still had significant problems. 

The horizontal oscillator 
This circuit (see Fig. 2) is similar to 

RCA's original Synchro -Guide twin - 
triode oscillator, less perhaps a little 
feedback but with additional compo- 
nents added for extra stability. The cir- 
cuit, purely and simply, is a blocking 
oscillator with feedback from plate to 
grid through coil terminal 1 and timing 
capacitor C307, although another 
winding between terminals 2 and 3 

helps produce a sinewave. This sine - 
wave is used to increase the slope of the 
grid waveform as it recovers from cut- 
off and to prevent line voltage changes 
or critical circuit parameters from 
falsely triggering the oscillator, thus 
causing loss of horizontal sync. That's 
why this section of L301 is called a 
stabilizer coil. 

Plate voltage from the 380 -volt sup- 
ply is routed across R310, thermistor 
TH1 (shunting R365), and on through 
the stabilizer and main coil of the block- 
ing oscillator to V112-b, pin 6. Initial 
grid bias through R308 forces tube 
V 112 -b into conduction and conduc- 
tion continues depending to a large ex- 
tent on the L301 -C308 tank circuit. To 
keep grid -plate voltage transients out 
of the power supply, VDR1 has been 
added between dividers R307 -R308, 
and R312. Although the cathode of 
V112 -b is at ground, additional posi- 
tive bias has been added to the cathode 
of V 112 -a oscillator control tube. How- 
ever, instead of the conventional Syn- 
chro -Guide capacitor being connected 
to this cathode, a pair of diodes have 
been inserted in the grid circuit to 
compare -feedback from the stabilizer 
coil through R309 -C304 and incoming 
sync via C301. 
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This type of circuit is called an auto- 
matic frequency control circiut. The 
AFC diodes D3 -a and D3 -b and related 
circuitry provide zero voltage to the 
grid of V 112 -a if there is no phase dif- 
ference, and more positive or negative 
voltages if there is. The plate current 
through V 112 -a then develops lesser or 
greater voltages across R307 -R308 to 
control the grid of the V112-b oscil- 
lator, slowing or increasing the repeti- 
tion rate. A manual bias for this same 
purposes is furnished by external hori- 
zontal hold control between the 380 - 
volt supply and ground. Other circuit 
components such as R304 -C303 form 
an anti -hunt network to prevent oscilla- 
tor overcorrections from transient 
changes, while C306 is a smooth filter. 

When V112-b is cut off during line 
trace, C309 charges toward B+ 
through R365 and R310 to form the 
grid drive sawtooth for the horizontal 
output tube V113. C311 and R313 
couple to a resistive amplitude output 
drive control on the rear control board. 
C310 then becomes both a V113 out- 
put- coupling and grid -leak capacitor, 
which discharges through R314 since 
V113 draws grid current when conduct- 
ing and charges C310 negatively. This 
charge leaks off through R314 so that 
the exponential waveform generated 
by C309 will force the tube to conduct 
for half of its 52.4 -µs rising -curve fol- 
lowing cutoff. The other half of the 
curve, of course, occurs during conduc- 
tion of the high -voltage damper (not 
shown). R910 helps prevent grid oscil- 
lations. 

The ultimate problem 
The circuit problem rested entirely in 

this blocking oscillator. Sears instruc- 
tions say "short the stabilizer coil" 
across C308 and adjust the lower core 
of the transformer for stable picture 
with the receiver tuned to an active 
channel. Unfortunately, each time this 
step was attempted, we picked up a 
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condition that seemed to be a combina- 
tion of AFC malfunctions, pie crust, 
squegging and Christmas tree symp- 
toms all rolled into one, even though 
the horizontal hold was mechanically 
centered and several 8FQ7 oscillator 
tubes were replaced in the circuit. Now, 
as everyone in our business knows (or 
should), the horizontal oscillator will 
usually operate independently of AFC 
diodes and incoming sync, especially 
with no incoming signal. In other 
words, the oscillator should be able to 
work on its own without "help" from 
the AFC. As a check, simply remove 
the short from terminals 2 and 3 of 
L301 and connect your jumper wire be- 
tween R301 -R202 and ground, cancel- 
ling the effects of the AFC diodes and 
feedback from the stabilizer coil. Most 
oscillators under these circumstances 
will barely hold sync, or slowly sweep 
through the sync point -a condition 
that's perfectly. normal. 

For voltage measurements, B + was 
closer to 400 volts than 380 volts -and 
that's all to the good -and tube mea- 
surements were: pin 1, 24 volts; pin 2, 
0 volts; pin 3, 1.7 volts; pin 6, 265 volts; 
pin 7, -86 volts; and pin 8, 0 (ground). 
Now you may think three of these 
variations are significant, but pins 1 and 
3 depend on the setting of the horizon- 
tal hold control, and the voltage at pin 
6 is largely determined by the charac- 
teristics of warm -up thermistor TH1 
(and R310), a special part that isn't 
usually available except from the man- 
ufacturer. With V112 out of socket, 
and B + disconnected at point DD, a 
quick check of other resistive compo- 
nents showed insufficient reason for any 
changes. Anti -hunt capacitor C303, 
timing and coupling capacitors C307, 
C308 and C310 however, were replaced 
on the basis of age and for good mea- 
sure since they could all affect final 
stability of the circuit. 

Regardless of these precision 
changes, a short across the stabilizer 
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still wouldn't permit anything like a 
locked picture by twiddling the oscil- 
lator's lower ferrite core. Removing 
the short, we decided to look at the 
oscillator plate and grid waveforms 
with our trusty oscilloscope. The sig- 
nal at pin 7 (Fig. 3, lower trace.) wasn't 

FIG. 3- HORIZONTAL OSCILLATOR grid 
waveform (lower trace) is good, but plate 
waveform (upper trace) shows excessive 
ringing. 

bad, and VDRI cut the transients, but 
considerable oscillations did show at 
pin 6 (Fig. 3, upper trace.) between 
conduction and cutoff. So we decided 
that L301 had to be the problem, and 
tried a new one. Unfortunately, same 
difficulty, same results. We couldn't 
short the stabilizer coil and tune the 
oscillator. 

Final recourse 
At this point, you really have only 

one basic step left. Try a different brand 
8FQ7 oscillator tube. There is such a 

TROUBLESHOOTING CHART -Sync Problems 

thing as interelectrode capacitance, and 
something else might just match the cir- 
cuit. Fortunately an RCA 8FQ7 did the 
trick and the oscillator tuned just fine. 
There is also an upper core for L301, 
remember, and this must be tuned so 
that the second waveform peak is about 
half that of the first (taller) peak. If you 
have a good scope this can fool you. In 
Fig. 4, the upper trace is displayed at 
5V /div., whereas the lower trace is dis- 
played at 10V /div., with the time base 

FIG. 4- STABILIZER COIL is adjusted by set- 
ting the ratio of the waveform peaks. Be 
careful, however, as oscilloscope setting can 
affect the ratio. Upper trace is displayed at 
5 V /div and lower trace is displayed at 10 
V /div. 

set at 50µs. Obviously, the peak ampli- 
tudes differ from waveform to wave- 
form. So, adjust the lower peak for a 
null with the top core of L301, and this 
will give you maximum dip between 
peaks and the proper ratio setting. 
Sears now says turn the horizontal hold 
control fully clockwise and readjust the 
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bottom core of L301 for 10 to 20 bars 
sloping to the left, then set the hold 
control for pull in. This is your option, 
and you can check it out with receiver 
operation. But if your receiver locks 
in reasonably well on warm -up and 
regular reception, leave it alone. 

FIG. 5 -GOOD WAVEFORMS of transformer 
pin 2 (upper trace) and the grid of the hori- 
zontal output tube (lower trace). 

Final waveforms at transformer pin 
2, and the grid of horizontal output 
tube V113 are shown in Fig. 5 upper 
and lower traces, respectively. The 
564.80020 also stood in need of an IF 
sweep alignment touchup -which is 
possible on this and most vacuum tube 
receivers -with just a little negative bias 
to the Z terminal on the video and 
sound board and -10 volts to the AGC 
terminal of the VHF tuner. Connect 
sweep generator to the mixer test point 
and twiddle with care. Response can 
be slightly double humped with chroma 
at 50% and video at 40% ± 5% . R -E 
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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. This coupon 
must accompany all questions. No 
reproductions or facsimile will be ac- 
cepted. Don't forget to enclose a 
stamped, self -addressed envelope. If 
return postage is not included, we can- 
not process your question. Write: Ser- 
vice Editor, Radio -Electronics, 200 
Park Ave. South, N.Y. 10003. 

R -E's Service Clinic 

DO YOU GET TIRED OF REPLACING THE 

output transistors in small and medium - 
powered amplifiers over and over 
again? Especially when they blow in 
less than two weeks and you're stuck 
with a warranty replacement? This can 
be distressing to say the least, especially 
if you like to make a profit. There are 
ways of getting around this pitfall. 

Most of these amplifiers are import 
types with the output transistors shock- 
ingly underrated and the power output 
overrated. They're being driven to al- 
most their peak voltage or current with 
the inevitable result. The "repeater" 
problem is more apt to come up if you 
use exact -duplicate replacement tran- 
sistors. Some of these carry very well - 
known brand names, too. 

FROM 1ST 
PREAMP 

2SB186 

DRIVER 

voltage transformer and slowly increase 
the AC line voltage while monitoring 
the collector current. Now check for 
excess resting current (no- signal condi- 
tion.) If this is too high, your full -load 
current will be completely out of the 
ball park. 

For the typical small amplifier shown 
in Fig. 1, note that the resting current 
is 36 mA and the maximum current 
500 mA. This is a stereo amplifier, so 
the 500 -mA current is for both chan- 
nels, 250 mA each channel. This kind 
of reaction is typical of the Output 
TransformerLess (OTL) class -B cir- 
cuits almost universally used. 

If the resting current is too high, 
check the bias on the output transistors. 
If this is way off, turn the amplifier off 

4512 COLD 2SB405 
(36 mA, RESTING 
500 mA FULL LOAD) 

There are two ways of avoiding this 
problem. One is to select a replacement 
transistor with a much higher voltage 
and current rating. You'll find full spec- 
ifications on these in the listings in the 
replacement guides. I like to derate very 
heavily (spelled safety factor). Read 
the maximum DC voltage from the 
power supply and then double it. If you 
see 35 volts DC, use a replacement with 
at least a 70 -volt collector break -down 
rating, or more. You can get an idea 
of the maximum current from the 
values given in the Sams- schematics. 
More on this in a minute. Be sure that 
your replacement can handle at least 
twice the value shown. 

The safest way to check one of these 
is by using a variable -voltage trans- 
former. After installing the replace- 
ment, open the collector supply lead 
and hook in a DC milliammeter. Now 
plug the amplifier into the variable- 

SPKR 

FIG.1 

and make a careful check for such 
things as open or shorted bias diodes, 
burnt bias resistors, and so on. In many 
of these you'll find thermistors in the 
base circuits that are usually shunted 
by resistors. You can check these with 
an ohmmeter. Not too long ago, we 
had an epidemic of bad solder joints in 
this circuit! In this one (and in the ones 
I had so much trouble with), note that 
the thermistor reads 45 ohms cold, 
shunted by a 47 -ohm resistor. The com- 
bination reads about 22 ohms. If you 
get 45 ohms, either the resistor or the 
thermistor is open! Bias diodes can also 
be checked with the ohmmeter. Oddly 
enough, in one amplifier, the only thing 
I could find besides the blown output 
transistors was an open bias diode. Evi- 
dently this was the cause, for it worked 
after I replaced the transistors and the 
diode. I haven't figured this out yet but 
I saw it. turn page 
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After checking the bias circuitry, 
bring the line voltage up to normal and 
recheck the resting current. If this is in 
the ball -park, fine. Now feed in a low - 
level audio test signal and slowly in- 
crease the volume while keeping an eye 
on the collector current. CAUTION: 
Do NOT -repeat NOT -feed in a high - 
frequency sinewave audio signal at a 
high level. You can pop a pair of per- 
fectly good transistors by doing this. 
It keeps the transistors turned on too 
long and they dissipate too much 
power! Use a music signal from a test 
record or tape, etc. Check the peak cur- 
rent at full volume. If this goes above 
the maximum rating shown on the sche- 
matic, back off quick! In some circuits 
you'll see peak swings of a far greater 
current than the maximum rating. I've 
seen swings of 600 -700 mA in circuits 
that were supposed to draw 500 mA! 

If the unit has a history of blowing 
output transistors or if you're locked 
into using exact duplicates ( unit still in 
warranty, etc. ) , there is a way of get- 
ting around this. It's a bit of a Q &D 
(Quick and Dirty) way, but it does 
work. Open the collector supply circuit 
to the output stages only, and insert a 
small current -limiting resistor. The 
value of this isn't too critical; some- 
where around 220 -230 ohms 1 -watt. 
Now go back and recheck at full vol- 

urne and you'll be surprised to see how 
this holds those high peaks down. Also, 
this seems to have very little effect on 
the maximum loudness. I first used this 
on a set that was working on its fourth 
set of output transistors in less than two 
months. It hasn't been back since. I 
have used the same trick on several 
others with good results. I have also 
heard from readers saying that they 
had used it. 

Heat -sinking is very important. Be 
sure to put the replacement transistors 
back snugly into the heat -sinks. A lot 
of these use the TO -1 transistors such 
as 2SD405. They use an "ox -bow" 
shaped heat -sink tightly clamped to the 
chassis. I made some deliberate "test 
to destruction" checks with one of 
these. The originals would last only for 
a minute or two at full volume when 
they weren't clamped to the heat sinks. 
A pair of slightly higher -rated transis- 
tors lasted a little longer, but still burned 
up. Using these higher -rated types in 
the heat sinks, they held up nicely. 
Watch out for replacement transistors 
in this case with the collector electri- 
cally tied to the case! If you have these, 
you'll have to insulate the heat -sinks 
with thin sheets of mica, liberally 
daubed with silicon grease. 

If the original heat -sinking doesn't 
look too good, you can add more. 
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Clamping to the metal chassis is the 
best. If the transistors aren't getting too 
hot, you can use the push -on heat -sinks; 
RCA, G -E, Motorola and many others 
have quite a few different types, look 
in the back pages of the replacement 
guides. If necessary, you can mount the 
new transistors on the metal chassis 
and run some longer leads to them. 

Be sure to check everything in the 
output circuit. Many of these amplifiers 
do not use the emitter resistors found 
in the better designs, for over -current 
protection (as in Fig. 1.) Check all 
resistors that could have been damaged 
when the output transistors blew. Even 
though they are not discolored, lift one 
end and read the resistance on an ac- 
curate ohmmeter. R -E 

reader 
questions 

INTERMITTENT WEAKNESS 
This Rambler 5BA auto radio almost 

drove me nuts. It had intermittent low 
sensitivity. Hammer on it or touch the 
PC board on the foil side and it came 
back! I checked a whole lot of things. 
Finally found that I could touch the 
board near C18, the emitter bypass on 
the RF stage. Taking this out, it 

checked perfectly on a bridge and with 
no leakage. Apparently, the thing had 
an intermittent high- impedance condi- 
tion for RF only! 

One more; if you take the PC board 
out for servicing, as you must, look out 
for an open ground where it circles 
around the bottom side. This is com- 
pleted by the metal frame when it's 
in place. To make it work, you must 
complete this ground circuit with a 
jumper, and another from here to the 
frame! 

(Thanks to Richard Niessen of East 
Dubuque, IL for this tale!) 

FIX FOR SYNC PROBLEMS 
Thanks for the helpful letters on my 

problems with a CTC -10 RCA that I ant 
reworking. A friend told me about a 
fix he remembered for the sync prob- 
lems. There's a 2.0 µF electrolytic ca- 
pacitor on the screen grid of the 6ÁW8 
video -output amplifier. This was open. 
Replacing it brought back the sync, 
steady as a rock. Don't know why but 
it works, and thanks!- R.W.., Bachmann, 
Andover, MA. 

Yes. Now I remember that one! 
(Now you remember it!) Used to be 
fairly common. Evidently, the open 
bypass on the screen causes a feedback 
that cancels out the sync. Glad you got 
it going! 

totHER4ts, 

0/70 -4ì* 
MUSIC SYNTHESIZER KIT 

When you combine all of the modules that are part 
of this package and then throw in keyboard, 12 
event sequencer and a four input stereo mixer, its 
almost like having two synthesizers in a single 
package. Wrap them all in sturdy road cases and 
you have an instrument that goes anywhere and 
does any job. Module complement includes: Road 
keyboard with Glide, Two Road module cases, two 
Balanced Modulator /VCA's, Stereo Mixer, 
Reverb, three 4720 VCO's, 4730 VCF, two 
Envelope Generators, three Watt Blocks, Control 
Oscillator /Noise Source and 12 -Event Sequencer. 
No. 4700/S Synthesizer Kit $499.00 *40 lbs. 

FREE CATALOG 

BM ELECTRONICS 
DEPT. 8-R 

1020 WEST WILSHIRE BLVD 
OKLAHOMA CITY, OK 73116 

Circle 18 on reader service card 

Just Tear and Get your Share. 
RCA's Super Prize Program is Back by 
Popular Demand! As before, just save your 
RCA entertainment receiving tube carton 
ends and color picture tube warranty 
serial number stickers* - to earn 
valuable awards: 

Lots of great merchandise premiums. Choose 
from a wide selection for yourself, your 
family, or your home. 

Money- saving 
discount certifi- 
cates, good to- 
ward purchases 
of more RCA re- 
ceiving and color 
picture tubes. 

Pick up your copy of the RCA "Tear and Share 
'76" Prize Book, saver envelope and gift order 
form at your participating RCA distributor. 
You have until November 30, 1976 to tear 'n 
share in RCA's bonanza of great gifts. RCA 
Distributor and Special Products Division, 
Cherry Hill, N.J. 08101. 

`Save the receiving tube carton end that is not 
marked with the tube type number, and the warranty 
serial number sticker that appears above the 
warranty envelope on the upper right hand corner 
of the color picture tube carton. One warranty 
serial number sticker is equal in value to 
20 receiving tube carton ends. 

RC,' 
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358 Ways 

To Save On 
Instruments, 

Citizens Band, 

BurglarAlarms, 
Automotive & 

Hobby 

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

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

For latest EICO Catalog and name 
of nearest EICO Distributor, check reader 
service card or send 50¢ for fast first 
class mail service. 

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

Leadership in creative electronics 
since 1945. 

LIE/CO° 
Circle 38 on reader service card 

FRONT PANEL of the assembled Mindpower: 
Alpha unit. 

output of NAND gate IC4 -d must be at 
logic O. Beam off (black) is obtained with 
a logic 1. Looking backwards to the verti- 
cal comparators, NOR gate IC2 -c, and 
NOR gate IC2 -d respectively gate the out- 
puts of the two comparators that define 
the beginning and end of a bar segment. 
Thus, if either comparator output is at 
logic 1, the NOR gates will be at logic O. 

If both comparators are at logic 0, the 
output of the NOR gates will be logic 1. 
In the horizontal section, NOR gates 
IC2 -a and IC2 -b perform the same func- 
tion. 

The output of NOR gate IC2 -a is in- 
verted by IC3 -b and applied to NOR gate 
IC3 -a. Meanwhile, the output of NOR 
gate IC2 -b is applied to NAND gate, 
IC4 -a, along with the output of NOR gate 
IC2 -d. The output of IC4 -a is inverted by 
IC3 -c, supplying the second input to IC3 -a. 
The outputs of IC3 -a and IC2 -c are then 
gated by IC4 -b. At this point, if either 
input is a logic 0, the output of IC4 -b will 
be a logic 1. If both inputs are at logic 1, 
the output will be logic O. This is inverted 
by IC4 -c and supplies the video input to 
NAND gate IC4 -d, which gates it with 
the output of Q5 in the display motion 
generator section. In effect, any of the 
comparator outputs representing bar seg- 
ments that occur when there are no coin- 
cident outputs from the comparators 
controlling bar segments in the other dis- 
play axis, will result in a logic 1 out- 
put from IC4 -d- corresponding to blank- 
ing of the electron beam. Where the 

uI viay laya; uueS uetect the require(' co- 
incidence, the output of IC4 -d goes to 
logic 0, providing a beam -on video signal 
to write a white -bar segment. The result 
is a white, open- center rectangle, appear- 
ing on a dark field. 

The video signal thus created is applied 
through diode D18 to video driver Q12, 
an emitter follower that supplies the sig- 
nal to the TV set. Horizontal and vertical 
sync pulses from QI and Q2 are supplied 
to the base of Q12 through diode D17. A 
representative illustration of the compos- 
ite video signal appearing at Q12's output 
is shown in Fig. 3. 

Isolated EEG amplifier 
The very low amplitude of brainwave 

signals at the skin surface of the head ne- 
cessitates use of a differential input ampli- 
fier that possesses a high common -mode 
rejection -ratio (CMRR) and an input 
impedance that is very high with respect 
to the equivalent impedance measurable 
between the electrodes. 

The optimum choice for an EEG am- 
plifier subjected to these wide extremes is 
a matched -FET input amplifier (Q14 in 
Fig. 1). The 2N5524 FET features very 
high input impedance, by virtue of the 
"floating gate" configuration used. Resis- 
tors R1 and R2 piovide current -limiting 
in the input circuit to limit the effect of 
static potentials applied to the electrodes. 
Gate -source protection is provided by 
diode junctions within the 2N5524 struc- 
ture, which prevent the gate potentials 
from rising to a level that might damage 
the FET structure. The excellent CMRR 
of the dual FET input stage is main- 
tained by use of a constant -current source, 
consisting of bipolar stage Q15. Fixed 
bias for this stage is obtained by diodes 
D1, D2, D3. Noise potentials common to 
both electrodes are applied to the base of 
QI5 from the common isolated ground 
electrode. These potentials are inverted by 
Q15 and thus, cancel the common mode 
noise potentials appearing at the gates of 
the dual FET. The gain of the Q14 stage 
is about 4. 

The outputs of Q14 are coupled to the 
non -inverting and inverting inputs of 
IC25, a differential amplifier. The values 
of Cl and C2 limit the low frequency re- 

MINDPOWER: ALPHA with front panel removed reveals the printed- circuit board and the com- 
ponents. Speaker is mounted against front panel. 



sponse of IC25 to about 8 Hz. Feedback 
provided by C4, RIO, C3 and R9 sets the 
upper frequency response limit of IC25 
to about 13 Hz. Within the bandpass of 
the amplifier, a gain of approximately 
300 is provided. The single -ended output 
of IC25 thus represents the amplified 
alpha wave content of brain wave poten- 
tials picked up by the active headband 
electrodes. The alpha signal is further am- 
plified by IC26. 

The alpha wave output of IC26 is cou- 
pled by C10 and R14 to the THRESHOLD 

control R92. Here, the amplified alpha sig- 
nals are picked -off and applied to Q13, 
which converts the alpha impulses into 
keying signals for the light- emitting diode 
(LED) half of optical isolator IC27. 

The optical isolator consists of an LED 
and a photo- transistor, separated by an 
air gap of about 10 mm. Each time Q13 
conducts in response to alpha, the LED is 
turned -on, illuminating the photo- transis- 
tor and causing it to switch from the off - 
state to the on- state. Thus, the alpha waves 
are converted to square waves of equal 
amplitude, whose width depends upon the 
duration of the alpha input. Importantly, 
the alpha signal conversion is accom- 
panied by the fact that the signal trans- 
mission occurs over an optically coupled 
path. This path offers no electrically con- 
ductive pathway between the isolated cir- 
cuitry driving the LED and the trans- 
former- powered circuitry that receives its 
signal input from the excited photo - 
transistor. 

The isolated EEG amplifier is powered 
by a dual 9 -volt battery supply, B1, B2. 
Power input is controlled by switch S3 -a, 
S3 -b, and decoupling is provided by ca- 
pacitors C7 and C8. 

Audio control section 
The optically coupled alpha signal (now 

uniform squarewave pulses) from IC27 
is applied to pulse shaper /differentiator 
Q8, Q7, that provides a switched keying 
signal to IC20 -a type 555 connected as 
an audio oscillator. IC20 provides an au- 
dio output to the loudspeaker through C12 
and R18. The speaker can be silenced by 
opening switch S4. Assuming, however, 
that S4 is closed, an alpha -burst keys on 
Q7 so that IC20 receives power for the 
duration of the burst, thus issuing a 
"beep" for that period. 

The output of transistor Q7 is applied 
through Q6 to the display motion genera- 
tor, Q5, IC18, IC19. Transistor Q6 is con- 
nected in a noise -immunizing configura- 
tion, so that a definite switching input is 
required from Q7 before a signal is passed. 
In this way, noise is prevented from se- 
curing control of the video display's size. 

Transistor Q5 is connected as a switch, 
capable of pulling -down the input voltage 
to IC18 each time an alpha burst occurs. 
IC18 has two modes (Mode 1 and Mode 
2), determined by the position of switch 
Si. In Mode 1 (S1 -a open, S1 -b open, 
S1 -c closed), IC18 receives a bias voltage 
through R28, R29, and R30. (The value 
of R30 determines the rate of response of 
the stage to an alpha burst. For a quicker 
response, values down to 330K can be 
used.) This causes a fixed voltage to ap- 
pear at output pin 6, thus providing a fixed 
reference to the vertical and horizontal 

continued on page 72 

SAVE 
A COUPLE 
OF HOURS 
ON YOUR 

NEXT 
PROJECT. 

When you consider all the solder- 
ing, desoldering and resoldering 
done on every circuit you design 
and test, it adds up to a good portion 
of the time spent on most projects. 

We have a better way. CSC QT 
Sockets and Bus Strips* The 
expandable interlocking solder - 
less breadboarding system that 
provides dozens to thousands of 
plug -in tie -points for easy con- 
nection -and interconnection - 
of all types of components. From 
resistors and capacitors to LED's 

and IC's. As fast as you can push 
a lead into a hole...almost as 
fast as you can think...you can 
wire, test and modify all kinds 
of circuits. 

Next project, why not do it the 
easy way? Save time. And save 
money too, because QT Sockets 
and Bus Strips won't destroy com- 
ponent leads either. Ask your 
electronics dealer about CSC's 
many helpful breadboarding aids... 
or contact us for our catalog and 
distributor list. 

EASY DOES IT. 

CONTINENTAL SPECIALTIES CORPORATION =0= 
44 Kendall Street. Box 1942 

New Haven, CT 06509.203- 624 -3103 TWX. 710- 465 -1227 
West Coast office: Box 7809, San Francisco, CA 

94119.415- 421 -8872 TWX: 910- 372 -7992 
Canada: Len Finkler Ltd., Ontario *U.S. Pat. No. D 235.554 
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The better the trainind 
Sendtor the better you'll 

EE ed 

grade ,so 
COMPU -TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

SOLID -STATE 
OSCILLOSCOPE 

NTS /HEATH 
G R 2000 
Digital 
Solid -State 
Color TV 
315 sq. in. 
Picture 

ELECTRO -LAB 
(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. 

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 equipment 
be equipped. 
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SPEAKERS 

SOLID -STATE STEREO 
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RECEIVER 
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TUBE & TRANSISTOR TESTER 
FET -VOM 

AM /FM /SW PORTABLE 
SOLID -STATE RECEIVER 
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VECTOR MONITOR 
SCOPE 

I 0s 

DIGITAL 
MULTIMETER SOLID -STATE 2 -METER FM SOLID -STATE 

TRANSCEIVER & POWER SUPPLY POCKET RADIO 

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 TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 

ME 
NATIONAL TECHNICAL SCHOOLS Dept. 206 -086 
4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

SIGNAL 
GENERATOR 

Color TV Servicing 
B & W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

Electronics Technology 
Computer Electronics 
Basic Electronics 
Audio Electronics Servicing 

NAME 

ADDRESS 

CITY STATE 

Please fill in Zip Code for fast service 
Check if interested in G.I. Bill information. 

AGE 

APT 

Check if interested ONLY in classroom training in Los Angeles. - - - - I= MI 111. 
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comparators through IC14, IC15 and 
IC17. As a result, the video display on the 
TV set screen is a stationery rectangle in 
this mode. However, when an alpha burst 
is applied to Q5, it switches on, instantly 
pulling -down the bias to IC18 through 
diode D5. This reduces the output of IC18 
and shrinks the size of the rectangle on 
the screen. To speed up the process, IC19 
is regeneratively connected from the out- 
put of IC18 to the base of Q5. The added 
gain of IC19 significantly reduces the on- 
screen size of the rectangle, overcoming 
the integrating effect of C16. When the 
alpha burst ceases, Q5 switches off and 

IC18 receives normal DC bias. As C16 
recharges, the rectangle on the TV screen 
grows back to its normal, quiescent, size. 

Assuming now that switch Si is in the 
Mode 2 position (S1 -a closed, SI -b closed, 
SI -c open), IC18 now functions as an ac- 
tive integrator. The input bias to the stage 
now is applied to C15 through the resis- 
tive ladder of R28, R29, and R33. An 
exponential voltage is applied to the IC18 
input, resulting in a ramp output of 0 -5 
volts. This slowly increases the size of the 
rectangle display on the TV screen from 
a small size at screen center to a larger 
rectangle that disappears at the screen 
edges, bringing on the next cycle. An 
alpha burst switches on Q5, partially dis- 
charging C15. The output of IC18 falls, 

LECTROTECH 

50 MHz FREQUENCY COUNTER 

nr 
8 Digit Display 
provides one Hz 

resolution 
50 MHz Guaranteed 

Made in U.S.A. 
One Year Warranty 

FC -50 Frequency Counter is the ideal instrument for measuring frequency and 
adjusting CB, Business Band, Marine and other radio receivers and transmit- 
ters up to 50 MHz including scanner crystal frequencies. 

8 Digit Display eliminates the need for overflow, no memorizing of first 2 most sig- 
nificant digits. 

Operates from both AC and DC power sources. FC -50 is capable of operation 
from 12 volt DC source such as auto battery with optional cigar lighter attachment. 
Permits CB frequency checks directly in vehicle. (Other accessories available for 
complete CB servicing) 
New LSI (Large Scale Integration) frequency counter circuitry provides precise 
accuracy in servicing and greater reliability at lower cost to you $ 

1 
n n 50 

... net only y j 
SPECIFICATIONS: 

Frequency Range: 10 Hz to 50 MHz. Number of Digits: 8 full digit display. Digit Size: 0.5 inch. 
Resolution: 1 second gate -1 Hz. 1 m -sec gate -1 KHz. Gate Times: 1 second and 1 milli 
second. Sensitivity: 30 mv RMS to 40 MHz. 50 mv RMS 40 to 50 MHz. Input Impedance: 1 

megohm and 30 pf. Connector: Front panel BNC. Input Protection: Max Imput, DC and AC 
Peak. Frequency Range -10 Hz to 100 KHz. /250 Volts, 100 KHz to 5 MHz. /100 Volts, 5 MHz to 
50 MHz. /50 Volts. Line Voltage Stability: Better than ±1 PPM after 30 min warmup. Time 
Base Setability: ±1 Hz. Temperature Stability: Better than ±10 PPM from 0 -50 Deg. C. 
Power Requirements: 105 -130 V. 60 Hz. 15 Watts max., or operation from 12 volt car battery 
with optional cigar lighter attachment cord. Size: 2.5 x 8.25 x 8.25 ". Weight: 4 lbs. Handle: 
Combination carrying handle and tilt stand. 

L See your distributor or write: 

LECTROTECH, INC. 
5810 N. Western Ave., Chicago, Illinois 60659 (312) 769 -6262 

Circle 7 on reader service card 

thus causing the rectangle to shrink. If the 
alpha burst has ceased, C15 recharges and 
the rectangle resumes its growth /reap- 
pearance /growth cycle. 

Power supply 
Other than the isolated EEG amplifier, 

all stages of Mindpower: Alpha are pow- 
ered from the AC line through external 
plug -in transformer T1. 

The input from the transformer is rec- 
tified by diodes DI1 and D12, each of 
which is filtered by a 2,000 µF capacitor 
(C18, C17). In order to provide "stiff" 
supply voltages under load, the filtered 
outputs are applied to integrated voltage 
regulators IC23 and IC24. As a result, the 
+15 and -15 -volt DC power supplies 
that serve the non -isolated circuitry of 
Mindpower: Alpha are maintained con- 
stant under varying load conditions. 

Because the power supply is an integral 
part of the many circuits, it is essential 
that the supply impedance be as low as 
possible to minimize the possibility of 
circuit interaction through the supply im- 
pedance. For this reason, the regulator 
outputs are bypassed by 10 AF decoupling 
capacitors, soldered to the parts side of 
the board. Also, to prevent the hori- 
zontal or vertical sync stages from re- 
sponding to noise (transients) coupled 
through the inter -winding capacitance of 
transformer TI, a 0.47 AF bypass capaci- 
tor is connected across the line input ter- 
minals (23 and 24) of the printed- circuit 
board. R -E 

PARTS LIST 

All resistors 1/4 -watt 10% unless noted 
R1, R2, R14, R16, R20, R28, R32, R45, 

R46, R64- 10,000 ohms 
R3, R4, R41, R42, R47, R68, R72, 873- 

10,000 ohms, 5% 
R5, R31 -2700 ohms 
R6- 27,000 ohms 
R7, R8, R48- 30,000 ohms, 5% 
R9, R10, R12, R13 -3 megohms, 5% 
R11 -3900 ohms 
R15, R53, R63, R65, R74, R75, R77, R78, 

R79, R80, R88 -4700 ohms 
R17- 820,000 ohms 
R18 -22 ohms 
R19, R36, R52- 56,000 ohms 
R21, R39, R44, R59, R76, R91- 15,000 

ohms 
R22, R34, R51- 100,000 ohms 
R23, R25, R26, R33, R81, R82, R83, R84, 

R86- 22,000 ohms 
R24- 47,000 ohms 
R27 -3300 ohms 
R29 -10 megohms 
R30 -1.5 megohms 
R35- 750,000 ohms 
R37- 20,000 ohms, 5% 
R38 -4700 ohms, 5% 
R40, R89 -1000 ohms 
R43- 15,000 ohms, 5% 
R49- 120,000 ohms 
R50- 39,000 ohms 
R54, R57, R58, R60, R61 -5600 ohms 
R55, R62- 33,000 ohms 
R56- 220,000 ohms, 5% 
R66, R71- 13,000 ohms, 5% 
R67- 220,000 ohms 
R69- 12,000 ohms, 5% 
R70 -7500 ohms, 5% 
R85- 12,000 ohms 
R87 -240 ohms 
R90 -200 ohms 
R92- 10,000 ohms, linear potentiometer 



All capacitors 25V or more unless noted 

Cl, C2 -0.47 µF, 100 V, 10% 
C3, C4, C5, C6- .0033µF, disc, 10% 
C7, C8, C20- 5µF, electrolytic 
C9, C15, C29, C30 -10 µF, 25V, electro- 

lytic 
C10, C12, C14, C19 -1 F, 100V, 20% 
C11, C23 -0.1 µF, 100V, 10% 
C13, C26, C27 -0.01 µF, disc 
C16 -(see text) 
C17, C18- 2000µF, 50V, electrolytic 
C21 -.0082 µF, disc, 10% 
C22 -.033 µF, 100V, 10% 
C24- .0015µF, disc, 10% 
C25 -.0068 µF, disc, 10% 
C28 -150 pF, disc 
C29, C30 -10µF, 25V, electrolytic 
C31, C32 -10µF, 25V, electrolytic 

Transistors* 
Q1, Q2, Q3, Q4, Q5, 07, Q8, 09, 

Q10, Q11, Q12, Q13- 2N4401 
Q6- 2N4403 
Q14- 2N5524 
Q15- SE4021 
Diodes* 
D1 through D19- 1N3064 
D20-1N5240, 10V, 10% Zener 

Integrated Circuits* 
C1- CD4046AE (CMOS) 
C2, IC3- CD4001AE (CMOS) 
C4- CD4011AE (CMOS) 
C5, IC6, IC7, IC8, IC9, IC10, IC11, IC12- 

LM311 N (voltage comparator) 
C13- LM318N (op amp) 
C14, IC15, IC16, IC17, IC18, IC19, IC25, 

IC26- LM307N (op amp) 
C20, IC22 -NE555 (programable timer) 
C21- CD4040AE (CMOS) 
C23- MC7815 ( +15V regulator) 
C24- MC7915 ( -15V regulator) 
C27 -MGT -2 photocoupler 

Miscellaneous 
Printed circuit board (2 sided, plated 

through holes) 
Plastic case 
Miniature speaker, 8 -ohms 
Headband assembly 
Battery clips 
Battery connectors 
BATT1, BATT2 -9 -volt alkaline batteries 
Transformer 
S1 -3 -pole, double throw slide 
S2 -N.O. single pole pushbutton (or slide) 
S3 -dpst slide 
S4 -spst slide 
IC sockets 
Misc hardware 

*Do not substitute 

The following items are available from 
National Mentor Corp., Box 53, Wykagyl 
Station, New Rochelle, NY 10804 

Circuit board. 2- sided, plated through 
holes. Order part number NM -P108: 
$34.50 

Transformer. Order part number NM -T6: 
$17.50 

Headband. Order part number NM -HA39: 
$9.50 

Case, punched and drilled. Order part 
number NM -056: $14.75 

Set of all semiconductors including 27 
IC's and 35 transistors and diodes. Order 
part number NM -Semis 1: $99.50 

Complete set of all parts needed to build 
Mindpower: Alpha: $265.00. 

All prices include postage and insurance 
in the continental United States. 
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Like you. thousands of engineers 
and programmers have realized 
how important it is to master the 
microcomputer. That s why they ve 
become computer hobbyists and 
subscribe to MICROTREK 
MICROCOMPUTER MAGAZINE. 
Dona miss the vital information 
(and fun) contained in each monthly 
issue. 
Here's just a sample of what 
you'll see: 

Low -cost construction projects 
System design methods 
Applications ideas 
Efficient programming techniques 
Computer concepts 
User groups activities 
Latest products and book reviews 

Subscribe now with the coupon below. Send only $10 for 
12 monthly issues. 
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STATE-OF-SOLID-STATE 
Ir ( mtinued from page 32) 

For cosines, the complement of the an- 
gle 0, 900-6 is used as the input. This 
memory could be used by a scientific cal- 
culator to find sine values. Other trigo- 
nometric functions can also be determined 
using manipulations inspired by those 
trigonomertic identities you struggled with 
in high school. The general scheme is 
labeled a Look -Up Table because the sys- 
tem works just like the printed tables in 
math reference books. Numbers are 
stored as their binary equivalents. 

The best way to show how it works is 
to go through an example. Let's pick one 

you probably know the answer to already. 
How about the sine of 30 degrees? If you 
recall, the sine of 30° is exactly 0.5. 

The S8771 takes the 90- degree input 
range and breaks it up into 512 discrete 
segments, one for each of the 10 -bit words 
it retains. There are 511 increments be- 
tween the 512 values, so each step cor- 
responds to 90/511 = 0.1761 degrees. To 
find the address of the sine of 30 degrees 
take (30 X 511) /90 = 170.33 and round 
it out to the nearest integer 170. Now we 
must convert this to its binary equivalent 
for addressing. The largest power of two 
in 170 is 128 or 27. Now we have to ac- 
count for the reniaining 170 -128 = 42. 
The largest power of two in 42 is 32, 2° 
leaving 42 -32 = 10. Continuing in this 
fashion 2' = 8 leaving 2, and 21 = 2. The 

SURPLUS TUBES^; 
^ ¡ All guaranteed for 

1 full year. 
ANY 3 FOR $1.49 

Acquired from U.S. Defense depots 
or removed from equipment 
and used). These are laboratory 
tested and guaranteed for one 
year. Most are of such standard 
makers as RCA, GE, etc. 
3A3 6A07 6DE4 12ÁE7 
3ÁF4 6AT6 6DR7 12AL5 
3BN6 6A1J6 6DW4 12AU7 
3DG4 6AV6 6EB8 12AV6 
3KT6 6AX4 6EM7 1213E6 
344 6AX5 6GF7 12BH7 
4BC5 6AY3 6GH8 18FW6 
4BN6 6BÁ6 61(6 25L6 
4BÚ8 6BG6 61(11 35EH5 
4BZ7 6818 6LB6 36AM3 

6AF4 6BZ6 6T87 50L6 
6AG5 6086 6W4 
6AG5 6CG7 6X4 
6ÁL5 6CM7 10EW7 

(4147) 4 Ih. GRAB BAG 

SPECIAL $1.00 
Full of exotic and exciting 

s parts. tronics 
(0155) TUBE BONANZA. $1.00 
20 asst. popular tubes, untested. 

(01421 50 PRECISION 
RESISTORS $1.00 
All 1 %, 1/2w and 1w, low 
high ohmages. 

(Q150) POWER TRANSFORMER 
Primary 117 volts. Sec. 1 -11.1 
volts; Sec. 2 17.7 volts; Sec. 
15.9 volts; Sec. 4 27.7 volts. 
3 Each winding approx. 
mils. Size 21/4H x 2" D x 
mounting centers. (Fig. 3). 

Price $2.45 
(0175) 70 1/2w CARBON 
RESISTORS $1.00 
Asst. values. Some 5 %. 

(01541 150 CUT LEAD 
RESISTORS $1.00 
Carbon, all leads long enough 
for soldering. 
(0149) 20 POLYSTYRENE 
GRADE CAPACITORS $1.00 

(0132) 20 DUAL POTS $1.00 
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THIS MONTH'S SPECIALS! 
74$15 Schottky 3 inp pos 
AND. O.C. 45 
739 Dual to -noise pre -amp 850 

LI P8815A Dual 4 inp. NOR 
2 for $1.00 

TTL 

7400 16$ 7446 800 
7401 180 7447 800 

fl 7402 230 01 7448 800 
7403 230 7 7473 490 

0 
7404 230 111 7474 490 
7405 230 7475 850 0 740 230 D 747 530 

101 7410 230 7490 790 
131 7411 270 7 7492 790 

7413 400 D 749 690 
7420 230 7495 790 
7430 230 774121 570 0 744 $1.12 E 7412 670 

LINEARS 

LM309K 5v la reg. $1.15 
555 Timer 750 

8566 Dual 
gen. $1.75 

567 Tone decoder $1.95 ; 
741 comp. op amp 390 

D 2513 Char. 
bit 
Gen.AM $5.95 

8038 volt cont osc $4.25 

CLOCK CHIPS WITH DATA 

(M M531 4) 6 dig clock $4.95 
(M CT 531 Alarm & Date $5.95 

LED'S 

17 (Q223) 10 Asst LEDs 1.00 
(Q242) 5 Jumbo Green LEDs $1.00 
(Q242) 5 Med Yellow LEDs $1.00 
(0001) 5 Jumbo Red LEDs $1.00 
(0011) 5 Med Red LEDs 

áf1.00 (0012) 5 Mini Red LEDs 1.00 

red9LED, .3" char, )comm 
anode ;t.00 
(0007) DL747 7 seg red 

LED, 
.6" char, comm 

$1 95 
(Q013) MAN 5 (equiv.) 7 seg 
green LED, .27 char, 
comm anode $1.49 
(0006) D.L. 704 (equiv.) 
same as D.L. 707 except 
comm -cath $1.35 

IC BREADBOARDS & TERMINALS 
Boards have .042 holes. Made 
of 1/16" polyester glass. 

(08663) 3 "x4" j 940 

L(0B664)3"x6" $1.29 
(Q6666) 4 "x8" $2.12 

Push-in terminals 
(QP6601-20) pkg 20/900 
(QP6601 -100) pkg 100/$2.89 

Push-in flanged pins 
E (086602 -20) pkg 20/900 

(0in 
flea 

pkg 100/$2.98 
Push-in 6 clips 

((066603.20) pkg 20/900 
(406603 -100) pkg 100/$2.89 
(4008) 14 pin DIP sockets 

3 for $1.00 
(01104) IC REMOVAL AND IN- 
SERTION TOOL $4.99 
"Pul- n- sertic" extracts and in- 
serts ICs without damage. 

EDIlES 
BARGAIN 

B 0 NANZA 

ONLY 

HIGHEST QUALITY 

PRODUCTS 
SPECIAL BUY 

AMPEX 60 min- 
ate cassette 
tapes only .990 each 3 for 
$2.69 12 for only $8.99 

Single conductor SHIELDED 
WIRE #22 Gauge good for 
Microphone or stereo cable. 

Gray color only 25 Ft for $1.00 
100 foot for only $3.39 
Same wire as above with 2 
conductors and two shields 25 
ft for $1.25 100 foot for only 
$4.39 
(Q017) COPPER CLAD BOARDS! 
Copper on one side, 1 /16" 
thick. Excellent quality for 
either production or experi- 
mental work. 
Just arrived doublesided cop- 
per, 1/16" thk. Size 12 "x18" 
$1.99 ea., 3/$4.99. 
E) 6% "x171/2" $1.19 ea. 

3/$2.99 
(4134) 8 ROTARY SWITCHES 
Some multiple gang. $1.00 
(0128) 13 MINIATURE ELEC- 
TROLYTIC CAPACITORS $1.00 
Axial & upright, popular values. 
(Q144) TRANSISTOR 
REPAIR KIT $1.19 
Various parts used to repair 
transistorized devices. 
(Q336) TO -3 TRANSISTOR 
SOCKETS 12 for $1.00 
(Q164) 4 ROLLS OF WIRE $1.00 
Approx. 25 ft. per roll, 20 -28ga. 
(0140) TAPE RECORDER 
SPARE PARTS KIT $2.95 
Parts for repairing most tape 
recorders: capacitors, meter, 

MORE,Iamp, 
jacks, and MUCH 

(Q167) 10 MINIATURE 
POTENTIOMETERS $1.00 
(Q182) 2 MISC METERS $1.00 
Miniature. 
(Q156) 60 DISC 
CAPACITORS $1.00 
Asst. from .0001 to .1, most 
600v, Z5U, NPO, N750, etc. 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. 
dude postage. Either full payment 
with order or 20% deposit, 
ance C.O.D. 

In- 

bal- 

- 
test 

WRITE FOR FREE 1 97 6 

VALUE PACKED CATALOG 
Listing thousands of components, 
tubes, transistors. IC's, kits, 
equipment. 

BONUS 
FREE CAPACITOR KIT 
With Every $5 Purchase 

EDLIE ELECTRONICS. INC.. 2700 -Q HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11156 

Circle 10 on reader service card 

binary address for the sine of 30° (actu- 
ally 170/511 X 90 or 30 X 0.1761 = 
29.94 °) is formed by putting ones in the 
8th, 6th, 4th, and 2nd places: 0010101010. 
When these corresponding inputs are put 
on the A9 through Al input points and Rya 

is activated, the ten -bit word stored at ad- 
dress 1700o, is read out. The actual word 
in the S8771A at location 0010101010 is 
0111111111. To find the sine in base 10 
we convert this binary number to decimal 
by giving the weights 1/2, 1/4, 1/8, 1/16, 
1/32, 1/64, 1/128, 1/256, 1/512, 1/1024 
to the corresponding bits. Where there is 
a one in the binary output word, the 
weight corresponding to that position is 
added to the decimal accumulation. 
Where the binary output contains a zero, 
nothing is added. Of course in a real ap- 
plication a hardware converter or a soft- 
ware conversion routine does the work. 
For our demonstration we will work it 
out the hard way. Adding the last nine 
weights, since the last nine binary bits 
are all ones, we get (256 +128 +64+32+ 
16+8 +4 +2 +1)/1024 = 511/1024 = 
0.4990. The error is one part in 500 or 
0.2 %. 

The S8771B arc -tangent look -up table 
works much the same way except the tan- 
gent is fed in and the angle is the otuput. 

Direct access through such a table is 
about the fastest way to get to the answer. 
The S8771 has a minimum RM cycle time 
t, = 500 ns. It is made up of 200 ns ad- 
dress stable time, 250 ns propagation de- 
lay time, and an additional 50 ns. Addi- 
tional conversion times must be added 
to this figure. In a complex calculation of 
which the look -up procedures may only 
be a small part, the output conversion 
would only be done once with the inter- 
mediate arithmetic done directly in base 2. 
Incidentally such now commonplace com- 
puter- inspired procedures as these is one 
of the reasons for the new math where 
other base number systems than decimal 
are studied. 

There are other ways of getting trig 
functions with less memory. Calculators 
and computers often use series solutions 
of trigonometric functions. No tables at 
all are used in the series method. Only 
relatively few memory cells are tied up in 
compact routines to calculate the values. 
An iterative procedure cycles until the 
function is calculated to within a small 
enough error. Various floating -point rou- 
tines are shared with other functions in 
the system and the overhead of the trigo- 
nometric function is low. Another method 
uses shorter words and stores the incre- 
ments only from one step to the next. To 
get the table value for any input the in- 
crements up to that point must be suc- 
cessively summed. Both these alternate 
procedures are going to take longer to get 
the answer because of the numerous inter- 
mediate steps. The series of arithmetic 
and comparison steps eat up many ma- 
chine cycles. If there is sufficient time 
they offer good alternatives to the straight 
ROM look -up table. Where speed is of the 
essence it's hard to beat the larger table. 

Another ROM type, the S8773, is a 
similar but smaller 2560 -bit circuit. The 
chip is divided into 256 10 -bit words. It is 
also available preprogrammed as a sine/ 
cosine look -up table. The outputs are 
weighed differently than in the S8771. The 



lines B9 through BO are weighted from 
0.512 or 2° X 0.001 to 0.001 or 2° X 
0.001. The S8773 is also available as a 
64 X 5 X 7 bit ASCII character generator 
in its B version. 

American Microsystems, Inc., 3800 
Homestead Road, Santa Clara, Ca. 95051. 

National LF op -amp series 
An important non -obvious point is 

brought out in a paper by a National 
Semiconductor Author, James E. Solo- 
mon, "The Monolithic Op -Amp: A Tu- 
torial Study." It points out that one of the 
best ways to get high slew rate, an often 
elusive quality, is to use a low transcon- 
ductance input amplifier. I know I have 
tried selecting a fairly wideband op -amp 
for use in some switching or waveform 
generation circuit and have been sadly 
disappointed to find very slow response in 
the output. It just didn't swing at the rate 
I had expected. Wide bandwidth is simply 
not enough 

Figure 3 is the equivalent circuit of an 
op -amp. The input differential amplifier 
stage has high output impedance because 
the output is the junction of transistor col- 
lector terminals. The output current of 
the input stage feeds the low- impedance 
input of the following simplified capacitor 
compensated output stage. The output 
stage works like an integrator. The ampli- 
fier feedback creates a virtual ground at 
the input to the output amplifier, a point 
I keep repeating and hope you have 
picked up. The input is essentially at 

FIG. 3 -OP -AMP equivalent circuit. 
ground potential and does not shift as the 
signal current from the differential stage 
changes. The current can be considered 
directly entering the capacitor, forcing 
the output terminal to shift directly as the 
accumulated charge. This is a fair sim- 
plification of the actual situation. Al- 
though other distributed poles or RC fre- 
quency roll -off points may have an effect 
on amplifier stability, this equivalent cir- 
cuit gives a valid representation for basic 
analysis. 

The LF series is divided into three 
groups depending on current and band- 
width specifications. The fastest in the 
group is the LF157 with a slew rate of 75 
V /µs at a voltage gain of 5. Its gain band- 
width product is 25 MHz at this same 
gain and reduces to 5 MHz at unity gain. 

The op amps come in 8 pin -TO -79 cans 
and are rated for three temperature ranges 
for military and commercial use. The 
prices vary from $2.50 to $17.50 in 100 
quantities depending on specs. R -E 
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You can build a better 
organ than you can buy! 

A magnificent Schober Electronic Organ 
What a marvelous way to put your special 

talents to work!With our Schober Electronic Organ 
Kits and your skill, you can build yourself some 
very special satisfaction, and a lifetime of great 
music! 

Schober Organs are literally far superior to 
comparably -priced "ready- made" units. You could 
actually pay twice as much and get no better organ 
...and miss the fun of assembling it yourself. A PC 
board at a time, component by component, you'll 
assemble your own "king of instruments:' And 
when you're done, you'll wish there was more to 
do. And there is! For then, Schober will help you 
learn to play, even if you've never played a note 
before! 

Schober Organ Kits range from $650 to 
$2850, and you can purchase in sections to spread 
costs out...or have two-year time payments. 

Just send the coupon for the fascinating 
Schober color catalog (or enclose $1 for a record 
that lets you hear as well as see Schober quality.) 

The , /mom Organ Corp.. Dept. RE -153 ' 43 West 61st Street, New York, N.Y. 10023 

II Please send me Schober Organ Catalog. 
Enclosed please find $1.00 for 12 -inch L.P. 
record of Schober Organ music. 

i 
NAME 

ADDRESS 
u 

CITY STATE ZIP 

Circle 26 on reader service card 

Consumer Tested Remedy for Sick Car Performance 
Sparks New Life in Pre -1975 Cars. 

Owners of pre -1975 cars get better 
performance with less maintenance 
when they install one of the Mark Ten 
C.D. Electronic Ignition Systems. In 
fact, thousands of users testify the 
Mark Ten has noticeably improved their 
automobile's performance. As a 
California doctor stated after using the 
Mark Ten for 95,000 miles. "...I can 
'feel' the difference in performance 
between my conventional 
ignition and the 
Mark Ten..." 

Mark Ten Systems* spark each 
plug with 50,000 to 60,000 volts in 

secondary output compared to a mere 
25,000 volts in standard and most 
pointless systems. This means dramatic 
increases in acceleration and general 
engine performance, and substantial 
increases in gasoline mileage. Points 
will last the lifetime of the rubbing 
block. Spark plug life is extended three 
to ten times due to the hot spark 
generated by the Mark Tens, which 
eliminates fouling and cleans dirty plugs. 
And the Mark Ten Systems virtually 
eliminate at least 2 out of 3 tuneups! 
Look at what Delta Customer P.S. from 
New York wrote, "...I might add that 
I had another unit of yours that has 
been on three cars so far. Each of the 
cars was driven about 50,000 miles 

before it was 
turned in. Not one 
of the cars ever 
had a new set of 
points, new 
plugs or a 
tune -up. 

Circle 35 on reader service card 

Now its on the fourth car with 20,000 
miles on it and going strong." 
The result? BIG SAVINGS! 

Send today for your copy of the 
new Delta brochure and learn how a 
Mark Ten System can spark your car 
into new life. 

*Only Delta Products offers a full line 
of C.D. ignitions: The Mark Ten and 
Mark Ten B, available assembled or in 
kit form; and the Mark Ten C, 
assembled only. 

DELTA PRODUCTS, INC.1 
P.O. Box 1147 
Grand Junction, Colo. 81501 
(303) 242 -9000 Dept. RE 

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

Name 

Address D c 
G) c 

City State Zip 
v 
rn 
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PREAMPS 
POWER MATE 

MAST MOUNTED 

PREAMPLIFIERS 

COLORCASTER 

INDOOR 

AMPLIFIERS 

Xtra output capability 
Xtra low noise figure 
Xtra FM rejection 

For many years, Jerrold Powermate 
and Colorcaster TV antenna signal 
preamplifiers have been the standard of 
the industry. 

Now, they are even better, providing 
higher output capability (6 to 10 dB in the 
VHF range) lower noise figure and grea- 
ter FM rejection. Special attention has 
been given to the higher UHF channels 
so that in translator areas, the 
preamplifiers do an excellent job. 

Jerrold preamplifiers with X -tra High 
output capability, X -tra low noise figure 
with X -tra FM rejection provide an 
overload -free superior performing pro - 

w 
duct. 

Z 
O 

JERROLD 
w 

a GENERAL INSTRUMENT company 
Distributor Sales Division 

cc Horsham, Pa.19044 (215) 674 -4800 
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Circle 16 on reader service card 

new products 

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. 

TWO -SIDED DIP BREADBOARD. The model 
51X Klip -Blok breadboard, mounted on an 
aluminum chassis, allows components to be 
attached and interconnections to be made 
from both sides to increase wiring conve- 
nience and reduce clutter. Signal and power 
bus connections can be made on the bottom, 
if desired, leaving the top clear for wiring 
that must be altered. Interconnections can 
be made with 22 -gauge wire. DIP's and most 
semiconductor units plug in. The board's 
design concept allows quick, solderless as- 
sembly of breadboard circuits. The eight 
Klip -Bloks accommodate a maximum of 
twelve 14- or 16 -pin DIP's, or four 24- or 
40 -pin devices. Klip -Bloks may be quickly 
repositioned for 0.6 in. spacing of tabs. Addi- 
tional Klip -Bloks, sockets or discrete com- 
ponents may be mounted on the perforated 
Vectorbord® surrounding the Klip -Blok 
area. The 51X accommodates packages with 
0.6 in. lead spacing as well as devices with 
conventional 0.3 in. spaced leads. Klip- Strips 
supply convenient signal or power busing. 

The glass -epoxy mounting board is 4.5 in. 

by 8 in., and has a 0.1 in. spaced hole pat- 
tern. Printed registration numbers along the 
edges identify component positions. The 51X 
board is unclad; however, a model 51X -GP 
may be ordered with an etched ground plane 
on the bottom side for breadboarding high - 
frequency circuits. The 51X is $25.50; the 
51X -GP is $29.95.- Vector Electronic, Co., 
Inc., 12460 Gladstone Ave., Sylmar, CA 
91342. 

Circle 80 on reader service card 

DIGITAL STOPWATCHES designed for in- 
dustrial timing applications. The ET200 and 
ET202 are decimal minute watches which 
time to 99.999 minutes. They also have an 
automatic reset to zero function for timing 
requirements that exceed 100 minutes. Easy 
one -hand operation allows use in any of 
several timing modes: Simple Start /Stop, 
Time -In /Time -Out, or Split action time for 
partial readouts. The ET200 is a standard 
split- action timer for freezing partial event 
times while continuing to measure total 
elapsed time. The ET202 has Taylor split - 
action time which provides for a series of 
individual event times, or total elapsed time 
(but not both). 

Both stopwatches feature a bright LED dis- 
play with intensity control and specially de- 
signed bezel to enhance readability under 
all ambient light conditions. Rechargeable 
nickel- cadmium batteries provide 8 hours 
of continuous operation, fully recharging in 
6 hours. These solid -state electronic watches 
require no calibration or preventive main- 
tenance to assure quartz -crystal controlled 
accuracy of better than 0.001 minutes per 
hour (0.002%). These watches are guaran- 
teed (parts and labor) for a period of one 
year from date of purchase. 

The mechanical specifications of the 
watches are: weight (with batteries, 6 oz 
(170 gm); dimensions, 4.45 in. X 2.26 in. X 
1.45 in. (11.3 cm X 6.2 cm X 3.7 cm); operat- 
ing temperature, -12 °F to +132 °F ( -25 °C 
to + 55 °C); storage temperature -40 °F to 
+158 °F ( -40 °C to +70 °C). $79.95 includ- 
ing a leather carrying case, neck strap and 
AC charger. -Siliconix Inc., P.O. Box 4088, 
Agnew Station, Santa Clara, CA 95054. 
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PORTABLE TRANSISTOR TESTER, model 
510, provides fast go /no -go in- circuit transis- 
tor testing. Uses digital high- current, low 

duty -cycle pulse- testing technique to test 
semiconductors even with resistive and ca- 
pacitive shunt impedance. Gives positive 
good /bad indication, polarity and identifica- 



tion of all three leads, in- circuit or out -of- 
circuit. Tests transistors, FET's and SCR's. 
Identifies transistors as NPN or PNP. Indi- 
cates whether FET is N- channel or P -chan- 
nel. Identifies FET gate lead, identifies all 
leads of transistors in LO drive, base lead 
in HI drive. Identifies all leads of SCR's. 
Weighs 1 lb., measures 3.75" X 6.63" X 
1.75 ". $90.00. -B & K Precision, Division of 
Dynascan, 1801 W. Belle Plaine Ave., Chi- 
cago, IL 60613. 

Circle 82 on reader service card 

NEW CB RADIO, Realistic TRC -56, features 
a telephone -type mike and speaker handset 
which is said to virtually eiminate back- 
ground noise. 

A speaker /handset switch lets you listen 
through the handset, built -in speaker or both. 
When using the handset speaker, replacing 
the handset in the cradle automatically 
switches operation to the transceiver's built - 
in speaker. A push -to -talk switch is built into 
the handset. 

The TRC -56 comes with all crystals for 
full 23- channel operation and is rated at 4 
watts maximum AM output. Includes auto- 
matic modulation gain circuit for constant 
"talk power" without overmodulating. The 
sensitive receiver features dual- conversion 
circuitry plus ceramic filters for top selec- 
tivity, and delta tune switch to help pull in 

off -frequency stations. A built -in automatic 
noise limiter and noise blanker switch pro- 
vide superior noise suppression from auto 
ignitions and other forms of electrical inter- 
ference, according to Radio Shack. 

An adjustable squelch control silences the 
receiver between calls. The TRC -56 also has 
an S /RF power output meter which indicates 
the strength of incoming signals while re- 
ceiving and monitors power output when 
transmitting. The meter includes a built -in 
modulation light. 

Receiver sensitivity is given as 0.5µV for 
10 dB S -FN /N; selectivity, ±3 kHz at -6 dB; 
adjacent channel rejection, -50 dB; audio 
power output, 3 watts. Size: 5 x 83/4 x 7 ". For 
12 VDC, positive or negative ground. $179.95 
with mobile mounting bracket and power 
cable. -Radio Shack, 2617 W. 7th Street, Ft. 
Worth, TX 76107. 
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METERLESS TESTERS. Two new testers use 
LED's to indicate continuity, voltage and 
polarity. The LED indicators provide fast, 
easy readings without the confusing scales 
associated with meters. The testers were de- 
signed especially for the do- it- yourselfer for 
use around the home, car, boat, RV, snow- 
mobile, motorcycle, trailer, etc. 

The Sea, Road & Home Tester, priced at 
$22.95, uses five LED's. Four are used on the 
combination AC and DC voltage tests of 6, 
12, 110 and 220 volts, nominal. The fifth LED 
is used as an indicator for the continuity test. 
The tester will also show polarity of DC volt- 
ages and the "hot" side of AC power lines. 

The four voltage test levels were chosen 
as those most often encountered in normal 
do- it- yourself repair and installation projects. 
The 6 and 12 volt tests help in working on 
cars, RV's, boats, cycles, etc., with the capa - 

(continued on page 82) 

DDflCO 
SOUflD 

est 
Completely assembled or 
in easy -to -build kits. 

Write for free 24 page color catalog dUnracn 
dynralcit 

Dept. A, Box 88, Blackwood, N.J. 08012 
Circle 70 on reader service card 

SOLID STATE...BREAKERLESS ELECTRONIC IGNITION. 

The BEST...The ULTIMATE 
of All Ignition Systems 

ALLISON 
` OPTO- ELECTRIC 

No Breaker -Points or Condenser to EVER wear out or need any maintenance. * Once installed and proparly timed 
your Distributor will give you 

CONTINUOUS PEAK PERFORMANCE! 

PROVEN RELIABILITY 
Factory Tested to 15,000 RPM 

Road and Race PROVEN 
(Opto -Electric Systems Won at 

INDY Two Years In a Row) 

The Allison OPTO- ELECTRIC System ELIMINATES the 
Points and Condenser, replacing them with an OPTO- 
Electronic Trigger, using a Light- Emitting Diode and 
Phototransistor. This System operates on a BEAM of LIGHT. 
There is NO "Breaker -Point Wiper -Arm" to wear down, 
Point bounce and erosion are completely eliminated thereby 
giving longer Timing ACCURACY than any System using 
"Mechanical" Breaker -Points. (and No Timing Fluctuation 
as with Magnetic Impulse Units). ACCURATE Timing gives 
the BEST in Engine EFFICIENCY...and that's the name of 
the Game for the BEST in GAS MILEAGE and ECONOMY. 

The Alison's "Built -In" DWELL never needs adjustment. 
it is PRE -SET to supply the OPTIMUM Performance at BOTH 

High and Low speeds. The RPM capability of the "OPTO- 

* ORDER with CONFIDENCE .. . 

FACTORY -BACKED 10 -YEAR 
Free Repair or Replacement on ANY 

Defects in Materials or Workmanship. 

* SAVE! ORDER FACTORY DIRECT 

Send Check or M.O. 

only$5925 

COMPLETE 
(Calif. Res. add Tax) 

..that's EVERYTHING! 
including 

Postage &Insurance. 
ELECTRIC unit exceeds that of any known automotive in- 

State Make, Year, Engine Size, (4, 6, or 8-cylinder). 
ternal combustion engine. Positive spark intensity and 
duration helps eliminate "misfire" and extends the YSU mayase your MASTER CHARGE or BANKAMERICARD. 

Spark -Plug life. Said us (1) Your Number. (2) Interbank No., (3) Exp. Date 

The Allison "OPTO- ELECTRIC" was engineered to OUT- MC or BA Card Holders, ORDER by TOLL FREE PHONE: 

LAST the LIFE OF YOUR CAR. Only the Highest Grade (800) 423 -6525. Ext. 2. (When in Continental U.S.A.) 

Solid -State Components are used .. UNAFFECTED by © Before Buying any other Type ignition system .. . 

Moisture or Vibration! Easier engine starting under ANY Send Postcard for our FREE BROCHURE. 
Weather Condition. Solid, DEPENDABLE PERFORMANCE. * It you have already installed a "Capacitive- Discharge" Ignition . * Installed in your Distributor in same location as Points. Modernize and Increase Its Efficiency.. . 

COMPLETE INSTRUCTIONS FURNISHED. CONVERT YOUR "C -0" UNIT TO BREAKERLESS! / usá \ ( Not Necessary to Dismantle your Distributor) Opto- Electric "TRIGGER UNIT" . .. Only $34.95. 

America's Oldest and Largest Manufacturer of Opto- Electronic Ignition Systems. 

ALLISON Our BEST Salesmen are the USERS of our ALLISON System! 

AUTOMOTIVE COMPANY 1267 - E9 East EDNA PL., COVINA, CAL. 91722 

Circle 42 on reader service card 



Learning 
with CIE is 



Electronics 
no picnic. 

It takes work. 
And a few 
sacrifices. 
But 
it's worth it! 
The minute you start your CIE course 
you'll see why CIE is different than 
other home -study schools. 

Because as a CIE student you'll get 
the kind of electronics training that 
prepares you for a career, not just a 
job. We'll give you a meaningful, well - 
rounded foundation in electronics 
theory and practice. And with our 
special Auto -Programmed® Lessons, 
we'll make sure you grasp the key 
theories and methods of modern Elec- 
tronics. No "fun and games" frills. No 
time -wasting, superficial lesson material. 
No "snap" exams. 

We'll challenge your thinking. 
We have to. Because after you grad- 

uate, employers will expect you to really 
know how to analyze and troubleshoot 
virtually all kinds of electronics equip- 
ment. Some employers of electronics 
personnel have told us that our gradu- 
ates have what it takes. 

That's why we're so thorough. We've 
got a 40 -year reputation to uphold and 
we're going to keep it by giving our 
students the best independent home -study 
training we can. 

Sure, some of our weaker students 
drop out. (Learning Electronics with 
CIE is no free ride.) But you can bet on 
this ... the ones who do make it are 
ready! Ready to go out and make it in 
the rewarding world of Electronics. And 
that's the reason you want to learn, 
isn't it? 

You can have attractive 
job opportunities 
There have already been many exciting 
developments and breakthroughs in 

Electronics and some people might as- 
sume there will be no new frontiers . . . 

no new worlds to conquer. Not so. 
Electronics is still growing. In nearly 

every one of the new and exciting fields of 
the Seventies you'll find electronics skills 
and knowledge in demand. Computers 
and data processing. Air traffic control. 
Medical technology. Pollution control. 
Broadcasting and communications. 

Importance of an FCC License 
If you want to work in commercial 
broadcasting ... television or AM or 
FM broadcasting ... as a broadcast 
engineer, federal law requires you to 
have a First Class Radiotelephone Li- 
cense. Or if you plan to operate or to 
maintain mobile two -way communica- 
tions systems, microwave relay stations 
or radar and signaling devices, a Second 
Class FCC License is required. 

But even if you aren't planning a 
career which involves radio transmission 
of any kind, an FCC "ticket" is valuable 
to have as Government certification of 
certain technical skills. It's a job creden- 
tial recognized by some employers as 
evidence that you know your stuff. 

A good way to prepare for your FCC 
License exam is to take one of the CIE 
career courses which include FCC Li- 
cense preparation. We are confident 
you can successfully earn your license, 
if you're willing to put forth an effort, 

because the vast majority of CIE stu- 
dents have. In fact, based on continuing 
surveys, close to 9 out of 10 CIE 
graduates have passed their FCC exams! 

So if you are serious about getting 
ahead in Electronics ... if you are 
willing to put in the extra work ... get 
in touch with us. 

We have many career courses for you 
to select from. If you already have some 
electronics training, you may want to 
skip our beginner -level courses and en- 
roll in an intermediate program. Or, if 
you're really hot, there's a tough, college - 
level course called "Electronics Engi- 
neering" that can make you even better. 

Send today for FREE 
school catalog 

Send today for our FREE school 
catalog and complete package of inde- 
pendent home -study career information. 
For your convenience, we will try to 
have a representative call to assist in 
course selection. Mail reply card or 
coupon to CIE ... or write: Cleveland 
Institute of Electronics, Inc., 1776 East 
17th Street, Cleveland, Ohio 44114. 

Do it TODAY. 

G.I. Bill Benefits 
All CIE career courses are approved for 
educational benefits under the G.I. Bill. 
If you are a Veteran or in service now, 
check box for G.I. Bill information. 

CI ECleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

Yes, I want your FREE school catalog and career information package today. 
I am especially interested in: 

Electronics Technology Industrial Electronics 
FCC License Preparation Electronics Engineering 

['Color TV Maintenance Other 
Mobile Communications 

RE-81 

Print Name 

Address 

City 

State 

Apt. 

Check box for G.I. Bill information. 
Zip Age 

Veteran On Active Duty 

î 

L J 



WORLD'S SMALLEST 

RECHARGEABLE 

CALCULATOR..19.95! 
Does Everything Big Ones Do 

Small but mighty! 8- digit, 4- function 
electronic calculator even has automatic % key ... for only $19.95. Take it any- 
where. Carry it in your pocket or purse - it's 2/3 the size of a pack of cigarettes. 
This 31/2 -ounce dynamo features floating decimal, constant key, lead zero depres- 
sion, clear entry, more! At Edmund's low price, the unit comes with a Ni -Cad 
rechargeable battery pack that can plug into any AC outlet. No need for special 
recharging adapters. Calculator overall is just 2 x 31/2 x ° /,6" with plenty of room 
for most fingers. Another Edmund first with advanced technology. $19 95 STOCK NO. 1945EH Only ppd. 

GIANT FREE 
CATALOG! 
NEW. 172 Pages 
Over 4.500 Un- 
usual Bargains 
for Hobbyists 
Schools, Industry. 

CilJUST CHECK 
COUPON! 

EDMUND 
SCIENTIFIC CO. 
300 EDSCORP BUILDING 

Barrington, N. J. 08007 

(609) 547.3488 

America's Greatest 
Science. Optics Hobby Mart 

EDMUND SCIENTIFIC CO. 

SEND FREE 
172 PAGE CATALOG "EH" 
Charge my BankAmencard 
Charge my Master Charge 

Interbank No 

Card No 

Expiration Date 

30 -DAY MONEY -BACK GUAR- Name 
I ANTEE. You must be satis- Please print 

fied or return any purchase 
in 30 days for full refund. 

City State_Zip 

300 Edscorp Bldg., Barrington, N. 1, 08007 

Send me: 

_ELECTRONIC CALCULATOR(S) 

@ $19.95 ea. (No1945EH) $ 

Service and handling charge $ -$1 00 

Enclosed is 
[; check, [; m.o. in amount of $ 

Signature 

Address 

--------- 
HELPING TO DEVELOP AMERICA S TECHNOLOGY FOR OVER 30 YEARS. 

Circle 12 on reader service card 

Now! 
LED Displays for: 
Experimenters 
Schools 
Hams rt 

4 .K 
Calculators Counters 
Clocks Instruments 

Guaranteed No. 1 Industrial Quality 

All Displays Are RED, COMMON -CATHODE MULTIPLEX 

0.11 Inch, Standard 9 Digit Calculator & Counter 
R7H -122 -9 $4.30 ea 

0.12 Inch. 12 Digit Scientific & Micro -Processor 
R7H -11 S -12 $5.75 ea 

0.20 Inch, 3-1/2 Digit Meter&Instrument Display 
R7H -192 -4 $4.30 ea 

0.50 Inch, Clock & Timer Display 
R7R -502 -4 $525 ea 

0.27 Inch, Single Digit For All Applications 
B27R $1.00 ea 

SPECIFICATIONS INCLUDED WITH EACH SHIPMENT 

Send Check or Money Order to: 

Bowmar 
4900 East Indian School Road 
Phoenix, Arizona 85018 
Phone: (602)959 -4760 

Minimum Order $10.00 Please 
Arizona Residents Include 5% Sates Tax 

Quantity Inquiries Invited 

Circle 76 on reader service card 

8,192 x 8 BIT STATIC MEMORY 

EXCEPTIONALLY LOW POWER 

, <1 

KIT $2950° 

rJh.rt'1,.JUIL 
JULLILUI 

INTRODUCTORY OFFER - 
AUGUST ONLY 

* ALTAIR 8800/ IMSAI 8080 BUS COMPATIBLE 

* FAST 215 nS -FULL SPEED -FOR Z80 ALSO 

* EXCEPTIONALLY LOW POWER -LESS HEAT 

* LESS THAN OTHER "LOW POWER" MEMORY 

* BATTERY STAND -BY CAPABILITY 

* ALL SIGNALS TO MOS DEVICES BUFFERED 

PROTOTYPING BOARD 
EXTENDER CARD 

HEX /OCTAL ENCODER 
LOW PROFILE IC SOCKETS 

EDGE CONNECTORS 
DB25 CONNECTORS 

SHIPPING EXTRA, ADD $2.00 
NJ RES. ADD 5% SALES TAX 

ELECTRONIC CONTROL TECHNOLOGY 

P.O. Box 6, Union, New Jersey 07083 

Circle 74 on reader .reiIice card 

NEW PRODUCTS 
(continued from pube 77) 

bility of measuring not only DC battery volt- 
ages, but also the AC output of alternators. 
The 110 and 220 volt tests are of most use 
around the home. 

The voltage test figures are nominal values 
-the LED's will light on voltages somewhat 
above and below these figures to allow for 
the RMS differences of AC and DC voltages 
as well as allowing for variations in devices 
and those due to temperature. 

The Everyman's Circuit Tester, priced at 
$11.95 assembled and $8.95 as a kit, uses a 
single LED to indicate continuity, voltage 
presence (any potential from 4 volts to 600 
volts, AC or DC), and polarity. A two position 
switch selects the tests. 

Both testers use solid -state circuitry and 
the Sea, Road & Home model also incorpo- 
rates integrated circuits. Both will test con- 
tinuity of circuits with voltage present with- 
out "blowing " -a feature believed to be 
unique in continuity testers. The testers have 
survived rigorous drop- testing and continue 
to function (don't try that with those delicate 
meters). An ordinary 9V transistor radio bat- 
tery (not supplied) give the testers "go- 
anywhere" portability. The probes will reach 
test points as far as 50" apart. The red (posi- 
tive) probe is an integral part of the tester 
case to make readings even more convenient 
with the LED readouts being right In your 
hand at the test point. The cases are hand 
size, measuring just 8" X 11/2" X 1 ", and 
weighing just a few ounces. 

These new meterless testers are available 
in the U.S. by mail order from E /B.A Mar- 
keting, Box 727, St. Joseph, MI 49085. 

Circle 84 on reader service card 

SINE /SQUARE WAVE GENERATOR. A f ast- 
rising squarewave for testing transient re- 
sponse and low distortion sinewave are 
among the features of the LAG -26 generator. 
It has a sinewave output range of 20 Hz- 
200 kHz at 0 -5 VRMS with ±1 dB flatness 
and with distortion at less than 0.5% below 
20 kHz. Squarewave output is 20 Hz -20 
kHz in the 0 -10 VP -P voltage range with 0.5 
µs risetime. The new product also synchro- 
nizes signals from an external source and 
has a calibration accuracy of ±3 %. Output 
impedance is 600 ohms unbalanced and the 
frequency range is in four decade bands. 

The LAG -26 offers a 115/230 V; 50/60 Hz; 
3 VA approx. power supply. It measures 6 "H 
X 10 "W X 5 "D and weighs5.5 lbs .$139.95.- 



Leader Instruments Corp., 151 Dupont St., 
Plainview, NY 11803. 

Circle 85 on reader service card 

4- CHANNEL RECEIVER, model SA- 7300X. 
This 4- channel /2- channel receiver has a 
built -in CD -4 demodulator. Includes a CD -4 
hi -blend switch, automatic separation con- 
trol, carrier mode switch, and level and 
volume controls. Also features a one -touch 
changeable BTL circuitry, 2 tape monitors, 
an FM /AM linear dial scale, FM muting and 
loudness switches, 2 headphone jacks, and 
a speaker switch for 4- channel and 2 -chan- 

nel. With 4 VU meters and 1 tuning meter. 
It also includes 2 kinds of matrix circuitry. 
$529.95.- Technics by Panasonic, 200 Park 
Avenue, New York, NY 10017. 

Circle 86 on reader service card 

STEREO HEADPHONE. The new DT 440 will 
meet the requirements of the most demand- 
ing audiophiles who need an open high - 
velocity headphone, with a high degree of 
comfort, and an exceptional sound quality. 
This stereophone brings you full and clean 
bass response, crystal clarity of the highs, 
and accuracy in the midrange. With power 
output of up to 116 dB sound pressure, and 
extremely low distortion, they are ideally 
suited for both rock and classical music. 

The headphone itself is very light, weigh- 
ing only 9.6 oz. It is finished in brushed 
aluminum and mat black, and will match 
ideally with any high fidelity stereo system. 
$55.00. -Beyer Dynamic, 155 Michael Dr., 
Syosset, NY 11791. 

Circle 87 on reader service card 

MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED MATHEMATICS 
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 order 
your lessons on a money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1189 
PANAMA CITY, FLA 32401 

Circle 23 on reader service card 

MARKET SCOOP COLUMN 
GE- NICAD- 

RECHARGE BATTERIES 
CHARGER PLUS ANY 2 BAT- 

1 2" TERIES 
2-AA Batt. --GE -#5.95 Pair 
2-C Bat.- Gb-$6.25 Pair 

U haft. -GE -$6.50 Pair 
Guaranteed Recharge-1000 times 

HIGH E P.WE' 929 

TRANSISTOR Equiv. REP 707 L 
List price $16.00 3- ZENITH VIDEO 900 

AMPLIFIER PART 47121-743 2- SILICON NPN TRANSISTOR 100 ni 
BEP-S0015. List $1.75 I- SILICON NPN TRANSISTOR 100 
(810534 -HEP 85004) 5- ZENIER DIODE 100 
1N4757A ... I Watt -50 V 
ZENITH SILICON STICK REC ni 
TIFI ER. PART #103 -215 - 45K 
l'IV, also used in Electrohome, C95 
Motorola, E.D.I. d 
POWER TRANSFORMER 

(PAC- 48) -110V Pr1-12V See. 
Used In many transistor 229 
Power supplys 

1 
COLOR DELAY LINE -Used 169 
in most color sets 
Slllean NPN HV TRANSISTOR ni 
RCA -SK- 3021 -Hep -240 700 
RCA-SK-3028-Hep-241 1 ea. 
Transistor Specials -Your Choice in 
ßK3008, SK3018, ßK3020 100 
SK3122. SK3124 . lea. 

Transistor Specials -Your Choice 
1 
196 

SK3009, SK3024, SK3040 

WAHL- CORDLESS 
SOLDER 

IRON Complete with Auto 
Charger -Fast Beating- Compact 1195 

ZENITH 
TRIPLER PART 5212- 

109 Equivalent to ECG501 -33KV 995 
Out.. 2500pí J 
6" UNIVERSAL SPEAKER 159 in 6" 

quality Special buy F.A. 
15"- UNIVERSAL SPEAKER A95 

1-1 Large Magnet -Top (MIRY Y 
SPEAKER- 299 

Large Magnet -Special al Buy 
2% "x4" SPEAKER Cl1t 

Special Buy 10 for $5 EA. {l.7 
4"x8" "GUAM" 16 OHM SPK. 
Large magnet ... Special BUY 179 
(10 for $15.00) ..____.... _._....__... 

C in 50 

Ceramle Type -8 Ohm 550 
I -6')(9" Heavy Duty 10 oz. Speaker 

550 Ceramic Type ... Ohm J 3- ELECTROLYTIC CON - 900 
DENSERS. 100 /80/20 MFD- L 
300 Volts 

6-Too Brand Silicon RECT. 100 
I amp., 1000 YIP 

RCA 110° FLYBACK TRANS - 995 
FORMER. For Rik. & 1Vht. sets U 
-18ECV -For all types TV's. inc. 
Rotten). 3 FOR 10.00 
110° TV DEFLECTION YOKE A95 
or all types TV's incl. srhemetle T 
"COMBINATION SPECIAL" C95 
RCA 110° FLYBACK plus U 
I10e DEFLECTION YOKE 

9 ° FL T` '= ORMER 99 
for all type TV's (Blk. & Wht.) L 
70° FLYBACK TRANSFORMER 900 
for all type TV's (Blk. & Wht.) L 
70° TV DEFLECTION YOKE 900 
for all type TV's (Blk. & Wht. ) 
OLYMPIC A SHARP FLY- ni 
BACK l'art #0FT592 Equiv. 
Stancor #110 -408- 200 
Thordarson #F1y339 
90° COLOR YOKE For all 
Rectangular 19 to 25" 795 
Color CRT's 
70 
For ailLOou d cYOKE olor CRT's 

595 

C 1 FLYBACK Part# 2041I.ß 
795 

WESTINGHOUSE FM TUNER 399 
#476- V -015D0 1 Transistor 
WESTINGHOUSE FM TUNER 100 ni WESTINGHOUSE 

Tube) 1 
UHF TUNER - Transistor Type 295 
Used In all TV seta 

1-/ 
G.E. UHF TUNER -TRANSIS- 395 
TOR TYPE Model .#85X4 
ADMIRAL TV TUNER 
Model #94C393 -1 (2RA5 -4LJ8) 795 
Model #T94C441 -3 (Transistor) in WELLS GARDNER TUNER Part 195 
#7A 120.1 (4007 -2RAT Tubes) 

M del #EP 
TUNER (20K5 -4LJ8) 795 

1-1 Transistorized 
UHF /VHF TUNER 095 

Transistorized 7 
100' GREY SPEAKER WIRE 00 
2 Cond., mini zip. 101 uses 2 

UNIVERSAL TV Antenna Back of 299 
set mounting . 5 section roda 

BLUE LATERAL Magnet Amy. 179 
Replacement for most color TV's 
5 -10K -2 WATT BIAS POTS 100 in 
Used ln solid state application 1 

COLOR CONVERGENCE Assy. 249 
Universal type -good for most sets 

SWITCH Wall Mount ? Mount 
SELECTOR 100 

7 TUBE AM -FM STEREO p95 
AMPLIFIER CHASSIS. Corn- al 
pletely assembled -with tubes 
AS IS needs slight adjustments in 10 -MINI ELECTROLYTIC Cond 100 
For Transistor & miniature work 

SOLID STATE STEREO 
DISCO MIXER 
Features talkover -Q'ing 
both channels -slide control 

13995 SI'ECIAL PRICE 
25 -.0033 DISC CERAMIC COND. 100 
RMIS -500V -best quality 
I - VARCO STEREO CAR - 295 
TRIDGE Model TN4B with holder 

ERS 80/100/60 YMIFD 160v 
NS 100 

200 /30 /4Tmfd -350V 
COND 7100 

100Em dT1109V. 50 mtd.N75V 
100 

2- ELECTROLYTIC COND 100 
40 mid -500V 40 mfd -400V 1 

0" Leads-6.3V T30MA 
BULBS 

50 0 Hrs) 1 100 
8-MINI PILOT BULBS With 12" 100 
Leads -6.3V. 150MA (5000 Hrs.) 1 

PROD WIRE 
99 1--1 DELUXETQUALITY red & black 15 

1-COLOR POWER Ls9 
TRANSFORMER U 
RCA 2611150 _. special 
2- Colorburst Quartz - Crystal 189 
For most color TV sets 3579.545 KC 
5 ASST GLOSAR VARISTOR 
Popular replacements for 100 
most COLOR TV __.__..__...... 

COLOR -TV RECTIFIER -Used 195 
in most color sets -6500 3 for.... 

most useful assortment 
rt it1 TOOLS 100 

4 - TV ALIGNMENT TOOLS 1149 
For Color TV #2 

- 
1 

8 - TV COLOR ALIGNMENT 79 in 
Most popular type 2 

TV T LEAD -I$7 N 100 
300 ohm 

W 
500IN ' - 100' -51.50, 50' L 

CO -AX CABLE RG59U (Black) 269 
250' -$10, 100' -$4.50. 50' 

5-DUAL DIODE -MOST 
POPULAR TYPES Common 950 
cathode or Series connected L 
15- DIPPED MYLAR CAP. 00 
.01 -800V 1 

L-1.033-4300V 
I5- DIPPED MYLAR CAP. 100 

I5- DIPPED MYLAR CAP. 
.0033 -1000V -. 

15-DIPPED MYLAR CAP. in 
.047 -400 V 1 

00 

15- Molded Tubular Capacitors 00 in 15-Molded 
1 

15- DIPPED MYLER Condensers 
_. 

00 
1 .0039 400V _....... 

100 

Test Equip. Special Discount Prices 

TRANSISTOR RADIO 
asst type good, bad. broken, 150 
as -is, potluck 

assorted types good, bad /100 
broken, as -is, potluck ___.. - -_. 4 

200 ASST. Y. W RESISTORS 
Top Brands, Short Leads. 100 
Excellent Selection ____ _-_..._.._.__ 

75 -ASST'/ WATT RESISTORS 100 
stand, choice ohmages, some in 5% 1 
100-ASST Y WATT RESISTORS 100 
stand, choice ohmagec, some in 5% 1 

70 -ASST 1 WATT RESISTORS 
1 

00 
stand, choice ohmages, some In 5% 

35--ASST 2 WATT RESISTORS 100 
stand, choice ohmages, some in 5% J. 

50- PRECISION RESISTORS 100 
asst. list -price $50 Iss 98% _.._.... 1 
20- ASSORTED WIREWOUND 100 
RESISTORS, 5, 10, 20 watt ... -._ 1 

250 -ASST SOLDERING LUGS 00 
best types and aines ___._.___._.. 1 
250 -ASST WOOD SCREWS 100 
finest popular selection __________ 1 
250 -Asst Self Tapping SCREWS 100 

100 -ASST 6/32 SCREWS 
and 100 -6/32 HEX NUTS _. 

100 -ASST 8/32 SCREWS 
and 100 -8/32 HEX NUTS 

100 -ASST 2/56 SCREWS 
and 100 -2/58 HEX NUTS 
100 -ASST 4/40 SCREWS 
and 100.-4/40 HEX NUTS _.. 

100 
100 

100 

100 

100 -ASST 5/40 SCREWS 00 
L-/ and 100 -5/40 HEX NUTS 1 

500-ASSORTED 
most use ful se selected sizes ___ 100 

100 -ASST RUBBER BUMPERS 100 
for cabinet bottoms -other uses 

L.-1 
100 -Asst RUBBER GROMMETS 100 
best sizes - . -___. __... I- KENWOOD TWEETER A79 
Special Buy -4" RoundT 

IMMEDIATE DELIVERY ... Scientific light packing for safe delivery at minimum cost. Minimum Order $5.00 
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: [1 CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO & TV CORP., 529 Columbus Ave., New York, N.Y. 10024 212`8745600 
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LEARN 
AVIATION 

ELECTRONICS 

_ 4111 
at the School 
of Aeronautics, 
Florida Institute 
of Technology. 
Prepare for a REAL job in just 
2 years and earn a COLLEGE 
DEGREE at the same time. 
FAA publications identify that 
by 1977 the AVIATION IN- 
DUSTRY will need 230% MORE 
AVIONICS TECHNICIANS. 
Half the costs of airplanes to- 
day is in electronics, including 
navigation systems . . . in- 
struments . . . communica- 
tions systems ... and con- 
trol systems. 
We teach you in our labora- 
tories ... classrooms . . . 

and on our aircraft the theory 
of radio communications and 
how to flight check and repair 
all related equipment. 
Our placement record of grad- 
uates is 100 %... . Make 
your time and money spent 
REWARDED by a job in your 
field. 
The SCHOOL OF AERONAU- 
TICS operates one of the larg- 
est flight training programs in 
the WORLD and we are an 
"accredited University ". 
Classes starting September 
... January ... June. 
To learn more about our avia- 
tion electronic programs, 
check the reader service card 
or write direct to: 

The School of Aeronautics, 
Florida Institute of Tech- 
nology, P.O. Drawer 1839, 
Melbourne, Florida 32901 
Att: Director of Admissions 

Circle 11 on reader service card 

LARGE HANDLE SCREWDRIVERS, Bull 
driver, a 35% larger handle delivering 50% 
more power to the job. Line includes 16 
models in round and square blade styles. 

Genuine Phillips types, stubby and pocket 
clip models. -VACO Products Co., 510 North 
Dearborn St., Chicago, IL 60610. 
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IC TEST CLIP, Proto -Clip 24. Mini- trouble- 
shooter offers a narrow throat -perfect for 
bringing IC leads up from high- density 
printed- circuit boards, practically eliminating 
accidental shorts while testing live circuits. 

Can also be used to inject signals and wire 
un -used circuits into other boards. Scope 
probes and test leads lock onto the gripping 
contact teeth, freeing hands for other work. 
$8.50. -Continental Specialties Corp., 44 
Kendall St., P.O. Box 1942, New Haven, CT 
06509. 
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CRYSTAL -LESS SCANNER, Opti /Scan model 
SBE -12SM, a ten -channel AC /DC scanner 
receiver that digitally derives 16,000 different 
radio frequencies. With a pre -programmed 
card inserted in the unit, ten channels can 
be sequentially scanned for continuous auto- 
matic monitoring. Scan cards can be pro- 
grammed by the user for any frequencies 
within the public service, land mobile, ma- 

rine or business -industrial FM bands (30 -50 
MHz, 150 -170 MHz, 450 -470 MHz, and 490- 
510 MHz). Frequencies on any of the bands 
can be mixed on a single card. -SBE, Dept. 
P, Airport Blvd., Watsonville, CA 95076. 
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FREE bur glar - 
ire 

alarm catalog 
over 500 
systems, 

detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 96 fact -filled pages 
loaded with 100's of highest quality profes- 
sional alarm products, technical notes. 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors; Controls; Alarms: bells, sirens. 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 
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MODEL 100 AUDIO RESPONSE PLOTTING SYSTEM 
and general purpose sweep /tone burst /pulse generator con- 
sists of two sine /square /triangle function generators, pulse 
generator, frequency counter and peak amplitude measure- 
ment sections. It is primarily intended to generate a fre- 
quency response plot on an X -Y recorder or scope. 

Time base generator offers symmetrical or independent con- 
trol of the positive and negative sides of the ramp providing 
a duty cycle of .7% to 99.3 %. Frequency range is .0035Hz 
to 100kHz. Amplitude is 15Vpp into 500 ohms with ±5VDC 
offset. The time base output drives the X axis of an X -Y 
recorder. 

Audio sweep generator provides manual frequency adjust- 
ment or log /linear sweep of 20Hz to 20kHz. Blanking mode 
produces zero reference line on X -Y recorder or tone burst. 
Amplitude is 15 Vpp into 500 ohms or 10 Vpp into an 8 

ohm speaker. 

Pulse generator frequency range is .0035Hz to 525kHz. 
Pulse wideth is adjusted independent of frequency from 
4 seconds to 40 nanoseconds. Outputs are complimen- 
tary TTL. 

Peak amplitude measurement section measures internal or 
external signals from mike to power amp level. Amplitude 
output drives Y axis of X -Y recorder. 

Frequency counter is 6 digit, line triggered, and reads 

either internal or external. Sensitivity is 50 my peak 
at 20kHz. 

Dimensions: 8 x 14 x 3. Warranty: 1 year. $525, stock 
to 30 days. 

oeurr ouao 9764 Vine St. 
Bloomington, CA 92316 
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QUICK- DISCONNECT CONNECTOR aptly 
named Q.D.C. that connects and disconnects 
easily for fast installation and quick removal 
of Citizen band radios and other mobile 
electronic accessories. It is designed pri- 
marily to help the CB radio users remove 
their expensive CB transceiver quickly from 
cars, trucks, recreational vehicles, trailers 
or motorcycles when leaving to keep it from 
being stolen or to use for base operation. 
It can also be used on tape decks, speakers, 
lights, scanners, horns and other auto ac- 
cessories. 

Installing it is equally fast. Compressing 
the two clasps on either side of the male 
portion of the sturdy connector frees the 
CB radio or accessory from the power 

source leads. It is also ideal and fast for 
new CB radio installations. The molded 
Q.D.C. is completely insulated and polarized. 
Positive lock is assured between male and 
female sections. Disengagement is by slight 
finger and thumb pressure on the flexible 
molded clasps on either side of the connec- 
tor. To make power source and accessory 

leads interconnection with Q.D.C., four small 
quick -splice connectors are used. They 
easily snap the leads together. Electrical 
contact is made through metal contacts 
molded in the splice connectors shearing 
into the wire leads. 

The Q.D.C. consists of the polarized quick - 
disconnect connector with red and black 
colored connecting leads and four quick - 
splice connectors. All are packaged attrac- 
tively on a Breaker Corp. identifying red, 
white and blue display card. $2.95. Available 
at Breaker electronic parts distributors. - 
Breaker Corp. 1101 Great Southwest Park- 
way, Arlington, TX 76011. 
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METAL DETECTOR KIT, model UK 780, is 
used with simple home -built pickup coil 
that can be made from a length of copper 
tubing. Output is applied to any available 

earphone. Operated from built -in penlite 
batteries, draws only 3 mA. Operating fre- 
quency is around 300 kHz. $29.50.- Amtron- 
craft Kits, Ltd., One West 13th St., New York, 
NY 10011. R -E 
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DELUXE DIGITAL COLOR 

CONVERGENCE GENERATOR 

10 ROCK SOLID PATTERNS 

ALL 1C COUNTDOWN CIRCUITS 

QUARTZ CRYSTAL OSCILLATORS 

2 FULL YEARS' WARRANTY 

MODEL SG -150 $7595 

w ge y 

ANTENNA 

17eneo Electronics Inc. , CaOSNX.,l.H .e,=.,: 

10 

úelll M 

MODEL 

SG -100 

ONLY 

$5995 

2 Patterns: 20 x 16 Crosshatch, 320 
Dots, weight only 17 oz. 

WRITE OR CALL FOR DETAILS 

ELENCO ELECTRONICS INC. 
1928 Raymond Dr., Northbrook, IL 60062 

(312) 564 -0919 
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THE FERRET The Ultimate Trouble- Shooter 
1. SUB -TUNER 

Combination VHF and UHF 
tuner for rapid testing of all 
channels. Calibrated gain 
adjustments provide for sig- 
nal comparison. 

2. VHF -UHF TESTER 

Input for trouble- shooting 
and evaluating other tuners 
in or out of chassis. Cali- 
brated gain control adjusts 
for different output levels. 

3. 40MHz OUTPUTS 

IF signals from Digital Generator 

and Sub -Tuner for stage -by -stage 

analyzing and trouble- shooting. 

4. TV DIGITAL GENERATOR 

Crystal controlled for generating 
stable patterns in converging red, 

green and blue guns. Ideal for 

linearity, pin cushion, centering, 
focus and all picture adjustments. 

DESIGNED FOR LAB QUALITY & PERFORMANCE 

Model SG 785 

SOLD THROUGH DISTRIBUTORS ONLY BY 

le/e fl/a/ic 
2849 Fulton St., Brooklyn, NY 11207 
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how ollen 

could you use 

an Xcelite® 
"99 °? 

it's every 
tool you 
need 99% 
of the time... 
an Xcelite original! 

it's a screwdriver 

...for slotted, Phillips, Frearson, Bristol, 
clutch head, Scrulox® screws; in inch 
and metric size Allen hex and Allen hex 
ballpoint socket types; and Pozidriv® 
style. 

it's a nutdriver 
...in inch and metric 
sizes, regular, stubby, 
and magnetic, for hex nuts, screws, 
and bolts. 

it's a reamer 

it's extendable 

...for greater reach and torque. 

5 DIFFERENT HANDLE STYLES 
...regular and Tee, with and without 
reversible ratchet; junior, and stubby; 
all with Xcelite's unique spring device 
for quick blade insertion and removal. 
All shockproof, breakproof (UL). 

85 INTERCHANGEABLE BLADES 
...all the popular types and sizes. All 
precision -made, genuine Xcelite qual- 
ity. Fit all five handles. 

IN SETS, KITS, 
OR PIECEMEAL 
... roll -up service kits, 
compact, stand -up, 
plastic -cased sets; or 
individually as needed. 

in stock at leading 
electronic distributors... nationwide 

Weller - Xcelite 
Electronics Division 

The Cooper Group 
P. O. BOX 728, COOPER 

INDUSTRIES APEX, NORTH CAROLINA 27502 

Circle 14 on reader service card 

TV GAMES 
(continued f rom page 59) 

As a first step in your trouble shooting 
approach, we suggest you read through 
the circuit description that appeared in 
the first part of this article and become 
familiar with the various circuits. As you 
go through the description, refer to the 
schematic to clarify the logic theory and 
refer to the scope traces shown here for 
verification of the circuit functions. 

The TV screen is also an important tool 
in isolating trouble areas. For example, if 
the screen shows no paddles, you would 
immediately look at the outputs of IC4 
and IC6 to determine if the paddle signals 
exist. Similarly, if the ball is not seen, look 
at the collectors of Q3 and Q4 to deter- 
mine if rising and falling voltages are 
present. The screen can even be used to 
retweek the horizontal and vertical sync 
frequencies controlled by IC1 and IC26. 

The best troubleshooting approach 
uses the circuit description as a roadmap. 
Follow the write -up and use a scope to 
confirm that the signals are present and 
functional. In troubleshooting there is 
often a tendency to suspect components 
and overlook some of the more common 
faults that work their way into construc- 
tion projects. The most common problems 
will be traceable to solder shorts, cold - 
solder joints, misconnections, mislocated 
components and backward components. 

Some problems, especially intermittent 
ones, can be traced to inadequate decoup- 
ling. Because TTL circuitry is noise prone, 
it is important to provide adequate de- 
coupling between +5 volts and ground. 
Builders, who provide their own layout, 
may need to experiment with different de- 
coupling capacitors (other values and 
types) at different circuit locations. As a 
general rule, be sure that you have pro- 
vided a 1000 -pF main filter. Provide .01 
to .05 -0 disc capacitors on a i for every 
2 IC's basis. Where ceramic discs appear 
to be ineffective, use dipped tantulums of 
higher values (0.1 to 2.2 MF). Try a 5 to 
40 -SF tantalun capacitor at various board 
locations. 

As a systematic approach to trouble 
shooting, you may want to follow this se- 
quence. Confirm that the individual hori- 
zontal and vertical sync signals exist at 
pins 10 and 3 of IC1 and 10 and 3 of 
IC26, and the combined signals at 10 and 
3 of IC$ and 10 and 1 of IC5. Next, de- 
termine that the vertical and horizontal 
ramps appear at the collectors of Q1 and 
Q2. Then go to the horizontal and vertical 
ball signals on pins 1 and 2 of IC4 and 
pins 1 and 2 of IC6. Make sure that these 
signals are present and do vary with the 
movement of the four external paddle 
controllers. The next step would be to 
look for ball direction changes by check- 
ing for logic level changes on pin 5 of IC9 
and pin 9 of IC 10. Then check to see that 
the randomizing counter, IC20, is clock- 
ing. Beyond this, a combination of check- 
ing out the circuit description, the sche- 
matic, and following the logic signals 
through the circuitry with a scope should 
uncover any remaining problems. We do 
hope you've enjoyed this story and will 
expect to hear that you have had many 
hours of enjoyable game playing with 
both Super -Pong and Bumper. R -E 

over 2000 
unique tools, 

handy kits, 
precision 

instruments, 
technical 
supplies. 

Over 24 years of service to the world's finest 
craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 
the NC FLASHER today. 

National Camera 
2000 West Union Ave., Dept.GBA 
Englewood, Colorado 80110 

(303) 789 -1893 
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1976 EDMUND 
SCIENTIFIC CO. 

CATALOG. 

4500 UN 

USUAL BAR 
GAINS. SCIENCE - OPTICS - 
ELECTRONICS. 

Dozens of 
electrical and 

electromagnetic 
parts, accessories. 

Enormous selection of 
astronomical tele- 
scopes Unique Lighting 
and alternate energy 
items. Microscopes, bi- 
noculars, magnifiers, 
magnets, lenses, 
prisms, hard -to -get 
surplus bargains, in- 
genious scientific 
tools, A/V equip- 

ment. Request 
Catalog 

'EH' 

164 EASY 
TO READ PAGES 

FULL DE 

SCRIPTIONS. 

SAVE! 
... ORDER 

DIRECT WITH 
CONFIDENCE 

. EVERY ITEM 
CARRIES 

A 30 -DAY. 
MONEY -BACK 
GUARANTEE. 

EDMUND SCIENTIFIC CO. 
America's largest 

Science Optics Electronics Mart 
300 Edscorp Bldg., Barrington, N.J. 08007 609 -547 -3488 
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CLASS -G AMPLIFIERS 
(continued from page 49) 

the addition of the extra coils (L1 and 
L3 ) in the circuit of Fig. 13, harmonic 
distortion would rise more rapidly for a 
20 kHz signal while remaining at a much 
lower level for lower frequency signals. 
With the addition of this final refinement, 
total harmonic distortion is maintained at 
very low levels for both md- and high - 
frequencies, as shown by the solid -line 20- 
kHz curve of Fig. 16. 

FTC and Class -G 
The Class -G circuit seems to be partic- 

ularly attractive at this time in light of the 
pre- conditioning tests now required by the 
FTC in connection with determining the 
power output ratings of audio amplifiers. 
As many readers know, the FTC requires 
that amplifiers be able to sustain one 
third of their rated continuous power out- 
put for one hour. In Class -B circuits, this 
power level results in almost the greatest 
internal heat dissipation for the output 
devices and, in many cases, this has forced 
designers to increase heat -sink dimen- 
sions (and cost to consumers) without 
really providing audible benefit to users. 
On the other hand, Class -G operation can 
result in very nearly the most efficient 
operation at this one -third rated point 
(and at lower levels more often encoun- 
tered in musical reproduction) with ap- 
propriate economies in weight, power - 
supply demands and, most important of 
all, retail prices that the consumer has to 
pay for high -quality audio amplifica- 
tion. R -E 

*The author is indebted to Dr. Gentaro Mi- 
yazaki of Hitachi for allowing us to publish 
the first definitive description of Hitachi's 
innovative new amplifier circuit. Several 
claims of a pending U.S. (as well as foreign) 
patent have already been allowed by the 
Patent Office, and it should be noted that 
the actual inventor of the Class -G circuit is 
Mr. Tohru Sampei, of Hitachi. At one point 
in its development, classes of amplifiers 
seemed to be developing so rapidly that the 
company had thought to call the new circuit 
the "S "- system in honor of its inventor, but 
they settled for Class -G instead, after re- 
searching the matter thoroughly here and 
abroad. 

i 

"I'm afraid we'll have to take it in." 

one g Genercitot 
PAT. PENS. Next time you're 

repeatedly switch- 
ing static and dy- 
namic convergence 
patterns, think how 
much easier the 
composite HATCH - 
DOTS pattern be- 
low would make 
your job. It can al- 
so perform size, lin- 
earity, pincushion 
and centering checks. 
It's only one of sev- 
eral unique patterns 
produced by the 
ATC -10 that can 
save you time, 
trouble and most 
important - money. 
We'd love to show 
you how. Write us. 

ATC -10 
GENERAL TELEVISION 

SERVICER 
Extra wide range RF(IF attenuator for 
testing receiver sensitivity. 

GRAY QUAD pattern for gray scale 
tracking checks /adjustments. 

COLOR BARS pattern with 6th bar 
marked to make your job easier. 

3.58 MONITOR pattern for oscillator 
frequency checks with no need to short 
the AFPC test point. 

RED RASTER pattern for checking and 
adjusting purity at the flip of a switch. 

High level, 75 ohm video output. 

2 year factory warranty. 

30 day money back guarantee. 

American Technology Corporation 
225 Main Street. I )ept. 8C, Canon City, Colorado 81212 
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It's faster, easier and less 
expensiveThat's why ,.. 

we call it 
Super- Strip. 

As little as v17 7 

I 

tr 
This versatile mini breadboard features the same superior contacts, materials and construction 

Iwe use in our full -scale ACE All Circuit Evaluators. Any solid hookup wire up to #20 plugs right in 
to connect DIPs, discretes and almost any components you have on hand. Super -Strip gives you 
128 separate five -tie -point terminals in the circuit building matrix and 8 power and signal distri- 

Ibution lines - enough capacity to build circuits with as many as nine 14 -pin DIPS. And when 
you're done with your hookup, just pull it apart - everything's as good as new. Super- Strips come 
with your choice of nickel -silver or gold -plated terminals. Plus an instant -mount backing and quick - 
removal screws for fast and easy stack- 
ing or racking. Heard enough? Then stop Order 

looking and start cooking with A P 
Number 

IProducts Super- Strips. 923252 
923748 

I 
4 Numbers Above Name (MC) Good Thru 

Signature 

Print Name 

Address 

City State Zip 

I 

L 

Credit Card Number 

Model 
Number 

Terminal 
type 

Price 
Each Quantity Total 

SS-2 
SS-1 

nickel -silver 
gold -plated 

$17.00 
$18.90 

Check or M.O. 
enclosed 
Charge BAC 
Charge MC 

E Send catalog 

Total for merchandise 

Sales Tax (OH and CA) 

Shipping (see table) 
TOTAL ENCLOSED 

Shipping /Handling 25.01 to 50.00 2.00 
Up to $10.00 S1.00 50.01 to 100.00 2.50 
10.01 to 25.00 1.50 100.01 to 200.00 3.00 

Orders subject to acceptance at factory. 
Company PO's FOB Painesville. No COD Orders. i 

DEALER INQUIRIES INVITED. 

A P PRODUCTS INCORPORATED 
Box 110 -R Painesville, OH 44077 (216) 354 -2101 
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HI -FI TEST REPORTS 
(continued f rom page 56) 

tors are used throughout this section as 
well as on the separate voltage amplifier/ 
tone /driver combination PC board. A 
single -polarity 70 -volt supply energizes 
the PNP -NPN complementary output 
pairs which require a 5000 µF coupling 
capacitor for isolation between output 
and speaker connection points. A total of 
58 transistors are called out on the sche- 
matic which is found tucked into an en- 
velope stapled to the underside of the 
wood cover. (Why frighten consumers 
with a schematic before servicing is ever 
needed ?). Parts layout above and below 
chassis is such that access to any part is 
readily available when and if servicing 
should ever be required and a total of 
seven major and minor PC boards are 
used in constructing the model 4000. 

FM Performance 
Bang and Olufsen have obviously not 

had time to translate their tuner specifi- 
cations to the newly approved standards 
now being used by other manufacturers. 
Even based upon older standards, how- 
ever, the specifications supplied to con- 
sumers omit many important tuner per- 
formance figures and tend to confuse the 
reader with others. For example, IHF 
sensitivity is quoted in microvolts for a 
75 -ohm input as better than 2.0 V. The 
knowledgeable FM fan will at once real- 
ize that this is equivalent to a 4.0 micro- 
volt figure if the 300 -ohm input is used. 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Model: 4000 Manufacturer: Bang & Olufsen 

OVERALL PRODUCT ANALYSIS 

Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$595.00 
Medium /high 
Poor 
Excellent 
Good 
Excellent 

Comments: The B & O Model 4000 stereo FM receiver presents a series of curious con- 
tradictions. From a human engineering and aesthetic point of view, it is a 

veritable masterpiece, in the Danish tradition of clean styling and functional- 
ism. Yet, as you examine its performance specifications (aside from its high 
power rating) it looks not much better than a "compact" receiver that you can 
buy for much less (and which no spec- minded audiophile would consider 
seriously). The surprising thing about this "Beomaster" (as they call it) is 
that when you actually hook it up to a pair of decent speakers it doesn't sound 
as bad as those less- than -superb measured specs would have you believe. 
All of which raises the question (again) of how closely do measured specs 
correlate with what we hear under actual music listening conditions? This 
comment certainly applies to the amplifier portion, which delivered clean 
power -and plenty of it -to our relatively low- efficiency speaker systems (the 
B & O Model M -70 units, used for cable compatibility). Unfortunately, we 
cannot be as kind when it comes to the tuner. The sophisticated dual -light 
center -of- channel tuning indicator gave us different results for stereo and 
mono -neither of which correspond to lowest distortion tuning point. We even 
tried touch -up alignment but could never get the "equal brightness" point of 
the two lights to agree with the best tuning of mono and stereo stations for 
one dial setting. Each required retuning. Clearly, the 60 -watt rating per channel 
at 4 ohms is given as a primary rating because B & O probably expect to sell 
this unit with their own speakers having that nominal impedance rating, but 
U.S. consumers have a right to know the 8 -ohm power output capability, too, 
since so many speakers with which the unit will be used have that impedance. 

This is one of the reasons why the new the new standards. Regardless of imped- 
power (dBf) notations were adopted in ance, this spec turns out to be 17.4 dBf. 

Clever Kleps 
Test probes designed by your needs -Push to seize, push 

to release (all Kleps spring loaded). 
Kleps 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 

cn Pruf 10. Versatile test prod. Solder connection. Molded 
U phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
z lack. Phone tip. 51/2" long. $ .89 

0 All in red or black - specify. (Add 500 postage and handling). 

Write for complete catalog of - test probes, plugs, sockets, 
U connec o s, earphones, headsets, miniature components. 

Available through your local 
w distributor, or write to: 

RYE INDUSTRIES INC. 
Q 129 Spencer Place, Mamaroneck, N.Y. 10543 

In Canada: Rye Industries (Canada) Ltd. 
Circle 57 on reader service card 
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GO 
DIGITAL, 
GO DANAMETER= 

(The New VOM For Today's Needs.) 

0.25% Accuracy 
Full Overload Protection 
Really Drop -Proof 
Full One Year Battery Life 

D A n A 
Dana Laboratories, Inc. 

2401 Campus Dr, Irvine, Ca 92715, (714) 833 -1234 
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TABLE III 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Bang & Olufsen 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPABILITY 
RMS power /channel, 8 -ohms, 1 kHz (watts) 
RMS power /channel, 8 -ohms, 20 Hz (watts) 
RMS power /channel, 8 -ohms, 20 kHz (watts) 
RMS power /channel, 4 -ohms, 1 kHz (watts) 
RMS power /channel, 4 -ohms, 20 Hz (watts) 
RMS power /channel, 4 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz (%) 
Intermodulation distortion, rated output ( %) 
Harmonic distortion at 1 watt output, 1 kHz ( %) 
Intermodulation distortion at 1 watt output ( %) 

DAMPING FACTOR, AT 8 OHMS 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA ± - dB) 
Maximum input before overload (mV) 
Hum /noise referred to full output (dB) 

(at rated input sensitivity) 

HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± - dB) 
Hum /noise referred to full output (dB) 
Residual hum /noise (min. volume) (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of low frequency filter(s) 
Action of high frequency filter(s) 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 
Output level, headphone jack(s) (V or mW) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL AMPLIFIER PERFORMANCE RATING 

R -E 
Measurement 

48.0 
40.0 
42.0 
69.0 
44.0 
60.0 

40 -20 

0.16 
2.00 
0.065 
0.190 

24 

0.6 
50.0 
67.0 

10 -57, 1.0 
90 
95 

See Fig. 8 

See Fig. 9 
See Fig. 9 

2.87/ 
N/A 
230 
200 

0.37V @ 8 ohms 

Model: 4000 

R -E 
Evaluation 

No rating given 
No rating given 
No rating given 

Very good 
Fair (see text) 

Fair 
Poor 

Good 
Poor 

Very good 
Good 

Good 

Very good 
Poor 

Excellent 

Excellent 
Excel lent 
Very good 

Very good 

Very good 
Fair 

Fair 
Good 

Excellent 
Very good 

Superb 
Very good 

Fair 

Our sample did better, measuring 3.5 µV 
(16.3 dBf) for sensitivity in mono and 
4.0 µV (17.4 dBf) in stereo (see Table I), 
but these are hardly "state -of- the -art" sen- 
sitivity figures. 

The two tuning lights on the front panel 
are supposed to glow equally when correct 
center channel tuning has been accom- 
plished. Try as we might, we could never 
get agreement between these lights when 
we tuned for minimum distortion of re- 
ceived audio signals during our tests. We 
tried to align the IF system but if indica- 
tor correspondence was achieved for 
mono it was wrong for stereo and vice 
versa. Since we are equipped with a dis- 
tortion analyzer we were able to tune for 
lowest distortion and to ignore the light 
indicators, but what would a poor con- 
sumer do in this case? Other measured 
results tabulated in Table I speak for 
themselves and ranged from poor to very 
good, taking the price of this receiver into 
account. For some inexplicable reason, 
some of the THD readings in stereo act- 
ually turned out to be better than in 

mono. Stereo separation figures were typi- 
cal of those observed from circuit $ of this 
type which have so many critical align- 
ment points, though they were certainly 
adequate for obtaining a good stereo ef- 
fect from two -channel FM broadcasts. 

Amplifier measurements 
B & O evidently did have time to alter 

their statement of audio output power so 
that it more or less conforms with FTC 
requirements in this country. Quoting 
power only a 4 -ohm output impedance 
levels seems a bit deceptive, however, 
even if B & O's own speakers recom- 
mended for use with this receiver have 
that nominal impedance. If we had to 
rate the power capability of the 4000 op- 
erating into 8 -ohm loads, based on the 
limited power band of 40 Hz to 20,000 Hz 
that they use for their 60 watt /channel 
4 -ohm specification, the receiver turns out 
to be a 40 watt /channel unit, as tabulated 
in Table III. Note, too, that even with 
4-ohm loads the 20 Hz capability of the 
4000 is only 44 watts for the rated THD 

kainp 

Hot soldering irons can be 
murder on delicate electronic 
components such as IC's. That's 
why the DIGI- DESIGNER will 
become your bugs' best friend. 
It's a solderless breadboarding 
instrument that can save you 
time and burned out parts. 

DIGI- DESIGNER comes complete 
with clock, dual pulsers, logic 
monitors, voltage switches, 
built -in 5 volt supply, binding 
posts for external power, in- 
put/output BNC's, and more. 
Everything you'll need for fast, 
efficient circuit design. 

DIGI- DESIGNER. It means the 
end of "IC Hotfoot" and the 
start of efficient, creative cir- 
cuit design for you. Use the 
coupon below to order your 
kit today. U.S. price - $70.00 

r--.- -, 
CIRCUIT DESIGN, INC. 
Division of E &L Instruments, P.O. Box 24, 
Shelton, Conn. 06484 

Please send your model DD -1k 
DIGI DESIGNER in kit form (price 
$70.001. 

I 
I 
I 
' 
I 

Name 

Address 

City State 

Zip Telephone 

Enclose check, money order or num- 
Ibers from BankAmericard or Master 
Charge. We will ship post paid any- 
where in continental U S. - - -oNMI - 
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of 0.4 %. The 2.0% IM distortion that we 
measured should not be regarded by 
readers with all that much criticism, for 
remember that IM measurements are 
made using 60 Hz and 7000 Hz frequen- 
cies. Evidently, the low- frequency power 
output limitation of this receiver accounts 
for the inordinately high IM figure. Re- 
ducing equivalent output to just a couple 
of watts below the "rated" 60 watt out- 
put level brings the IM figure into line 
with published claims. 

The excellent conformity of the phono 
preamp section to standard RIAA equali- 
zation and its superior signal -to -noise ra- 
tion (measured unweighted and with ref- 
erence to the 3..0 mV input sensitivity) is, 
unfortunately, offset by the rather low 
overload capability (50 mV) of the phono 

input section. Thus, dynamic range of 
the phono section is limited not so much 
at the "quiet" end, as at the "loud" end, 

since peak velocities recorded on modem 
records might well drive high- output car- 
tridges into audible levels of distortion. 
We would have expected at least 6 dB 
more of overload capability in a receiver 
costing nearly $600.00. 

Referring once more to amplifier per- 
formance, Fig. 6 is a spectrum analysis of 
harmonic distortion components when 
the amplifier is delivering rated THD for 
a 1000 -Hz signal (this occurs at an out- 
put of 69 watts into 4 -ohm loads). Sweep 
in this 'scope presentation and that of 
Fig. 7 is linear, so that harmonics are 
evenly spaced. In Fig. 7, output was re- 
duced to nominal rated value (60 watts) 
and the spectrum analysis shows that sec- 
ond harmonic contribution has all but 
disappeared while third harmonic con- 
tent is some 60 -dB below the reference 
1 -kHz fundamental at the left of the dis- 
play. 

Maximum boost and cut range of the 
bass and treble controls is shown in the 
multiple sweep frequency scope photo of 

Fig. 8, while action of the high- and low- 
f requency filters is similarly presented in 
the scope photo of Fig. 9. Note that in the 
case of Figs. 8 and 9, sweep is logarithmic 

(SCUM' Timesavers 
, , . for the Professions/ 

SURBER' _..m 
TV signal vivid analysts 
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Castle products 

- advanced technology 

- modern styling 

- and they work! 

Ask your electronic distributor for 
them ... or write for more details. 

CASTLE ELECTRONICS, INC. 
5715 N Western Ave., Chicago, III. 60645 

Ph (312] 728 -1800 
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PROFESSIONAL AIDS 

SHELF FILES 
KEEP MAGAZINES, 

CATALOGS, MANUALS, 

JOURNALS, DIRECTORIES 

AND REPORTS NEAT, 

ORGANIZED 

Eliminate the clutter 
of loose magazines, 
catalogs, etc. Find 
what you want, 
when you want it 
by utilizing these 
handy shelf or 
desk top files. 
Available in 6 sizes 
from Reader's Digest 
to newspaper size. 
Constructed of 
heavy duty 
fibreboard. 
Attractive blue oaonNlztrouaoESK 
front panel. Adehesive 
identification labels 
included. 
Popular letter size: 11 1/=29x33/ 
10 for $14.75 
25 for $27.25 Other sizes available 

F Chicago Request Catalog 

PROFESSIONAL AIDS CO. 
1 S. WACKER DR., DEPT. 

CHICAGO, ILL. 60606 
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DESK OP INSTANT DATA SYSTEM 

THOUSANDS 

OF FACTS AT 

COMPUTER SPEED 

logo 

NO 
FILING OR 
REFILING I COMPACT. 
EVER! EASY-TO-DO 

The modern rapid way to locate count- 
less facts at your desk without thumb 
ing thru files. Specially coded cards 
are used to record any information you 
want close at hand - technical data, 
formulas, abstracts, case hist., bibli- 
ographies. Obtain just what you need 
in seconds -any group separates auto- 
matically simply by inserting a rod. No 

slow inefficient cross filing ... no me- 
chanical parts ... no special training 
... minimum set up time. 

30 DAY MONEY BACK GUARANTEE 

ONLY 

8 Basic 00 POSTPAID 
package s3 v 
(200 cards, 
hand notcher, 
sorting rods, 
instructions). 
Additional cards: 
1000 for $57.00 
postpaid. Sample Card Available 
Information Retrieval System, Div. of 

PROFESSIONAL AIDS CO. 
1 s. WACKER DR., DEPT. 

CHICAGO, ILL. 60606 

FREE 
LITERATURE 

ON REQUEST 
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in order to present a more conventional 
display of "frequency response" graphs. 
Filter action is seen to be minimal, with 
starting points extending too far into the 
important mid -range musical portion of 
the audio spectrum and with slope rates 
at only 6 dB per octave. The filters, there- 
fore, are not much more effective than 
the normal tone controls would be in re- 
ducing rumble or high -frequency noise. 

Loudness control action at various levels 
is shown in Fig. 10. 

Conclusion 
Our overall product analysis will be 

found in Table II, together with com- 
ments concerning the use and listenabil- 
ity of the B & 0 4000. For sheer beauty 
and styling, B & O deserves the recogni- 
tion afforded to them, but we can only 
hope that future electronic components 
distributed by them in this country will 
cater more to the perfectionist who craves 
top performance as well as top styling in 
a high -fidelity receiver. R -E 

Electronic tickets to replace 
subway tokens and hotel -room keys 

Ticket -activated turnstiles are being 
tested at a New York City subway sta- 
tion under a contract between the New 
York Transit Authority and Kenilworth 
Research and Development Corp. A pat- 
ent for a "static reader" of cards and 
tickets has just been issued to that com- 
pany. 

Magnetic tickets are already in use in 
some European subway systems, some 
of which charge different amounts for 
different distances and therefore cannot 
use the same "message" on all tickets. 

Kenilworth is also developing a coded - 
card system for hotels or motels. When 
a guest checks in, he gets a coded card 
to use as a room key. When he checks 
out, the room clerk changes the room 
lock combination by remote control from 
his desk. The next guests gets a card to 
match the new combination, randomly 
selected from a possible several million. 

MDAII. 
Dedicated to the idea that 
"No disease is incurable ... 
there are only diseases whose 
cures are yet to be found." 
Support the research pro- 
grams of the 
Muscular Dystrophy 
Association 

next 
month 
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CB Antenna Roundup 

Selecting the best possi- 
ble mobile antenna is vital 
for obtaining reliable 
communications in a mov- 
ing vehicle. 

555 -Timer Applications 
More about this versatile 
IC and the things you can 
do with it. 

MATV Antennas 

What you should look for 
and how to install them 
properly. 

Digital Time -Delay 
System 

A look at a prototype in- 
strument used in hi -fi re- 
search. The system can 
create a concert hall of 
any size or shape in an 
ordinary listening room. 

PLUS 

Mindpower: Alpha 
2 Hi -Fi Test Reports 

Komputer Korner 
Service Clinic 
Equipment Reports 
And much more 

There is only 

one 

2 -WAY 
RADIO 
HOME 
STUDY 

COURSE 

exclusively devoted 

to professional FM radio equipment 

We don't know how many 
TV repairman or 

other people there are 
in electronics 

who would like to move up to 
professional FM two -way radio. 

Nor do we know how many 
servicemen and installers 

there are 
already in the field 

who want to expand 
and upgrade their knowledge 

But we do know how many 
home study schools 

cater exclusively 
to both these groups. 

ONE! 

Please send me more information. 

Name 

Address 

Code 

I am a former MTI student. 
I am presently in the military. 
I am a veteran. U3 

MT/ 
Formerly 

MOTOROLA 
TRAINING INSTITUTE 

Summerdale, PA 17093 

(717) 732.3636 
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INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for testi 
mobn9 
transmitters 
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 range covers 
25 to 1000 MHz. The frequencies can be those 
of the radio frequency channels of operation 
and /or the intermediate frequencies of the re- 
ceiver 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 

International Crystal Manufacturing Company, Inc 

10 North Lee, Oklahoma City, Oklahoma 73102 
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CB TRANSCEIVER 
ROUNDUP 
(continued from page 42) 

phone, chassis -mount CB an- 
tenna, AM /FM telescoping 
antenna and polarity inverter. 

-Trans -Comm Manufacturing 
Co., 8885 Bond St., Overland 
Park, KN 66214. 

Unimetrics Porpoise I 

Base unit that covers all 23 CB 
channels plus one VHF /FM 
crystal -controlled channel for 

. 1.1111111 t 
monitoring NOAA weather. 
Has volume and squelch con- 
trols, delta fine -tuning circuit, 
455 -kHz filter for adjacent - 
channel rejection, S /RF meter. 
Rugged watertight construc- 
tion and corrosion -resistant 
materials for possible marine 
use. 117 VAC only. 8" X 9" X 
21/2 ".- Unimetrics, Inc., 123 
Jericho Tpk., Syosset, NY 
11791. 

UTAC Studio 4000 
Base unit with dual power -sup- 
ply for 117 VAC and 12 VDC 
operation. It can serve as a 5- 
watt PA system, has detach- 

able mike and power cords, 
circuit -breaker protection, ac- 
cessory 117 VAC outlet on 
rear panel and external speaker 
jack. Additional features are 
digital readout channel indica- 
tors, on- air /standby indicators, 
switchable ANL, separate AF, 
RF and IF gain controls, delta 
tune, dual- conversion receiver 
with headphone jack. Wood 
cabinet 18 "W X 71/2 "H. -I. A. 
Sales Co. of California, Inc., 
766 Lakefield Rd., Suite H, 
Westlake Village, CA 91361. 

Westport CB9000 
State -of- the -art transceiver 
with features that include a 
multi- purpose meter that dis- 

plays incoming signal strength, 
transmitter power output and 
SWR when tuning transmitter 
to antenna, a three -position 
delta tuning switch and ANL 
switch to disable the noise lim- 
iter when listening to ex- 
tremely weak signals. 6 "W X 

8 "D X 2 "H.- Westland Inter- 
national, 1658 10th St., Santa 
Monica, CA 90404. 

XTAL XCB -7 
Solid -state frequency- synthe- 
sized 23- channel transceiver 
for mobile installations. Has 
sensitive dual -conversion re- 
ceiver, S /RF meter, transmit 
and receive indicator lamps, 
switchable ANL, delta tuning, 

PA function and 5 watts audio 
output. There is an auxiliary 
volume control on the micro- 
phone for mobile operatiing 
convenience. 7.5" X 2.4" X 
8.5 ". -Far Eastern Research 
Laboratories, Inc., 8749 Shir- 
ley Ave., Northridge, CA 
91324. 

Zodiac M -5026 
Mobile, synthesized solid -state 
transceiver originally designed 
for use on boats but its rugged 
construction makes it applic- 
able to all mobile and base in- 
stallations. It is prepared for 

optional plug -in selective call 
modules (one for receive and 
one for transmit) and a scan- 
ning module for automatically 
scanning two optional chan- 
nels. A jack for an 8 -ohm ex- 
ternal speaker is on the rear 
panel. The connecting plug 
can be inserted in two posi- 
tions. In one of these positions, 
the internal speaker is auto- 
matically disconnected. Power 
supply 11.4 -14.5 VDC, posi- 
tive or negative ground, and 6 

VDC to 24 VDC or 117/220 
VAC with appropriate DC 
voltage converter and AC line 
adapter. -Zodiac Communica- 
tions Corp., Chrysler Building, 
New York, NY 10017. R -E 



CLOCK KIT ROUNDUP 
(continued from page 37) 

Caringella LDC -1, a 7 -inch high hexagon with one single large 
digit displayed! Also unique in appearance is the Babylon Space 
Age Clock whose case is a black- anodized 31/4-inch length of 
aluminum extrusion with a "far -out" cross -section. 

Assembly 
Some of the assembly and instruction "manuals" were one 

sheet of paper with a schematic and a parts list. Others were 
elaborate (such as the unexcelled Heathkit manuals), with many 
drawings and specific step -by -step instructions. Only the Heath 
manuals went to the extent of describing the physical appearance 
of each part, so a gross beginner in electronics could identify 
the components; others seemed to assume the builder could iden- 
tify resistors, capacitors, diodes, etc., and could put the kit to- 
gether with minimum instruction. This is unfortunate, since 
many of the kits were really simple enough for a beginner to 
tackle if they only had more detailed instructions. 

Clock kits that should take the average electronic hobbyist less 
than an hour for electronic assembly (not including case instal- 
lation and checkout) are rated "Easy "; "Medium" is from 1 to 
3 hours, with over 3 hours rated "Hard." Despite the excellent 
instructions, the' Heathkits, with many wires between sub- 
assemblies, appear to be the toughest to assemble of this group. 
The easiest of the group to assemble is, without reservation, the 
EC -2000. It was also the only clock built by the author from a kit 
that required no trouble- shooting! 

Building the kits 
Before attempting to build any of these clock kits, be sure 

you have the right equipment. You'll need a 25 to 50 -watt solder- 
ing iron with a small tip (1 inch diameter), fine longnose pliers, 
20 -gage stranded, insulated wire, wire cutter and stripper (a 
finger -nail clipper works great for small wire), and some small - 
diameter solder (if the kit doesn't include it). Digital Concepts 
include "solder wick" with their kits; it uses capillary action to 
soak up solder from unwanted points -very handy for some 
of the close work on these clocks. Patience is required, as well 
as careful soldering. Most of the problems encountered by the 
author in constructing these kits were traced to soldering- either 
bad joints, or "bridges" between circuit paths. 

A circuit trick you might want to add to most clocks using the 
MM5314 clock chip is one used in the Formula International 
MM5314 Clock. It is a characteristic of the display output of 
this chip that the number "six" is without a top- segment A is not 
activated. To remedy this, add one IN4001 or similar rectifier - 
diode from segment D or E to segment A (marked cathode end 
to A) . This will add the top segment to all the sixes as they 
appear in the display, since they are multiplexed. 

You may encounter some difficulty getting the clock to work 
properly after it's completed. The display, if it's lighted at all, 
will give you the best clues. Use a magnifying glass or jeweler's 
loupe to inspect all suspect (and non -suspect) solder joints -it's 
amazing how a connection that looks perfect to the naked eye is 
a mess under 7 -power magnification! Also look for solder bridges 
or "jumpers" across printed circuit paths or display or IC pins. 
If a common segment is "missing" from all the digits, check back 
through the segment driver circuitry to the IC. If a single digit 
doesn't light, check the digit- driver circuit back to the IC. If a 
particular segment of a single digit is dark, check the connection 
of that digit pin to the circuit -it could be a dead segment in the 
digit itself, which means a new digit! If the clock doesn't count, 
operate the time- setting controls -some clocks won't start until 
then. Be sure the HOLD switch isn't shorted. Also, be sure the AC 
is getting to the IC (pin 16 in Fig. 1). If the display doesn't light 
at all, check the power supply section. A voltage check across 
the power supply filter (220 µF in Fig. 1) will quickly tell you 
if you have DC voltage. 

For a better understanding of digital clocks and watches, in- 
cluding details on circuitry, an excellent book is "Electronic 
Clocks and Watches," by Michael S. Robbins (Howard W. Sams, 
Cat. No. 21162. $6.50). 

Setting your clock 
The time on these clocks is set with pushbutton, slide or toggle 

switches. Clocks using the MM5314 IC have the simplest time 
setting: the FAST switch moves the hours ahead once per second, 
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the SLOW switch moves the minutes ahead 
once per second, and the HOLD switch 
stops all counting. By simply setting the 
display time ahead of the real time, and 
then putting the count on HOLD until the 
real time catches up, you can set your 
clock to within a fraction of a second of 
whatever time standard you're using. 
Other IC's use various control arrange- 
ments to set time, some advancing tens of 
minutes, others changing twice -per- second 
instead of once, and some use two switches 
in combination to provide a third func- 
tion. Calendar and alarm controls are the 
most confusing at first. Three of the 4- 
digit clocks that normally display hours 
and minutes can be switched to show min- 
utes and seconds. Of all the clocks tested, 
only the Altaj 4 -Digit Alarm Clock had 

no means of synchronizing to the second. 
Some sort of time standard is necessary 

to set these clocks accurately. The phone 
company offers the most available and 
least expensive method -look up the num- 
ber for "time" in your local directory. A 
short -wave receiver that can tune in WWV 
or CHU time broadcasts gives more accu- 
rate time information. Caringella Elec- 
tronics offers a specially- designed Stan- 
dard Time Receiver kit (STR -1 $79.95, 
assembled $99.95) that receives these 
broadcasts on three crystal -controlled re- 
ceiving frequencies. 

Going mobile 
You may want to use your digital clock 

in your car, trailer, camper or dune -buggy. 
Only the Heath GC1093 and Nexus clocks 

INTRODUCING THE VERAS F8 COMPUTER 
THE SYSTEM DESIGNED WITH THE USER IN MIND 

A COMPLETE 
1K RAM 
SYSTEM 

With CPU card, buffered 
mother card, power supply 
and cabinet. The VERAS 
System is developed 
around the popular F -8 

Series of chips which in 
our estimation is the finest 
and most versatile Micro 
processor now available. 

THE CPU FEATURES: 
Two I/O ports on the CPU and ROM chip make 32 bidirectional TTL lines. 
The Fairbug programmed storage unit provides the programmer with all I/O subroutines, allows the 
programmer to alter or display memory, and register its contents via teletype. 
Programmable internal timer is built into the ROM chip. 
Built in clock generator and power on reset are built into the CPU chip. 
There is a local interrupt with automatic address vector. 
It is expandable to 65K bytes of memory. 
20 mil loop and /or RS232 interface included. 
1K of on board 2102 RAM. 
Serial interface built into PSU chip. 

OUR 4K RAM BOARD FEATURES: (OPTIONAL) 
Outputs buffered. 
On board decoding for any four of 64 pages. 
Address and data lines are fully buffered. 
32 2102 -1 static RAM's, 500 ns. or less, requiring no refreshing. 
No onboard regulators to cause heat problems. 
4K memory boards with connector, buffers and static RAM's are available in kit form for $149.00 

The fully buffered mother board will accept (4) 4K RAM boards for a total of 16K bytes of memory. 
Individual power terminals for each 4K RAM board are provided. Memory expansion beyond 16K bytes can 

be accomplished by the addition of more mother boards. Extra buffered mother boards with connector are 

available in kit form for $45.00 
Our regulated power supply is rated at 10 amps V and ±12V, with local regulators which is more than 
adequate to power our basic computer kit and extra RAM boards. 

All boards are high quality G-10, double sided, solder plated with gold plated edge connector. 

MECHANICAL FEATURES ARE: 
AlComplete modular plug -in construction. 
B)Specifically designed rugged aluminum card rack with provisions for voltage regulators (TO -220 

supplied) to keep heat off the boards. 
C) Designed for convection or optional forced cooling. 
D)AIl I/O ports brought out to the rear panel connectors for easy accessibility. 
E) Auxilary DC power available at the rear panel to power peripherals. 

Veras Systems is currently developing the following: 
UV PROM board, DMI and DMA board, Cassette, modem, video board and more. All these boards will 
have innovative design. something you will come to expect from VERAS SYSTEMS. 

SPECIAL INTRODUCTORY PRICE FOR THE VERAS F8 
Computer kit is $429.00 or $679.00 assembled. The price will be $459.00 after Sept. 15, 1976. The kit 
includes everything you need to build the VERAS F -8 Computer as described. All boards, connectors, 
switches and discrete components are supplied. Programming manual, data book and support documentation 
supplied. 8K Assembler and Editor (paper tape) available on request with minimum order of 8K RAM. 
Computer dealers and hobbyist club inquires are invited. 
Expected delivery time 30 days or less. 

The More Flexible and Expandible 

IComputer at a Comparative Price. 

VERAS SYSTEMS 

IWarranty: 90 days on parts 
and labor for assembled units. 
90 days on parts for kits. 
Prices, specifications and 
delivery subject to change 
without notice. 

Fairbug is a registered trademark of Fairchild Corp. 

r VERAS SYSTEMS 
A Div. of Solid State Sales. Inc. 
Box 74D, Somerville, MA 02143 
(617) 547 -7053 
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or Master Charge M 

VERAS F-8 Computer Kit 
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Name 
Address 
City, State Zip 

Circle 9 on reader service card 

are specially designed for car use, but at 
least three of the other kits included in 
this article could be adapted readily for 
car use. The Godbout Son-of-a- Cheap- 
Clock instructions specifically describe car 
operation using their optional Crystal - 
Controlled Timebase kit ($10.50) that 
provides 60 Hz from 12 volts DC. Actu- 
ally, all the MM5314 kits, and all the 
others that don't require boosted display 
voltages, can operate from DC supplied 
by a 12 -volt car battery if a timebase is 
added. S.D. Sales offers a timebase kit for 
$5.95 that uses a 3.58 MHz color -TV 
crystal and a National Semiconductor 
MM5369 IC to count down directly to 
60 Hz. You might even consider using a 
timebase in your AC- powered clock. This 
eliminates power line "glitches" (transient 
peak voltages) that can literally "knock 
your clock off" in terms of accuracy. The 
author has found the MM5314 chip par- 
ticularly vulnerable to this problem, some- 
times advancing hours or minutes for no 
apparent reason when powered by certain 
wall -sockets or near other electrical ap- 
pliances. 

Simply power the timebase by connect- 
ing it across the clock's power supply filter 
capacitor, observing polarity, and feed the 
60 -Hz output of the time base to the 60- 
Hz input pin of the clock IC (disconnect 
the existing input). This could increase 
the accuracy as well, since the power -line 
frequency can be "uncorrected" as much 
as 2 seconds in a 24 -hour period. Bear in 
mind, however, that crystal- controlled cir- 
cuits are temperature- sensitive, and will 
probably need trimmer adjustment ini- 
tially to put them "on the money." 
Claimed accuracy is typically 0.01 %, or 
about 9 seconds per day. 

concluded next month 

Harry Nyquist, Bell scientist 
and inventor, dies at 87 

Harry Nyquist, former Bell Labs scien- 
tist, possibly most widely known to read- 
ers of this magazine for the famous Ny- 
quist diagram, died April 4 in Harlingen, 
Texas. He was 87 years old. Many of his 
inventions and theories are now widely 
accepted as fundamental to voice, pic- 
ture and data transmission. He was 
awarded 138 patents during his 37 years 
with the Bell System. 

His discovery of the conditions neces- 
sary to keep feedback circuits stable, 
called the Nyquist criterion, is used not 
only in the study of electronic devices 
such as amplifiers, but even in the study 
of human regulating processes. 

Through theoretical analysis he deter- 
mined the minimum band of frequencies 
required to transmit various kinds of 
communication signals. 

Nyquist was the first to supply a quanti- 
tative explanation of thermal noise. He 
also invented methods of TV transmission 
and of correcting delay distortion in TV. 

Among the many honors he received 
are the Institute of Radio Engineers 
Medal of Honor and the Stuart Ballantine 
Medal of the Franklin Institute (both in 

1960), the Mervin J. Kelly Award of the 
American Institute of Electrical Engi- 
neers, 1961, the National Academy 
Founders Medal, 1969, and the Rufus 
Oldenburger medal of the American So- 
ciety of Mechanical Engineers in 1975. 



New fluorescent long -life lamp 
may fit ordinary lamp socket 

A fluorescent lamp now under a devel- 
opment contract between the Energy Re- 
search and Development Administration 
(ERDA) and its inventor, Donald D. Hol- 
lister of California, will screw into an 
ordinary electric light socket, use only 
one -third the energy of present incandes- 
cent lamps and may last ten years with- 
out burning out. 

The principle is the same as that of 
today's fluorescent lamps. These are usu- 
ally long tubes with a phosphor coating 
on the inside surface and containing 
mercury vapor. The phosphor emits visi- 
ble light when struck by photons of ultra- 
violet light, produced by exciting the 
mercury atoms with an electric dis- 
charge. In the household type of light, 

VISIBLE PHOTON OF LIGHT 

ULTRAVIOLET PHOTON 

MERCURY GAS 

COIL 

RF FIELD 

PHOSPHOR LAYER 

ELECTRONICS PACKAGE 

comparatively bulky starters and ballasts 
are needed to initiate and control the dis- 
charge-in the larger industrial "cold - 
cathode" lamps, high voltages are neces- 
sary. 

The Hollister Litek lamp looks much 
like an ordinary "inside- frosted" bulb. 
The mercury vapor is excited by radio 
frequency rather than the 60 -Hz house 
current. Transistor circuitry in the base of 
the bulb produces the RF current. Part 
of the circuit is a small coil in the center 
of the bulb. The RF field set up around 
this coil excites the mercury vapor atoms 
producing the ultraviolet rays. 

Much of the developmental work will 
be aimed at bringing down the initial high 
cost of the lamps (which would now be 
about $10 each) to a point where they will 
sell competitively with ordinary lamps. 

Second 24- channel satellite 
launched by RCA 

Satcom II- second in a series of high - 
capacity domestic communications satel- 
lites -was launched March 26 from Cape 
Canaveral. Like Satcom I- launched De- 
cember 12 (Radio -Electronics, April 1976, 
page 6) -it has 24 channels, twice the 
number of any previous satellite. 

The new satellite, like its older com- 
panion, gets its greater capacity by fre- 
quency interleaving and polarization di- 
versity- alternate transmission of signals 
on vertically and horizontally polarized 
antennas -to get 24 independent 34 -MHz 
channels within the allotted band of 500 
MHz. 

One of the four reflector antennas of 
Satcom II has been aimed at a point near 
Anchorage, Alaska, to concentrate six 
channels on the country's largest state. 

Another six -channel reflector antenna is 
directed to center its beam over Kansas, 
to provide concentrated coverage of the 
48 contiguous states and Puerto Rico. 
(Satcom I has 12 of its channels beamed 
on Hawaii.) Satcom II's other 12 chan- 
nels are for general coverage of the U.S. 
mainland, Alaska and Hawaii. 

FCC to simplify rules 
covering TV games 

The Federal Communications Commis- 
sion is reviewing the regulations that deal 
with video games, with the idea of sim- 
plifying them, states the chief of the FCC 
division that oversees approval of these 
games. 

All TV games must be submitted to the 
FCC for testing and approval before they 
can be sold. The games are tested for 
radiation, energy emission and interfer- 
ence, among other characteristics. 

TV games are not all alike. A few op- 
erate on video frequencies and must be 
connected into the video circuitry of the 
receiver or use an independent monitor 
to display the game board. These are 
classed by the FCC as low -power de- 
vices, under Part -15 of the Regulations, 
which covers devices that emit radio -fre- 
quency radiation. 

Most home TV -games have a control 
panel connected to the antenna of the TV 
set and operate on an unused channel 
frequency -often Channel 6 or one of a 
number of UHF channels. These are con- 
sidered as "Class -1 TV devices" by the 
FCC. 

save on gas! 
save on tune -ups! 
save on maintenance! 
Electronic ignition is "IN "I So says 
Detroit. 
Update your car with either a TIGER 
CD or a TIGER I breakerless system. 

Enjoy the benefits of better gas mileage, 
quicker starting, elimination of tune -ups, 
50,000 miles on points and plugs, and 
reduced maintenance expenses. 

TIGER MAX CD $69.95 
TIGER 500 CD 59.95 
TIGER SST CD 42.95 
SIMPLIKIT CD 31.95 
TIGER I 45.95 

Postpaid U.S.A. only. 

Td :Star Corpo ration 
Dept. WW, P.O. Box 1727 
Grand Junction, Colorado 81501 

Circle 19 on reader service card 
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21 millmn Amencans have high 
blood pressure But 50 percent of 
those who have it. don't know it 

When blood pressure goes higher 
man it should. and stays high. I sets 
the stage for heart attack or stroke 

Most cases of high blood pressure 
can be controlled with drugs and 
other advances in Treatment. That's 
why you should see your doctor reg- 

heularly Only he can tell if you need 
lp 

A awaae.on4ww 
wo..wa. ae...M 
Howl A.wMbMe 

Accuracy like a VTVM... 
Convenience like a VOM... 
NEW BATTERY-OPERATED FET 
SOLID -STATE VOLT- OHMMETER ==116 

Easy -to -build KIT 

$3690 =116K 

Factory-Wired & Tested 

$49.49 =116W 
Now you can get all the benefits of a 
VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting, 
for warm -up, no bulkiness. New F. 
Effect Transistor (FET) design n-- 
possible low loading, Instant -on bal 
operation and small size. Exceller 
both bench and field work. 
Compare these valuable features: 

High impedance low loading: - 
ohms input on DC, 1 megohm o: 

500 -times more sensitive than a s 
20,000 ohms-per-volt VOM WIC, 
versatility: 4 P -P AC voltage range 
33. 330, 1200V; 4 RMS AC voltage 
0 -1.2, 12, 120, 1200V; 4 DC voltag 
0-1.2, 12, 120, 1200V; 4 Resistance 
O.1K, O.100K, 0 -10 meg., 0.100 
4DB ranges. -24 to +56DB. 
Sensitive easy -to -read 41h" 20 
amp meter. Zero center positi 
able. Comprises FET transistor, 
transistors, 2 diodes. Meter a 
sistors protected against burnout 
panel for durability. High -impac 
lite case with handle useable a. 
ment stand. Kit has simplified 
step assembly instructions. Bot 
factory -wired versions shipped 
with batteries and test leads. 
63/4 "W x 27/e "D. 3 lbs. 



ELECTRONIC 
PARTS AND 

ACCESSORIES 
TL -477. Soldering Iron .. 2.99 

VC -274. 12 -Pc. Volume Control Kit .. ...49c 
XM -501. 40 -Pc. Terminal Strip .79c 

XM -370. 7 Seg. L.E.D. Display 1.29 

TR -446. 25 -Pc. Ass'td. SCR 1 49 

SW -555. 90 -120 V AC Relay .59c 

SW -156. Ctr. -Off Toggle Switch OPDT. Pkg. 2 2.49 

SW -460. 3 Button Push Switch .24c 

SW -636. Thermostatic Switch 50 -600 NO .....39c 
SW -152. Unimai 15A Switch SPST .49c 

SW -581. 5A Toggle SPST NO .39c 

SW -431. Phone Type Lever Switch 4 SPST ....62c 
SW -632. Reed Switch WiMagnet SPST. Pkg. 10 1.29 

M0 -359. 1130 RPM Timing Motor 120V AC .....49c 
TT -092. 2500 OHM Output Transformer .64c 

TF -047. 6 V t/2 A. Filament Transformer .44c 
TF -050. 12V .2A Filament Transformer .47c 

KN -030. 25 -Pcs. Assorted Knobs .49c 

ME -182. 0 -1 Ma Panel Meter 13 /8" Mtg. Hole ..89c 
ME-205. 0-200 UA. Panel Meter 1 5/16 x 5/8" ...74c 

Send to: Olson Electronics, Dept. LO 260 S. 

Forge St., Akron, Ohio 44327. Allow For 
Postage. COD 20% Deposit. Residents of the 
following states please add Sales Tax: Ca. 
5 %, Fl. 4 %, Ga. 3 %. II. 4 %, Ky. 5 %, Ma. 
5%, Mi. 4%, Mo. 3%, N.Y. 4%, Oh. 4%, 
Pa. 6%, Tx. 4%. 

ME' Please send me Olson catalog 
H CB catalog Both. Print '- 

NAME 

ADDRESS 

CITY 

STATE ZIP -- atti-------- slttt_- 
Circle 72 on reader service card 
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Display counter modulo 4 a 5 

FREQUENCY COUNTER 
MULTIMETER 

MODULES 
Iii DECADE COUNTER MODULE 52795 

sag LEO TTL circuitry (latched d,splav version available add fi.951 
121 TIME BASE -DIVIDER CHAIN MODULE 21.95 

MHZ crystal controlled oscillator. 6 decade d,v,der.'MHZ. 10010H2. 10KH2. 
11042. 100112, ¡MO, 11-1 Accuracy better than 001 %. Module contains 

dual JK Flip Flop lo, 
outputs 

13I FREQUENCY COUNTER GATE MODULE 16.95 
Schmidt trigger s IV. anoe.bas,c MOAN, Has 1 stage schist., 

tending Imp. to 1001..2, 
OP DIGITAL MULTIMETER MODULE 29.95 

(See beg-counter digital 
151 CAPACITANCE COUNTER MODULE 19.95 

specs tor ranges a. 
100E to 100.1F t 1% t ,cal Repue Frey. counter system IBI 

161 FUNCTION GENERATOR MODULE 19.95 
11-12 to 1MHZ. sm an aus son, . - tabled v cycle 
Less % 

D 

ptortion 
SYSTEMS n 

89.95 

market center 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per 
word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all 
caps) at 10¢ 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. 

EDUCATION & INSTRUCTION 
FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORK- 
SHOP, Dept. 282G Hewlett, NY 11557 

ELECTRONICS 
DESIGN NEWSLETTER * Logic Design Techniques wrh 

5e T n * Digital 6 Linear Design (4,V4G* 

pa^IOesS Theory 6 Procedures oocOC 

to * Construction Projects 4s 
Subscription $6 Sample Copy $1 

VALLEY WEST Box 2119 -L Sunnyvale, CA 94087 

UNLOCK your future. Become professional 
locksmith by spare time homestudy. $13 in 
an hour possible. All tools, equipment in- 
cluded. Facts FREE. Send name. LOCK - 
SMITHING INSTITUTE (homestudy), Dept. 
1339 -086, Little Falls, NJ 07424 

ELECTRONIC 

MUSIC SYNTHESIS /ANALOG PROCESSING 
PLANS &KITS *CIRCUIT THEORY 

INDUSTRIAL R &D TECHNIQUES 
*PARTS & COMPONENTS 

featuring STATE -OF- THE -ART technology, and 

professional -lab quality designs at LOW COST 

BUILD : Ultra wide range universal V C O 
Voltage controlled filters & amplifiers 

WRITE Joystick controlled filters & faders 

NOW plus MUCH MUCH MORE 
Free Information... sand self addressed, stamped envelope to 

C F R ASSOCIATES 
P o Box F Newton, N H 03858 

"the oldest name In synthesis for the experimenter" 

7 

/// ii Learn at home how to install burglar /fire alarm sys- 
tems in cars. homes, businesses. Big money. 
Growing demand with increased crime, violence, car 
thefts, arson. Nationally accredited course. Simple, 

e -0 clear, hands-on training, tools furnished. FREE facts 
by mall. No salesmen. Write SECURITY SYSTEMS 

1--1 MANAGEMENT SCHOOL, Div. Tech. Home Study 
Schools, Dept. 7479 -086 Little Falls, NJ 07424. 

F1 C.C. EXAM MANUAL 
PASS FCC EXAMS! Memorize, study -Tests 
Answers for FCC 1st and 2nd class Radio - 

tel. phone licenses. Newly revised multiple 
choice questions and diograms cover all 

areas tested in FCC exams, plus Sell-Study 

Ability Test. S9.95 postpaid. Money. 

back guarantee 

COMMAND PRODUCTIONS P 0 BOX 76348 8 

RAD,0 ENGINEERING DIV SAN FRANCISCO, (AL. 94126 

FOR SALE 
FREE catalog, ultrasonic devices, LED's, 
transistors, IC's, strobe lights, UART's mem- 
ories, digital thermometers, unique corn - 
ponents. CHANEY'S, Box 27038, Denver, CO 
80227 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, 
WV 26415 

SAVE ELECTRIC POWER! 
Save up to BOD /o electrical power with this 
unique, inexpensive, portable, permanent and 
legal method applicable for shops, homes, fac- 
tories, businesses, farms, sites. 100% Refund 
Guaranteed if not scientifically sound or if it 
employs gimmicks. 

CONSUMERTRONICS CO. 
Information $1.00 

P.O. Boo 542 Alamogordo, N.M. 88310 

LEARN Basic Digital Troubleshooting by 
correspondence. EDUCATIONAL TECHNOL- 
OGIES, Dept. RE, Box 224, Reynoldsburg, OH 
43068 

JAPANESE transistors. All transistors origi- 
nal factory made. Free catalog. WEST PA- 
CIFIC ELECTRONICS, P.O. Box 25837, W. 
Los Angeles, CA 90025 

Independent News Company, Inc. is pleased to announce a Retail Display Plan available to 
all retailers interested in earning a display allowance on Radio -Electronics magazine and 
who purchase the magazines from suppliers other than Independent News Co., Inc., or the 
publisher. 

To obtain details and a copy of the formal contract please write to Director, Retail Sales 
Division, Independent News Co., Inc., 75 Rockefeller Plaza, New York, N.Y. 10019. Under 
the display plan in consideration of your acceptance and fulfillment of the terms of formal 
contract to be sent to you upon your request you will receive a display allowance of 10% of 
the cover price per copy sold by you. This plan will become effective with all issues of 
Radio Electronics delivered to you subsequent to the date your written acceptance of the for- 
mal Independent News Co., Inc. Retail Agreement is received and accepted by our Company. 



 

PACKAGE OF TEN - DEDUCT 15% 

PACKAGE OF ONE HUNDRED - DEDUCT 25% 

1 / 
IC SOCKETS TTL 

.'100 .16 
7401 .10 
7402 .17 
7407 .10 
7404 .22 
7405 .22 
7406 .40 
7407 .40 
7400 .21 
7409 .22 
7410 .18 
7411 .29 
7413 .63 
7414 .81 
7416 .40 
7417 .40 
7420 .10 
7422 30 
7423 .33 
7425 .31 
7426 .30 
7427 .33 
7430 .23 
7432 .26 
7437 .40 
7430 .40 
7440 .20 
7441 1.13 
7442 .89 
7443 1.00 
7444 1.00 
7445 1.02 
7446 1.07 
7447 1.02 
7410 1.20 
7450 .20 

LOW POWER 
71100 
741.02 
74103 
741.04 
741.06 
74110 
741.20 
74130 
74142 

.29 

.29 

.29 

.29 

.29 

.29 

.30 

.11 
1.71 

7151 .20 74153 1.11 

7453 .20 74154 1.14 
7454 .20 74155 1.21 

7460 .20 74156 1.21 
7464 .40 74157 1.14 
7465 .40 71150 2.06 
7470 .35 74160 1.60 
7471 .35 74161 1.44 
7473 .40 74162 1.71 
7474 .40 74163 1.60 
7475 .66 74164 1.83 
7476 AS 74165 1.83 
7487 .91 74166 1.71 
7485 1.27 74170 2.65 
1406 .46 74173 1.71 
7489 LN 74174 1.06 

7490 .59 74175 1.60 
7491 1.12 74176 1.02 
7491 .02 74171 .97 
7491 69 74100 1.04 
7494 1.00 74101 3.43 
7495 .91 74102 .91 
7496 .91 74180 2.29 
74100 1.58 74185 2.29 
74105 .51 74187 4.50 
71107 .46 74190 1.35 
74121 .10 74191 1.35 
74122 .52 74192 1.25 
74123 .69 74193 1.19 
74125 .62 74194 1.25 
74126 .72 74195 1.02 
74132 1.02 74916 1.44 
74141 1.20 74197 1.02 
74145 1.20 74190 2.06 
74150 1.12 74199 2.06 
74151 .91 74200 5.90 

74279 1.08 

741.51 .33 74190 1.71 

74135 .38 74(91 1.67 

74171 .29 74193 1.94 
74172 .45 74195 1.94 
741.73 .56 74190 121 
74174 .56 741164 3.21 
74178 .91 74(165 3.21 

74185 1.44 
74186 .79 

LOW POWER SCHOTTKY 
741300 .36 741532 .38 
741.502 .36 741540 .45 
741504 .36 741543 1.40 
741508 303 741574 .59 
741510 .36 741590 1.10 
741520 .36 741593 1.30 

HIGH SPEED 
741400 
741101 
743404 

74H05 
74H10 
74H11 
741120 
74H21 

.25 

.25 

.25 

.25 
.25 
.25 
.25 
.25 

SCHOTTKY 
74500 .30 
74502 .45 
7450) .30 
74504 .45 

74H22 
74H 30 

741140 
741150 
741152 
741153 
741155 
74HM 

74(595 2.09 
74(5107 .59 
7415164 220 
7415193 2.20 
7415197 2.20 

741161 .25 
741162 .25 
741174 .39 
74H101 .39 
7411102 .49 
7411103 .58 
7434106 .58 
7434100 .M 

74504 .52 74522 .38 
74910 .30 74832 .42 
74520 .30 74574 .18 

5000 (NATIONAL) 
8091 .61 0220 1.49 0011 .65 
8092 .61 0230 L19 0012 1.02 
8095 1.25 $211 1.49 8821 119 
8121 .00 0520 1.16 88 10 2.19 
0123 1.41 0552 219 8811 2.19 
8110 1.97 3563 .62 88 le .29 
0200 2.33 8810 .70 8880 1.19 
8214 1.49 

5000 (SIGNETICS) 
8163 5.79 8167 2.59 

5000 
9002 40 

OTL 
b I 

411 

I; 

9)09 .79 9601 .09 
9112 .79 9602 .79 

91' 
944 
946 

.15 

.IS 

.15 

949 
962 
963 

.1S 

.15 
.15 

S DIGIT LED CLOCK KIT 
INCLUDES: 
MMI14 clock circuit 
6 INDIO LED displays 1.250" red 7 

wgmentl 
All net transistors. rei.lors 0 

cape dors 
1 double sided PC board accolnmodaln 

(IO', 0 tlotk circuitry 
S. Mona,. 0 instructions 
Dort not 

i 

nclude 12V -106 
Iranslotmer. switches a case $12.95 

QUANTITS DISCOUNT NOT 
APP/ l( Abu ON IRIS ITEM 

11111 s11111s t)N R1QI 1,1 AIM I1k 14( 1111 

PII Si Is PRI( II) HI I( 1\1 SI IHI I Al 11 

Soldier T.II - low profil 
8 pin S.P 14 pm 
14 pin .22 213 Pin 
lb pin 14 40 pin 
18 pin I, 

WIRE WRAP - gold plots 
014 pin .39 

CMOS 
40004 
4001A 
40014 
40064 
40074 
40084 
40094 
40104 
40114 
40124 
40134 
40144 
40154 
40164 
40174 

.30 
29 

29 
1.55 

.30 
1.79 
.66 
.62 
.31 
.29 
.52 

1.49 
1.19 

;4 

40104 1.39 40664 
4020A 1.49 4068* 
40214 1.19 40694 
40224 1.10 40714 
4023* .29 40724 
40244 1.02 4071A 
40254 .29 407545 
40274 .68 40784 
40204 1.11 40021 
4010A .51 45104 
40154 1.46 45254 
40404 1.99 4115* 
40424 1.69 4901A 

.56 4049A .65 
40504 .M 1.19 

1.02 
.SI 
.51 
.30 
.40 
.45 
.45 
.45 

.40 
1.09 
1.84 
2.10 

45 

74(00 
74(02 
74( 04 

74(08 
74( 10 

77( l0 
74(4/ 

074(73 

CALCULATOR CHIPS 
C T 5002 12 digit. 4 'unction lilted 

decimal - battery operation 
40 pin 2.79 

CTS00; 12 digit, 4 Junction plus 
memory. lilted decimal 
20 pin 2.99 

64845725 3 digit. 4 )onction, 
Iloaling decimal 20 pin 

64445736 6 digit. 4 function. 9V 

balles operation 18 pin 1.95 
MM57M 0 digit. S function plus 

memory and constant 
floating decimal. 95 
batten operation 
24 pin 

14645739 9 digit, 4 function, 9V 

battery operation 22 pin I 
. 

.25 

.30 

.51 

.78 
40 
40 

1.55 
1.20 

74(74 
74(76 
74C107 
74C 151 

74( 154 
74(157 
74(166 
74( 161 

1.20 
1.54 
1.3E 
3.66 
3.62 
2.02 
285 
2.93 

74C 162 
74(163 
74(164 
74(173 
74(195 
g0C95 
80C97 

293 
3.06 
3.06 
261 
2.66 
1.35 
1.13 

1.98 

4 

1 

AUGUST SPECIALS 
NSN71L Red common anode .27" 
NSN74 Red common cathode .27" 
MAN 8 Yellow common anode .27te 

Discrete LED Jumbo red 
F93410 RAM 256 bit Bi -polar 
LM301 Op Amp mDIP 
LM311 Volt Comparator DIP, TO -5 
LM340T 5V Regulator TO -220 
75491 Quad Segment Driver DIP 
7430 8 input gate DIP 
74121 One Shot DIP 
7474 Dual D flip -flop DIP 
723 Precision voltage DIP 

19 6 105 

226 147 

30 9 232 
45 3 309 
51 I 499 
)1 5 604 
84 5 715 
90 9 606 

10 /S 9.25 100 /S 82 
10/ 9.25 100/ 82 
10/ 19.00 100/ 165 
10/ .85 100/ 8 

10/ 15.00 100/ 135 
10/ 2.38 100/ 21 

10/ 8.08 100/ 71 

10/ 13.50 100/ 119 
10/ 6.37 100/ 56 
10/ 1.78 100/ 16 

10/ 3.40 100/ 30 

10/ 2.47 100/ 21 

10/ 4.25 100/ 37 

RESISTOR KIT 
RESISTOR ASSORTMENT Meld, NM 1% RN60 
10 RESISTORS PER VALUE Temp COEE 50ppm "C 
R IOHMSI l'4 watt colo, banded 400 resistor, 

387 8 25K 698, 40 values supplied in a 15 drawer. 

1 156 931K 84.5K 60 compartment Storage cabinet- 
1 506 11 8K 90.9K table or wall mount Ready to use 

2 49K 15 OK LOOK 

3 57K 21 5K 147K 11251 C í450a. 
4 75K 28 OK 215K 

9e lE 
5 49K 40 2K 324K 5200 SHIPPING 6 HANDLING 

6 04K 54 91( 464K SHIPPING VIA UPS OR PARCEL POST 

0100E GRAB .AO 
4MMW.- 
MGNM DIMES. 
2ENE. MODES 
SWITCHING 0100Eí 
L RICtIEIlIS 

1./4 1.40 
125/5 
)54/SR.00 

t 

MEMORIES 

1101 
17024 
1102 
5201 
;260 
5261 

1.95 

14.95 
2.95 

10.95 
I.9; 
2.19 

;262 
82523 
191410 
7409 
74117 
74200 

1.1 

1.69 
1.95 
2.48 
5.95 
;.411 

CLOCK CHIPS 
MMS311 54.45 
MM5112 195 

MM5314 
MM5316 
CT7001 

POCKET CALCULATOR 
'. tom Iron plu. .ddre.- 
..ble memnn odh rr.rdu.l ret.4 

4 dHpr drvpl.. plw m.rllow 
baner..a.rr u.e..r .ndard or 
... 6.r3.. Ale banes.. all ne.e. 

,. pail. in ...e, no ...emhle to..n, 
moto. non, m, 5.d.d 

Cale. Kil. Kil only 
Bannie. (alkaline. dnp.) 
Adapter 60Hr 
Kil. Batteries 3 Adapter 

\olio 

510.94 
1.00 
3.95 

15.95 

M CAPACITORS 
SOLID-DIPPED 20% 
.1 mid 35V .2S ea. 6.5 mid 6V .30 ea. 
.33 mid 35V .25 ea. 66 mid 505 .40 ea. 

1 mid 35V .25 ea. 10 mid 25V .44 ea. 
2.2 mid 209 .25 ea. 15 mid 109 .40 ea. 
2.2 mid 55V .10 ea. 33 mid 10V .40 ea. 
4.7 mid 16V .30 ea. 47 mid 651 .40 ea. 

SHIFT REGISTERS 
MMS011 1024 bit accum. dyn. 

O pin 
MM5016 500/512 bit dyn. 

0 pin 
915 -4025 Quad 25 bit 
:504 1024 bil mulliplesed dyn 

8 pin 

1.75 

1.59 
1.29 

4.45 

URIVERSALSREADSOARO 
s.l.. br. e1.4.34 bawd 

. .24 
o tot On IL. .p.'e ló 

bl.r,.ndo. mplL r 

ap 
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A.uA.nit1t ,..,ud'. es. 
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MISC DEVICES 
TAN 2208 IM gain block 14dB roDIP 1.39 
1,042209 FM gain block 40ds mITIP 1.59 

2511 64 s 0 t S .hara,ler generator 11.00 
I A 1046 Insnlor array 14 pin DIP .86 

M ILM RESISTORS 
196'. WATT 

QIS MCI PRICE MCI 
EACH MINIMUM 10 MINIMUM 100 

PIS VALUE PER 5ÚU1 

0 - 10 5.20 
IO - 100 .20 

TOO - 1000 
I1H10 

5.1S 
.10 5.09 
.10 .05 

RESISTANCE (OHMS) 
12.6 71.5 182 667 11.08 40.2K 
21.7 78.7 137 1.151 13.01 45.31 
15.5 04.5 191 1.5 it 1 5.01 44.71 
10.9 IOS 205 2.49K 111.21 54.91 
14.3 110 232 3.57K 19.1K MAK 
40.2 115 247 4.751 19.6K 64.98 
45.3 137 499 5.496 22.6K 69.81 
51.1 147 604 6.3K 24.91( 3.51 
61.9 153 715 7.151 20.06 
64.9 173 606 0.258 37.4K 

jener Diodes. Diodes 3 Reclil.ers 
4866 Diode 1505 S .25 ea. 

N 75.11 Lento 11V .25 
N 7474 jener 3.614 .25 
N 7S4Á Zener 6.81, 
N 7564 Zener 0.29 
N 904 Sm. Diode 30V 
N 914 Sw. Diode 100V 
N 4850 Zeh, 120V 
N 5230A jener 4.79 
N 52425 Zener 12V 

DISPLAYS 
MANI 57.95 
MAN2 
MANIA 
MANS 
144196 
MAN7 
MANI 
M4N66 
DL 10A 

3.95 
.19 

2.95 
1.95 
1.49 
2.95 
2.95 
2.19 

.25 

.25 

.10 

.10 

.25 

.25 

.25 

DISCRETE LED'S' 
0414 
MV50 
NSI100 
N91.101 
NS1102 
5( 209 -5 
8495020 
RID 
GREEN 
AMBER 
CLEAR 

S .29 
.I5 
.l; 

15 

l; 
18 

18 

18 

18 

IO 

MULTIPLE DISPLAYS 
NSN33 1 digit .12" red MD 
HP5042- 5 digit .11 red LED 

7405 
11P5002. 4 digit .11 red LED 

7414 
4P'425 -09 9 digit 25 gat disc h. 

1.79 

111 

3.25 

1.79 

5 OFF ON ORDERS OVER $50.00 
10 OFF ON ORDERS OVER $100.00 

5 OFF ON ORDERS OVER S 500.00 

1 

LINEAR CIRCUITS 
(00 Po. S Reg Isoper '111 10 -. S .82 
931 No Peel Op Amp 'GIP 105 .33 

102 Soll follower 10.5 .61 

104 Neg S Reg 10.5 .92 

(OS Pm 5 Reg 30.5 .82 

907 Op AMP /super 7417 m011 IC/ 5 .10 

)OI Mc no Prot Op Amp mOIP I0 S 1.02 

70946 SS IA regulator TO- I 1.35 

310 V follower Op Amp mDIP 1.23 

III Hr pert V Comp rnDIP 105 1.09 
)19 Hr Speed Dual Comp OIP 1.30 

1202 Neg Reg S. 12. 90 -220 1.60 

1201( Neg R.g 5.2. 12 TO -3 1.60 

122 net nron limer OIP 1.96 

324 Quad Op Amp DIP 1.75 

339 Quad Comparator DIP 1.69 

NOR Pm 5 leg 155. 65. IS. 115. 
155. IOV. 2457 10.1 

31ST m V leg ISV. 65. 35. 115. 
155. 185. 2451 10.220 

370 ACC /Squelch AMPI DIP 
172 A11-11 Slap dele. for 1)1P 

173 AM IM SSS Slop TO. S 

176 Pt' Reg mOIP .M 
MS to Audio Amp DIP 
110-0 .6y. Audio Amp mDIP 
181 Io None Dual prramp DIP 
182 to None Dual pre.mp OIP 
571 H,06 Sky. rate Op Amp 
S40 Pow., driver 30 -5 
590 her S Reg DIP 
555 Timer rnDIP 
556* Dual 555 Timer DIP 
560 Phase lot Led loop DIP 
562 Phase totted loop DIP 
565 Phase tm led loop DIP 10.5 
566 Iun.lion Gen rnDIP 10-4 
567 lone Der ode. mDIP 
709 Operahonal AMP TO -S or OIP 
710 Hi Speed Voll Comp DIP 
711 Dual O.Ilereme Comp.. DIP 
723 S Reg DIP 

733 Dal. ,ideo AMP% TO-5 
739 Dual IN Peel Op Amp OIP 
741 Comp Op Amp rnDIP 10.5 
747 741 Dual Op Amp OIP or t5 
740 Ireq Ad. 741 mDIP 
1304 111 Mulps Mimeo Demod DIP 
1307 IM Mulpt Servo Oemod DIP .05 
1456 Op Amp mDI 1.03 
1458 O.al Comp Op Amp mDIP .71 
1800 Stereo nlollipkyer DIP 2.85 
3900 Quad Ampltlrer DIP .49 
7524 Dual core memory sense Amp .52 
7525 Dual role memory sense Amp 1.13 
0035 VollaRe tonic. oW. ult. 4.89 
0066 9 DIG led (1h 0r,, DIP 2.59 
75150 Dud Lane Diner DIP 1.74 
75151 Dud Perepheral Ann 'GIP .40 
75452 Dual Peripheral Drover rnDIP .40 
75453 11517 DWI Perrph Drove. mDIP .40 
75491 Quad Seq Omer for 100 DIP .82 
75492 Het Digit diner OIP .92 

1.94 

1.71 

1.20 

2.93 
2.42 

1.30 
1.25 
1.75 
1.75 
2.95 
295 
1.02 
.69 

1.71 

4.54 
4.54 
1.19 
259 
L49 
.30 
.69 

30 

.71 

1.02 
1.23 
.37 
.82 
.40 

1.21 

Satisfaction guaranteed. Shipment will be made postage prepaid within 5 days from 
receipt of order. Payment may be made with personal check, charge card (include 
number and exp. date), or money order. Phone Orders- BofA and M/C card or C.O.D. 

Add 51.00 Io cover shipping and handling if order is less than SSO. Add 52.00 if order is 

less Than 510.00. California residents add sales tax. Include shipping expense for orders 
shipped oui of U.S. and Canada approx. 15% of order. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 3036 -R MONTEREY, CA. 93940 USA 

PHONE (408) 659 -3171 O 
Circle 27 on reader service card 97 
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World's Lowest 
IC Prices 

TTL 
7400 .14 
7402 .14 
7404 .16 
7410 14 
7420 .14 
7427 .25 
7438 .25 
7440 14 
7445 .45 
7447 .65 
7450 .14 
7451 .14 
7473 .22 
7474 23 
7493 .50 
7495 49 
74107 .29 
74116 1.00 
74123 50 
74150 60 
SCHOTTKY 
74S02 .25 
74S37 .40 
74S85 2.00 
745139 1.50 
74S140 .50 
74S153 2.50 
HIGH SPEED 
74H00 20 
74H01 20 
74H04 .20 
74H10 .20 
74H11 20 
74H40 .20 

74151 
74157 
74160 
74161 
74163 
74165 
74173 
74174 
74175 
74177 
74180 
74181 
74191 
74192 
74193 
74198 
9602 
9300 
9312 

745172 
74S175 
745181 
745197 
745257 

74H51 
74H52 
74H74 
74H103 
74H106 

60 
60 
.75 
.75 
.75 
.80 

1.25 
75 
.75 
.70 
.80 

1.50 
1 00 

70 
70 

1.00 
.50 
75 

.70 

3.50 
1.50 
3.50 
1.50 
1.50 

.20 
20 
40 
50 
.50 

LOW POWER SCHOTTKY 
74LS00 
74LS02 
74LS10 
74LS73 
74LS75 
74LS151 
74LS153 
74L$157 
74LS163 
CMOS 
4001 
4002 
4006 
4007 
4008 
4011 
4012 
4013 
4015 
4016 
4019 
4020 
4021' 
4023 
4024 
4025 
LINEARS 
NE555V 
NE556A 
741V 
1458V 
566V 
567V 
540L 

.25 

.25 
25 
40 
.50 
85 
.95 

1.50 
1.50 

16 
.16 
.90 
16 

.70 
16 
.16 
.35 
80 
.35 
.70 
90 
95 
16 
75 
20 

.43 

.90 
30 
52 

1.25 
1.35 
2.00 

74LS164 
74LS174 
74L$175 
74LS193 
74LS251 
74LS253 
74LS257 
74LS258 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

4027 40 
4028 .60 
4030 .35 
4040 .95 
4042 .60 
4043 .75 
4044 .70 
4049 .38 
4050 .38 
4066 .65 
4068 .35 
4069 .16 
4071 .16 
4073 .16 
4075 .16 
4516 .85 
4585 .85 
RAMS 
2102 1 50 
PROMS 
82$23/5123 1.95 

Order Minimum 810.00. Add 87.00 shipping and and/mg charge per order California residents add 6° 
sales tax. All orders shipped promptly 

Order the famous lasis 6 volume Programmed Learning Course "Microcomputer Design 
is a Snap" for $99.50 and receive a special $10.00 credit on any group of IC's. 

Satisfaction 100% guaranteed. 

ELTRO 

I 

1 

C.O.D. Orders: Phone (day or night) 
(408) 354 -1448 

PO Box 2542 D 
NSunnyvale, CA 94087 1 

L J 
Circle 73 on reader service card 

INTEL 8080 CPU $29.50 
2518 -HEX 32 BIT SR $6.00 
2102 -1 1024 BT RAM $ 2.60 
5202A UV PROM $12.50 
MM5203 UV PROM $12.50 
1702A UV PROM $12.50 
52044K PROM $24.95 
MINIATURE MULTI-TURN TRIM POTS 
100, 500, 5K, 10K, 25K, 50K, 100K. 200K 
$$ 75 each . . . . . . . . . . . . . . .3/$2.00 
ULTI-TURN TRIM POTS Smiler to Bourns 
3010 style 3/16"x5/8"x1-1/4": 50, 100, 
1K. 10K, 50K ohms 
$1.50 ea . . . . . . . . . . . . . . . . .3/54.00 
LIGHTACTIVATEO SCR's 
TO-18, 200V IA $ 1.75 

TRANSISTOR SPECIALS 
2N3585 NPN Si TO-66 $ .95 
2143772 NPN Si TO-3 $ 1.60 
2N4908 PNP Si TO-3 . . . . . . . $ 1.00 
2N6055 NPN Si TO-3 Darlington $ 1.30 
2145086 PNP Si TO-92 4/$ 1.00 
2N4898 PNP TO-66 $ .60 
2N404 PNP GE TO-5 5/$ 1.00 
2N3919 NPN Si TO-3 RF $ 1.50 
MPSA 13 NPN Si TO-92 3/$ 1.00 
2N3787 NPN Si TO-66 $ .70 
2N2222 NPN Si TO 18 5/8 1.00 
2N3055 NPN Si TO-3 $ .80 
2N3904 NPN Si TO-92 5/$ 1.00 
2N3906 PNP Si T0-92 5/$ 1.00 
2N5296 NPN Si TO-220 $ .50 
2N6709 PNP Si TO-220 $ .55 
2N3866 NPN Si TO-5 RF $ .75 
2N3638 PNP Si TO6 5/5 1.00 
2N6517 NPN TO-92 Si 3/5 1.00 

C/MOS (DIODE CLAMPED) 
74CO2- .25 4016- .40 4035- 1.18 
74C10- .25 4017- 1.10 4042- .68 
4001- .19 4018-1.20 4046- 2.20 
4002- .19 4019- .45 4047- 2.20 
4006- 1.20 4022- 1.00 4049- .43 
4007- .19 4023- .19 4050- .43 
4009- .47 4024- .85 4055- 1.45 
4010- .47 4025- .19 4066- .70 
4011- .19 4027- .48 4071- .25 
4012- .19 4028- .85 4077- .25 
4013- 35 4029- .95 4081- .25 
4015- 1.10 4030- .95 4076- 1.20 

LED READOUTS 
F ND 500-.5" C.C. $1.75 
HP 7740 -.3" C C $1 40 
MAN-4..25" C.C. Si 20 
MAN.7 -.3" CA $1.25 
NS 33 -3 dig. array $1 35 

Send 251 for our catalog featuring 
Transistors and Rectifiers 

145 Hampshire St., Cambridge, Mass. 

Terms: FOB Cambridge, Mass. 
Send Check or Money Order. 
Include Postage, Minimum 
Order $5.00, COO'S $20.00 

PRINTED CIRCUIT BOARD 
4- 1/2 "x6 -1/2" SINGLE SIDED EPDXY 
BOARD 1/16" thick, unetched 
5.50 ea . ............... 5/$2.20 
VECTOR BOARD 1 " SPACING 
4.5" x 6" SHEET 51.50 

4 WATT IR LASER DIODE $7.95 

2N 5460 P FET $ .45 
2N 5457 N FET $ .45 
2N 4891 UJT $ .45 
TIS 43 UJT $ .35 
ER900 TRIGGER DIODES 4/51.00 
2N6028 PROG. UJT $ .65 

VERIPAX PC BOARD 
This board is a 1/16" single sided paper epoxy 
board, 4h "x6h" DRILLED and ETCHED 
which will hold up to 21 single 14 pin IC's 
or 8, 16, or 151 DIP IC's with busses for 
power supply connector. $4.00 
MV 5691 YELLOW -GREEN 

BIPOLAR LED $1 25 
MT.2 PHOTO TRANS $ .60 
RED, YELLOW, GREEN OR 

AMBER LARGE LED's ... ea. $ .20 
14 PIN DIP SOCKETS $ .35 
16 PIN DIP SOCKETS $ 35 
MOLEX PINS 100 /51.00 

1000 /$8.00 
8 PIN MINI DIP SOCKETS S 30 

10 WATT ZENERS 39, 4.7, 
18 OR 22V ........... ea. $ .60 

1 WATT ZENERS 4.7, 5.6, 10, 12, 15, 
18 OR 22V ea $ 75 

Silicon Power Rectifiers 
PRV 1A 3A 12A 50A 125A 

100 .06 .14 .30 .80 3.70 
200 .07 .20 .35 
400 .09 .25 .50 
600 .11 .30 30 
800 .15 .35 .90 2.30 10.50 

1000 .20 .45 1.10 

1.15 4.25 
1.40 6.50 
1.80 8.50 

2.75 12.50 

SILICON SOLAR CELLS 
2W' diameter 

.5V at 500 ma $5.00 ea., 6/$27.50 

REGULATED MODULAR 
POWER SUPPLIES 

+- 15 VDC AT 100ma 
115VAC INPUT .......... $27.95 

5V DC AT IA. 115V AC INPUT ... $24.95 
12 VDC AT 54 $24.95 
IN 4148 / 1149141 15/$1.00 

TANTULUM CAPACITORS 
.220F 35V 5/51.00 6.80F 35V 3/51.00 
.47ÚF 35V 5/51.00 33UF 25V $ .40 
.680F 35V 5/51.00 300F 6V 5/51.00 
1 OF 35V 5/$1.00 150UF 20V $ .50 
4.7ÚF 35V 4/$100 
CT7001 ALARM CLOCK CHIP.... $5.75 

NATIONAL MOS DEVICES 
MM1402-3.20 MM5057-4.00 
MM1403-3.20 MM5058-4.95 
MM1404-2.50 
MM5013-7.75 
MM5016-3.50 
MM5017-4.75 
MM5055-4.00 
MM5056-4.00 

MM5060-4.95 
MM5061 - 4.30 
MM5555-6.25 
MM5556-6.25 
MM5210-1.95 
MM5260-2.95 

TIE IC SERIES 
74L00- .25 7442- .50 
7400- .15 7445- .79 
7401- .15 7446- .79 
7402-- .15 7447- .79 
7403- .18 7448- .75 

7472- .28 
7473- .32 
7474- .32 
7475- .50 
7476- .35 
7480- .42 
7483- .71 
7485- .95 
7486- .33 
7499-2.00 
7490- .47 
7491- .69 
7492- .47 
7493- .47 
7494- .76 
7495- .70 
7496- .73 

74107- .30 
74121- .37 

74123- .65 
74125- .49 

7404- .16 
7405- .18 
7406- .35 
7407- .33 
7408- .18 
7409- .18 
7410- .15 
7411- .25 
7412- .30 
7413- .45 
7414- .80 
7416- .27 
7417- .33 
7420- .15 
7426- .24 
7427- .28 
7430- .15 
7432- .24 
7437- .25 
7438- .25 
7440- .15 
7441- .82 

74126- .48 
74150 -1.00 
74151- .64 
74153- .69 
74154 -1.05 
74155- .79 
74157- .65 
74161- .99 
74164 -1.05 
74165 -1.05 
74173 -1.30 
74174 -1.00 
74175- .90 
74177- .79 
74180- .72 
74181 -2.10 
74190 -1.15 
74191 -1.10 
74192 -1.00 
74193 -1.00 
74194- .95 
74195- .72 
74196- .94 
74283 -1.50 
75324 -1.75 
75491- .60 
75492- .60 

MINIATURE DIP SWITCHES 

CTS -206-4 Four SPST switches 
in one minidip package. . . $1.50 

CT62066 Eight SPST switches in a 16 
pin DIP package. . . . . $2.55 

AY- 5.10134,30K ser. /par., par. /ser., uni- 
versal UART. . . _ . . $8.50 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT $1 20 
MTA 206 DPDT $1 70 

4 
SOLID STATE SALES 
P.O. 
SOMERVILLEBOX 

740 
, MASS. 02143 TEL. (617) 547-4005 

Full Wave Bridges 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS $ 6.90 
Si 1020 G 20 WATTS $13.95 
Si 1050 G 50 WATTS $24.95 

PRV 
200 

2A 6A 25A 
as 1.25 2.00 

400 1.15 1.50 3.00 
600 1.35 1.75 cob 
CD 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 
DEVISE $99.00 

LINEAR CIRCUITS 
LM 309K 5V 1A REGULATOR ... $1.00 
723 - 40 v 40VV REGULATOR ... $ .50 
301/748-Hi Per. Op. Amp $ .28 
3207 5, 12, 15, OR 24V 

NEGATIVE REG. 5135 
741A or 741C OP AMP. $ .28 
710 COMPARATOR $ 32 
307 OP AMP $ 25 
CA 3047 Hi Pef. Op. Amp S .95 
3407 5. 6, 8, 12, 15, 18, 24V POS 

REG. TO -220 $1.20 
101 OPER. AMP. HI PERFORM $ .75 
LM 308 Oper. Amp., Low Power $1.05 
747 - DUAL 741 $ 65 
556- DUALTIMER $ 95 
537 - PRECISION OP. AMP $1 70 
540 -70W POWER DRIVE $2.75 
LM 3900 - OUAD OP. AMP $ 49 
LM 324- QUAD 741 $1.05 
560 - PHASE LOCK LOOP $2 00 
561 - PHASE LOCK LOOP $2 00 
565 - PHASE LOCK LOOP $1 50 
566 FUNCTION GEN $1 65 
567 - TONE DECODER $1.75 
LM 1310N FM STEREO DEMOD. $2.75 
8038 IC VOLTAGE CONT. OSC. $3.90 
LM 370 - AGC SQUELCH AMP. . $1.15 
555 - 2ps -2 HR. TIMER S 47 

52.50 
$ .80 
$ .55 
$ 95 

553 QUAD TIMER 
FCD 810 OPTO- ISOLATOR 
1458 DUAL OP AMP. 
LM 380 - 2W AUDIO AMP 
LM 377 - 2W Stereo Audio Amp. .. $2.50 
LM 381 - STEREO PREAMP. .... $1.25 
LM 382 - DUAL AUDIO PREAMP . $1.25 
LM 311 - HI PER. COMPARATOR . $ .95 
LM 319 - Dual Hi Speed Comp. . , . $1.10 
LM 339 - QUAD COMPARATOR . $1.15 

TRIACS SCR'S 

PRV 1A 10A 25A 1.5A 6A 35A 

100 .40 .70 1.30 .40 .50 1.20 
200 .70 1.10 1.75 .60 .70 1.60 
400 1.10 1.60 2.60 1.00 1.20 

1 lin 
2.20 

600 1.70 2.30 3.60 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

Circle 28 on reader service card 



f.'4 -DIGIT ALARM CLOCK 

:....:' 
KIT NO.1 $13.95 

(with PC Board) 

FEATURES: 
Direct drive display outputs, Current control regulation -on chip, ' Low power brightness 

control -en chip. RFI eliminating slowup circuitry, ' Sleep Radio feature, 24 hr. snooze 

alarm, Independent digit setting,' Non multiplexed output circuitry. 12VAC CT 1/2 amp 

transformer for Kit No. 1 12,00 

'KIT NO.2 
Complete kit with components, PC Board. Transformer, wood 
grain case and filter for display window. Includes .25 in. 

readouts. 621.60 
KIT NO.3 

Complete kit with components, PC Board, Transformer, wood 
grain case, and filter for display window. Includes .5 inch read. 
outs. 622.50 

Components for Kit No. 2 or Kit No. 3 sleep radio feature, add 8.05 

HP7730 
33 in. high red 
very bright 
25mA per seg. 

Common anode. 
$1.20 

New _5 in. display 
by Fairchild. 
Common Cathode. 

FN0503 
51.60 

5/57.50 

TI 

DL727 
One of our best readouts 
.5 in. high, 20mA per 
segment. Common anode. 

$3.75 

F ND B 07 ANODE 

FND BOO CATHODE 

B in. High. The Best 
on the market. Ideal 
for large readout 
application. $4.95 

LEOS 
Mini red 
Jumbo red 
Jumbo green 
Jumbo yellow 

Fully multiplexed common cathode. 
Goldpfated. Idea for mini 6 digit 
cock. $1.30 1 

.12 

.15 

.20 

.25 

BURROUGHS 
12 DIGIT 

.25 in high orange 
digit. 160v dc 
Free socket. $2.50 

DL33 
If you like an 
array of displays, 
we have it. Com 
mon cathode. 

51.46 

4 & 6 DIGIT 
PC BOARDS 

PC Board k.7, 4 dig, distil ey FND 800 or 80] 
PC Board for 6 digit display FND 800 or 807 
PC Board for 4 digit display MAN series or DL 701 
PC Board for 6 digit display MAN series or DL '01 
PC Board for 4 digit display FND503 
PC Board for 6 digit display FND503 
PC Board,for 4 digit display 131747 
PC Oyard for 6 digit display 01747 
PC Board Ior 4 digit msnlav D1727 
PC Board for 6 rill,' ,li.n riv 01727 
PC Briard for 4 dig d d ' NI'71i 

S2 75 

S3 50 

SI 75 

S225 
S2 00 

Sl 00 

S2 50 

S3 00 

8225 
S3 00 

Sl 75 

THE KING OF ALTAJ 

Kit No. 70250 -1R (Red readouts) 
Kit No. 702501G (Green readouts) 
Kit No. 70250 -1Y 1 Yellow readouts) 
Kit No. 70250.2R (DL727 readouts) 528.50 5) 
Kit No. 70250.3R (FND807 readouts) _ $20.50 61 

$23,5° 
6 -DIGIT ALARM CLOCK 

THE KING FEATURES: 
1) 6 digit , 12 hr. 60 cycle or 24 hr. 

50 cycle alarm clock. 
2) Time sharing capability for dise 

play of additional information 
3) Single 12v. supply and e mini- 

mum of interface components. 
4) AM -PM and automatic power fail. 

ure indications. 
10 minute snooze 
Intensity control of LEDs. 

All kits include components, PC Boards, Transformer, case, and construction manual. trrttrrtrrttttttttrr ttrtttrrxtxrrrtrrrrttrrrt 
THE KING'S HAREM 

i.YR.-KriYYYYYYYYYYAIYYtYY4Y Y YtYasYiY W YYFY}RYYY. a'YYYY N.I.Yr-YY 

FATIMA 4 -DIGIT TEMP. KIT 
$19.95 

Features 4- digit temperature display; farenheit or centigrade; 
complete C-Mos application; uses 7002 4. digit counter. 

Kit includes all components, PC Board and instructions for interfacing 
with THE KING 6.digit alarm clock. Addition Number 1 

rAAAA'ttMtrrr*r tirwr.ttttrrt4tettrtrrrt troal xNl 

DELILA APPLIANCE STAR TER 
(Example) Set your alarm for 7: a.m. , set timer 
for 15 non. At exactly 7: a.m., the appliance 
will start at 7:15 your clock alarm will wake 
you. 

$9.95 

Kit includes all components, PC Board and instructions for interfacing with THE KING 
f digit alarm clock. Addition Number 2 

or Au AA ,. ,. .. a ****-**** Irett:rtttttx rrrrttter 

TANYA 60 

trxxtxt-wrrrrtrtttttxt 

HZ CRYSTAL TIME BASE 
ADDITIONAL FEATURES: 

1.) Low Power Consumption 
21 Directly Interfaces with King MOS Clock Chip. 
3.) 60 Hz output with crystal time base accuracy 
4.1 Ideal for Cars, Boats, & Campers. 

Kit includes all components, PC Board and instructions for interfacing with THE KING 
6-Digit Alarm Clock. Addition Number 3. 

orwrit rrrttrtrtretrtrnrrreirrrrrttmtttr ttttrrrrenrrrrtrrtrrrrrr 

s5.95 

GE TRANSISTOR ASSORTMENT 

TO98 cased Darling., SCRs, 
NPN,PNP, ect. 

50 for $0.95 
100 for $1.75 
300 for $5.00 

TTL BOARDS 
MEMOREX computer boards with TTL's Diodes 
and Transistors, etc. 

5 Boards containing 150.250 IC's 
1113.01B 

MSI 
Vise 

move 

MODULAR SCIENTIFIC 
INSTRUMENTATION 

KIT 016 FREQ. COUNTER 
Features FET input front end with trigger circuit for 
measuring complex waveforms. Measures from 0.1Hz to 
10MHz when used with Kit 015 or 019. Measures from 
.01Hz to 35MHz when used with Kit 013 and 014. 

$24.50 

KIT 017 DVM 
1.999V as basic, with polarity indication. 1 M ohm input 
impedance and accuracy to 1% if properly adjusted 

816.60 

KIT 020 RPM COUNTER 
Counts from 1 to 100,000 RPM. RPM counter kit contains 
components and PC board. 

$8.95 

KIT 030 POWER SUPPLY 

'Input voltage: 25V max. *Output current: 1 amp max. 

Load regulation: SomV. 'Output voltage: 5V. tine 
regulation: .01 %. (requires 8 -20V transformer) 

(Contains all parts except transformer) 
$4.55 

Now you can build some of the most advanced digital electronic instru- 
ments with our new series of low-cost modular scientific kits. These kits 
will expand the range of your electronic applications enormously --and all 

at a surprisingly low cost. 

The heart of the system is our 4 -digit Decade Counter (Kit 012) which 
features a full 4.digit LED readout (you choose the size best suited to your 
application). Combine this with a 5 -volt regulated power supply (Kit 030) 

and you have the basis of a wide range of sophisticated electronic instru- 
ments, including: 

A Digital Voltmeter (DVM) .. Kit 012 + Kit 030 + Kit 017 
Frequency Counter Kit 012 o Kit 030 + Kit 016 +Time Base 

RPM Counter Kit 012 + Kit 030 + Kit 020 + Kit 018 

TIME BASES 
1 Mhz crystal chain time base divider. Outputs; 
1 Mhz- 100Khz- 10Khz -1 Khz- 100Hz -10Hr 1 Hz -0.1 Hz. 

Accuracy better than .005% with proper adjustment. 

Kit 013 complete CMos with PC board .. 815.75 

Buffer Circuit for TTL Interfacing 

Kit 014 Same as Kit 013, but with TTL $13.75 

Kit 015 50Hz or 60Hz chain time base using line 
frequence as reference. Accuracy 0.1.0.05 %. Outputs 
1OHz'1 Hz- 0.1Hz. Complete with CMos shaping cir- 

cuit and PC Board $9.75 

Kit 019 Same as Kit 015, but with TTL and 60Hz 
only $7.75 

Kit 018 60Hz chain time base using line 1requence 
for Kit 020 RPM counter. 

'Outputs: .6 sec. = 100th of RPM 
6 sec.= 10th of RPM 
60 sec. = full revolution 

4 -DIGIT DECADE 
COUNTER KIT 

$19.95 KIT 012 

One chip 4 digit decade counter 
kit, with both 7 segment and BCD 
output. 

1. Chip features internal oscillator 
for scanning speed. 

2. Overflow and count extent out. 
puns. 

3. Transfer, reset, count, blanking 
and true compliment control in- 
puts. 

4. PC Boards can be cascaded to 
8-1216, etc. digits. 

5. Kit includes counter chip, drive 
circuit for 4 cathode type dis- 
plays and PC Board. (For read- 
out board see (FND70.FND503) 

MORE TO COME 

Watch this space in future issues for additional kits, 
including Multimeter, Timer, Capacitance Meter, 
Thermometer and many more. With our kits and 
your imagination, you'll find dozens of new and 
exciting applications. 

A LTAJ 
ELECTFIONE5 
P.O. BOX 38544e . Dallas, Texas 75238 

TERMS Check or money order No COD. 

Telephone (214) 2783561 
Texas Residents Add 5% 

MSI 
CLUB 

Send for your membership card to the Modular 
Scientific Instrumentation Club and receive a 

14q 10% di on future purchases of M.S.I. kits. 
Send $3.00 with your name and address. We 

will promptly send your very own registered 
membership card. Don't miss out on the 
savings. Write now. 

Memberships valid for one year from date of registration. 

Circle 61 on reader service card 
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CLOCKS 
6 digit AUTOMOTIVE CLOCK KIT complete 
with a CRYSTAL TIMEBASE accurate to .01 

percent. 12 volts d.c. operation - built in noise 
suppression and voltage spike protection. Read- 
outs blank when ignition is off - draws 25 mA in 

standby mode. Has .3 in. readouts. Use it in your 
car or for all applications where a battery-operated 
clock is needed. Approximate size 3" x 3.5" x 

1.75" 
WITH BLACK PLASTIC CASE $34.95 ppd. 
WITHOUT CASE $29.95 ppd. 
ASSEMBLED AND TESTED $45.95 ppd. 

MM 5320 TV CAMERA SYNC GENERATOR - 
this LSI chip supplies the basic sync functions 
for either color or monochrome 525 line /60 Hz. 
camera and video applications. The price is $4.95 
ppd. and includes the data sheet. 

CMOS CRYSTAL TIMEBASE KITS with .01 
percent accuracy. 5-15 v.d.c. operation. Draws 
only 3 mA at 12 volts. Single I.C. - very small 
size - the P.C. board is 7/8" x 1 -5/8 ". Choose a 

main output of 50 or 100 Hz., 60 Hz., 500 or 
1000 Hz., or 1 Hz. Several related frequencies are 
also available on each board, in addition to the 
main ones listed above. Be sure to specify the 
Frequency you want. All kits are $10.95 ppd. 

Flyer available - write for it or circle the reader 
service card. 

Box 3357 

TRADING 
CO. 

San Leandro, Ca 94578 

Circle 29 on reader service card 

iaichP"IY 
All pain are first quatity(no fallout), tested and puerai teed. 

P" Wm' 
SALEI98 

Memory pac 
M15016 NOS TO -5 512't1 

BIT shift registers 
from NATIONAL - with 
data $1.98 

Flip -Flop pac 
10assorted Flip- Flops, 
Dual Xs, PST's, and 
low power FU's. with 

data $1,98 

Comparator 
a 

assorted DIE' 
pac 

lasso, 710, 1" 
with data $1.98 

15TTL Gates 
series -7420, 7430, 7440, 
etc...A71 prime, marked 

parts, ith data 

.a LED pac 
~ assorted discrete 
LEO'S -green. red. and 

infra -red, with data. 

$1.98 

Transistor pac 
YVassorted To -92 

ii pi antic transistors- - 
PNP's and NPNs. mostly 

: Fairchild house marked. 

$1.98 
Regulators00 
A LM723 0IP variable ' 

regulators, 2 -40V, with 
data 

$1.98 

Diodes 
't Germanium computer 

" °nal diodes with leans 
trimmed for PCt mounting. 

$1.98 

Res 
5% 

istorsstara 
p my single standard 
value from 2.7 ohm to 
1M ohn 

$1.98 

nLinear pac 
p a rted inears In 

mini -DIP or 10 -5.741 op 

707 RF-1f amp, with data 
and circuit: $1.98 

DIP RC Network 
sorted 14 and 16 

pip IL'packages sand 96 

Ong 
precision resistors 

d 

available 

Switches 
85PST momentary contact 

push button N.O. Red 

y., panel, with lock washer 
and mounting nut. $1.98 

LED Display pac 
2 OL33 - 3 digits each, 
approximately .1" map-_- 
nified digits in a 12 ` -- 

pin DIP, with data 

$1.98 lIt 

5 pan for $9.90 mt 
The above are special 

y. pa $ offerings from Babylon- 

plc -a -pat for Electronics, and will 

' be shipped third class 

lOC Se áingtnnad ee.. ordering 

' t11awgfi #'ratraifiHt'F,?it7aorraot 
Capacitors 

- 
590 ea. 10 for S5.00 A 
.191000, 

15V pp0 

riFAlt'> Is' 

NPN T03 POWER 114.y'CTIFlERS 
TRANSISTORS 

9 10 for S6. ?' 

-., (RCA) 2009-10R 

' 712 10,10A 
Li. 5.1.70 l' 115.00 

urraF#.mrag rn 
I FULL WAVE BRIDGE 

30A, 100V 

14 "x14 "xS" 
Similar to Motornla 
M0A990. 

Each 51.00 
10 for 09.00 

SPACE ACE 

CLOCK KIT 
Instructions ' 

its - 12 p 

24 hour format. 

our digit clock kit includes all 
"arts for complete clock: 31/4"x 2' 

-ENO 70 readouts - 

-'45314 clock chip 6 all Iran- tor=. etc. 
$16.95 -extruded aluminum ca 

143 

POTTER 
BRUMFIELD g: 1. 

lype Relayuf *u 
a POT 3A Contacs ,¡ 

ANMAMERICAN5 

"' " "" 
24V DC . 51.50 

1650 coil; 

120V AC. .SI.75 Timmer 
. r 

Send a stamp for our flyer 
,rnre 19161 13,.2161 All 

910-361 -35'1 reads I3RBu. Due tie 
r -e Residents ELECTS Orders Ivs sLL 

m,., n,,. ,Tr, 
0,, ALL ß«,0s, 

nreer 

-- 
{ íTiKFi11A 'ÑritiJ:A7Y/vI 

(sting more money 

IC's a 

are pletedovith 
to i rase cocas, 

v.oa add ;1.00 Postage 
of Cali /ern,. 

shinned promptly. 
on 4.0.0.',. 

r10.á MA coil) 

*yv14NRN1 

-saving bargain ! 

and fully tested. 
gcia 0' cuide,. 

oche rs under 
one handling. 
add sales [ 

SIB minimum 

100 

FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Que. Canada, H3C -1H8. US Inquiries. 
NEW Canadian Magazine, "Electronics Work- 
shop", $5.00 yearly, sample $1.00. 
ETHCO, Box 741 "A ", Montreal 

CANADA'S LOWEST PRICED MAIL ORDER SUPPLIER 
ICSockets; Rectifiers, LEDs,, TTL; CMOS, Linea's; Ñ'arsfi!/we.... 

some typical prices include: 
mini-dip 741..5.45 SN7400.......I .29 C04002......S .29 
CD4025 .29 CD 4001 .29 C04027 1.05 
SN74LS279. 1.22 SN7433 ....... .49 SN7443 93 

For complete catalogue, send 254 tor handling se a 
stamped, self -addressed, 9X 12 envelope to PO. Sox 181, 
Station G', Toronto, Ontario. M4M 3G7 

ililltr 1 

RECORDS -TAPES! Discounts to 73%; all 
labels; no purchase obligations; newsletter; 
discount dividend certificates; 100% guaran- 
tees. Free details. DISCOUNT MUSIC CLUB, 
650 Main St., Dept. 3 -876, New Rochelle, NY 
10801 
SEMICONDUCTOR and parts literature, 
J. & J. ELECTRONICS, Box 1437R, Winnipeg, 
Manitoba, Canada, U.S. Inquiries Invited. 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE UPON REQUEST! 
If you haven't received our new Cata- 

log, write for free copy today. Address: Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

NEW adjustable three- output regulated 
power supply, plus 900 parts worth $400.00 
list. Solid -state Cartrivision television re- 
corder electronic unit. Schematics, parts 
cross -reference. Heathklt television transis- 
tor substitutions. Power CB radios, Micro- 
processors. $17.95 plus $3.50 S & H, USA. 
Free brochure. Master Charge, BankAmeri- 
card. MADISON ELECTRONICS COMPANY, 
INC., Box 369, D101, Madison, AL 35758 
ANTIQUE tubes, yokes, flybacks: all new, 
almost all in stock. MRS. MULLEN, 1711 
Mass. Ave., Lexington, MA 02173 (617) 862- 
3590 

- econotrace -$ 39.50 - 
coaveT TOUR SCOPE TO A CALDtlTED SEMI- 

CONDUCTOR CURVE TRACER FOR THE LOWEST 

COST EVER. MASURE GAIN, LEAIAGE, SVCEO, 

MATCH PAIRS, ETC. ALL CMOS, FATTER! INCLUD. 

E0. EASY TO OPERATE. MONEY SAO GUARANTEE. 

SEND CHECK FOR '39.50 PLUS .2.00 FOR POS- 

TAGE, INS. A MANGLING. C010. RES. ADD 

labs 3YA% SALES TAS. 

Sc 
POWs 1972 

BOULDER. COLO. e0302 

LOW cost digital /analog test equipment. 
Exceptional values. Free catalog. SALEN 
ELECTRONICS, P.O. Box 82, Skokie, IL 60076 
CANADIAN discount and factory clearouts 
catalog. Top brand stereo equipment, calcu- 
lators, test gear, CB & communications, tele- 
phones. Factory dumps -government sur- 
plus. Amazing bargains. Unusual items. Rush 
$1. ETCO -RE, 521 5th Ave., NYC, 10017 

"Closed- circuit" radio broadcast equipment for 
home or car. Small, solid state unit, when con- 
nected to FM radio, provides a choice of 24 
hour a day commercial -free music, medical in- 
formation, or special interest programs not 
otherwise heard. Standard model with built -in 
110 volt power supply $64.50. Car model $44.50. 
Custom combinations upon request. Music Asso- 
ciated, 65 Glenwood Road, Upper Montclair, New 
Jersey 07043. (201) 744 -3387. 

WIRE. Copper, resistance, bare, insulated. 
Stock list send 25 cents to PELICAN WIRE 
CO., 12701 State Line Road, Hebron, IL 60034 

Some stores 
sell test 
equipment 
at discount 
prices. 
At Fordham 
we discount 
their discount 
prices. 
B &K, EICO, RCA, SENCORE 
FLUKE, HICKOK, LEADER 
and SIMPSON 

Complete line of tubes, 
tools and electronic supplies 

FREE CATALOG 

FORDHAM 
RADIO SUPPLY CO., INC. 

85 Conklin Street 
Farmingdale, N.Y. 11735 ` Tel: (516) 752 -0050 

Circle 65 on reader service card 

REPLACEMENT FOR PIX TUBE? 
I need a replacement picture tube for 

a Sears TV. This is a 12DCP22. They 
quoted me a price of $200.00 on it! Do 
you know of another tube that will re- 
place this ? -A.C., Penns Grove, NJ. 

From the replacement picture tube 
manual, it looks as if either an 11SP22 
or 11 WP22 might do. Also, a 13JP22, 
(which will be so close to the same 
size that it wouldn't make any differ- 
ence!) . The electrical parameters are 
all close. 

VERTICAL PROBLEM 
I see two pictures on this Sylvania 

D05. One's rolling slowly down and be- 
hind it another one upside down! I 
can twiddle the controls and get one pic- 
ture. but it's only about an inch high. 
I've changed the tube; no luck. Any 
ideas ? -A.N., Lake Geneva, WI. 

You've got what looks like a tremen- 
dous foldover. Check your vertical 
height and vertical linearity controls; 
one of them may be open. If they're not, 
then you have probably got a shorted 
capacitor in the feedback loop. One 
that has caused this kind of problem is 
C318, the .0056 µF from the red wire 
of the vertical output transformer to the 
junction of R326 and C320. If this one 
is OK, check all the rest, especially the 
.1 µF coupling capacitor C314. 



COMPLETE ALARM CLOCK 
4 Digits 0.5" LED with brightness control 
'12 Hour display with AM /PM indication 
True 24 hour alarm with repeatable snooze 
Power failure indication for power interrupt 

MODEL EC 400 

(Not A Kit) 
Only $22.50 

NEW CLOCK KITS! 

11Ì i I 

1-.1 _I 1_ 
{i,llll 

MODEL 0C1032 
JUMBO DIGITS 
ALARM CLOCK 

1.2" Bright Yellow 
Color Readouts 

Features: 12/24 Hour Display, 24 Hour 
Alarm Set, 10 Min Snooze 
Switch, AM /PM Indicator 

Kit Includes:Woodlike Color Plastic Case, 4 
Digit 1.2" Neon Display with AM /PM. TMS 
3834 Alarm Chip, 2 pcs. double sided PC 
Boards, 16 transistors, all other components, 
Transformer and speaker 

SPECIAL $35.90 - -{ MODEL 0C1030 
4 DIGIT 

ALARM CLOCK KIT 
0.5" Green Color 

Readouts 
Features: .12/24 Hour Displays, 24 Hour 
Alarm Set, 10 Min Snooze Switch, AM /PM 
Display. 
Kit Includes: Orange Color Plastic Case, 0.5" 
LD8132 Green Color Readouts PC boards 
with transformer, all electronic parts with 
speaker. Only $28.50 

THE MOST POPULAR 

MM5314 KIT 

WITH A NEW CASE!! 
Features: 12/24 Hour Display 

50/60 HZ Input 6 Digits Readout 
Kit Includes: Grey Color Plastic Case 
MM5314 Clock Chip PC Boards and Trans 
former, 6 Green Color 0.3" Tube Readouts, 
All other transistor Drivers and other Corn 

CLOCK CHIPS 
MM 5311 24 pin 

MUX and BCD output 
MM 5313 28 pin 

MUX output 
MM 5314 24 pin 

MUX output 
CT 7001 28 pin 

Alarm Time & Date 
MM 53161F38171 40 pin 

Alarm, Direct Drive Led 

6 digits 
$.4.50 each 

6 digit 
$4.00 each 

6 digits 
$3.50 each 

$.6.50 each 

$4.50 each 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 

Touch on Touch Off 
use 7473 I.C. 
and 6V relay 

$5.50 each 

FM WIRELESS MIC KIT 
Transmit range up to 500ft. 

Easy to assemble 

$4.50 each 

GOLD WIRE WRAP IC SOCKETS 
14 pin 
16 pin 
24 pin 
28 pin 

.36 each 
.50 each 

1.25 each 
1.25 each 

10 for $3.00 
10 for 4.00 

10 for 10.00 
10 for 10.00 

SOLDER TAIL SOCKETS 
14 pin .35 each 
16 pin .36 each 
18 pin .40 each 
24 pin 1.00 each 
28 pin 1.10 each 
40 pin 1.25 
Standard Xtal Socket 

10 for 2.80 
10 for 3.00 
10 for 3.50 
10 for 8.00 
10 for 9.00 

10 for 10.00 
.35 each 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 

ELECTRONIC ORGAN 

uü` KEYBOARD 
3 Octaves Full Size 
Limited Quantity 

$33.00 each 

12 VDC Relay 
SPDT 4 amp 
$1.25 ea. 

6V 6AMPH YUASA 
Wet Rechargeable Battery 

$7.50 ea. 

Add so. Postage for 
This Item 

,Il 

AC ADAPTERS 
9 

4 .51 100MA, 6V 100MA 
AC 

9V 100MA, 121 IOOMA 
$2.85 each 

12V 150MA AC output 
$2 00 ea. 

TRANSFORMERS 
110V input 

.12 -012V lamp 52.25 ea 
12V CT 500MA 
with one group 165V 51.50 Al 

ponents. 03 -1224V 500MA S2.75 ea 

Special Only $19.95 ea. 

MODEL CT7001 
- a\ Drive 6 

,IIIi . .. . ç Fairchild FND ' 0.5" Red LED `. -- with MONTH & DATE 
50 /60HZ and ALARM 

(wiahsCeut) Only $28.50 ea. 
COMPUTER KEYBOARDS 

Iv 
/5e 

s_jr, 

NI -CD FAST CHARGE 
Rechargeable AA S ee 

BATTERIES 
BY SANYO 

ALL BRAND NEW 
$1.60 each 4 for $6.00 

LED READOUTS 

Fairchild FSC 8000 
0.8" Red LED 3'4 Digits 

with AM /PM. 
Direct Drive by MM 5316 or Fairchild 3817 

$10.50 ea. 

JUMBO LED 
Fanchilc 
END 800 

ae" Common Cathode 
Rea colar 

ONLY $3.50 ea. 

MAN 74 Red $1.00 
MAN 84 Yellow $1.50 
HP 0.3" Red 5120 
DL 747 RZD 52.50 
DL 727 Double Digit $2.50 
DL 707 0.3' Red $1.30 
FND 70 0.25" Red $0.60 
FND 503 0.5' Red $1.60 
FLV-50 Submini Red $0.15 ea. 

FLV-209 Mini Red 50.15 ea. 

Jumbo Red $0.15 ea. 

Jumbo Green $0.25 ea, 

Jumbo Orange$0 25 ea. 

SAE DIP SWITCHES 

6 78 

Pert No. 1004692 4X5PST SW 
1008-6928XSPST SW 

4 Toggle SPST Switches on a Mini Die 
18 pins) Only 51.50 ea 

8 Toggle SPST Switches on a DIP 
116 p,nsl Only $2 60 ea 

SUBMINIATURES TOGGLE 

JI SWITCHES 

SPDT On-None.On $1.70cä 

DPDT On-NoneOn $1.50 ed 

EECO BCD THUMBWHEEL 
SWITCHES 

8 positions S125e 
10 posaions 52 15 ea 
12 postions 02 50 na 

AUTO ALARM KIT 
The Crimefighter Auto 
Alarm is an electronic, 
self ontrolled auto pro. 
tection system, normally 
mounted within the glove 
box of an automobile. 

Two minutes after turning off the ignition, 
the alarm automatically turns itself "on." 
When the auto is reentered, the horn Wilt 
sound after a 1045 second entry delay. The 
automobile owner, by inserting the ignition 
key, will activate the alarm. Once activated, 
the alarm will sound for two minutes before 
automatically turning off. The alarm then re- 
sets and is ready to again protect the vehicle 
from unwanted entry. 
FEATURES: Simple installation: 5 wires, 
Automatically turns on when auto is parked, 
Adjustable entry time, Extended exit time to 
allow for unrushed exit from vehicle, Numer- 
ous applications include protection of boats, 
campers, trailers, motorcycles, trucks, Cannot 
e deactivated by "hot wiring" an auto, Can- 
not be turned off without ignition key, Neg. 
alive ground only. 

ONLY $10.00 per ka Completed Unit 516.00 

Standard Teletype Keyboards with gold 
plated contact switches. All switches are in- 
dependent and allow you to connect into any 
form of output. Only $22.50 

MODEL B SPECIAL ONLY $16.50 ea. 

Fully ASCII decoded with electronic parts 
TTL logic. Used but all in good condition. 

50 UA PANEL METER 
designed for 

roder. Scaled Mom o ut 10 
but can be erased and y 
own stele put on tap. Brand 
new in box. 

Only $3.80 ea. 

MEMORIES 

QUARTZ CRYSTALS 
1MHZ Computer Crystals $4.25 ea 

3.58 MHZ Color TV 
Crystals 51.25 ea 

Use with Nation MM 5369 to make 
a perfect time base for clock. 

1702A Erasable Prom $13.50 ea. 

2102-1 1024 BIT Static RAM $2.25 ea. 

Over 10 pcs. $1.99 ea. 

2107A 4K RAM 
in 22 pin DIP 

4096 BIT Dynamic Memory, Intel 
Prime Units 

$16.50 each or 4 for $60.00 
TTL AND CMOS PRICE LIST WILL BE 
MAILED OUT ON REQUEST. 

NATIONAL MM 5369 17. 

STAGE PROGRAMMABLE 
OSCIDIVIDER generate A 

60 Hz reference Frequency 
with a 3 -58 MHZ Color TV 
XTAL in Mini DIP Package 

ONLY $2.25 each 

COMPUTER GRADE 
CAPACITOR 

15500 MFD 
75 VDC 
$4.95 ea. 

5600 MFD 
60VDC 
$1.25 ea. 

NEW ALARM CLOCK CHIPS 
MM 5375 Series by National 24 mit package 
Multiplex output with b ightneas r i 

ONLY $3.50 ea. Ost .25 ee. 

PROGRAMMABLE OPTIONS PART e 

FEATURE OPTION au AO AC AD AE 

Frequency 
la 112 

SO HL 

X X X 

X 

1ee 
OnyiW 

12 Neu, 
ta Heu, 

X X X 

X 

Due . 
Feu... 

Men [emote. 
u< DCou.ur 

X X 

X 

Timer 
see.d Tien 

X 

Alee 
SH.., 

Tern 
OC 1..e1 

X X X 

X X 

Alarm 
Output 

Maduk,NaleMr 
NerMaamed 

X X X X 

X 

Mum e ON X X 

Iowa farm,.Off X X X 

pioö,uyl viaaröuwNaYr X X X X x 

AMer PM Oft hnryua.daa4y X X 

Indication OnWyNesetune X X x 

MINIMUM ORDER $10.00. California residents add 6% sales and 1.50 to cover postage and handling. 
Out -of -state and overseas countries add $2.50. 

11 
SEND CHECK OR MONEY ORDER TO: 

FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 

For more information please call (2131 679 -5162 
STORE HOURS 10 -7 Monday - Saturday 8/76 

Circle 30 on reader service card 
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S. D. SALES CO. P. O. BOX 28810 

DALLAS, TEXAS 75228 

UP YOUR 
COMPUTER! 

21L02 -1 1K LOW POWER 

500NS STATIC RAM 

TIME IS OF THE ESSENCE 

And so is power. Not only are our RAM's 

faster than a speeding bullet but they are now 

very low power. We are pleased to offer prime, 

new 21 L02 -1 low power and super fast RAM's. 

Allows you to STRETCH your power supply 

farther and at the same time keep the WAIT 
light off. 

8 for $17.50 

TOUCHTONE KEYBOARD 
SWITCH SET 

By Controls Research. High quality long life switches 
with keytops. For encoders, combination locks, etc. 

12 switches and tops, including 0 thru 9. Switch 
contacts are independent, allows hook -up to any matrix. 
Keytops easily removed. 

$2.95 Set 
2 for $5.00 

4K LOW POWER RAM BOARD KIT 
Imsai and Altair 8080 plug in compatible. Uses low power 

static 21L02-1 500 ns. RAM's. Fully buffered, drastically 

reduced power consumption, on board regulated, all sockets 

and parts included. Premium quality plated thru PC Board. 

THE WHOLE WORKS 

589.95 
Call your BANK AMERICARD or MASTER CHARGE 

order in on our 
CONTINENTAL UNITED STATES TOLL FREE WATTS: 

BANNAMERICARD 

(IYI/Ini/ />/ 

1 MORE TIME 

1- 800 -527 -3460 
TEXAS RESIDENTS CALL COLLECT: 

214/271 -0022 
Please call between 8:30 AM and 6:00 PM C.S.T. - Monday 
through Friday. You may also call to check stock or just ask a 

question. However, only B.A.C. and M.C. orders will be accepted. 
We do not ship C.O.D. (See terms of sale on other page.) 

Circle 59 on reader service card 



S. D. SALES CO. P. 0. BOX 28810 DALLAS, TEXAS 75228 
ALARM CLOCK KIT SIX DIGIT LED 
Thousands of hobbyists have bought and built our original clock kit 
and were completely satisfied. But we have received many requests 
for an alarm clock kit with the same value and quality that you have 
come to expect from S.D. So, here it is! 
THE KIT INCLUDES: 

1 Mostek 50252 Alarm Clock Chip 
6 Hewlett Packard .30 in. common cathode readouts. 

15 NPN Driver Transistors 
2 Switches for time set 
2 Slide Switches for alarm set and enable 
1 Filter Cap 
4 IN4002 Rectifiers 
1 IN914 Diode 
1 .01 Disc Cap 

15 Resistors 
1 Speaker for alarm 
1 LED lamp for PM indicator. 

$9.95 
PCB - 3.00 

XFMR - 1.50 

60 Hz. Crystal Time Base 
FOR DIGITAL CLOCKS $5.95 

S. D. SALES EXCLUSIVE! 
KIT FEATURES: 
A. 60 Hz output with accuracy comparable to a digital watch. 
B. Directly interfaces with all MOS clock. chips. 
C. Super low power consumption (1.5 Ma typ.) 
D. Uses latest MOS 17 stage divider IC. 
E. Eliminates forever the problem of AC line glitches. 
F. Perfect for cars, boats, campers, or even for portable 

clocks at ham field days. 
G. Small size, can be used in existing enclosures. 

Kit includes crystal, divider IC, P.C. Board plus all other necessary 
parts and specs. 

MOS 4 DIGIT COUNTER I C 

All in one 28 PIN DIP. 4 Decade counters, latches, MUX circuits, display decoders, etc. 
Features: 5VDC operation, 25 MW power consumption, BOTH 7 segment and BCD outputs. 
Perfect for DVM's, frequency meters. tach's, etc. Can be cascaded for more digits. Ií5002 - 

$8.95. 

8008.1 MICRO PROCESSOR 

New Units. High speed 8008. Almost twice as fast as units sold by others. Still a very versatile 
and widely used MPU. No data book, only pinout data included at this price. $12.50 
LIMITED OTY. 

1101 A RAM IC 
256 X 1 BITS. Perfect for 8008 or small systems such as telephone dials that do not require a 
lot of memory. Special 59c. 8 FOR $4. 

C & K MINI TOGGLE SWITCH 
#7103 SUB MINI SPOT Center OFF. Special - 99c. 

TTL INTEGRATED CIRCUITS 
7400 - 19c 
7402 - 19c 

74L04- 29c 
74504 - 44c 

7404 - 19c 

7406 - 29c 
7408 - 19c 

7410 - 19c 
7411 - 29c 
7413 - 50c 
7420 - 19c 

7430 
7432 
7437 
7438 
7440 
7447 
7448 
7451 
7453 
7473 
7474 
7475 

19c 
34c 
39c 
39c 
19c 
85c 
85c 
19c 
19c 
39c 
35c 
69c 

7476 
7480 
7483 
7485 
7486 
7490 
7492 
7495 - 
7496 - 
74121 - 
74123 - 
74141 - 

35c 
49c 
95c 
95c 
45c 
65c 
75c 
75c 
89c 
38c 
65c 
75c 

74153 - 75c 
74154 - 1.00 
74157 - 75c 
74161 - 95c 
74164 - 1.10 
74165- 1.10 
74174 - 95c 
74181 - 2.50 
74191 - 1.25 
74192 - 1.25 
74193- 1.00 
74195 - 69c 

MOTOROLA POWER DARLINGTON - 51.99 
BACK IN STOCK, 

Like MJ3001. NPN 80 V.. 1OA., HFE 6000 TYP. TO -3 casi 
We include a f.ee 773C volt. rest with schematic for a power supple 

SPFCIAI 5199 

MOTOROLA RTL IC'S 
Brand new, factory prime. Hard to find, but still 
used in a variety of projects. (See the RTL Cook- 
book by Howard W. Sams.) 

MC724P-59c 
MC725P-59c 
M C 764 P-49c 
M C767 P-69c 
M C771 P-49c 
M C775 P-89c 

MC780P-89c MC791 P-69c 
MC785P-49c MC792P-59c 
MC787P-89c MC799P-59c 
MC788P-49c MC9704P-89c 
MC789P-59c MC9709P-69c 
MC790P-89c MC9760P-69c 

MV -SO TYPE LED's 
by LI TRONIX 

1010,$1 
Factory P.M' 

3 DIGIT LED ARRAY - 750 

by IJTRONIX 
rrrrTt 

01.33MMB 3 MAN-3 Ste Reedouts in on. 
package. Then ere factory pima, not 
retested meets is sold by others 
compare this price, 75c 310,82 

SALE ON CUT LEAD SEMICONDUCTORS 
Leads were cut for PCB Insertion. Still very useable 

1N914/1N4148 10032 
1 N4002 1 Amp 100PIV ..40151 
1 N4745A 16V 1W Zener 20IS1 ALL NEW 
EN2222 NPN Transistor 25151 UNUSED. 
EN2907 PNP Transistor 25151 SOME ARE 
2N3904 NPN Driver Xstr 25151 HOUSE # 
2N3392 GE Pre -amp Xstr. 25!5$1 
C103Y SCR. 800MA. 60V. 10151 

SLIDE SWITCH ASSORTMENT 
Our test esker Includes mnture and stalearcl 
sizes single and min.-position wets All new 
first Quality norms Wand swatches Try one pica 
age and you II reorder more Spcnal - 12 for SI 

mrentl 

OISC CAP ASSORTMENT 
PC leads. At least 10 different 
values Includes .001,.01..05. 

p us other standard values. 
60 FOR 81 

UPRIGHT ELECTROLYTIC CAPS 
47 mid 35 V-10/51 68 mfd 25V-8/51 
Brand new by Sprague. PC leads. 

RESISTOR ASSORTMENT 
1/4 W 5% and 10% PC leads. 
A good mix of values. 200/52 

r(11911117 

1000 MFD FILTER CAPS 
Wied 35 w upndl style with P C is 
Most Popula value for hobbyists Compere M up 
to it ¡goo front /mama type electronic parts 
store S O Soma, toe Si 

FAIRCHILD SIG LED READOUTS 
A leg 50 inch easy toms] character Now wallet*. In Whir common erode 
v common cathode Tae your pick Super low cumin' &ale. only 5 MA per 
vagrant typo 

YOUR 
FND 510 Common Anode CHOICE 
FND 503 Common Cathode $1 50 ea 6 for $7.50 

DUAL 741C I5SS61 OP AMPS 
Mini dip. New house numbered units 

by RAYTHEON. 
4 FOR SI 

FET'S BY TEXAS INSTRUMENTS - SPECIAL for S1 
01545 but wig err natant house minter Tá92 plastic mass N Chinni. 
Junction typ FET 

We do not sell junk Money back 
guarantee on every hero No C D 
Teems Res add 5% tax Postage 
rates went up 30 %i Please add 5% 
of your total order to help cover 
shipping 

ORDERS UNDER $10 

ADD 75c HANDLING. 

S. D. SALES CO. 
P O BOX 28810 

DALLAS. TEXAS 75228 

T 

ORDERS OVER $15 CHOOSE 
$1 FREE MERCHANDISE 

FDRIIGN ORDERS MUST BE PAID IN U.S. FUNDS 

Circle 59 on reader service card 
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CLOCK KIT $14.00 
Includes all parts with MM5316 chip, trans- 
former, drilled & etched PC board, all except 
case. #SP -284 $14 or 2/$25 

ASCII KEYBOARD, brand new w /paperwork 
$45.00 

AA NICAD CELLS brand new 
$1.25 each 9/$9.00 

C -MOS LINEAR all brand new RCA 
301 $ .60 747 $ .82 CLOCK CHIPS 
307 .52 748 .50 MM5314 $3.00 
324 1.80 
339A 1.60 

1458 .96 
3401 .80 MM5316 3.00 

741 .50 555 .60 7001 8.00 

POWER SUPPLY KIT 
Puts out 24 -12 -6 volt DC 2 amps. Includes 
xfmr, line cord, filter, silicon bridge. 

#PK -2B $9.00 

B & L HELIUM NEON GAS LASER 
Fully assembled, runs on 115 volts AC. Less 
Laser tube. $15.00 

POWER AMP TRANSFORMER $9.00 
115 volts input, output of 96 VCT 2 amps. 

$9.00 each 3/$25 
Please add shipping cost on above. 

FREE catalog /gal= SURPLUS 
ELECTRONIC 

P.O. Box 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

Circle 32 on reader service card 

RECONDITIONED test equipment. $0.50 for 
catalog. WALTER'S TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

PRINTED CIRCUIT 
Positive Acting Photo Resist; Carbide 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards. 

Send stamp & address label for flyer 
TRUMBULL 

833 Balra Dr., El Cerrito, CA 94530 

FREQUENCY directories! Police, fire, other 
services! Retail sales & dealer inquiries in- 
vited. Send postage stamp for catalog. CRB 
RESEARCH, Box 56 -RE, Commack, NY 11725 

RESISTANCE SUBSTITUTION UNIT 
1 TO 11, 111, 110 IN 1 -OHM STEPS 
1% 1/2 WATT RESISTORS 
COMPACT, DURABLE CASE 

KIT $29.00 ASSEMBLED $39.00 
CHECK OR MONEY ORDER TO: 

KINGSTON LABORATORIES INC. 
P.O. BOX 894 
MELBOURNE, FLA. 32901 

MANUALS for Govt. surplus radios, test sets, 
scopes. List 50¢ (coin). BOOKS, 7218 
Roanne Drive, Washington, DC 20021 

PICTURE TUBE MACHINE 
M'e hay and Bell NEW and 
us E1/ CO rehnudlnu ma- 
chinery. COMPLETETBAIN- 
I NG. Buy with CONFIDENCE 
(rum the ORIGINAL MFGR. 
For complete details 
send name. address zip 
code to 
LAKESIDE INDUSTRIES 
3520 W Fullerton A,.. 
Chicago, III. 50M1 
Rhea. -. 712- 7e2.3399 

1T 

ROCKWELL A4001 I.C. 
ELECTRONIC SLIDE RULE 

SCIENTIFIC CALCULATOR KIT !! 
Kit Includes: Rockwell A4001 IC 

HP 9 Digit LED Readouts 
Complete Keyboard with Case 
PC Board with all Electronic Parts 
Instructions and Batteries 

ti 

Dimension: 32.5mm(H) x77mm(W) 145mm ILI 
1 9/32 in (H) x 3 1/32 in (W) x 5 23/32 in IL) 

PLEASE SEND CHECK OR MONEY ORDER TO: 

FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BLVD., HAWTHORNE 

CA. 90250 
PHONE: (213) 679 -5162 

SPECIFICATION 
9 -digit HP Red Led Displays 

" 8 digits capacity for data entry or results 
110-8 1081 

* Full floating point 
* Dome keyboard for excellent response 

and preventing double entry input 
BASIC FUNCTION 

Algebraic mode operation 
Constant operations 
Repeat Operations 
Chain operations 

* Change sign operation 
* Display and V- register exchangeable 
* One accumulating memory 
* Display and memory exchangeable 

SPECIAL FUNCTION 
* Trigonometric functions (sin, cos, tan) 
* Inverse trigonometric functions (sin-1 

cos-1, tan-1) 
` Radian or degree selectable 
* 7T constant 

Logarithms (In, log) 
e Anti -logarithms (ex) 

Power functions (yx) 
* Recriprocal (1 /x) 
* Square root (fx ) 

Display recall 

Plus handling & shipping $1.50 
Cal. residents add 6% Sales Tax. 

NI -CD Batteries $1.25 each 
(Use 4 per unit) 

AC Adapter for Unit $4.50 ea. 

Circle 45 on reader service card 

THE BIGGEST! 
COMPUTER STORE in the WORLD 

* NEW MICROCOMPUTER KITS * USED TERMINALS, PRINTERS * USED DISK, TAPE DRIVES * USED MINICOMPUTERS 

AMERICAN USED 

COMPUTER 
WAREHOUSE 
STORE 

617 -261 -2701 
584 Commonwealth Ave, BOSTON 02215 
TUES, THUR -4:30 to 9:00; SAT, 9:30 -5:30 

RADIO & TV tubes 36¢ each. One year guar- 
anteed. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217 -E Uni- 
versity, San Diego, CA 92105 

CASSETTES /LABELS 
Plain white cassette labels. Noreleo cassette cleaners. 
famous brand cassettes. Send for open reel and cassette 
discount catalog. I -9 10.99 100 1000 10M 
Cassette Labels .02 .015 .01 .006 
Noreleo Cassette Cleaner .65 .60 .55 .50 .45 
10" Fiberglass used %" Hole .50 .50 .40 .35 .30 
Plus Postage by Weight and Zone. Minimum Order $5.00 

OPEN REEL STEREO TAPE BUYERS! 
Wee, Got the Spirit" The Prices And The Address To Prove It 

Saxitone's Bicentennial Tape Shoppe 
1776 Columbia Rd., N.W., Wash. D.C. 20009 

TELETYPE equipment for beginners- experi- 
enced computer enthusiast. Teletype ma- 
chines, parts, supplies. Catalog $1.00. AT- 
LANTIC SALES, 3730 Nautilus., Brooklyn, 
NY 11224. Tel: (212) 372 -0349 

PROFESSIONAL ELECTRONIC 
MUSIC PRODUCTS 

Now available in Kit or assembled form. 
Plans and Parts, too. 

Basic Literature and Parts List $2.00 

ELECTRONIC PIANO - COMBO ORGAN 
RHYTHM UNIT - SYNTHESIZERS 

SKS SYSTEMS KIT 
205 East 17th Street. New York, N. Y. 10003 

CARBON film resistors -1/4W, 5% 10 -4.7 
megohms for 31/20 each. Fifty per value $0.85. 
Discounts available. Free samples /specifica- 
tions. Other quality components. $1.00 pos- 
tage. COMPONENTS CENTER, Box 134R, 
New York, NY 10038 

PLANS & KITS 
CB'ers -"triple your power" using new 46' 
all- directional CB antenna!!! Plans $2.- 
ASTROBEAM-9, 704 Edwards, Visalia, CA 
93277 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike- Unscramblers -Giant Tesla- Stunwand- 
TV Disrupter- Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

SURPRISE! Build inexpensively, the most 
unusual test instruments, futuristic gadgets 
using numerical readouts. Catalogue free! 
GBS, Box 100B, Greenbank, WV 24944 
FOR discriminating builders: quality parts, 
bits, pieces, military and industrial. Free cata- 
log. BRAND X, Rt. 3, Box 223, Ontario, OR 
97914 



VIDEO GAME KIT 

5IVE GAMES TO PLAY 

A CHALLENGE TO BUILD. A CHALLENGE TO PLAY. 

This is a end featuring a true "slate of the art" design. 
It is something you will be proud to show your friends. 

With a basic knowledge of electronic circuitry, this kit can be assembled 
and playing in lust a few hours. If you have trouble. test facilities are available 
at nominal cost to remedy the problem. 

FEATURES 

1 Unique curve button adds extra thrill and skill lo game. 
2 Disappearing score - allows full vision of playing field when ball is In 

action. 
3 16 different angles of deflection for the ball compared to 3 with most 

competitive designs. 
4 Fast action paddles. 
5 Commercial quality design. 

PRICES FOR THE UNITS ARE: 

VK-1 

VK-2 

VK-3 

VK-4 

VK-5 

PC board only 
Includes parts list & wiring diagram. 

PC board with parts 
Includes PC board. 78 IC's (those necessary 
are pre -programmed), resistors & capacitors 
to stuff the board. 

Hardware, wire. controls. switches 
Does not include housing or case. 

RF Module 
To convert video signal to TV receiver signal 
eliminates internal "wire in" on TV set. This 
unit can be used with Other manufactured or 
kit type video games. 

Power Supply Kit 

25.00 net 

125 00 net 

17.50 net 

22.50 net 

12.50 net 

Trouble shoot & Test Buyer assembled set 25.00 net 

Preassemble & Test 75.00 plus components 

LINEAR IC's C -MOS 
309K 1.25 34001 FSC 1.00 
323K 6.00 4000 4/1.00 
339N 1.00 4001 4/1.00 
531 H 2.75 4011 4/1.00 
739N 1.00 4012 4/1.00 
741 M 3/1.25 4013 3/1.25 
760N 4.25 4016 3/1.25 
1303N 2/1/5 4024 1.00 
3900N 2/1.00 4033 2.00 
3905N 1.25 4081 1.00 
3909N 1.25 4512 1.50 
4136N 2.00 4528 1.50 

GAME 1 

Let's start with a Tennis "MATCH ". Fun 
for all, particularly beginners. This is 
the game that started the craze. 

Scores to 12 points 

GAME 2 

Then go to the "PRO MATCH ". You'll 
need 3 paddles to return the ball on this 
one, almost as fast as a Hockey Puck. 
A challenge for the 2 players this is 
designed for. 

Scores to 12 points. 

GAME 3 

Now to deflate the ego's of the "Pros" 
put them to a "GRAVITY MATCH ". A 
bouncing ball adds more fun and ex- 
citement plus it plays havoc with the 
skill of the 2 players. 

Scores to 12 points. 

GAME 4 

WIPE OUT I 

A game for a single player. Test your 
reflexes and see how many squares you 
can knock out. As your score Increases 
so does the speed of the ball. 
Top Score is 2400 points in 6 trys. 

GAME 5 

WIPE OUT II 
if you can't beat the machine by your- 
self, get someone to help you. Together 
you can (that is it is possible to) score 
2800 points in 6 trys. 

All games have sound. 

TRANSISTORS DIODES 
2N718A 3/1.00 Prices for any one number 
2N1302 3/1.00 
2N3054 2/1.25 1 N746A through 1 N759A 
2N3055 2/1.50 7/1.00 100/11.00 
2N3563 5/1.00 1 N4728A through 1 N4764A 
2N3903 5/1.00 5/1.00 100/15.00 
2N3906 5/1.00 1 N5221 B through 1 N5267B 
2N3772 2.00 7/1.00 100/11.00 
2N5400 5/1.00 1N4007 
2N5447 4/1.00 10/1.00 100/8.00 
2N5550 3/1.00 
2N6027 2/1.00 

P.C. Bd. Edge Connector 
22 Pin .156 Center double 
readout /solder2.25 

CALCULATOR CHIPS 
MM5725 2.95 
MM5736 2.50 

MICROPROCESSOR COMPONENTS 

8008 
8080A 

CPU'S 

PROMS 
1702A 
1702AL 
8223B 

19.95 
34.00 

12.00 
12.00 
3.00 

KITS 
F -8 95.00 
M E K6800 D 1 125.00 

ROMS 
7488 3.50 
74186 4.99 

SMOKE DETECTOR KIT $29.95 

IC SOCKETS 
8 Pin LoPro 4/1.00 
10 Pin Trans 10/1.00 
14 Pin LoPro 3/1.00 
14 Pin W.W. 3/1.00 
16 Pin Std. 3/1.00 
24 Pin Std. 3/1.25 
28 Pin Std. & W.W. 3/1.25 

CLOCK KIT $12.95 

Complete with display 
except case. 

FN D500 
FN D507 
MAN 4 
MTC 2 

LED'S 

CLOCK CHIPS 
M M 5311 4.95 
MM5312 4.95 

1 .50 MM5313 4.95 
1.50 MM5314 4.95 

2/1.50 MM5316 6.75 
2/1.50 CT7001 6.75 

TERMS. 
10°ío Discount over $50 Parts Only 
Sr Minimum per line Item 
Add sr for posted/. 6 Insurance 

Top Quality Products 
at these low, low prices. 

JADE Co 
P.O. Box 4246 -Torrance, Ca. 90510 

Telephone 213- 320 -1250 

Give us your name & address We will send our catalogue. 

TERMS 
California Residents add en, Sales Tam 

Sols s M C accepted on orders over $20 
COD's accepted 

Satisfaction Guaranteed 
or your Money Refunded. 
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MICROPROCESSOR COMPONENTS 
8080 SUPPORT DEVICES 

8080A 8212 8 BIT INPUT /OUTPUT PORT FOR 8080 $ 5.95 8080 
8224 CLOCK GENERATOR AND DRIVER FOR 8080 12.95 $37.95 $24.95 
8228 SYSTEM CONTROLLER AND BUS DRIVER FOR 8080 12.95 

CPU'S RAMS 
Boon 8 BIT CPU 519.95 2601 256x , FAST 5.00 
8080 Super 8008 24.95 1101 256 x t Static $ 2.25 
80809 Super 8006 37.9sits 

2101 
156 x 1 S 6.95 S101 256 x 1 Static 6.95 

2504 1024 Dynamic $ 9.00 2102 1024 x 1 Static llc 1.95 
2818 Hex 32 BIT 7.00 2107 4098 x 1 Dynamic 19.95 
2519 Hex 40 BIT 4.00 2111 256 x 4 Static 7,95 

2524 512 Dynamic 2.95 7010 1024 x / MNOS 29.95 
2525 1021 Dynamic 6.00 7489 16 x 4 Static 2.40 
2527 Dual 256 BIT 3.95 8101 256 x 4 Static 7 95 

2529 009 512 BIT 1.00 8111 256 x 4 Static 7 95 
2532 Ouad 80 BIT 3.95 8599 16 x 4 Static 3.49 
2533 1024 Static 7.95 91L02 1024 x 1 Static 2.49 
3341 Fllo 6.95 74200 256 a 1 Static 6.95 
74LS670 16 o 4 Reg. 3.95 93410 256 x , Static a 75 

UART'S PROMS 
AY -5 -1013 301( Baud S 6.95 1702A 2048 Famos $15.95 

ROM'S 5203 2048 Famos 14.95 
2513 Char Gen. 511.00 82523 32 x 8 Open C 5.00 

2518 Char. Gen. 13.00 825123 32 8 Trillala 5.00 

745387 102444 Programmable f .95 745287 1024 Static 7.95 

AUTOTEL 1 
WARNING LIGHTS ARE NOT ENOUGH 

Pert# Frequency Case/Style Puce 

CY1A 1.000 MHz HC33 /U $4.95 
CY2A 2.000 MHz HC3383 4.95 
CY7A 4.000 MHz HC18N $4.95 
CY7A 5.000 MHz HC18N 54.95 
CY12A 10.000 MHz 11C18/U $4.95 
CY14A 14.31818 MHz HC18U $4.95 
CY19A 18.000 MHz HC18N $4.95 
CY22A 20.000 MHz HC18A1 $4.95 
CY3o8 32.000 MHz HC18/U $4.95 

p 

.i 

AN AUDIBLE ALARM INDICATING 
POTENTIAL ENGINE DAMAGE 

AUTOTEL ¢ an 00 (15 

equipped 
current 

won 

device by worth every owner of an 
lre,n reil00 truck or vehicle e01rOS0 wdA 

Odom 
indicator Vets for temperature all oil 

pressure an be assured of a reliable warning bdom an impending failure. 

AUTOTEL. by means of an audible signal 70 db pulsing Immediately forewarns the 
vehicle operator of a malfunction m failure. allowing time to correct and prevent major 
engine failures. It N programmed no there is no 50uM during normal operating 
conditions. 

AUTOTEL features CMOS circuitry. packaged in a 21/2" sq n 5 cue. The kit comes 
complete with all components, hardware and am to hook directly into your pr's 
warning Inn system. 

$14.95 Assembled $9.95 Per Kit 

CLOCK CHIPS - CALCULATOR CHIPS 

MM5309 6 Digit. BCD Outputs, Reset PIN. 55.95 g 

MM5311 6 Digit, BCD Outputs, 12 or 24 Hour 0.95 

MM5312 4 Digit. BCD Outputs. ,PPS Output 0.95 

MM5313 6 Digit, BCD 

or 

55 
or 

Output 4.95 

MM5314 6 Digit. 
Alarm. 

Hour. W tr 60 Hz 4.95 

MM5316 4deod. o p. Fo Output 9.95 

MM5318 Video Clock Chip. For Use With MMSBdI 9 

CT7001 6 0190, Glaser, Alarm, 12 or 24 Hour 6.95 

CALCULATOR CHIPS 
MM5725 6 Digit, Four Function. Lean Decimal $2.95 
MM573B 8 Digit. 5 Function. a, _. x. -. % 2.95 

MM5739 B Digit. 4 Function. floating Decimal 2.95 

CT5001 12 D191í. 4 Fundron 3.95 

CT5030 12 Digit. /Function with Memory 795 
C15030 12 Digit, 4 Function and % 7.95 

MISC. MOS 
MM5320 TV Camera Sync. Generator $1995 
MM5330 Ica Digit DVM Chip 9.95 
MM5369 60 Hz Timebasa Circuit From 358 MHz 5.00 

MM5841 Video Generator For MM5318 10.00 

MC1408-L7 '7 Decade lloAnebpGtches 0.95 
M 4 Counter with Latches 25.90 

95H501LD111100 DVM Chip Set 2500 
95H90 100 MHz 10 Counter For Prescalers 13.95 

MC 31/2 DIGIT DVM KIT 

rr -14 

2K RAM SPECIAL 
MM5262 Fully decoded 201 dynamic RAM. All Inputs except dodo are TTL compadbk. Provides a 635 0s minimum access 
time, and requires, a es 5. *8.5. and -15V power supply Low power provides non volatile memory using battery back up 

$0.99 ea. (0.05 cents per bit) 

*Special Requested Items* 
r F F e rII 

RC4194 Dual Track V Reg S 5.95 P49797 5 2.00 MK5007 $10.95 MC4044 5 450 
RC4195 z,5V Track Reg 3.25 4024P 2.25 8263 5.95 L143909 1.25 
F9368 Decoder 195 DM8130 3.25 8287 2.75 MM5320 19.95 
10110 /111 DVM )Tip SM 25.00 9322 1.30 8288 1.15 40729E 45 
CA3130 Super CMOS Op Amp 1.49 MC14016 .56 88'16 3.00 7422 100 
MC110BL7 DM 9.95 2525 8.00 8880 80 7197 4.00 

F3341 RFD 6.95 2527 3.95 451,4E 2.50 74186 5.00 
MM5841 Character Gen. 18.00 CD4518 2.50 X114136 2.00 74279 .80 
475 -9100 Push Button Dialer 17.50 MM5309 5.95 45669E 3.00 82590 4.00 

WE'LL BE HAPP/ TO OIIOTE ON YOUR SPECIAL PARTS - MCT -2E 2.95 

This 0 -2 VDC .05 per cent digital voltmeter features the Motorola 314 digit 
DVM chip set. It has a. 4" LEO display and operates from a single u5V 
power supply. The unit is provided complete with an injection molded black 
plastic case complete with Bezel. An optional power supply is available 

whichfitsinto the same case as the 0- 2V DVM allowing 117 VAC operation 

A. 0 -2V DVM with Case $49.95 
B. 5V Power Supply $14.95 

FILAMENT TRANSFORMERS 

s x.. 
xaa u.r x . v ew .w 

.F.7X sv s t,. Imo . ua 1n1e e le r ruse I. 5.10 

F -13X 3 s e Ism r uw iae rye o3 r es, 3.80 

F.1ex4,3w r m lads tee r,3,a,50 2,8 3.« 4.15 
w rsm 

F 169 a,n 3 1. a ,ma , me, .,en Sea r rtu,e 1. 5.35 x rsov 

F-25X reo 5 is me . t... °ate° -°° 2 r -tie as 5.25 

F-411)( we , s . L., 2 n, 731 r ae 3n 7.00 

F-45X r.an , m ,w . um 1 3 , r rre rein 3,e 7.50 

F -54X nco i s r e i n in n, e,t fan .n 610 
Sue 50e Post.. PROTO 
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79.95 

Continental 

POWER! 

the economy m nee0 experimenter 

Board 

19.95 
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THE MINI OO 

BREADBOARD 

. BUDGET NIT 

^ 
29.95 

"°'° ' "°' " " "' 
39.95 4 

`' ' .w 

-- 
z..,am DO 

:, 
- 

7 CLOCK 
The JE7001salow cost digital clock. lore 

Is a very high quality con. The unit fea- 

tunes a simulated walnut case with Or. 

mansions of 6 x211' x,'. It utilizes 
MAN72 high brightness readout and the 
MM5314c.ockcnp 

2gr24Hdpr 

17.95 115 VAC VECTOR WIRING PENCIL 
_ 

ywr .MKF 
:ls 
(^ - 

Liquid Crystal Temperature Display 

Six Digit Light DL 33 
Emitting Diode Display 
Display 

This clock makes an attractive addition to any desk. It has 
an extruded, black anodized aluminum case. It displays 
hours, minutes, and seconds with .11 inch displays, and 
comes complete with a liquid crystal thermometer. It open - 
ates off 115 VAC at 50 or 60 Hz. $24.95 

Vector Wiring Peed neia, of e l m deronenena, g g (under 
tom which is used to guide and wrap insulated wire. fed off a sell- c0mained replaceable 
booboo. onto component leads or terminals Installed on pre punch d P Pane-- 
Vedorbord'. Connections between the wrapped wire and component leads pad. , 

- 

terminals are made by soldering Complete with 250 F-7 of red wire $9.50 

REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 
W36.3 -A Pkg. 3 250 ft. 36 AWG GREEN 52.40 
W36-3-8-Pkg. 3 250 ft. 36 AWG RED $2.40 
W36 -3-C Pkg. 3 250 ft. 36 AWG CLEAR $2.40 
W36 -3 -D -Pkg. 3 250 ft. 36 AWG BLUE $2.40 

This large digit clock .fe hours 8 
minutes. .3" seconds) features the 

MM5314 dock chi It p operates 
' 2 - 4 ï , N from 117 VAC, and will operate in 

either a 12 or 24 hour mode. The 

dock is complete with a walnut 
grain case. and has fast set. slow 

set, and hold time set features. 

KIT - ALL COMPONENTS & CASE $34.95 
WIRED & ASSEMBLED $39.95 

'.' 1/16 VECTOR BOARD ` ¡¡ 0.1' Hole Spacing P Pattern Pdce 
--- yyyyyy,yjj.r Pan No W its 20.49 

PHENOLIC saluao62XxxP rso sso , ]2 1-4 
169044 02XXXP 4.50 17 00 3.69 3.32 

EPDXY 64P44 062 4 30 6.50 2 07 , 86 
GLASS 84944462 450 8.50 2.56 25, 

169pe4 062 4 50 17.00 9.03 4.23 
169284 062 850 17.00 9.23 8.26 

EPDXY GLASS 169P44 062C1 460 17.00 6.80 6.12 
COPPER CLAD 

s, 

- C0MPL1M1 9 ° "a "59.95 -- '- 
DESIGN MATE 

woo In.a.al any as 

r u^^ ral0aah p JE803 PROBE " 
', ,,. 

The Logic Probe sa unit con en s l In most Pan ",% 
deapensl °le in trouble shooting ngk families 

TTL. DTI.. Rn CMOs It erwa dB power 1 . e ,y ,mow 

09. 840 .ñ awn n " 
simmer. b 

öti Id 

.- 
k 

'em ííi - _ .., ammo . a 

p.M 
.n 

ti 
°" 1rn,a ° " aqw. ... e,,,e atu. m a.1s "e. sv.. a - - weave L .. , 

rousi 
sec 1114 

.N 

nee.., II. omw air 

VECTOR TERMINALS 
PBX No. Finish 25 Ops 50 pee 

Serlea Gold Tinned Post 5ne Gold Tin Gold Tin 
144 144.1 444 025 sq 150lot r 001or 275101 1.75 rot 
746 T46 -1 146 028 sq 175 lot 125 lot 3 W lot 225 lot 
049 149A 049 025 sq 1 75 or 125 lot 3 10 lot 2 25 lot 
742.1 PKG. 100 Terminals $3.5GC E13.00M 

needs to operate erectly off of the circuit Under 
tait drawing a scant 10 mA max It uses a MANS 
readout 10 indicate any of the following states by 

these symbols (HI. 1 (LOWI- o 1PULSE1-P The 

Probe a detect high frequency pulses to 45 MHz. $9.95 Per Kit 
II and be used al NOS levels or circuit damage 
win rerun. printed circuit board 

° °'°`m ° "^' ' - 
PO. 1n, e,,.11 w°roa° ó ± - 

4 3A' : 'n r 
; %á SPECIAL! MIA etes 

LOGIC MONITOR 
Simultaneously displays static and 

([ dynamic logic slates of OTL. TTL, 

a 

HrL or CMOS DIP ICs. 
Pocket six SUM. DIP SWITCH 

. a . These switches feature seven 5P5T slide switches Ina 
mowed dip. They are wealty suttee for microprocessor 
applications 

$1.95 

Tn. 5V 'IA Supply 
or Prono steps 

OT -595 07.185 

' or MN. 010.1 Prig. 
°a' 07-59B OT-595 sae í2m 

D7 
-47s 

11111OT -12S 
0,590 

buwre óß . g r 

07470 do Op 225 

eMataa!OTd7B pT.gs Dr- ]6e 
e50 07.358 Ous 

OTtes roo 
onto 

o°C 
OT355 OT -125 320 375 

OT -75 0TAS ro 325 sa®Ma DT -351 131".78 70 300 

This Is a standard OIL power suppy using the well known 

LM309K regulator IC to prlWeesold l AMPol current al 5 

volts. We try to make-mwgs ea for you by hardware 
everylningWuneM In one package. including Me hardware 

' - °` ° "'y $9.95 Per Kit SCR AND FW BRIDGE RECTIFIERS 
C360 154 @400V SCR ST95 
C38M 359 @200V SCR 1,95 
202328 1.64 @ 200V SCR ,50 

MOA 980 -t 25A @ 50V FW BRIDGE REC. 1.95 
MOA 9803 25 2m5 RN BRIDGE REC. 1.95 ° 

NIBBLING 

Nibbling Tool 

Ra0lacemenl 

TOOL DIAGONAL CUTTER 
t 

y.. SemrFlush Cut Fine Diagonal 

14 

1 

56.95 lint Blue Handle 
PUnch 5375 Each A97M5 Sß.50 ea 

64 KEY KEYBOARD 
hakeybedlatuea84 

coded SPST keys netMdpoli 
y kind of P. C.B A very solid 

- molded piastre 13" 4' base 

- s suits most aoocatons 

m anti ay. .:. $1 95 

DIGITAL CLOCK KIT - 31/2 INCH DIGITS 
TO is clack IIfl 

offices, 5pag Mon., 
hg 

°et 
s 

A 

Each dqe' formed by 31 brrt 0.2' 
, 

LEGS. Thaclock operates from 117 VAC. 
nos eimernr 224hr.o a lba. 

and the - Ogitversion is 27 "x345 "x14i'. anOIDe 

THIS MONTH ONLY!!! 
C 8 K Rocker Switch SPOT 231.00 
SPOT Push Button Switch 231.00 
MAN 7G Common or PowerS ply DISPLAY LED ft .99 

Black 3 Conductor Power Supply Cobs .99 

LM309KC .99 

2N2222 NPN 

JE100 1 k a 145 PC Mount XFMER. .79 

Primary: 

to Package 831.00 

Ary 120 VAC an 50 
VAC 

Hz. Secondary: 
10 VAC @ 50 MA and 50 VAC @ 30 MA 

Miniature Aluminum Electrolytic Aunt Caps 

óówFisv 731.00 áióµFisov 531.00 
220uFIlAV 7ß1.00 10,000of F/TOV 23150 

- - 

H00165 16 LINE TO FOUR BIT PARALLEL XEY60ARO ENCODER 57.95 - - - - 4 digit is 18 x 31/2 x 1w Kits come 

4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95 aInn5lmplorelem 

arwdh 

all components. case and 

6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED $79.95, sally 12 or 24 Hr. When Ordering JOYSTICK 
These joysticks feature four 
100K potentiometers, thatvary 
resistance proportional to the 

angle of the stick. Sturdy metal 
} 

4e. Ñ 
construction with plastics 

` components only at the move- 

- 

s 
ble joint. Perfect for electronic 

games and instrumentation. 

N $9.95 ea. 

Satisfaction Guaranteed. 55.00 Min. Order. U.S. Funds. 

California Residents - Add 6°,o Sales Tax - Data Sheets 25c each 

Send a 13c Stamp (postage) for a FREE 1976 Catalog 

/4 AN 
1021 HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS - (415) 592 -8097 

Circle 48 on reader service card 



/'* m 7400N TTL 
//.r// 

SN7400N' .16 597453N 27 S9741509 1.00 

SN740144 16 SN7454N 20 SN74151N 79 

SN7402N 21 SN7459A 25 

5174031 16 S174601 22 

SN7404N` 10 SN7470N 45 

SN740513 24 SN7471N .69 

5417406N 20 5174721 39 

517407N 29 SN74734 37 

SN7408N 25 51747421' 32 
0974091 25 SN74754Y 50 S1741631w 99 

5174109` .16 51747613 32 S41741601 110 
SN1411N 30 SN7479N 5.W 014741659 I.10 
SN7412N 33 5174801 50 SN74166N 125 
SN7413N 45 541748213 98 997416741 5 50 

0974149 70 S9748341 70 564741709 2 10 

0174161 35 067485N 89 011741729 1800 
5174179 O 51748641 39 56741739 1.50 

SN7420N 21 0974881 3 50 SN741741 1.25 

SN74219 33 SN7489N 2 25 S17117513 99 

S9742211 49 1217490N 45 5174176N 90 

021742321 37 54749141 /5 SN74177N 90 

59742574 29 59749214 .49 S1741801 99 

511142621 29 SN749341 49 S14741811 2.49 

5974275 37 SN7494N 79 SN74182N 95 

541742994 42 SN7495N 79 S1741841 I 95 

619743041 26 5974961 89 SN74185N 2 20 

SN743241 31 51749721' 4.00 6217418621 5 00 

5974379 27 91741004Y 1.00 947418764 6 00 

51474389 27 SN74107N 39 SN74190N 1.19 

SN143941 25 52174121N 39 59741911 1 25 

5974459 15 557412211 39 04/7409241* .89 

SN744141 89 S137/1231 70 SN74193N` 89 

52/74429 59 59741259 60 59741949 1 25 

5174439 75 59741269 60 597419514 75 

SN74441 75 69741329 1 09 59741969 1 25 

5974459 75 597413611 95 SN74197N 75 

59744641 81 597414141 115 SN74198N 1 75 

5174479` 69 S97414211 4.00 59741999 1 75 

5974489 79 09741439' 4 50 51174200N 5.59 

56745051 26 S97414441 4 50 69712792 90 

5170D 77 06741459 1 15 59742519 I.79 
59741479 2 35 59742849 6.00 
59741489 2.00 59742859 600 

SN74153N 
$N74154N' 
0674155N 99 
59741589 99 
09741579 99 
S1741609 1.25 

SN74161N 99 

89 
1 25 

MANY OTHERS AVAILABLE ON REQUEST 

20% 075cour8 for 100 Combined 74005 

CONSUMER ELECTRONICS 

exelar 

11) 

DIGITAL WATCH 
r his watch Is manufactured 

by NaIRnal Semiconductor. 
II provides 5 functions'. 
hours, minutes. seconds, 
date. A.M. indicator dot. 
Accuracy 3 aí00,90 to 5 

seconds per month by pre- 
cision quartz crystal. II 

something Should go wrong 
with me watch. repay s as- 

s ed wltIn 48 hours anent 
is received Complete with 
steel black teethe, band 

ES4 -YS 
3 MICRON GOLD 

PLATE BEZEL 

$29.95 
NOT A KIT 

Novus 

INN 
DIGITAL ALARM CLOCK 

This 4 digit Novas Alarm Clock Is a very reliable and smartly 
Styled unit. It proo10e5 such features as an alarm settable to any 
minute of the day, a 7 minutes snooze alarm a power failure 
Indicator. and even an A.M.. P M. indicator 

NOT A KIT $19.95 

741000 
741502 
741003 
741504 
741005 
741508 
741310 
741513 
741514 
741520 
741529 
741527 
741528 

741030 
741532 
741540 
741351 

39 
747LS00 TTNa 

39 
45 
45 
39 
39 

79 

2.19 
39 
.49 
45 

49 
39 
45 

39 

741574 
741375 
741576 
741383 
741586 
741590 
741592 
741593 
741595 
741596 
741.5107 
7413112 
7415132 
7415136 
7413138 

65 

85 

.79 
65 

2.19 
65 

125 
1.25 
1 25 
219 

1 89 
65 

65 
55 

65 
1 89 

7413153 
7413157 
7410162 
7415183 
7455164 
7410181 
7413199 
7415191 
7415192 
7413193 
7415194 
7415195 

7415257 
7415260 
7416279 
7415670 

1.89 
1.55 
225 
225 
225 
3.69 
2.85 
2.85 
2.85 
2.85 
225 
225 
1.89 

.55 
79 

5.95 

THIS MONTH ONLY!!! DL728 
The 01728 is a dual 05' common cathode red 
display. It is deal for use with clock Chips, as 

segments are already multiplexed $1.95 

Co4000 
CD0001 
C04002 
004006 
004007 

C04009 
C04010 
004011 
004012 
C040í3 
004016 
C04017 
C04119 
004020 
004022 
C04023 
CÁ4024 
004025 
Co4027 

rortle 

25 

25 

25 

2 50 

25 

59 

59 

25 

25 
47 

135 
55 

149 
25 

25 

1 50 

25 

69 
1 65 

2 90 

65 

CMOS 
004035 1 85 
C74040 2 05 

004042 1 90 

004044 150 
C04046 2 51 

004047 2 75 

CD4049 79 

004050 79 

004051 2.95 
C04053 215 
CD/0W 325 
004066 1 75 

C04p89 45 

004071 45 

CD4072' .45 
004081 45 
004511 2 

004508 2 
?COON 39 
740021 55 

74C0441 75. 
74C10N 65 
740201 65 

74C70N 65 
AGM 2 15 

74C13N t 50 
74074 1.15 
700901 3 00 

740951 2 CO 

74010741 1 25 
740151 2 90 
74C054 3 00 
74C157 2 15 
740160 325 
74C161 3 25 
74C163 3 DO 

74C164 3.25 
740173 2 60 
740193 2 75 

740195 2 75 

MC4044 4.50 
MC14016' 56 r 03007 

1N13091 

LN301CN 
LM302H 

LM304H 
M305H 
LM307CN 
11301311 

LM308CN 
LM309H 
LM309K 
LM3i00N 
LM311H 
1.143119 

M318CN 
LM319N 
LM3190 
013206,5 
LM320K-5 2 

th/1320K 11 

LM320K-15 
LM320T-5' 
161320T-8' 
LM3201-12' 
11313207-18' 

1113231( 5' 
LM324N 
LM339N 
1M340K6 
1M340622 
1M340K.05 
LM340K24 
LM340T.5 
LM340T-6 
LM340T-8' 
LM340T.18' 
LM3401 12 

LM340T15 
1413401 24 

LM350N 
1M351CN 
LM370N 
LM370H 
v"fri 

;° LINEAR M141/N 1fi5 
31. LM377N 00 LMI458C 65 
75 19138041 39 LM1496N 95 

1 00 LM380CN 05 5M1556V 135 
95 11351111 79 LM2111N 195 
35 1613821 79 LM29OI41 2 95 

1 00 41E50111 00 51306541 69 

1 CO NE5100 00 199390016 55 

I 10 41E531H 00 LM3905N 60 

99 9E5367 00 113909' 1.25 
115 9E5401 00 10555611 1 85 

90 41E5509 79 MC5558V 1 W 
61553 50 

1 5000 41055551 45 16475359 I i5 
1 30 665608' .00 803851* 4 95 
9 00 NE5618' .01' 19175450 49 

35 41E5628 OC 75451CN 39 

35 NE565H* 99 15452CN 39 

35 NE56510 25 75453CN 39 
35 NE56601` 95 754540N 39 
75 NE567H5 25 75491051 79 

75 1E5671 ̀  50 75492CN 89 
7 LM703C51 45 1549409 89 
75 117098 29 RCAUNLAR 

995 1M70941 29 003013 170 
80 LM710N 79 CA3023 
70 1M7111 .39 CA3035 
95 1M723N 55 CA3039 
95 153723H 55 CA3046 
95 LM733N I 00 C43059 2 46 

95 5M7391 1 29 CA306p 2 80 
75 LM741CH 35 003080 85 
75 LM741CN 35 CASH, 1.75 
75 110741 141 39 043082 2.08 
75 1174711 79 093083 1 60 
75 16474713 79 CA3086 59 
75 1407480 39 CA7089 3.25 
75 11748N 39 CA3091 8 25 
gG LM1313321 90 CA3123 185 
65 LM130421 I 19 

CA3130' 1 49 
t5 1511305N 140 

CA36W 175 
15 11130741 85 

8C4194 5.95 LM1310N 2 95 904195 3.25 

KITS EXAR ICs 

OR-22061(A SPECIAL 517.95 
ii. /c nolll hic luncll00 generator IC. PC board. and 405em610 Instruction 

annuals 

r 

OR- 220616 SPECIAL $27.95 
Same as OR 2206KÁ above and Includes external components rOr PC board. 

XCITON 

LITRONIX 

MONSANTO 

OPTO ELECTRONICS R - RED 

G - GREEN 
DISCRETE LEDS Y - YELLOW 

0 - ORANGE 

125" dia. .185" dia. 
x02099 551 
X02090 451 
X02091 4.91 

XC2090 451 

.20011 dia. 
40229 
9022G 

XC22Y 

80220 

f 14050 41070 

I 
TYPE POLARITY 
MAN I COMMON ANODE 270 

MAN 2 5 K 7 DOT MATRIX 300 
MAN 3 COMMON CATHODE 125 
MAN 4 COMMON CATHODE .187 

MAN 7 COMMON ANODE 300 
MAN 7G COMMON ANODE-GREEN 300 
MAN 72 COMMON ANODE-YELLOW 300 
MAN 72 COMMON ANODE 300 

551 
451 
4 Sr 
4S' 

005269 
X05260 
90526V 
X05260 

.190" dia. 
551 XC111R 5/51 
051 0C1115 4/31 
451 XC111Y 451 
451 XC1110 441 

.200ii dia. 
00556R 
XC5560 
X05560 
005560 

551 
441 
441 

451 

01707 DISPLAY LEDS 
MAN 2 MAN 4 MAN 7 I MAN 3 I 

II 
HT TYPE POLARITY 

53.25 MAN 74 COMMON CATHODE 
4.95 01707 COMMON ANODE 

39 3L747 COMMON ANODE 
1 95 05750 COMMON CATHODE 

150 01338 COMMON CATHODE 
1 95 FND70 COMMON CATHODE 

1 95 F90503 COMMON CATHODE 
1 50 FN0507 COMMON ANODE 

-Q 
.085" dia. 

05050 

085.. 

Ola Micro 

d led 

811 

D17á7 

01338 

N 
300 St 50 
300 Si 50 

600 2.25 
600 2 49 

110 1 25 

250 50 

500 1 75 

500 1 75 

1314014 MT 241 

ON 

ox 

OFF 

10044 

ON aal 

09 261 

306 

2.416 

2416 

226 

a4.2>2a MINATURE 
,, TOGGLE 147 

144 141 

PP 06 2M 416 1 43 120 

wE ow n tae 161 Ito 

PUSH BUTTON 
Model 1 Dumann net orlon 

Number FAO 2 -9 10.29 30.99 ........., q. PB-123 $2 35 SI 95 SI 47 $1.30 

119 -126 9235 $1.95 $1 47 5130 

THUMBWHEEL SWITCHES w r b 
99 21 

l0 0o ICeon 
300 

1i 
ACCEaaN6 402590136 

Oas4aah ma Pa NO paurlqlw Moe 
Eno ware 111wrl 550 sn EP End 9aIea.Omrl 55B 

nn.14,rm +o SR e9 mwel 9IaM m,rm 40 

,C SR a suns B4eK1e+,n1 40 

-belewnt 40 'SR HB B44yI?,ml 0 

n POSITION ROTARY SWITCH These 001161/5 are a l position, on 

2 uo9iti01 open. rotary switch enclosed in 

FOR 
a TO -5 ran. They have a Mantled 8 pin 
conl0urnion and will maunl perfectly 

$1.00 on panted circuit board. 

8 pin 
14 pin 
16 on 
18 pin 
22 pit 

14 pin 
16 pin 
18 pin 

24 pm 

124 
517 

20 
22 
29 

37 

E 27 

30 
35 
49 

8 pin $30 
14 pin 35 
16 pit 38 

18 pin 52 

10 pin $ 45 

14 pin 39 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 

25-49 
16 

19 

21 

28 

36 

25 

27 

32 

45 

oa00 
15 24 pm 
e 

36 

28 pin 

pin 

40 pm 

' SOLDERTAIL STANDARD (TIN) 

24 

25 

Tit 

28 pIn 

+ v ó 

SOLDERTAIL STANDARD (GOLD) 

32 24 In 24 pin 
32 29 28 pin 
35 36 pin 

40 pin 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 

58 

WW1 24 pm 

28 pin 
36 pit 
40 pun 

1-24 25-49 
S38 37 

45 44 

60 59 

63 62 

9 99 
1 39 1 26 
1 59 1 45 

50-100 
36 
03 

58 
61 

90 81 

115 
1.30 

S 70 
I 10 

1.75 
1.75 

51.05 
1 40 
1.59 
1 75 

63 
00 

1.40 
1.59 

57 
90 

1.26 
1 45 

95 85 
1.10 

30 
1 40 

1 25 
1 45 
1.55 

ZENERS -DIODES- RECTIFIERS 
TYPE VOLTS W PRICE TYPE 80179 W PRICE 

11746 3.3 400m 4,1.00 164005` 600 PIP 1 AMP 10/1.00 
197514 5.1 400m 4/1.00 194006* 800 PIV 1 AMP 10/1,00 
16752 5 6 400m 4/I 00 194007* 1000 PIV 1 AMP 10/1,00 
11753 6.2 400m 411 00 193600 50 200m 6/1.00 
141754 6 8 400m 4/1.00 114148 75 10m 15/1.00 
1649656 15 400m 4 /1.00 164154 35 10m 12/1.00 
195232 51 500m 28 164734 56 Iw 28 
165234 62 500m 28 194735 8.2 1w 28 
165235 6.8 500m 28 164736 6.8 lw 28 
165236 75 500m 2$ 164736 8.2 let 28 
19456 25 40m 6/1,00 194742 12 1w 28 
1N45$ 150 7m 141.00 114744 15 1w 28 

1414854 180 10m 5/100 1411183 50 PIV 35 AMP 1.60 
114001 50 PIV 1 AMP 12/1.00 141184 100 PIV 35 AMP 1.70 

1N4002 100 PIO 1 AMP 12 /1,00 1N1186 200 PIV 35 AMP 1.80 
1N4003 200 PIV 1 AMP 12/1.00 161188 400 PIV 35 AMP 3.00 
1214004 400 PIV I AMP 12/1.00 

50 PCS. RESISTOR ASSORTMENTS $1,255 PER ASST. 

ASST.1 

ASST.2 

ASST. 3 

ASST. 4 

ASST. 5 

10 OHM 12 OHM 15 OHM 18 OHM 22 OHM 

5 ea. 17 OHM 33 OHM 39 OHM 41 OHM 56 OHM 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 
5 ea. 180 OHM 220 OHM 270 OHM 330 OHM 300 OHM 

470 OHM 560 OHM 680 OHM 820 OHM 18 

5 ea. 1 2K 1 5H 18K 2 2H 2.7K 

331( 39K 471( 5.6K 6.5K 
5 ea. 8 2K 10K 12K 15K 18K 

221/ 27K 33K 39K 47K 

5 ea. 56K 68K 82K 100K 120K 

150K IBOK 220K 1701 330K 
ASST. B 5 la. 390K 470K 560K 680K 8201( 

IM 12M 15M 18M 22M 
5 a. 2 7M 33M 3.9M 4 7M 5 OM 

RESISTORS FROM 2 2 OHMS 5 BM Á0Á1LÁ8' -: 
05 ea. 3095 PCS. 04 ea 100 -495 PCS 

ASST. 7 

ALL OTHER 

5 -25 PCS'. 

1/4 WATT 5% 50 PCS. 

1/4 WATT 5% = 50 PCS. 

1/4 WATT 5% 50 PCS. 

191 WATT 5% , 50 PCS. 

1/4 WATT 5% = 50 PCS. 

1/4 WATT 5% 50 PCS. 

1/4 WATT 5% 

MULTIPLES r, 

ea 500 -995 .. 

50 PCS. 

MPS AAS 

MPS ACC 

22022211 

2922220 
292359 
2523694 
92415 

262484 
2929050 
2929020 
292925 
293053 

2E43055 

6Æ2p55 
51,02955 
2913392 
23390 

531 00 
531 00 
331 00 

4/11 00 

NV 00 
531 CO 

4/$1 CO 

551 00 

3100 
411 
55' W 
51100 
oil GO 

S 89 

SI m 
S1 25 

531 W 
541 ed 

TRANSISTORS 
995567 
999558 
990569 
299704 
293105 
219706 
213701 
253721 
293724 
295975 
219903 
AMP 
219905 
293906 
294019 
210014 

331 00 
41 00 

431 Do 

531 00 
.100 
531 00 
531 00 
5/Sí 00 

SI t 
; 11 00 

CO 

441.00 
431.00 
931 00 

33100 

994249 431 cu 
11504250 431 p'. 

944401 431 O: 
294401 431 Oh 

294402 631 Oh 

294403 31 9/ 
2144409 511 0 
295086 431 Oa 

295087 431 Ui 
295088 44100 
295089 431 00 

295129 551 0n 

295138 531 IXI 

295139 551 CO 

295209 531 00 

255951 531 p1 

010881KR 211 W 
295432 S2 OC 

TIMERS 

XR-555CP 

XR-3201 

XR-5560P 
XR-2556CP 

XR.2240CP 

$ 69 

1 55 

1 85 

3 20 

3 25 

PHASE LOCKED LOOPS 

09-210 520 
X8.215 660 
0111-567Cµ 1 95 

x9- 2561íP 2 99 

STEREO DECODERS 

OR-1310P 

XR-1310EP 

)CR1800P 

WAVEFORM GENERATORS 

X9.205 

98- 2206Cµ 

88.220709 

MISCELLANEOUS 

80- 22110µ 6.70 
XR -2261 3 79 
X84136 2.00 

93.20 
3 20 

320 

840 
4 49 

3 85 

14 PCS. POTENTIOMETER 5300810MERT5 

ASST. A 2 ea IO OHM -20 OHM -50 OHM -100 OHM -200 OHM -250 OHM-500 OHM 

ASST. 8 2 ea. IK. 2K. 5K, 10K, 208, 70K 50K 

ASST C2a'50K.1WK,200K.250K.50011M,2M $9.95 Per Asst. 

Each a5s0rMen1 contains 14 pa of 10 turn pots Ali pots are available In single unit quantifies 5.99 ea. 

7400 

CMOS 

LINEAR 

DATA HANDBOOKS 
Pin -out 6 Description SI 5400/7400 ICS 

Pin -out S Description 014000 Series ICS 

Pin -out S W70210Xal Description 

AU. THREE HANDBOOKS 38.95 

52.95 

52.95 

52.95 

*Astrisk Denotes Items On Special For This Month` 
Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tao - Data Sheets 25c each 
Send a 13c Stamp (postage) for a FREE 1976 Catalog 

ff7iLSS 
1021 HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS - (415) 592 -8097 

CAPACITOR CORNER 
$0 VOLT CERAMIC DISC CAPACITORS 

1.9 10.49 50-100 1 -9 10 -49 50 -100 
05 04 03 .0019F .05 .04 035 
05 04 03' 00470F 05 .04 035 

05 04 03 019F .05 .04 035 
100 pi .05 04 03 .0229F .06 .W .04 
220 pl 05 04 .03 .0479F 06 05 04 
470 pl 05 04 035 .1µF 12 19 075 

100 VOLT POLAR FILM CAPACITORS 
00114 .12 10 07 .0221,11 13 11 08 
0022 12 10 07 .047111 21 17 13 

.004751 12 10 .07 1m1 27 23 17 

.010 .12 10 07 22ml 33 27 22 

+ 20% DIPPED TANTALUMS (80UD) CAPACITORS 
1 35V .28 .23 .17 1 5 35V 30 26 .21 
15 35V .28 .23 .17 2.2 25V .31 .27 .22 
2235V 28 23 .17 3,3 25V 31 27 .22 
3335V .28 23 17 4.7 25V 32 .28 23 
4735V .28 .23 97 61 25V 36 31 .25 
6835V .28 .23 11 10 25V 40 25 .29 
1.0350 .28 .23 IT 15 25V 63 30 .40 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
Axial Lead Radial Lead 

.15 13 10 47 25V .15 13 10 
no 14 11 47 50V .16 14 .11 

.15 .13 10 1.0 168 .15 13 .10 
16 .14 12 1.0 25V .16 14 .11 

15 13 .10 1,0 50V 16 14 1/ 

16 14 12 4.7 16V 15 13 .10 
17 15 12 4.7 250 15 .13 .10 
24 20 .18 4.7 50V 16 14 11 

19 17 .15 10 160 .14 12 19 
.25 21 .19 10 25V .15 13 10 

24 .20 .18 10 500 16 14 12 

35 30 28 47 50V 21 .21 .19 
.32 28 .25 100 16V 19 15 .14 
45 41 38 100 25V 24 20 18 

.33 .29 27 100 50V 15 30 28 
70 62 45 220 16V .23 .27 .16 
55 50 45 470 160 .23 28 .16 

47 500 
1.0 50V 
3 3 50V 
4.7 25V 
10 25V 

10 50V 
22 25V 

22 50V 

47 25V 

47 50V 

100 25V 
100 50V 

220 25V 
220 50V 
470 25V 

1'300 16V 

2700 16V 

Circle 49 on reader service card 
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(A DELTA 
2 

ELECTRONICS oCO. 
P.O. BOX 

CB "PLUS" POWER TRANSFORMER 
This heavy duty power transformer has an output, when rectified, of 
13.5v DC @ 10 amps. Ideal for CB power supplies, battery chargers, 
lab supply, etc. It is the voltage regulating type, with dual primaries 
for 115v or 230v, and taps for 50 hz or 60 hz. It also has secondaries 
for 24v @ 6A, 18v @ 5A, 6v @ 2A, and 2.5v @ 4A. 5%" x 5h" x 5'/4 ". 
STOCK NO. R9973 24 lbs. $17,95 ea, 2/35.00 

RADIATION DETECTOR 
. 

Brand new VICTOREEN Model 710 B. 
Reads gamma radiation from 0.1 to 50 
roentgens / hour. Complete with service _ ` ̀  - and instruction manual. Meter is a 20 ua - \ movement, worth twice the price of the 1\ - whole unit.Also contains matched multi 

I 
prier resistors of 1000 meg., 10,000 meg. - & 100,000 meg. plus V X86 (5886) el- 
ectrometer tube. Wt. albs. 5 "x4 "x8% ". 

STOCK NO. R5202 $4.95 each, 2/9.00 

AM /FM TUNER & IF STRIP 
Complete AM /FM tuner and IF strip from a car radio. Needs 

( only 12v DC and an audio amplifier 
Mar ' 0 AO o8 4 to make a fine, highly selective set. 
am` o 5 Reduced from $7.95 and sold AS -IS, _O0 o % because some are in need of repair. 

AS, 
óa In most cases it is the AM osc. that is f^' 

nt> V '1 0 defective. We provide the circuit 
diagram. 5'/4" x 33/4" x 1'/4 ", 1 Ib. ( 

STOCK NO. R5255 $5.95 ea, 2/11 

13.5 volt, 2 amp transformer, ideal for small 12v DC supply. 2 lbs. 
STOCK NO. R9978 $3.95 each, 2/7.00 

Send for our latest free catalog. Minimum order $5, phone orders 
welcome: (617) 388 -4705. Include sufficient postage; excess will 
I.,. .....117.1 DAMN' AAACOIr` A On D. 6AACTCDrl6J AOr`C.- _.-- 

LL numbers needed for processing. Minimum charge $15. 

Circle 33 on reader service card 

P.O. Box 4430E Santa Clara, CA 95054 
TERMS: $5.00 min. order U.S. funds 

Calif. residents add 6% tax. 
FREE: Send for your copy of 

our 1976 QUEST CATALOG. 
Include 

.134 
stamp. 

Same day shipment 
First line parts only. Factory 
tested. Guaranteed money 
back. Quality IC's and other 
components at factory prices. 

INTEGRATED CIRCUITS 
5N14215 160 

17 5574296N 1 65 

177 
17 

TL 
SN7ILSO 34 

.11 
ON 

SN74LS02N 34 
19 SN74L501N 39 

SN74LSO9N 39 

5147415104 39 
SN71L520N 34 
SN74528N 41 

3147415304 31 
SN74LS38N 39 
9474L574N .59 
SN74L575N 75 
SN741590N I 10 
SN74L693N 1.10 
SN741.5959 189 
94711S107N .52 
SN711.51331 1 50 
SN7465139N 1.68 
$N74151515 1 28 
SN7410155N I 8 
9747415157N 1 40 
SN741S180N 205 
5747165163.1 2.05 
5747415170/ 2.95 
SN741.S1921 2 80 
e17465194N 2.00 
SN74651979 2.00 
SN7415257N 1.75 
94741$258! 2.20 

7400 TTL 
5N7400N 
5N7401N 
SN74020 
SN740;W 
5N74015 
5N7406N 
5N7410N 
5N7414N 
5N7416N 
SN7417N 
5N742014 
5N7421/4 
SN7430N 
SN7436N 
SN7439N 
SN7440N 
3574475 
SN7448N 
SN7450N 
5N7473N 
SN7474N 
SN7475N 
3N7476N 
3N7405N 
5N7486N 
SN7489N 
5574904 
5N7492N 
SN746N 
SN7496N 
SN7410a 
e474107N 
SN7412174 
5N74123N 
3N74126N 
SN74145N 
9N74150N 
94741515 
5N74154N 
SN7415574 
50741575 
5574161N 
5N74166N 
5N74170N 
5N74174N 
5N74175N 
5N741B10 
5N7419014 
5N74191N 
53741933 
53741983 

23 

63 
34 
39 

37 
17 
2 
25 

fio 

78 
17 
36 
32 
49 
N 
70 

11 
2.00 

45 
65 
65 
75 
10 
39 
39 

89 
% 

1 10 
10 

.95 
95 
95 

1 35 
95 

1 19 
90 

2.40 
; 15 

25 
85 

165 

5N741S290J 
3N741587064 
N888.í4 

LINEAR 
CA3082 
CA3089 
LM3OtAN 
LM301AH 
LM307N 
LM30R1 
16430916 
LM311H 
LM3.Y61 
14434014.5 
LM3.50N 
LM351N 
193105 
197154 
197233 
1317333 

Not a Cheap 
Clock Kit $17.45 
Includes everything 
except case. 
2 -PC boards, 6 -.50 LED 
Displays, 5314 clock 
chip transformer, all 
components and full 
inctruntinns 

2.00 
3.50 
1.13 

1 90 
2 75 

35 
35 
35 
89 

I 25 
90 

I 55 
60 
W 
60 
CO 

65 
44 
69 

i 
1847419 
16130351 
1.16211151 
LM390O4 
1163909 
MC1458V 
NE540L 
NE550N 
NE5538 
NE555V 
NE556A 
NE565A 
NE566V 
NE56)V 
SN75451CN 
50754520N 

CMOS 
0534001 
054031 
004002 
C04011 
CD4012 
CD4013 
004016 
004517 
C134020 
004024 
004027 

C04019 
C01o5o 
CD4071 
CD4072 
CD1082 
CD451 I 

0040192 
740180 
740192 
740221 

INTERFACE 
Ñ8125u 

8126'v 

35 
82 

1.95 
55 
70 

s9 
5 660 

253 

1 00 
1 15 
1 85 
1 45 

42 
25 
25 
25 

á 
50 

1m 
I 35 
1î0 

55 
55 
62 
62 
40 
40 
45 

220 
3.00 
200 
240 
275 

20 
'S 

ELECTRONICS 

501286 2 75 
N81978 3 25 

DISPLAY LESS 
MANI CA 270 2.90 
14653 CC 125 39 
MAN4 CC 187 195 
MAN7 CA .300 150 
MAN72 CA .3001.50 
MAN74 CC 3001.50 
131707 CA 3001.50 
131727 CA 500 2.55 
01741 CA .600 2.25 
F90503 CC 500 135 
F110510 CA 500 1.35 
FN0800 CC 800 2.75 
FN13807 CA 800 2.75 
MV5022 69 
MV502 69 
5082.7414 1.40 

MOSIIEMORY 
RAM 

2102 
2102.1 
21022 
211_02 
2107 
2112-2 

180 
180 
,60 
180 

1850 
7.90 

UNIT 
AY5 -1013 6 20 

A M 000NVERTER 
87000N 1603 

PROM 
17020 1100 

1482523 125 
N825123 4.00 
14825126 4 86 

MM. 
PROCESSOR 

BOBO 24 50 
80303 33 00 

IC UPDATE 
MASTER MANUAL 
Ccmplete IC data from 
all Manufacturers. 14.000 
cross references. $30.00 
complete with quarterly 
update service. For 
Domestic Postage, add 
$2.00, Foreign, $6.00. 

EC!. 10,000 SERIES 
10101 39 
10123 1 10 
10124 1 10 
10125 1 10 

MICROPROCESSOR MDT 

5í9n605 Bipolar 
563000611000 A 523400 
value. 3.1 810100 
INCLUDES: 
43002 3-825114 
1.3001 2.872 
1- 740182 1 -8731 

66 64 Memory 

CRYSTALS 
M4, 450 

2 MN, 450 
4 MHz 4.25 
5 MHz 425 
108518 4 25 
BMHZ 3.90 

20 MHz 190 
32 MHz 3 90 
3276862 400 
CLOCKS 
14815311 160 
6495312 400 
MMS313 160 
895314 330 
985315 4.00 
9145316 6.35 
CT7001 580 

1C SOCKETS 
MEAN TM 
Lao PEON 

NI 119P M 111P 
8 .15 24 .36 

14 .18 28 .43 
16 20 36 56 
18 .27 40 61 

22 35 

RESISTORS 
in 

654111es o125 up 03 ea 

Miles Per Gallon 
Circuit 
As described Jan. 1976 
EDN mag. 
Digital Flow sensor $29.50 
Speed transducer $8.00 
CMOS rate multipliers $19.95 
2 -.50 in. displays $2.50 

Circle 53 on reader service card 

CB SPECIALS -R.F. DRIVERS -R.F. POWER OUTPUTS -FETS 
2SC481 
2SC482 
2SC495 
2SC502 
2SC517 
2SC614 
2SC615 
2SC616 
2SC617 
2SC699 
2SC710 
2SC711 
2SC735 
2SC756 
2SC765 

1.85 
1.75 
1.10 
3.75 
4.75 
3.80 
3.90 
4.15 
4.25 
4.75 

.70 

.70 

.70 
3.00 
9.50 

2SC766 10.15 

2SC767 15.75 
2SC773 
2SC774 
2SC775 
2SC776 
2SC777 
2SC778 
2SC797 
2SC798 
2SC781 
2SC789 
2SC796 
2SC799 
2SC802 
2SC803 
2SC839 

.85 
1.75 
2.75 
3.00 
4.75 
3.25 
2.50 
3.10 
3.00 
1.00 
3.15 
4.25 
3.75 
4.00 

.85 

2SC866 5.85 
2SC1013 1.50 
2SC1014 1.50 
2SC1017 1.50 
2SC1018 1.50 
2SC1173 1.25 
2SC1226A 1.25 
2SC1237 4.50 
2SC1239 3.50 
2SC1243 1.50 
2SC1306 4.75 
2SC1306-1 4.90 
2SC1307 5.75 
2SC1307 -1 6.00 
2SC1377 5.50 
2601449 1.30 

2SC1449-1 1.60 
2SC1475 1.50 
2SC1678 5.50 
2SC1679 4.75 
2SC1728 2.15 
2SC1760 2.15 
2SC1816 5.50 
2SC1908 .70 
2SC1957 1.50 
2SF8 3.00 
HEP -S 3001 3.25 
290235 1.00 
MRF8004 3.00 
4004 3.00 
4005 3.00 
40080 1.25 

40081 1.50 
40082 3.00 
2SC608 4.85 
SK3046 2.15 
SK3047 3.75 
512095 3.50 
SK3048 3.25 
SK3054 1.25 

2SK19 
2SK30 
2SK33 

3SK40 
3SK45 
3SK49 

1.75 
1.00 
1.20 

2.75 
2.75 
2.75 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SA647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
2SA705 
2SA815 
2SA816 

25622 
29854 
29856 
2SB77 
258128 
298135 
298152 
256173 
256175 
258178 
258186 

.60 
.75 
.75 

1.95 
.80 
.70 
.70 
.50 
.65 
.85 

2.75 
.85 

3.75 
.85 

1.30 
1.75 
.55 
.85 
.85 

.65 

.70 

.70 

.70 
2.25 

.95 
4.50 

.55 

.55 
1.00 
.60 

2513187 
298235 
258303 
2SB324 
2SB337 
298367 
298370 
258405 
296407 
298415 
256461 
298463 
298471 
298474 
256476 
256481 
2SB492 
298495 
258507 
256511 

2SC206 
2SC240 
290261 
2SC291 
2SC320 
2SC352 
290353 
2SC371 
2SC372 
2SC394 

.60 
1.75 
.65 

1.00 
2,10 
1.60 
.65 
.85 

1.65 
.85 

L25 
1.65 
1.75 
1.50 
1.25 
2.10 
1.25 
.95 
.90 
.70 

1.00 
1.10 
.65 
.65 

2.00 
.75 
.75 
.70 
.70 
.70 

2SC458 
2SC460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 
2SC605 
2SC620 
2SC627 
2SC642 
2SC643 
2SC644 
2SC681 
2SC684 
2SC687 
2SC696 
2SC712 
2SC713 
2SC732 
2SC733 
2SC739 
2SC715 
2SC762 
25C783 
2SC784 
2SC785 
2SC793 

.70 

.70 

.80 
2.50 
1.60 

.80 

.75 

.65 
.70 

2.50 
1.00 

.80 
1.75 
3.50 
3.75 

2.50 
2.10 
2.50 
2.35 

.70 

.70 

.70 

.70 
.70 

1.75 
1.90 
1.00 
.70 

1.00 
2.50 

2SC815 
2SC828 
2SC829 
2SC830 
2SC839 
290945 
2SC1010 
2SC1012 
2SC1051 
2SC1061 
2SC1079 
2SC1096 
2SC1098 
2SC1115 
2SC1166 
2SC1170 
2SC11728 
2SC1209 
2SC1213 
2SC1226 
2SC1243 
2SC1293 
2SC1308 
2SC1347 
2SC1383 
2SC1409 
2SC1410 
2SC1447 
2SC1448 
2SC1507 
2SC1509 

.75 
.75 
.75 

1.60 
.85 
.65 
.80 
.80 

2.50 
1.65 
3.75 
1.20 
1.15 
2.75 

.70 
4.00 
4.25 

.55 

.75 
1.25 
1.50 
.85 

4.75 
.80 
.75 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

2SC1569 1.25 
2SC1756 1.25 

25030 .95 
2SD45 2.00 
2SD65 .75 
29068 .90 
2SD72 1.00 
25088 1.50 
250151 2.25 
2SD170 2.00 
250180 2.75 
250201 1.95 
250218 4.75 
290300 2.50 
2SD313 1.10 
290315 .75 
290318 .95 
250341 .95 
290350 3.25 
290352 .80 
2SD380 5.70 
2SD389 .90 
2SD -390 .75 
2SD437 5.50 

MPS -1131 4.00 
MPS8000 1.25 

POWER- TRANSISTORS HIGH -VOLT. TV. TYPE 

611204 
811205 
BÚ206 

1300V 
1500V 
1700V 

3.90 
4.70 
5.90 

BU207 
811208 
2SC1170 

1300V 
1500V 
1100V 

5.40 
6.25 
4.00 

2SC1172B 
2SC1308 
2SC1325 

1100V 4.25 
1100V 4.95 
1100V 4.95 

Circle 37 on reader service card 

OEM SPECIALS 
1N270 
1N914 

2N173 
2N178 
2N327A 
2N334 
2N336 
2N338A 
2N3988 
2N404 
2N443 
2N456 
2N501A 
2N508A 
2N555 
2N652A 
2N677C 
2N706 
2N706B 
2N711 
2N711B 
2N718 
2N718A 
2N720A 
2N918 
2N930 
2N956 

.10 2N960 .55 

.10 2N962 .40 
2N967 .50 

1.75 2N1136 1.35 
.90 21,11142 2.25 

1.15 2N1302 .25 
1.20 2N1305 .30 

.90 2N1377 :75 
1.05 2N1420 .20 

.90 2N1483 .95 

.30 2N1540 .90 
1.75 2N1543 2.70 
1.10 2N1544 .80 
3.00 2N1549 1.25 

.45 2N1551 2.50 

.45 2N1552 3.25 

.85 2N1554 1.25 
6.00 2N1557 1.15 

.25 2N1560 2.80 

.40 2N1605 .35 

.50 2N1613 .30 

.60 2N1711 .30 

.25 2N1907 4.10 

.30 2N2060 1.85 

.50 2N2102 .40 

.35 2N2218 .25 
:25 2N2218A .30 
.30 2N2219 .25 

2N2219A 
2N2221 
2N2221A 
2N2222 
2N2222A 
2N2270 
2N2322 
2N2323 
2N2324 
2N2325 
2N2326 
2N2327 
2N2328 
2N2329 
2N2368 
2N2369 
2N2484 
2N2712 
2N2894 
2N2903 
2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 

SILICON UNIJUNCTIONS 

2N2646 
2N2647 
2N6027 
2N6028 
D5E37 
2N2160 
2N4870 

.50 

.60 

.55 

.70 

.25 
.65 
.50 

2N4871 
2N4891 
2N4892 
2N4893 
2N4894 
MU 10 

.50 

.50 

.50 

.50 

.50 

.40 

.30 

.25 
.30 
.25 
.30 
.40 

1.00 
1.00 
1.35 
2.00 
2.85 
3.80 
4.20 
4.75 
.25 
.25 
.32 
.18 
.40 

3.30 

.30 
.25 

.25 

.25 
.30 

2N2913 .75 
2N2914 1.20 
2N2916A 3.65 
2N3019 .50 
2N3053 .30 
2N3054 .70 
2N3055 .75 
2N3227 1.00 
2N3247 3.40 
2N3250 .50 
2N3375 6.50 
2N3393 .20 
2N3394 .17 
2N3414 .17 
2N3415 .18 
2N3416 .19 
2N3417 .20 
2N3442 1.85 
2N3553 1.50 
2N3563 .20 
2N3565 .20 
2N3638 .20 
2N3642 .20 
2N3643 .15 
2N3645 .15 
2N3646 .14 
2N3730 1.50 
2N3731 2.75 

2N3740 1.00 
2N3771 1.75 
2N3772 1.90 
2N3773 3.00 
2N3819 .32 
2N3823 .70 
2N3856 .20 
2N3866 .85 
2N3903 .20 
2N3904 .20 
2N3905 .20 
2N3906 .25 
2N3925 3.75 
2N3954 3.50 
2N3954A 3.75 
2N3955 2.45 
2N3957 1.25 
2N3958 1.20 
2N4037 .60 
2N4093 .85 
2N4124 .20 
2N4126 .20 
2N4141 .20 
2N4142 .20 
2N4143 
2N4220A 
2N4234 
2N4400 

INTEGRATED CIRC. 

UA703C 
709C OP. AMP. 
7410 OP. AMP. 
7400 
TA7061P 
TA7205P 
UPC1001h2 
Ne555 

.25 

.25 

.15 
3.50 

10.00 
6.00 
1.25 

.20 

.45 C103y 

.95 C103d 

.20 C106b1 
C 106di 

2N4401 
2N4402 
2N4403 
2N4409 
2N4410 
2N4416 
2N4441 
2N4442 
2N4443 
2N4852 
2N5061 
2N5064 
2N5130 
2N5133 
2N5138 
2N5198 
2N5294 
2N5296 
2N5306 
2N5354 
2N5369 
2N5400 
2N5401 
2N5457 
2N5458 

.20 

.20 

.20 

.20 

.25 

.75 

.85 

.90 
1.20 
.55 
.30 
.50 
.20 
.15 
.15 

3.75 

50 
.20 
.20 
20 
.40 
.50 
.35 
.30 
.25 
.40 
.50 
.75 

RECTIFIERS 

N4001 
N4002 
N4003 
N4004 
N4005 
N4006 
N4007 

10 100 

.60 

.70 

.80 

.90 
1.00 
1.10 
1.20 

5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 

0 ow mum. 
i1I11I11111111 
IwNIP MIME 

ti r -e11111 
.1 l Ikl! ̀0r 

1111111111=1111 r, e. New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 748 -6171 

748 -6172 
748 -6173 ALL PARTS GUARANTEED 

N.J. residents add 5% sales tax. Minimum order $5.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 



Send for your 
information 
packet today- 
which also includes circuit 
functions, component line-up, 
and accessories. Information 
Packet $1.00 (refundable 
with order). 

V isu lex P. 0 Box 42049 Mountain View, CA 94040 

ELECTRONIC organ kits, keyboards, all 
described in our "Organ Builder's Guide " / 
catalog. 75 pages of pictures, circuits, block 
diagrams, IC divider and independent gen- 
erators with diode keying. $3.00 postpaid re- 
fundable with purchase. Add $1.50 for first 
class mail. Send for free keyboard flyer. 
DEVTRONIX ORGAN PRODUCTS, Dept. B, 
5872 Amapola Dr., San Jose, CA 95129 

C- MOS 
will convert your voltmeter 
into a sensitive FET INPUT 
millivoltmeter. Complete 
kit $112 plus shipping. 
Also Temp Meters Power 
Supplies .Design Consoles. 

I N7!1 

PROBE 
vows 

Send for 
FREE 

CATALOG 

SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

ANALOG adjustable modem kit, TTL com- 
patible, +5 -9 volts, 110 TTY, clock output 
standard, $35.00, E. CADOTTE, 1027 Windihill 
Circle, Knoxville, TN 37919 

BURGLAR alarm: home, auto, simple, inex- 
pensive, plans $2.00. WARNER ENTER- 
PRISES, 11300 E. Terr., Raytown, MO 64133 
DESCRAMBLERS: Several professional mod- 
els that work with all scanners. Tone encod- 
ers /decoders, Scanmate, AAPP, radar de- 
tectors, Big Ears, alarms, books, kits, parts. 
Catalog 25 cents: KRYSTAL KITS, Box 445, 
Bentonville, AR 72712 

BUSINESS OPPORTUNITIES 

HIGHLY 
PROFITABLE 

ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts! 
Postcard will do. Barta -BH, Box 248, 
Walnut Creek, CA 94597. 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 WAlker 5 -7000 
LCD, LED wrist watches. "Agents Wanted." 
Excellent quality. $3.00 (refundable). TAYOR- 
PAUL, 980 Greene Ave., Brooklyn, NY 11221. 

EMPLOYMENT OPPORTUNITY 
CALIFORNIA companies hiring electronic 
engineers, technicians. Current employment 
bulletin $3.00. DYNAMICS, Box 1867 -RA, 
Covina, CA 91722 

Thanks 
t}oyou/Qk ,l MtVR RW ... 

FOR All OF US 

advertising contributed 8 
for the public good 

MASSIVE FOLDOVER 
When I complained of a massive 

foldover in an RCA CTC -36 AW 
chassis last December, you suggested 
checking the grid circuit of the vertical 
output tube. There was too much posi- 
tive voltage there, as you said. How- 
ever, checking coupling capacitors and 
other things didn't help it. Finally noted 
an 1800 -ohm resistor going off toward 
the back of the chassis. This was con- 
nected to the SERVICE switch to ground 
the grid in the SERVICE position. Dis- 
connecting this cleared up the trouble. 
My ohmmeter showed no leakage 
across the switch but a new one cleared 

up the problem. 
(Make a note of this, fellows. Thanks 

to John Heineman, Winston -Salem.) 

WRONG TUBE IN TUNER? 
The IF coil in the tuner of this Zenith 

144922 was burnt up. I've checked for 
shorts and can't find anything. The 
6GJ7 tube is all right, in the tube tester. 
What did this ? -T.C., Ink, AR. 

Check the tuner top plate. See if they 
stamped 6EA8 by that socket! The tube 
layout is marked 6EA8, 6GJ7 /6HB7. 
The 6HB7 and 6GJ7 are interchange- 
able; the 6EA8 isn't. It has a different 
base. 

r'Y j 
l 

AMD 

8080A $34.95 2102-1 $1.99 

QUALITY ELECTRONIC COMPONENTS 

NEW DISCOUNT SCHEDULE 
SAVES YOU EVEN MORE! 

MICROPROCESSOR 1024 Bir Random Access Memory 
0.740 480 as Clock Period 500 as Max Access Time 

INTEGRATED CIRCUITS - TTL, CMOS, 
7400 .21 
7401 .21 
702 
403 .21 

7404 .21 
7405 
406 .75 

7407 .25 
7408 .21 
7409 z1 

1 

.21 

.21 

.25 

.89 

7411 
7412 
7413 
7414 
7416 .25 
7417 .25 
7420 .11 

743 .35 
7425 .35 
7426 .25 
7477 .33 
7428 .28 
7130 .21 
7432 .25 
7433 .30 
7437 .25 
7438 .25 
7440 .21 

7641 .563 3 
7413 . 

7445 .70 
7416 .70 
7447 .70 
7448 
450 .21 

7453 .21 
7454 .21 
7460 .21 
7470 .30 
7472 .30 

7473 .30 
7474 .30 
7475 .49 
7476 .32 
7480 .70 
7482 .70 
7483 .70 
7485 .89 
7486 .28 
7489 2.19 

7491 .70 
7492 .44 
7493 .44 
7494 .70 
7495 .70 
7496 .70 
74100 1.26 
74107 .30 
74109 .33 
74121 .35 
74122 .44 
74123 .61 
74125 .40 
74126 .40 
74132 .70 
74141 .48 
74145 .70 
74147 1.63 
74148 1.30 
74150 1.16 
74151 .70 
74153 .65 
74154 1.03 
74155 .70 
74156 .70 
74157 .70 
74160 .88 
74161 .88 
74162 .88 
74163 .88 
74164 .96 
74166 1.26 
74170 2.64 
74173 1.42 

74174 .98 
74175 .93 
74176 .79 
74177 .79 
74180 .70 
71181 2.15 
74182 .79 
74184 2.19 
74185 2.19 
74188 3.50 
74189 3.50 
74190 1.23 
74191 1.23 
74192 .88 
74193 .88 
74194 .88 
74195 .88 
74196 .88 
74197 .48 
74198 1.49 
74199 1.49 
74251 1,09 
74279 .58 

74365 .67 
74366 .67 
74367 
4368 .67 

755 1.31 

759 1 .6611 

75452 .61 
75453 .61 
75454 .61 
75491 .81 
75492 .84 
75493 1.09 
75494 1.19 
8093 .40 
8094 .40 
3095 .67 
8396 .67 
8097 .67 
8098 .67 
82525 2.19 
4000 .23 

4001 
4002 
4006 

4011 
4012 
4013 
4014 
40016 
4 

4017 
4018 
4019 

4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4033 

4041 
4042 
4043 
4044 

4349 
4050 
4051 
4052 
4053 

4066 
4071 
4072 

LINEAR i MOS 

.23 4073 .23 

1.9 
4075 

.73 
.23 
.79 

1082 .23 

.44 4510 1.14 

.44 4511 1.os 

.23 

.40 4516 

.96 4518 1. 

.96 

.40 
4520 1.14 

1.05 4528 .88 
1.05 
.23 1M3091( 1.80 

1.14 1M324N 1.28 
1.14 1M3401-5 1.25 

.96 374134014 1.25 

.23 LA1340Tó 1.25 

.84 1M3401-12 1.25 

.23 1643407-15 1.25 
1.68 113401-18 1.25 

.40 LM3401-24 1.25 

.89 VA39004 88 
1.14 N 36 3.24 
.23 NE5401. 2.04 

1.51 NE555V .48 
3.50 NE556A 88 
1.14 14f56041 3.83 
1.14 NE5618 3.83 
.79 4E5628 3.83 
.79 NE5654 1.25 
.70 NE5665 1.28 
10 NE567V 1.36 

uA709CV .44 
.40 uA710CA .44 
.40 u/4711 CA 53 

1.26 WJ23U .60 
1.26 uA741CV .44 
.72 416747CA .70 

uA748CV .49 
.79 MC14589 .53 
.23 2102-1 . . . 1.99 
.23 80804 34.95 

AP SUPER STRIP II- Universal Breadboarding') 
E lement with 840 Soldarlas 
P lup -In n.-Polnts 

$17.00_ - -- 

IC TEST CLIPS! 
14 pin TC-14 84.50 V 
16 pin TC -16 64.73 
24 pin TC -24 813.83 TC-16 TC-24 

oF 
10 19" P Jtt 

ttsa.p,llCOtO t Eol 

7 
model. 
for fact 

building and 
tasting of 
circuits 

obsoletes 
ordinary 
breadboards 

All 
cold.rlu 

plug -In 
tia- points 

,,,,to 
An wlx 

On all mad.ls .. . 

simply plug in your 
components and infer- 

connect with 22 -go. slid 
wire. All models acept dl 
DIP'S, TO -5's and àtscrate 

ith leads up to .032" diameter. 
Multiple buses con easily be linked for power and ground distribution, reset and 
clock lines shift command, etc. Bases: gold-anodized aluminum. Terminals: non- 
corrosive nickel -silver. Four rubber feet included. 
Aa n. Dm Me. No. sand aloe nk. 
Medal No. Pants c mi,y a we. Pont (Met«) loch 
ANC (kit) 728 8116sí 2 
OA Jose .l 877 8116'.1 8 
Aid (kill 1032 12 (le's) 2 
212 (sown. l ISH 12 (14's) 8 
218 (awn) 1760 II (14.11 Io 
227 (mam.1 1712 D (14'sí 28 
236 Osseo I van 31114'0 33 

49/16.59/16 e16.b 
4.9/1685.9/I6 911.1d . 

sallar] ts 
4B/16,7 e.s 
61/2.7.1/8 46,3 
I89-1/4 39.93 
I0.1/4A114 79.93 

BISHOP GRAPHICS Printed circuit Drafting 
Aids are now aeallabla from Digi -Key 

CMOS DATABOOK $1.50 
Specifications and pin -outs for 80 different 4000 series ports 

DATA BOOKS 
TEL IC's 592 pages $4.00 
LINEAR IC's 704 pages $4.00 

CMOS IC's - 256 pages $3.00 

TRANSISTORS - 288 pages $3.00 

MEMORY IC's - 592 pages $3.00 

INTERFACE IC's 464 pages $4.00 
VOLTAGE REGULATORS 128 

p49e4 $3.00 
LINEAR APPLICATIONS - 432 

pages $4 00 

REED RELAYS 
1.5 Amp SPST N.O. 

Contacts 

4.8v Coil $1.70 0)25/C 
6,0, Coil 31.70 $125 /C 
12v Coil $1.70 $125/C 
24v Coil $1.70 $125/C 

1/4 WATT 5% CARBON 
FILM RESISTORS 
St gore M adtipler el 3 par wire 

01.08 /100 of awe raw. 10 elm to 1.0 mg 

SILICON TRANSISTORS 
MPS918, 61P5930, MPI2Z7LA MP52369A, MP52712, MPS2907A, MP53392, MP53393, 
MPS3394, MPS3395, MPS3563, MP53565, MP53638 MP536.18A, MPS3N0, MP53641, 
MP53613, MP53645, MP53646, 253904, 2X3906, 2144124, 244126, 244401, 241103, 
2944410, P44888. 2115087, 255089. P45129, P45133, P45134, P45137, P14138, 
P45139, 245210, P45964 .16, $1.55/10, $13.60/100 of sane pat no. 

MPF102 .36 530.60/C 245457 .48 $41.00/C MP1013 .78 $24.00/C 2N3055 .99 085.00/C 

ELECTROLYTIC CAPACITORS 
- Reid Lied - - Add Lead - - Add Lead - 

luf//5ov 
2.1d/50v 
3.3d/50v 
4.7uf/75v 
4.7uf/50v 
10uf /75v 
10d/50v 
7364/25, 
22u4/505 
100uf/6.3v 

100uí/125v 

.08 .65/10 u9/505 

. B .6 /10 3.udf//35v 

.40 .65/10 3.314 /S0r 

.08 .70/10 4.70/155 

.08 .65/10 4.7u4/355 
.10 .75/10 Ouf /16v 
.09 .70/10 Ouf/0v 
.12 1.00 /10 Ouf /50v 

.11 .85/10 71//2220/255 , 

.13 1.10 /10 33d/16e 
334/25v 
47uf /16v 

.11 .90/10 

.12 .90/10 

.12 .95/10 

.12 1.00/10 

.11 

.12 .95/10 

.11 .90/10 

.12 1.00/10 

.14 1.15.10 

.12 1.00/10 

.13 145/10 

.12 1.00.10 

.14 1.15/10 

.14 1.15/10 

4764/25, .17 
1000/1b5 .17 
10064/25, .20 
100uí /50v .29 
7100/165 .20 
120a/2555 .79 
330á/16r .19 
3300/25v .32 
4700/165 .32 
470,1/25, .37 
1000uí /165 .39 
1000uf/25v .56 
220064/16v .62 

1.30/10 
1.30/10 
1.55/10 
230/10 
1.55/10 
2.35/10 
235/10 
255/10 
2.55/10 
3.00/10 
3.15/10 
4.50/10 
1.95/10 

I.C. SOCKETS 
8 Pin Snider Tab .17 
14 Pin Solder Tab .20 
16 Pin Snider Tab .22 
18 Pin Snider Tab .29 
24 Pin Solder Tab .38 
28 Pin Solder Tab .45 
40 Pin Snider Tab .63 
8 Pin Wire-Wrap .24 
14 Pin Wire.Wmp .26 
16 Pin Wire -Wrap .30 
18 Pin Wire -Wrap .60 
24 Pin Wire-Wrap .86 
28 Pin Wire -Wrap 1.23 
40 Pin Wire -Wrap 1.00 

WIRE WRAPPING WIRE 
Pre-cut tad stripped Cyan insulated wire from 
1.0" to 15.0" a red or bled. Abe sold in bulk 

SILICON DIODES 
184148 .40/10 3.50 /C 1440004 .70/10 5.95/C 
1N4001 .64/10 5.50 /C 1144005 .82/10 7Á5/C 
1144002 .66/10 5.60/C 184006 .90/10 7.75/C 
144003 .68/10 5.80 /C 1144007 .99/10 8.60 /C 

LED DISPLAYS 
F10357 C.C..375- . $1.75 
FND500 C.C..500" . $1.75 
FN0507 C.A..500" . $1.75 
FND800 C.C..800" . $3.50 
FND807 C.A..800" . $3.50 

LED LAMPS 
4$15053 T-1% 18c 
4535056 T.1% 1& 

1/2 WATT ZENER DIODES 
1452268 3.35 .15 011 /C 1452368 7.5v .15 $11 /C 
14527/13 3.65 .15 $11 /C 1452378 8.2v .15 $11 /C 
11452288 3.9v .15 $11 /C 11452383 8.75 .15 $11 /C 
1452298 4.3e .15 $11 /C 1452398 9.15 .15 $11 /C 
11452100 4.77 .15 $11 /C 1452408 Iry .15 $11 /C 
1852318 5.1v .15 $11 /C 1452418 11v .15 $11 /C 
11152338 5.6v .15 511 /C 1452428 12v .15 $11 /C 
1452338 6.05 .15 $11 /C 105241E 135 .15 511 /C 
145234E 6.1v .15 511/C 1452448 145 .15 $11 /C 
145235V 6.8v .15 $11 /C 10524513 15v .15 $11 /C 

HARDWARE 
2-56 V. Sam .99/C 7.70/M 
2 -56 'V Screw .99/C 7.65/M 
440 V. Soo. .55 /C 3.60 /M 
4.40 ''A Screw .60 /C 4.05/M 
6.32 % Screw .65/C 4.40/M 
6-32 '/ Screw .75/C 4.85/M 
8.32 3/8 Screw .90 /C 5.85/M 
256 Hex Nut .55/C 3.60/M 
4-40 Hext Ne, .55/C 3.75/M 

8.32 Hex Nut .60 /C 4.15 /M 
No. 2 Lockwahn .85 /C 5.75/M 
No. 4 Lockwasher .45/C 3.00 /M 
No. 6 Loáwasher .45/C 3.00/M 
No. 8 lakwwher .45/C 3.00 /M 

VOLUME DISCOUNT SCHEDULE 
swd,w64 wrawd.. 
Turd atm-! Tad me.a, 
1 ours 2499 141 S 100.00449999 LESS 15t 

s SOO 0í999.9S LES tat 
1 1.005 99.301H510í 31010.006 up.. LESS 25% 

-Then Add th. Standen' Chao. sale,. 
STANDARD SHIPPING /HANDLING 

CHARGE 

11 seer wwdaan teed V. &use 1. Mira: 
S 0.003 4.30 . add 52.0 s '0.00499.99 . add 10.25 
1 5.00 24.99 .. add 10.25 S100. 8 up .. ao Clope 
S 25.00319.99 . add 93.50 

helots. Alvin 8 Wwas. N INA a Carle 

toe oaDe113 ACCanlD FOa fAMI DAY 
aNIPMMT-CALL 21IJe1467a 

UV Iw tra swig 
...M....6" ".1.0 "Only Quality Components Sold. "' tonics mi 

DOW/ /ODOR TO AMY V O3UMI DISCOUNT /INOUE 

DIGI -KEY 
P.O. Box 677 

CORPORATION 
Thief River Falls, MN 56701 

Circle 66 on reader service card 
109 
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ALL MERCHANDISE IS 
COMMERCIAL QUALITY, FULLY 

TESTED AND MARKED 
7400N TYL 

SN7400N SERIES 
7400 .23 7427 .35 7486 .47 
7401 .23 7430 .24 7490 .75 
7402 .25 7432 .47 7493 .85 
7404 .25 7437 .47 74107 .46 
7405 .27 7438 .47 74121 .52 
7406 .40 7440 .26 74122 .87 
7408 .27 7442 .99 74123 .95 
7410 .25 7450 .27 74150 1.56 
7416 .44 7473 .44 74151 1.05 
7417 .62 7474 .40 74153 1.30 
7418 .26 7475 .80 74154 2.00 
7420 .27 7476 .57 74155 1.39 
7425 .40 7483 1.35 

CMOS 
CD 4001 SERIES 

74157 
74161 
74163 
74164 
74174 
74175 
74176 
74177 
74180 
74191 
74192 
74194 
74195 

1.35 
1.60 
1.50 
1.79 
1.50 
2.10 
1.80 
1.80 
1.10 
1.75 
1.40 
1.50 
1.75 

4001 .29 4023 .29 74C04N .83 
4007 .29 4025 .34 74C10N .72 
4009 .59 4029 1.50 74C20N .72 
4010 .59 4049 .79 74C42N 2.37 
4011 .29 4050 .65 74C74 1.26 
4013 .69 74C00N .43 74C107N 1.38 
4016 .69 74CO2N .60 74C161 3.58 
4017 1.75 

LINEAR & MISC. IC'S 
LM741CH .28 INTEL 2102 3.00 
LM723CH .45 NE555V .68 
LM309K 1.50 556A 1.49 

TRIM POTS 14/8.99 
(per our choice) 

1 POLE 7 POS. MIN. SWT. 1.15 

KITS EXAR IC'S 

XR555CP 
XR556CP 
XR2240CP 
XR205 
XR100K 

1.07 
1.85 
4.80 
8.40 

80.00 

XR1310P 
XR210 
XR215 
XR567CP 
XR1310EP 

3.20 
5.20 
6.60 
1.75 
3.20 

POWER RECTIFIERS 
AXIAL LEAD D04.1 0A DO -5.30A 

VOLTS 1A 3A 5A VOLTS 
50 .06 .10 .12 50 .35 .55 

100 .07 .14 .16 100 .40 .62 
200 .08 .20 .22 200 .45 .79 
400 .09 .25 .27 400 .50 .98 
600 .10 .30 .34 600 .68 1.20 
800 .11 .35 .42 800 .85 1.52 

1000 .13 .45 .50 1000 .99 1.90 

2N3055 
2N3771 
2N3772 
2N3773 

1N4001 
1N4002 
1N4003 
IN4004 
1N4005 
IN4006 
1N4007 

POWER TRANSISTORS 
.75 

2.75 
3.00 
3.35 

2N5871 
2N5872 
2N5873 
2145874 

1.50 
1.50 
1.50 
1.50 

RECTIFIERS 
.08 ea. or 1001 6.00 
.09 ea. or 100/ 7.00 
.10 ea. or 100/ 8.00 
.11 ea. or 1001 9.00 
.12 ea. or 100110.00 
.13 ea. or 100/11.00 
.15 ea. or 100112.00 

ZENERS 112 W. 
Any voltage, 5% Tol., 3 to 200V 

ZENERS 1 W. 

Any voltage, 5% Tol., 3 to 200V 

O.P. SIL. DIODES 

1N456 
1N457 
1N458 
114459 

.22 ea. 

.27 ea. 

.13 ea. or 100111.00 

.14 ea. or 100111.80 

.15 ea. or 100/12.50 
16 ea. or 100113.00 

LED DISPLAYS 
CC or CA red. green or yellow, small or large 
numbers -Small -51.79 Large -$2.99 

SWITCHING DIODES 
(SPECIAL PRICE) 

1144148 3011.00 1N914A 1211.00 
114914 1511.00 1N9146 1011.00 

Min. Order -$5.00. Add .50 for postage and handl 
ing. Please send check or money order with pur 
chase order. Calif. residents add 6% sales tax. 
Write for large quantity prices. 
We reserve the option to substitute parts of equal 
quality and performance, if listed parts are out of 
stock. Satisfaction Guaranteed. 

ELECTRONIC MATERIALS CO. 
Div. PC & B Industries, Inc. 
1877 West Carson Street 

Torrance, Ca. 90501 
(213) 328.83532 

110 Circle 44 on reader service card 
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MOVING? 

Don't miss a 

single copy of 
Radio -EIec- 
tronics. Give 
us: 

Six weeks' no- 
tice 
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code 
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dress and zip 
code 

A ACH 

LABEL 

HERE 
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Mail to: Radio-Electronics 
SUBSCRIPTION DEPT., BOULDER, COLO. 

80302 



BARREL KIT #7 
VOLUME CONTROL 
BONANZA! 
40 for 
$1.98 í11'ñ% good 

Singles, duals, variety 
u 

of 

values,, styles. big ones - 
small ones. Cat.No.8R2423 

BARREL KIT #10 
ROMS- REGISTERS 

50 for 
$1.98 
lintested 

28 to 40 pin 
de marked, internal feetorv 

itumbere, e to Cat.No.8R2424 

BARREL KIT #20 
LONG LEAD DISCS 

150 for 
$1.98 

Factory distributor mock 
'auction sale ". Prime, 

!narked only Long leads 
Cat.No BR 2598100 % good 

BARREL KIT #118 
MINI SCRS 

50 for $1.98 
UNBELIEVABLE! TO -92 

rite from rim factory, includes 
all voltages up thru 200 
Pro, SR 3135 

BARREL KIT #138 
PANEL SWITCHES 

430 for 
$1.98 

Did you hear of OAK? An- 
other "opt maker barrelled 
all types of rotaries, elec- 
tric, slides, etc. SR 3269 

100'S OF BARRELS PURCHASED! 
For the first time anywhere, Poly Pak 
merchandisers introduce a new way 
in buying the economical way. Raw 
stock from the "barrel ". Remember 
the "good ole days "? They're back 
again. The same way merchandisers 

BARREL KIT #1 
SN7400 DIP IC'S 
75 for $1.98 
Marked 14 and/or With IC 
pin dips, may include gates. 
registers. flip flocs, count- 
ers. Who knows! GUARAN- 
TEED SATISFACTION! 
Cat.No. 8R 2415 Untested. 

BARREL KIT #14 
PRECISION RESISTORS 

200 for 
$1.98 

Marked and unmarked Vs. 
t /2, 2 atte.NO. 8R2429 

BARREL KIT #30 
PREFORMED 
RESISTORS 

250 for $1.98 
\te got barre I. uf 44 

watters for pc 
You'll get uni. 

100: 1/4, 100 
.ten emitters. 

CstNo.8R 2608 100 % good 

BARREL KIT -2 
LINEAR OP AMPS, 
DIPS 75 for 
sted $1.98 

May include 709'a, 741'e, 
703's. 680 series. 655 In- 
cludes marked und un - 
marked. CatNo.8Rfl416 

BARREL KIT d8 
SUBMINIATURE 
IF TRANSFORMERS 

100 %Sgoed. 

100 for $1.98 
Amazing, includes 4S5kes, 

antenna, who knows? 
From transistor radio men - 
ofecturees. Cat.No.4R 242 

B ARREL KIT #15 
MOSFET TRANSISTORS 

60 for $1.98 
All '4 leaders TO -18 case. 
includes UHF transistors 
ool tf.t.No.11R 2429 

BARREL KIT #40 
PNP HIGH -POWER 
TRANSISTORS 
20 for 
$1.98 

Popular germanium TO-3 Robby type, factory fall- case available eta, we purchased them ín 
at " "good ole barrel" prices. 

Ca` t. No.8R 2618100 % good. tboaw ns Cat. No{8R!2624 
BARREL KIT #61 BARREL KIT #65 
POLYSTYRENE CAP MIXED READOUTS 

BARREL KIT #31 
METALLIC 
RESISTORS 

100 for $1.98 
Made mostly by Coming. 
the finest resistor made. 
Mostly 1/2 watters. 1% to 
5 % tot, A a barrel of 
balues.' Cat No. 8R 2609 

BARREL KIT #46 
G.E. 3.S WATT 
AMPLIFIERS 
25 for 

/tib' 
$1.98 yniesté 1 

100 for 
$1.98" 

Fiseet caps made. As a gam- 
ble we bought 10 barrels 
from factory, mined values; 
all good..Cat.71o.8R2729__; 

15 for 
$1.98 

Factory returns - so. 
numbers bers MAN -4's. MAN - 

^'s. MAN-3's, 
en rbarrels n no time to separate. 

Cat. No.8R 2733 Unte st ed,{ 

-- 
TEST 'EM YOURSELF 'N SAVE! 
throughout the United States buy 
from various factories ... their over- 
runs in barrels. Poly Pak has done 
the same. Therefore you are getting 
the same type of material as the 
RE- TESTERS DO! 

BARREL KIT # 3 
1N4148/914 U 
SWITCHING DIODES 

100 for $1.98 
You never saw this before. 
Imagine famous switching 
diodes at these prices! 
Cat.No.8R12418 Untested. 

B ARREL KIT #17 
LINEAR A 7400 DIPS 

Untested 
100 for 
51.98 

Màrked and unmarked, in- 
ternal numbers of fac- 
tory stock. Cat.NO..8R2431 

KIT #32 
TRANSISTORS 
WITH A HOLE IN IT 

50 for $1.98 
Cat.No.18R2610 Untested. 
C'an't name factory but we 
bought barrels f 25 wett- 
er. with mtg, hole in mid- 
dle. PNP'S and NPN'S. 

BARREL KIT p4 
"4000" RECTIFIERS 
100 tor $1.98 

These a the Tam 
Untested., 

nucro 
miniature rectifiera of the 
1N4000 

s 
ernes. May in- 

clude 25, 60, 100. 200. 
400, 600. 800 end 1000 
olters. Cat.No,18R2417 

BARREL KIT #12 
POWER TAB 
TRANSISTORS 
40 for 
$1.98 

PNP, plastic 0220 type. 
Assorted 2N numbers. 
Cat.No.ISR 2426 Untested. 

YOUR 
CHOICE 
OF 
ANY 
KIT 

Every kit carries 
a money back 

guarantee! 

BARREL KIT #5 
SCRS, TRIACS, 
QUADRA,CS 
40 for 
$1.98 
All the famous plastic pow- 
er tab type. Raw factory 
stock! All the 10 amp types. 
C.t.No.8R12419 Untested. 

BARREL KIT #19 
DIPPED MYLARS 

60 for 
$1.98 

Finest capacitors made, 
shiny finish. Imagine facto- 
ry dumping 'em in barrels. 

1oGUtt', 

L= e 

Cat.No.BR2597100 % good. 

BARREL KIT #35 
NEON LAMPS 
40 for 
$1.98 10096 good, 
Famous NE -2's. All prime. 
but factory made millions 
and barreled 'em. Your ad- 
vantage Cat.Nol6R 2613 

ARREL KIT #13 
RESISTOR NETWORKS 

60 for 
$1.98 
Untested. 

By Corning Class, in 14- 
ein dip paks.CatN08R242 

BARREL KIT #145 
MINI TRANSFORMER 

15 for 
$1.98 

Miniature transformer back again. Asst, outputs, inter - ataze and audio. Only 1" su, Wt. 2 Iba. 858299 

BARREL KIT #154 
CLOCK CHIPS vo 
10 for 15 for 
$1.98 "$1.98 
We gathered an assortment 
of clock chip, alarm, calen- 
dar, beepers, who knows, 

II ml.<ed. At these prices? 
Cat e. ,, BR 3308 

BARREL KIT #147 
OVER -FLO 
FLUORESCENT 
NIXIES 

S for $1.98 
Used originally in tabletop calculators. Brand 
Gaa discharge type, color. Blue. Cat. No.'8R3288 
BARREL KIT #152 
VOLUME CONTROLS 

Control maker discontinues 
line; dumps controls with switches at ridiculous 
prices. Amt values. 
Cat. No. 8R3306 

BARREL KIT #155 
MOLDED CAPACITORS 

75 for 4 
$1.98 .40- 

Asst. Mae voltages, red, 
green, yellow, blue plastic cases axial leads, 
5o.81í3 3 i1 

BARREL KIT #157 
MOLEX CONNECTORS 

75 for 
$1.98 
Nylon, white cable connec- 
tor., asst. factory aver -run. 
NO PICKEEI Mixed in bar- 
rels. Cat. No. 8R 3324 

BARREL KIT #158 BARREL KIT #159 MAGNIFIED MAN -3's MODULAR SWITCHES 
15 for 25 S1.98f 

oimetic rejects 
Famous style MAN -3. 7- seg readout, with built -on 
magnifier. Factory discon- 
tinued line, 100% mate- 
rial. Cat. No, 853325 

Ce ntralab "push -ON" switches. TV- makers ex. 
sa. Dpdt, Sprit, etc. Brand j 
w Cat. No.811315O 8 

BARREL KIT #39 
GERMANIUM DIODES 

200 for 
$1.98 Untested 

Famous maker, popular 
item. Never grows old. But 
this is the way the RE- 
TESTERS buy 'em from the 
fuct"rie0 Cat,Nq,,8R 2814 

BARREL KIT #26 
METAL CAN 
TRANSISTORS t 

100 for 
$1.98 Untested. 

Includes TO-6, TO.1, TO- 
18. etc., assorted 2N num- 
bers, unmarked etc. 
ÿypt.Nti.81126O3 

BARREL KIT #26 
PLASTIC 
TRANSISTORS 
100 for 
$1.98 

Untested. 
Type TO -92 (TO -I81, all 
manufacturers. variety I. 
2N #'s. Cat.No.'8R,2604 

BARREL KIT #37 
1 AMP "BULLETT" 
RECTIFIERS Untested. 

100 for 
$1.98 

e.amo style, td. volt- 
ages, uiliicon, axial inclues 
all types of voltages to 
.1 K V ,Cat_No,8R12616 

B ARREL KIT #39 
2N3O55 HOBBY 
TRANSISTORS 
15 for 
$1.98 100 % 0oad, 

F m fat 
t 
o y to you, these 

fallouts of the famous 
2143055. We lave 10 bar- 
rels. Cat Ne. íR2617 

BARREL KIT #90 BARREL KfT #53 
SIGNAL SILICON JUMBO RESISTOR PAK 
DIODES '.'aliD.°100 -pc. $1.98 

Cat.No. 8R2721 -.QM.- 
Includes many, many types Assortm metal films, prem. 
of switching, signal ilicon stop.,, carbons, metal oxide 
t YDen, ell axial leads, powers, from %e watt to 7 
Some may beam sere. watts. Color coded & 
Cat.No. SR 2628 

mama. 
10051 5000.-Worth $10. 

200 for $1.98 

BARREL KIT #58 
SLIDE SWITCHES 

BARREL KIT #39 
POWER TRANSISTORS 

30 for for 
$1.98 

e 

$1.98 
All shapes, sizes, spat, dpdt, 15 watt Bendix B -6000 
momentaries, etc. Tremen- pellet transistors, en, alb 
dons shop pak for 100's of good. purchased from 
switching projects. pr tester, have millions of 
Cat.No,eR 2726100 %_ good. 00 % 

BARREL KIT #68 
2 WATTERS 
X100 for 

$1.98 low% goo . 

Nobody seems to ant ! 

So y suppliers don't 
cunt but throw a in the 

1. It's a lit gold .mine. 
II marked. Cet.No,BR 27361 

.BARREL KIT #71 
CAPACITOR SPECIA 
100 cs. 
Emptied stockrodms into 
barrels of molars, poly's, 
mic 

t 

as, m ldeds, plantles, 
discs, etc. Nifty 

100 % good .,,Cat.NO. BR 2738 

BARREL KIT #7 
TRANSISTOR 
ELECTROS N, 

50 for $1.98 W 

oodCat-NoleR72Y 
BARREL KIT-#75 
400MW ZENERS / 1 
150 for f, / 
$1.98 

It "bugs' us why the fat- Factory out of bin! Amazing 
tories dump 'em in barrels. offer: fi, 8, 10. 12 to 16V. 
We don't 

asst 
wish 

eparate 
You test. Hermetically sealed 

voltages s glass pak. Double plug. 
up to 300 mf.Cat ¿914274; Cat-No.8/12740 

BARREL KIT #71 
"BROWN" BODY 
TRANSISTORS 

40 for $1.9 
11.40 series: h:,\' no 

voltage, Dar FaCtns, hi. 
ent, non's. Factory line 

discontinued. Power tabs. 
Cat.No.l8R,2742 Untested. 

BARREL KIT #78 
"RED" BODY 
TRANSISTORS 

40 for $1.98 
D. 42 series. You test -go 
into your bin! High 
current. hi -V. NPN. 
Cat.No. 8R2743 Untested 

B ARREL KIT #1 
SUBMINI RESISTOR 

200 for 
$1.98'100% good. 

PC, upright type, color cod - 
d, . watt. Asst values. 

cod- 
ed, 

to us in a barrel. 
Cet_No18R12746 

BARREL KIT 093 
15 for $1.9P 
LM -340T Untested VOLTAGE 
REGULATORS 
Factory rejected t e 
length of Ieads,May include 
6, 6, 8, 12, 16, 18.24 colts. 
Power tab.ICat.No.6R243a 

BARREL KIT #86 
HOBBY LEDS 
40 for 
$1.98 Untested 

Wow! A Litronics dump of 
all kinds of mixed discrete 
LEDS. shapes, colors, good, 
poor, etc. 8R2859 

BARREL #91 11 

SILVER MICAS 
100 for $1.98 

Cat.No,aR3018 
For the first time silver 
AIces so Ié in pries! 
xial, red s let of 

physical sines A values. 
Big saving. from distribu- 

BARREL KIT #93 
HALF WATTERS 
200 for 
$1.98 Untested. 

Resistor factory tried to 
tool us by mixing 100'4 
color -coded resistors in 
barrel. But value is there. 

tor prices. Wt. 1 lb 4 on. Cat. No. 853046 

B ARREL KIT #98 
PHOTO 
CELLS 

10 for $1.98 
Asst. GE types, CDS types. 
Mixed by factory. Big Job 
for tut to separate. 100% 
good. Cat.NO. eR 3052 

BARREL KIT #101 
RESISTOR SPECIAL 

200 for 
$1.98 

Includes: 1/2, Vs. %a, 1. E- 
atters, carbon. e . 

100% good. 8R3054 

BARREL KIT #60 
O IL'S IC'S 
75 for 
$1.98 Untested. 

t 

This prime barrel mate- 
rial. al. Who wants DTL's? 
930, 936. 946's. Your gain 
is our loss. They're marked 
too. CatNo.BR 2728 

B ARREL KIT #76 
1 -WATT ZENERS 
100 for 
$1.98 Untested.. 

Factory same as 400 -me', 
Never- to -ser -again offer. 6. 

8, 10. 12, 15V. under 
gluas. Double plug. 
C4tN0J8k2741 

BARREL KIT #87 BARREL KIT #88 
NATIONAL IC BONANZAILITRONICS LED 

READOUTS 100 for 
$1.98 

Factory dumps into barrels. 
Types 8000, 7400 series, 
DTLa, ROM", registers, clock 
& talc. chips, lineal's, etc. 
CatRe. SR 28801Uoteeted. 

BARREL KIT #104 tit. KIT #107 
SLIDE VOLUME # tQUARE OHMS 
CONTROLS . 

t for 10 for $1.98 
Used in 

8123057 $1.98ople ur8R30e- 
Used i ht -h, volume - Factory people are e- 
trol maker unloads. Asst, times "squares" when they 
values, what a buy. Worth topple prime square ohme, 
$1 ea. We've got barrels mix 'em up in barrels. Asst. 
of 100 % material, values watts. Wt. 1 lb. 

10 for 
$1.98 

747's, 727's, single... ' 

pies. tc. .33 to 0.0. lin 
from factory. all 
have fun! No. 8R2661 
BARREL KIT #10 
TOS PLASTIC 
TRANSISTORS 

Cat.No.6R 3101 

40 for $1.98 ' p 

Include. PNP, NPN, 2N- 
3638, 2N3641, 2N6000 
series, etc. Untested, but 
guaranteed to a 60 Qs yield. 

BARREL KIT #109 BARREL KIT #110 
TERMINAL STRIPS SUPPRESSOR DIODES 
150 for 
$1.98 
Wide asst. of terminal strip 

on e tors,. from 1 contact 
Strip manufacturers 

barrel dump is your gain. 
Wt. 1 lb. Cat.No SH 13136 

50 for,, 
$198 Cat.No 883137 
Keeps ignition noises out 
axial. Untested, but the 

your COPO.. car, indos- 
trial, etc. Double plugs 

BARREL KIT #123 
CD -4002 C -MOS IC 

15 for 
$1.98 

mostly good. But we have 
250,000. Can never sell 

out. YOUR GAIN! Their 
number is CD -6602. 

Cat, No. BR 3217 

BARREL KIT 140 
LAMPS 

20 for 
$1.98 

BARREL KIT #126 
UPRIGHT 
ELECTROS 
40 for $1.98 
Wide asst. of values from 
lmf to 300mf in mixture 
of voltages. 100% marked 

good. Why barreled? 
U- got -a -buy! 
Cat. No. sit 3226 
BARREL KIT #141 
10 WATT ZENERS 

Precision, mini lamp all - 
metal panel. with cotg 
hardware. Lamp maker's 
overstock. 85 3297 

15 for 
$1.98 
Mfr dumps to prepare for 
ne tyling, voltages an 
over the place. Good yield. 
Cat. No. 853298 

B ARREL KIT }(112 
MICRO MINI LEDS 
40 for 
$1.98 
All the tiny lads, axial, up. 
right of Monsanto, Litronix, 
variety of colors. Yield 
50 % or better. 

( Cet.No41R3140 
ARC RÉL KIT #127 

AXIAL ELECTROS 
O tor 
1.98 

Truthfully the factories (by 
mixing 'em in barrels) do 
all of us a favor, WUT A 
BUYI Asst. capacities and 
voltages. 
Cat. No. 853227 
BARREL KIT #142 
DARLINGTON 
TRANSISTORS 

40 for $1.98 
TO -92, a Motorola dump, 
unknown numbers, but high 
Yield to good drlingto0s. 
Retesters didn't get 'eml 
You will. 883286 

BARREE KIT #134 BARREL KIT #118 
CALCULATOR ÇHIPS MOLEX SOCKETS 

15 for 200 for, aao0o 
$1.98 
100 % good. 
Calculator maker dump! We 
gut 

IC Briskets, a ill on 
of m U e. sed 

etc. 
Cat.No. BR 3144 

$1.98 
National type. a n 

have discontinued 
38, etc. They 

have discontinued these 
chips. FIND A USE. Un- 
tested. Cat. No. 8R 3258 

BARREL KIT #128 
MINI DIP ICS A 

75 for $1.98 
Large mfgr dumped 100's of 
Iba into barrels. Includes 
741s, LM- 380 -8, 708, 567, 
666, 568 -but who knows? 
Factory to you. All mixed, 
you teat. Wt. ,1 lb. 
Cat. No, 883245 
BARREL KIT #144 
RCA PHONO PLUGS 
40 for iss 
$1.98 
1,000.000 RCA phono pings 
for this one. You hi -fl -eri 
know wut they 
100 % material, Look a 
the price. 8,53293 

.1PT11111 

BARREL KIT #131 
TANTALUM 
ELECTROS /17 
30 for $1.98 
Mixed, marked prime, top 
grade asst. values, volt- 
ages. CE, Centraleb, etc, 

Na. 8R3296 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass. (617) 245 -3829 
Retail: 16 -18 Del Carine St., Wakefield, 

MINIMUM ORDER - $6.00 

BARREL KIT #118 
BUTTONS 'N 
FEEDTH RU'S 
100 for $1.98 

100% good. 
Truthfully orth a small 
fortune. Wide t. of but - 
ton-feedthru cape! HAMS 
TARE NOTE! RF UHF, etc. 
Wt. 1 lb. Cat1a8K924j 
BARREL KIT #133 
C -MOS IC'S 

60 for $1.98 
Deliberately thrown in bar - 

Is, so we can't test 'eml 
mous The fa C0 dé 400er 

How good? Who knows?. 
Who cared? It's only 3c en. 
Cat. No. 8R3257 

Send for FREE 
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LIVE IN THE WORLD 
OF TOMORROW ...TODAY! 

And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values in electronic. hobby 
and science items - plus 4.500 finds for tun. study 
or profit .. for every member of the family. 

VA BETTER LIFE 
STARTS HERE 

SAVE 50 %! 
8 X 20 MONOCULAR 
Fantastic bargain! Top quality Spy 
Scope, a $30 value, now offered at 
$14.95! Our special purchase saves 
you 50% and you get 100% coated 
optics: 393 ft. field of view. Only 2 
oz.- stores in pocket, purse, glove 
compartment. Fits in your palm - 
peer into hard -to -see places without letting subject know 
you're spying. Great for birders and race fans; incls. neck 
strap, leatherette 31/2x11/2x2" case. Beautiful brushed metal 
finish. Buy two -one for a gift! 
Stock No. 1568EH $14.95 Ppd. 

GOES 3000 RPM 
IN BRIGHT SUN! 
Handsome new aluminized ver- 
sion of Crooke's Radiometer dem 
onstrates solar energy ... by con- 
tinuous vane -spinning up to 300E 
rpm . & gives you fascinating 
"fisheye" hemispherical mirror to 
see all around you. Even works 
by light -bulb or infrared (cigarette), but most fun is sun. 
Your own solar engine to show light-stimulated molecular 
activity. Req. no fuel, lubrication or repairs; partial vacuum: 
4 vanes spin. "Silvering" on 1/2 of glass globe Great con- 
versation piece! 
No. 60,529EH .._ (5" HIGH 3 DIA.) $4.75 Ppd. 

AN ALPHA MONITOR FOR $34.95? 
Yes, because you built it! Use your 
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, 
Comp!. assembly instructions & op. manual. With 
electronics knowledge, you can do it! 
No. 61,069 EH (KIT) $34.95 Ppd. 
No. 71,809 EH (FULLY ASSEMBLED) $55.00 Ppd. 

more! 
basic 

FLYWHEEL GENERATED 
FLASHLIGHT 
Never needs batteries! Lights the 
way free by using flywheel energy. 
Each time you squeeze handle the 
alternator generator spins, fly- 
wheel disengages from the clutch, 
and your flashlight lights for 
about 2 seconds. By continuous 
squeezing (generating a soft hum), the light stays bright. 
Energy- saving 6 -oz. flashlight pays for itself many times 
over. And demonstrates flywheel generator principle. Never 
buy flashlight batteries again! 
No. 61,086 EH (2x51/2") . _ $14.95 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

172 PAGES MORE THAN 

4500 UNUSUAL 
BARGAINS 

Completely new 1976 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
ious scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
Please rush Free Giant Catalog "EH ". 

Name 

Address 

City State Zip 

WHEN YOU COME TO PHILADELPHIA BE SURE TO SEE 

IN BARRINGTON N. ONLY 10 MINUTES AWAY AT 

WOW! TR 

METAL DETECTOR: $69.95 
Super- sensitive transmitter/ 
receiver unit at a never -before 
price, w /feats. of $150 types. Ter- 
rific selectivity -10 -turn (not just 
90 °) metal /mineral tuner! 6" wa- 
terproof search coil finds a cent 
at 6 "; telescoping adjust. shaft 

gives 44" Igth.; i/4" stereo earphone jack; all metal constr. 
Perfect balance & feather light, it incls. 8 "AA" batteries. 
Lifetime warranty! 
No. 80,251EH (JUST 38 OZ.!) $69.95 Ppd. 
STARTERS' BFO CHALLENGER I (32 OZ.) 
No. 80,222EH (ALUMINUM CONSTR.) $39.95 Ppd. , 

LOW COST 

INFRA -RED VIEWER 

For Infra -red crime detection sur- 
veillance, security system align- 
ment, I.R. detection, laser check- 
ing, nite wildlife study, any work 
req. I.R. detection & cony. to visible 
spectrum. Self cont. scope w/ 
everything incl. I.R. light source. 6v 

or 12v power, 6032 I.R. converter tube, f/3.5 objective lens, 
adjust. triplet eyepiece. Provides 1.6X, focuses from 10' to 
infinity. 
No. 1659EH (11)(141/4(3 ") $285.00 Ppd. 
WITHOUT LIGHT SOURCE 
No. 1663EH $225.00 Ppd. 

PRO ELECTRONIC 
SOUND CATCHER 
Parabolic mike w/183/4" transpar- 
ent reflecting shield & 2 I.C.'s to 
amplifier magnifies signals 100x 
that of omni -direction mikes. ' Catch sounds never before heard! 
Highest signal to noise ratio poss. 
Earphones, tape recorder output, 

tripod socket; req. two 9V trans. batt. (not incl.). 
No. 1649EH (51A LB.) $299.00 Ppd. 
LOW COST MODEL: NO EARPHONES, ELECTR. CIRC. 
No. 1665EH $149.95 Ppd. 
LOWER SENSITIVITY ECON. MOD. W/O ELECTR. 
No. 80,242EH $89.50 Ppd. 

PORTABLE SOLAR 

WATER HEATER 
In under 3 hours on a 70° day this 
12x19" vinyl heater will heat your 
10 quarts of water to over 1001 
No fire or fuel -just sun. USE IT 
ANYWHERE for showers, laundry, 
dishwashing; or as solar energy 
demonstrator. Just fill, place on 

flat surface with clear side exposed to sun. Heat sensor 
changes color to indicate cold, warm, hot. Plastic bar for 
easy carrying. suspending. Water funnels into 29" flexible 
hose with aluminum spray -head. Has on /off valve. 
No. 72,176EH (FOLDABLE; 12 OZ.) $9.50 Ppd. 

KNOW YOUR ALPHA 
FROM THETA! 

For greater relaxation, concentra- 
tion, monitor your Alpha /Theta 
brainwaves w/ audible or visible sig- 
nal on Biosone II. Has 3 feedback 
modes, outputs to monitor logic 
signal, filter sel. feedback, broad 
sensitivity control; other profes- 

sional feats. of $200 -up units. Easily operated 4 -lb. portable 
has total brainwave monitoring capability! Req. 2 9v tr. 
batteries. 
No. 1668EH (91/zx5 %x41/') $149.95 Ppd. 
LOW COST STARTERS' UNIT (PORTABLE) 
No. 71,809EH (41/2x23/4x41/4 ") $ 55.00 Ppd. 

COMPLETE AND MAIL WITH CHECK, M. O. OR CHARGE NO. 

EDMUND SCIENTIFIC CO. 
How Many 

ID 
PLEASE SENO GIANT 
FREE CATALOG "EH" 

L] Charge my BankAmericard ' 
[I Charge my Master Charge 

Interbank 

My Card No. Is 

Stock No. 

300 Edscorp Building, Barrington, NJ. 08007 
(609) 547-3488 
Description Price Each Total 

10111113N 

Add Handling Charge $1.00 

I enclose check money order for TOTAL $ 

Card Expiration Date 
30-DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. $15.00 minimum 

Signature 

Name 

Address 
City State Zip 

I 
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Uncompromised stereo /quadriphony 
-Undeniably Shure. 

214 
MODEL M24H 

STEREO + 
QUADRIPHONIC 

CARTRIDGE 

The new Shure M24H Cartridge offers audiophiles the best of both worlds: 
It is the only cartridge on the market that does not compromise stereo repro- 
duction to add discrete quadriphonic capability. It eliminates the need to 
change cartridges every time you change record formats! This remarkable 
performance is achieved at only 1 to 11/2 grams tracking force- comparable 
to that of some of the most expensive conventional stereo cartridges. Other 
M24H features include the lowest effective stylus mass (0.39 mg) in quad - 
riphony, a hyperbolic stylus tip design, an exclusive "Dynetic' X" exotic 
high- energy magnetic assembly, and a rising frequency response in the 
supersonic carrier band frequencies that is optimized for both stereo and 
quadriphonic re- creation. If you are considering adding CD -4 capability, but 
intend to continue playing your stereo library, this is the ONE cartridge 
for you. 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 r 
In Canada: A. C. Simmonds & Sons Limited SH URE 

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

Circle 75 on reader service card 



Experience is the best teacher. You 
might settle for any CB first time around. 
Understandably. A lot of people think 
they're all pretty much alike. But you'll 
soon discover that, like everything else, 
there are exceptions. 

Ask the pros. America's long distance 
truckers. These guys talk CB day in and 
day out. And they demand the best. 
That's why truckers refer to the Cobra 
29 as "The Diesel Mobile' 

Listen to Cobra. You'll hear a big 
difference. Because the Cobra 29 gives 
you features which assure crystal clear 
reception. Like switchable noise limiting 
and blanking, to cut out practically all 
pulse and ignition interference. Add 
squelch control and RF gain and you've 
got exceptional-adjustable-receiver 
clarity. Even in the heaviest CB traffic. 
You also get Delta Tuning which makes 
up for the other guy, because even off - 
frequency transmitters are pulled in. 
Perfectly. 

Talk to Cobra. And you know you're 
punching through. One glance at the 

29's over -sized illuminated meter tells 
you just how much power you're punch- 
ing out and pulling in. For voice modula- 
tion the DynaMike delivers at 100 %. 
Same way with power: The 29 transmits 
at maximum power levels. 

Sooner or later you'll get a Cobra. 
And you'll get engineering and crafts- 
manship second to none. Performance 
that will make your first CB seem 
obsolete. Reliability and durability that 
have set standards for the industry. 
Above all, you'll get power. The power 
to punch through loud and clear like 
nothing else. Because when it comes to 
CB radio, nothing punches through loud 
and clear like a Cobra. ab ra 

Punches through loud and clear. 
Cobra Communications, Products of Dynascan Corp. 

1801 W. Belle Plaine, Chicago, Illinois 60613 

IF YOUR FIRST CB ISN'T A COBRA 
YOUR SECOND ONE WILL BE. 
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