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How to be 
16 places at once, 

logically. 

LM -1 Logic Monitor S59 95* 

When's the last time 
you had a nice chat with an 
integrated circuit? All you need 
is something to translate what's hap- 
pening in its simple little logical mind. 
Something like our popular Logic Monitors. 

Clip one onto an IC -any DIP up to 16 

pins -and the 16 LEDs atop our Logic 
Monitor flash to the rhythm of the state of 
each pin. You have, in effect, 16 tiny logic 
probes in one pocket -size circuit -powered 

70 Fulton Terr. New Haven CT 06509 12031 6243103 TWX 710 -465 -1227 

OTHER OFFICES San Francisco 14151 421 8872. TWX 910.372-7992 
Europe CSC UK LTD Phone Satlron- Walden 079921682. TLX 817477 

Canada Len Finkler Ltd. Ontario 

instrument. 
And, as everyone 

knows, 16 LEDs are 
better than one. Because 

with just a glance, you can see inputs 
affecting outputs, a whole IC at a time. 

You can watch counters count, 
decoders decode, logic think its way 
through. And the more you watch it, the 
more it tells you. You'll call it smart, a 

timesaver. We just think it's logical. 

CONTINENTAL SPECIALTIES CORPORATION 

Call toll -free for details 

1-800-243-6077 
Suggested U.S resale. Available at selected local distributors Prices, specifications subject tochangewithout notice , Copyright 1979 Continental Specialties Corporation 
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The Personal Computer Line 
by OHIO SCIENTIFIC 

Personal Computers 
Cl P: $349 A dramatic breakthrough in price and performance. Features 

OSI's ultra -fast BASIC -in -ROM. full graphics display capability, and large 
library of software on cassette and disk, including entertainment pro- 

grams, personal finance, small business. and home applications. Its a 
complete programmable computer system ready to go. Just plug -in a 
video monitor or TV through an RF converter, and be up and running. 

15K total memory including 8K BASIC and 4K RAM -expandable to 8K. 

Cl P M F: $995 First floppy disk based computer for under 
$1000! Same great features as the C1P plus more memory and 

instant program and data retrieval. Can be expanded to 32K static 
RAM and a second mini- floppy. It also Supports a printer, modem. 
real time clock, and AC remote interface, as well as OS -65D V3.0 

development disk operating system. 

Professional Portables 
C4P: $698 The professional portable that has over three times the display 
capability of Cl Ps. Features 32 x 64 character display in up to 16 
colors. graphics, audio output, a DAC for voice and music genera- 
tion, key pad and joystick interfaces. AC remote control interfacF 
and much more. Utilizes a 4 -slot BUS (2 used in base 
machine), 8K BASIC -in -ROM. 8K of static RAM and audio 
cassette interface. Can be directly expanded to 32K 
static RAM and two mini -floppy disks. 

C4P MF: $1695 The ultimate portable computer 
411111111111 has all the features of the C4P plus real time clock, 

home security system interface, modem interface. 
printer interface. 16 parallel lines and an accessory 
BUS. The standard machine operates at twice the 
speed of currently available personal computers (with GT option it runs 
even faster!). The C4P MF starts with 24K RAM and a single mini- floppy and 
can be directly expanded to 48K and two mini -floppies. Available software includes games. personal, 
business. educational and home control applications programs as well as a real time operating system. 
word processor and a data base management system. 
'Monitors and cassette recorders not included. Ohio Scientific offers a combination IVIMonitor (AC 3P) for $115 

41111111 

Home /Small Business Systems 
C8P: $895 Same great features as the C4P in a tremendously expandable "main- 
frame package" Features over three times the expansion capability of the C4P for 
advanced home and demanding business applications. Can be expanded to 48K RAM. 
dual 8" floppies. hard (Winchester) disks and multiple I /O devices such as Voice I/O and 
a universal telephone interface. 

C8P DF: From $2597 The ultimate 
Home /Very Small Business Computer at a 
personal computer price. Features 32K RAM 
(expandable to 48K) and dual 8" floppy disks 
(stores eight times as much information as a 
mini- floppy). Has all personal computer 
capabilities including 32 x 64 display. color 
graphics. sound. DAC, joystick interfaces, 
home features including real time clock. AC 
remote interface, home security and fire 
detection interface and can be expanded to 
include voice I/O and a universal telephone 
system for answering and initiating calls! Its 
large memory capability and 8" floppies allow 
it to run most Ohio Scientific business system 
software including a compete accounting 
system, word processor and information 
management system. 

The C8P DF is designed to be the "Brains" of 
the home of the future and the small business 
office of the future! 

OHIO SCIENTIFIC 
1333 S CHILLICOTHE RD. AURORA. OHIO 44202 12161 562-3101 
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The new Heathkit Hand -held DMM 

-every feature you need 
at a GREAT LOW PRICE 

Measures voltage, current and 
resistance 

Easy one -hand operation 
e Big, easy -to -read LCD display 

Separate voltage and current 
inputs for circuit protection 

Single PC board for simple, 
quick assembly 

EASY 
ONE- EVENING 
KIT ASSEMBLY 

only $9495 

Top performance 
and easy operation 
make the Heathkit IM -2215 
your best buy in a solid - 
state, hand -held multimeter! 

The new IM -2215 brings you features you would 
only expect in hand -held digital multimeters 
costing much more! Take measurements with 
outstanding accuracy - DC voltage, ±.25% - 
AC voltage, ±.5% - DC current, ±.75% - AC 
current, ±1.5% and resistance, ±.25% (basic)! 
Alternating high -low resistance test voltage 
makes measuring semiconductors or in- circuit 
resistance easy! One -hand operation, a large 
31/2 -digit LCD display and built -in calibration 
references make the IM -2215 ideal for :ield use. 
A pivoting stand adapts it to bench use. The 
low -drain circuitry stretches typical alkaline 
battery life to 200 hours! Battery condition is 
monitored, and a LO -BAT indicator warns you 
of the last 20% of battery life. 
You can easily assemble the IM -2215 in just one 
night, with the help of the clear, concise Heath- 
kit assembly manual. And if you need advice or 
service, experts are as close as your telephone! 
It operates on 9 -volt battery (not included), or on 
120 or 240 VAC with optional cords. The latest 
technology and traditional Heathkit value is now 
built into a new hand -held digital multimeter 
weighing only 14 ounces! 

HEATH 

Schlumberger 

If coupon is missing, order from: 
Heath Company. Dept. 020 -590 
Benton Harbor, MI 49022 

ORDER YOURS TODAY! 
For fastest delivery, use 

CALL (616) 982 -3411 the Heathkit Hot Line 

Send to: Heath Company, Dept. 020 -590 
Benton Harbor, MI 49022 

Please send me... 
Heathkit Hand -Held DMM(s) (IM -2215) 
@ $94.95 plus $1.75 shipping and handling 
Rugged Leather Carrying Case(s) with Belt 

each. 
Loop for IM -2215 

(IMA- 2215 -1) @ $14.95 plus $1.60 shipping and handling each. 
120 VAC Outlet Cord(s) for IM -2215 (PS -2350) @ $4.95 plus 
$1.75 shipping and handling each. 

Total before shipping & handling $ 

Michigan residents add 4 °o sales tax $ 

Add shipping & handling $ 

Total 

H check money order [ VISA [ Master Charge: Code # 

Acct. N 

Signature 

Name 
(Please Print) 

Address 

Exp. Date 

(Necessary to send merchandise) 

City State --Zip 
Prices are mail order and subject to change without notice. IL 
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ON THE COVER 
This is one of the most exciting 
computer projects we've seen. 
It will enable you to interface 
almost any prototype circuit to 
a TRS -80 computer. Modified, it 
can probably do the same job 
for any other computer system. 
If you've got a computer, this 
story is must reading. If you 
don't own a computer, read this 
article first story starts on 
page 43 

TELEPHONE DIALER Roundup. Some even 
come equipped with a calculator and clock. 
Story starts on page 48. 

JUST ONE OF THE MANY desoldering tech- 
niques illustrated in this issue. To see the other 
approaches you should know about. turn to 
page 67 
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FCC's satellite go- ahead: Quietly and without fanfare, a 

policy change was made by the FCC that could open the 
way to a boom in satellite reception in American homes. 
The Common Carrier Bureau reversed its long- standing 
policy of restricting the ownership of earth stations to busi- 
ness users and decided it will "routinely" grant applications 
made by private individuals. Unless countermanded as a 

result of pressure from broadcasters and others, this 
means the start of the satellite -to -home transmission era. A 
few hobbyists have already built their own earth stations, 
and the pace will now accelerate, perhaps touching off a 

gold rush to develop a low -cost ready -made antenna -con- 
verter combination. 

Foiling TV- nappers: Hobbyists who want a free ticket to 
see pay -TV programs on their home satellite rigs may have 
to be cryptoanylists as well as electronic technicians. Antic- 
ipating the FCC's "decontrol" of earth stations and 
alarmed by illegal reception of its programs by some 
cable -TV systems, Home Box Office has embarked on a 
top -priority search for an ultra- secure encoding system. 
The system would be installed simultaneously at all cable 
systems authorized to carry HBO programs, and presum- 
ably the code would be changed frequently - perhaps 
every day. The main requirements, says HBO, are extreme 
security and acceptable cost. HBO's priorities on security 
are so high that an official said a contract would be 
awarded to "the first company that comes through the 
door" with such a system, which HBO believes doesn't 
exist yet. A multi -million -dollar contract awaits the person 
or company coming up with a secure encoding technique 
acceptable to HBO and other cable companies. 

Please note that despite the FCC's new policy, unautho- 
rized interception of pay -TV programs is still illegal, by sat- 
ellite or any other means. Pay -TV systems point out it's a 

violation of the Communications Act's provisions forbid- 
ding interception of private communications as well as the 
federal copyright law and most states' "theft of services" 
laws. 

From space to you: Comsat, America's congressionally 
mandated monopoly in international satellite communica- 
tions, shook up the establishment with its disclosure that it 
wants to provide direct pay -TV service to "millions of 
American homes" by broadcasting two to six channels 
directly to small rooftop antennas. Comsat said it would be 
ready to start the service by 1983, but conceded it would 
take many years more before governmental roadblocks are 
cleared away. Comsat's proposal envisions a monthly 
fee - designed to be less than a family would spend for one 
night at the movies -to cover antenna and converter hard- 
ware as well as programming. 

Direct satellite -to -TV -set experiments have been con- 
ducted in Canada, India and Japan, to supply remote rural 
areas with service, and this technique is being widely dis- 
cussed in Europe as the wave of the future. But although 
cable TV systems receive their pay -TV programs via satel- 
lite in the United States, the subject of regular direct broad- 
casting to homes (as opposed to the interception of broad- 
cast links) has never before been openly proposed here by 
influential sources. Comsat said it had already opened dis- 
cussions with program suppliers. Most strongly affected by 

any such undertaking would be local TV stations, which are 
already beginning to protest vigorously- arguing that even 
though the initial proposals envision only pay -TV program- 
ming, the authorization of direct satellite broadcasting 
could eventually result in the addition of commercial chan- 
nels, put local broadcasters out of business and stifle chan- 
nels for local expression and local news coverage. Most 
cable -TV operators also oppose the proposal, and their 
argument is that broadcast programming must be limited 
by spectrum availability, while cable theoretically could 
provide hundreds of channels. But some major pay -TV pro- 
ponents may not protest so loudly- seeing an opportunity 
to join in a nationwide satellite operation themselves. 

Any such satellite broadcasting operation presumably 
would require a great deal of technical as well as economic 
and political consideration by the FCC. Quite likely the 
transmission would be in the 12- gigahertz band, to permit 
the use of small receiving dishes. Those frequencies aren't 
allocated to satellites in the United States, although they 
are in other countries. 

3M into videodiscs: Videodisc fever is spreading. One of 
America's top industrial firms, 3M, has decided to go into 
the mastering and pressing business "for any viable video- 
disc system." It will start before the end of 1980, its first 
project being the manufacture of industrial- educational 
discs for the Thomson -CSF optical system. Although this 
system has been out of the limelight for a year or more, it 
was one of the first to be developed. It differs from the 
technique used in the DiscoVision records played on Mag- 
navox and MCA optical players in that its discs are trans- 
missive rather than reflective. In the Magnavox -MCA play- 
ers, the laser beam is reflected by the disc to a light- sensi- 
tive detector. Thomson's discs are transparent and the 
laser light shines through the disc to a detector on the other 
side, being modulated (like the reflective system) by pits in 
the disc. The French company claims three advantages for 
its system: (1) Being uncoated, the discs are simpler to 
manufacture. (2) The discs can be made thin and flexible 
and can be sent through the mail in thin envelopes. (3) Both 
sides of a disc can be played in sequence without turning 
the record over -by simply refocusing the laser to play the 
far side after the near side is finished. 

Thomson is still vague on its plans for the consumer 
market. It will build no more than 1,000 players in 1980 at 
about $3,000 each for business and institutional users. 
Each disc can play for up to 30 minutes per side. 

While Magnavox was continuing to enjoy a monopoly on 
players for the home, this seemed destined to come to an 
end soon. Players built in Japan by Universal- Pioneer, a 

jointly owned subsidiary of MCA and Pioneer Electronics, 
are due to arrive here soon, probably under the Pioneer 
brand and possibly other trade names as well. This system 
is compatible with that used in Magnavox's Magnavision 
players. And before the year is over, an announcement is 
expected by RCA about its plans to introduce its non-com - 
patible capacitive system. It's expected to be in large -scale 
production about a year from now. At least one Japanese - 
developed system could be headed this way within a year. 

DAVE LACHENBRUCH 
CONTRIBUTING EDITOR 



HITACHI OSCILLOSCOPES 
Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 
oscilloscopes are built to demanding Hitachi quality standards and are 
backed by a 2 -year warranty. They're able to measure signals as low 
as lmV /division (with X5 vertical magnifier). It's a specification you 
won't find on any other 15 or 30 MHz scopes. Plus: Z -axis modulation, 
trace rotation, front panel X -Y operation for the dual trace models, and 
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal 
signal delay lines. For ease of operation, functionally- related controls 
are grouped into three blocks on the color coded front panel. Now here's 
the clincher: For what you'd expect to pay more, you actually pay less. 
Suggested list price of our top line V -302 dual trace 30 MHz is only 
$945.00. The other models comparably less. Check our scopes before 
you decide. 

Hitachi...The measure 
of quality: 

V -302 30 MHz Dual Trace $945.00 
V-301 30 MHz Single Trace $745.00 
V -15215 MHz Dual Trace $695.00 
V -151 15 MHz Single Trace $545.00 

HITACHI 
Hitachi Denshi America.Ltd. 
For nxore information, contact 
Hitachi Denshi America. Ltd.. 
175 Crossways Park West, Woodbury, N.Y. 11797 

(516) 921-7200. 

More 
sensitive to 
your input. á 
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what's news 

Solar energy from spinach? 
Scientists of the University of Tokyo's 

Department of Synthetic Chemistry have 
discovered that chlorophyll -the sub- 
stance in green vegetation that turns solar 
energy into food for the plant -may be a 
more efficient transformer of sunlight into 
electric power than most of the substances 
now used for the purpose. The Japanese 
research team reports efficiencies as high 
as 30 percent. In contrast, the efficiency of 
ordinary silicon solar conversion cells runs 
around 10 percent. 

The scientists made their laboratory 
electric generator by coating a transparent 
crystal of tin oxide with a mixture of chloro- 
phyll obtained from spinach and lecithin, a 

common substance found in egg yolks and 
other foods. The coated crystal was then 
installed as the positive terminal in a trans- 
parent cell, which was energized by an arc 
lamp. 

New "paper- thin" batteries 
are introduced by Panasonic 

A new ultra -thin dry cell, specially suited 
for low -drain (20 to 50 -AA) applications, 
has been put on the market by the Elec- 
tronic Components Division of Panasonic 
Co. It is expected to find wide uses in min- 
iature calculators, wrist watches, cameras 
and similar instruments. 

The feature that distinguishes this bat- 
tery from ordinary dry cells (other than its 
shape) is the use of a zinc perchlorate elec- 
trolyte. This makes it possible to use a flat 
anode of stainless steel, instead of the 
round carbon rod of the ordinary dry cell. 
(The ammonium chloride of a regular dry 
cell would attack and destroy a stainless 
steel plate.) The new battery can be made 
in almost any desired shape, giving the 
designer of new products wide opportuni- 
ties in miniaturization. 

A typical battery with a capacity of 27 
milliampere -hours is 70 mm long, 20 mm 
wide, and only 0.8 mm thick (2.4 X 0.8 X 
.03 inches approximately). Not exactly pa- 
per -thin, but no thicker than about 15 

pages of this magazine. Voltage is a stan- 
dard 1.5. 

THIS RULER THINKS 

A DIGITAL MEASURING DEVICE, manufactured 
by Panasonic and marketed in this country by 
Chavitz Inc. of Rockville, MD, uses a small dis- 
placement measuring wheel to measure direct- 
ly lengths, distances, areas or volumes, in any 
scale from any document, or from the original 
regular or irregular surfaces. 

Documents on which measurements are 
made need not be in original scale- variations 
caused by reduction or enlargement can easily 
be programmed into the computer and the 
results will be displayed automatically in the 
original scale. 

Chavitz, who is also the manufacturer and 
distributor of the BORIS line of chess com- 
puters, is selling the new ruler /computer for 
$99.95. 

Space Shuttle will carry 
first off -world colony 

The first colonists in space will be ants, if 
an experiment conducted by students at 
two Camden, NJ, high schools is success- 
ful. The students are working in an RCA - 
sponsored educational project, Orbit '81, 

under a NASA program that accepts wor- 
thy projects for Space Shuttle rides. The 
project was accepted by NASA, because it 
can add to information that may indicate 
the feasibility of manned colonies in 
space. 

The students found ants specially adapted 
to the experiment. Ants have a hard exo- 
skeleton that will help them survive the 
strains of lift -off; they are used to cramped 
surroundings; and their feet have hairs that 
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SOME DESIGN POSSIBILITIES of the new cell. The one at rear left is the "chewing -gum" battery 
whose dimensions are given in the text. 

can clasp rough surfaces, preventing them 
from floating around in the space capsule. 

The colony -of several thousand ants - 
will be divided into three parts. One is to be 
absolutely weightless in space, the second 
to have a very low gravity, and the third to 
have a centrifugal motion that will give it 
above half the gravity of Earth. 

The students will study the habits of the 
colony before it leaves, to be able to make 
intelligent comparisons with its behavior in 
space. The ants' full life cycle, including 
births and deaths, water, food and oxygen 
consumption, weight, incubation time and 
other features, will be studied by movie and 
still photography during the ants' stay in 
space. 

The complete experiment, including a 

microcomputer, monitoring instruments, 
cameras and ants, will be returned to the 
students to complete the study after the 
Shuttle returns to Earth. 

How many watts? 
Everyone thinking of acquiring a hi -fi ste- 

reo unit is faced with a puzzling question: 
"What is the correct wattage ?" says a 

press release of the International Radio 
and TV Exhibition. Held this Fall in Berlin, 
its audio section offered tests on "the influ- 
ence of factors that may not be measurable 
in hi -fi." To the innocent purchaser, the 
author goes on, the problem is made more 
difficult because "things are not always 
what they seem," in electrical music repro- 
duction. A 200 -watt amplifier is not neces- 
sarily twice as good as a 100 -watter -it is 
certainly not twice as loud. 

Explaining that, the well known (at least 
to readers of this magazine) logarithmic 
perception of sound, that makes it possible 
for one to hear the soft rustle of the wind in 
the leaves, yet not be overwhelmed by the 
extreme volumes of sound produced by a 

symphonic orchestra (a range of possibly 
130 dB) is detailed. Fortunately, a live 
orchestra has a range -from softest sound 
to loudest passages -of "only" 80 to 85 
dB, and the limitations of discs and tapes 
make it necessary to compress that some- 
what for recording. 

In reproducing music, it is of course 
desirable to get as close to the original 
sound as possible. This is not feasible. In 

listening to recorded music, the sound we 
hear is composed of the basic noise level of 
our surroundings - usually about 20 to 30 
dB over the lower limit of hearing -plus the 
level of the orchestra, amounting to as 
much as 85 dB. This is a maximum level of 
115 dB. Not only is this close to the thresh- 
old of pain, and capable of damaging the 
listener's hearing permanently, but is so- 
cially impractical. An attached -house or 
apartment dweller would be ejected imme- 
diately. Even a suburbanite's neighbor -if 

continued on page 12 



can 
you be 

bribed? 
You get $35.21 in bribes when you try 10 DAK ML90 
high energy cassettes risk free for only $2.19 
each. Your bribe is bigger than your purchase! 

Hats off to Maxell. Their UDXL cas- 
sette established a new standard of 
sound quality for all cassettes. 

The new DAK ML90 starts another 
new technology. A technology of pro- 
tection from Hi frequency loss and of 
extreme reliability. 

Later we are going to offer you valu- 
able bribes, just for testing these cas- 
settes. risk free; so read on! 

YOUR TIME IS PRECIOUS 
Imagine yourself just finishing record- 

ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 

Enter DAK. We manufacture over one 
million units of cassette tape each 
month in our factory. Many of our tapes 
are used for high speed duplication 
where they are recorded at speeds up 
to 8 times normal. This is the ultimate 
stress for cassettes and causes more 
failures than any other use. 

When we first started, 12 years ago, 
DAK's cassettes failed, just like many 
others. So we installed over $20,000 
worth of high speed duplication equip- 
ment at our factory and set out to design 
the perfect cassette. 

MOLVSULFIDE 
Failure after failure. For six years we 

substituted, remade, tested and retested 
until we positively linked the major 
cause of cassette failure to the slip 
sheets, or liners in the cassette. Evi- 
dently, 3M and TDK were hot on our 
heels, because they have now also 
come out with new liners. 

We developed polyester slip sheets 
with raised spring loaded ridges to 
guide each layer of tape as it winds. We 
coat the liners with a unique formula- 
tion of graphite and a new chemical, 
molysulfide. 

Molysulfide reduces friction several 
times better than graphite and allows the 
tape to move more freely within the 
cassette. The molysulfide is tougher and 
makes the liner much more resistant to 
wear. 

Hi frequency protection! Tape is basi- 
cally plastic, and as it moves within the 
cassette internal friction causes the 
build up of static electricity, much as 
rubbing a balloon against your hair, or 
scuffing your shoes on a carpet in dry 
weather. 

Static electricity within the cassette 
was drastically reduced by the low fric- 
tion of the molysulfide and easily bled 
off, so that its tendency to erase very 
high frequencies was drastically re- 
duced. A very important consideration 
for often played tapes. 

MAXELL IS BETTER 
Yes, honestly, if you own a $1000 cas- 

sette deck like a Nakamici, the fre- 

FREE CATALOGUE "HOW TO RECORD BOOKLET 

10 free 6 ft. RCA to RCA hook up cords 

quency responses of Maxell UDXL or 
TDK SA are superior to DAK and you 
just might be able to hear the difference. 

DAK ML has a frequency response 
that is flat from 40cps to 14,500 ' 3db. 
Virtually all cassette recorders priced 
under $600 are flat ' 3db from 40cps to 
about 12,000cps, so we have over 
2000cps to spare, and you'll probably 
never notice the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency re- 
sponses in the industry. Maxell UDXL is 
truly the Rolls Royce of the industry, and 
DAK is comparable to the 100% US 
made Cadillac or Corvette! 

Price DAK manufactures the tape we 
sell. You avoid paying the wholesaler 
and retailer profits. While Maxell UDXL 
90s may sell for $3.50 to $4.50 each at 
retail, DAK ML9Os sell factory direct to 
you for only $2.19 each complete with 
deluxe boxes and index insert cards. 

YOU WIN 
You are paying less for the 10, 90 

minute cassettes than you would pay 
for the comparable bribes we are offer- 
ing if you went to a Radio Shack store. 

AC ADAPTOR 
Ml w 

f. 

Yours Free 

CHECK THE VALUE OF THE DAK 
BRIBES AT RADIO SHACK 

The next time your batteries are dead 
in a calculator, radio, flashlight or bat- 
tery operated recorder. you'll be glad 
you have this versatile battery elimina- 
tor AC adaptor. 

You'll save lots of money on batteries 
because now you can plug in, instead of 
using up expensive batteries. 4 voltages: 
3, 4.5. 6 and 9 volts plus 4 plugs to fit 
virtually anything battery powered. Radio 
Shack sells a similar 4 voltage adaptor 
for $9.95. 

Think of it. 10 of the most commonly 
used six foot hook up cords with RCA 
plugs at each end. You can connect 
friends recorders, extra tuners, or virtu- 
ally any stereo equipment. You'll cer- 
tainly appreciate these cords in the 
years to come. Radio Shack sells their 
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six foot cords for $1.89 each. 
You need clean tape heads to make 

good recordings. The easiest way to 
clean your heads is with DAK's 12 oz. 
deluxe spray head cleaner, complete 
with handy snorkel tube. Radio Shack 
doesn't sell a single large 12 oz. can, 
but 12 oz. from them costs $6.36. 

The comparable Radio Shack prices 
are not list prices, but the actual prices 
you would pay at a store when this ad 
was written. 

Yours Free 

WE WIN TOO 
Customers like you are very valuable 

in the form of future business. We an- 
ticipate receiving over 6000 orders and 
4500 repeat customers from this adver- 
tisement to add to our list of over 57.000 
"actives." We are betting you will buy 
our cassettes again, and we are put- 
ting our money where our mouth is! 

TRY DAK ML90 FREE 
We want you to try these high energy 

cassettes on your own recorder without 
obligation for 30 days. If you aren't 
100% satisfied for any reason, simply 
return the tapes and bribes to DAK for a 
full refund. 

To order your 10 DAK ML90 minute 
high energy cassettes and receive your 
$35.21 bribe with your credit card, 
simply call toll free 800, 423 -2636, (in 
Calif. call 213 -984 -1559) or send your 
check for $21.90 plus $3 for postage 
and handling for each group of 10 cas- 
settes and bribes to DAK. (Calif. resi- 
dents add 6% sales tax). 

OAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 
friend? We will add one free ML90 cas- 
sette to each additional 10 you buy and 
of course you get all 3 bribes with each 
group of 10 tapes. 

13( 
DAK 
INDUSTRIES 
INCORPORATED 

Call TOLLFREE (800) 4232636 
In California Call (213) 984 -1559 
10845 Vanowen St., North Hollywood, CA 91605 



NRI training in TV 
and Audio Servicing 

keeps up with the 
state of the art. 

Now you can learn to 
Servicevideo cassette 

and disc systems. 



You build color 7V, hi -fi, professional instruments. 

Now, in addition to learning 
color TV and audio systems servicing, 
you get state -of- the -art lessons in 
maintaining and repairing video cas- 

sette recorders, and the amazing new 
video disc players, both mechanical 
and laser -beano types. 

Learn at Home 
in Your Spare Time 

And you learn right at home, 
at your own convenience, with- 
out quitting your job or going to 

night school. NRI "bite -size" les- 

sons make learning easier...NRI 
"hands -on" training gives you 

practical bench experience as you 

progress. You not only get theory, you 

actually build and test electronic cir- 

cuits, a complete audio system, even 
a color TV. 

Build Color TV with 
Computer Programming 

As part of your training in 
NRI's Master Course in TV /Audio/ 
Video Systems Servicing, you 

actually assemble and keep NRI's 

exclusive designed- for -learning 25" 

Learn at home at your convenience. 

(diagonal) color TV. It's the only 
one that comes complete with built - 
in computer tuning that lets you 
program an entire evening's enter- 
tainment. As you build it, you intro- 
duce and correct electronic faults, 

study circuit operation, get practical 
bench experience that gives you extra 
confidence. 

You also construct a solid -state 
stereo tuner and amplifier complete 
with speakers. You even assemble pro- 
fessional -grade test instruments so 

you know what makes them tick, too. 

Then you use them in your course, 
keep them for actual TV and audio 
servicing work. 

NRI Includes 
the Instruments You Need 

You start by building a transis- 
torized volt -ohm meter which you use 

for basic training in electronic theory 
Then you assemble a digital CMOS 

frequency counter for use with lessons 

in analog and digital circuitry; FM 

principles. You also get an integrated 
circuit TV pattern generator, and an 
advanced design solid -state 5" trig- 

gered -sweep oscilloscope. Use them for 

learning, then use them for earning. 

NRI Training Works... 
Choice of the Pros 
More than 60 years and a 

million students later, NRI is still first 

choice in home study schools. A na- 
tional survey of successful TV repair- 
men shows that more than half have 

had home study training, and among 
them, it's NRI 3 to 1 over any other 
school. 

(Summary of survey on request.) 
That's because you can't beat 

the training and you can't beat the 
value! For hundreds of dollars less 

than competing schools, NRI gives you 
both color TV and audio... 

--,,.--, 

Other KHI training includes Computer 7échnology, 

Complete Communications Electronics. 

and now includes training in video 

cassette and disc systems. Send for 

our free catalog and see for yourself 
why NRI works for you. 

Free Catalog... 
No Salesman Will Call 

Send today for our free 100 - 

page catalog which shows all the kits 

and equipment, complete lesson plans, 
and convenient time payment plans 
for courses to fit your needs and 
budget. Or explore the opportunities 
in other NRI home study courses like 

Microcomputers & Microprocessors, 
CB and Mobile Radio, Aircraft and 
Marine Radio or Complete Communi- 
cations. Send the postage -paid card 
today and get a head start on the state 

of the art. If card has been removed, 
write to: 

NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Misconsin Ave. 

Washington, D.C. 20016 
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what's news 
continued from page 6 

he lived only a hundred yards or so away - 
might find it necessary to call the police if 
the hi -fi enthusiast tried to reproduce a 

symphonic orchestra at near original level. 
Then how much power -how many 

watts -should one use? People do listen 
comfortably to some types of music at a 
living -room volume produced by only one 
watt. Orchestral or rock music requires 
more. But how much more? And what will 
that mean in watts? Four times the sound 
level of 1 watt represents an increase of 20 
dB, which requires 100 times as much pow- 
er, or 100 watts. And if we want a "pulse 
peak reserve" of only 3 dB, the output has 
to go up to 200 watts. 

So, concludes the author, we see that 
hidden reserves of power are by no means 
unrealistic for a good sound system. Of 
course, one must always take into account 
the varied and various influences of living 
space, speaker design and other factors. 
But it is by no means a mistake to err on the 
generous side, to benefit acoustically from 
reserves when it becomes desirable. 

Satellite- direct -to -home TV 
is possible in near future 

The Communications Satellite Corpora- 
tion (COMSAT) is eyeing the possibility of 
offering a direct satellite -to -home televi- 
sion service, with the subscriber paying a 

monthly fee to lease a 3 -foot dish antenna 
on his roof (or in his attic) and an un- 
scrambler to decode the signals. The satel- 
lite would transmit several types of infor- 
mation simultaneously and the subscriber 
could select entertainment, first -run mov- 
ies, sports events or the other regular fea- 
tures of today's Pay TV. 

"The technology for such a system al- 
ready exists," reports COMSAT president 
J.V. Charyk. "We are investigating the 
business potential for satellite -to -home 
service." 

The whole nation could be covered by a 

single satellite, and the present advantages 
of cable TV could be enjoyed by isolated 
subscribers, or those in areas too sparsely 
populated to attract a cable system. 

If the project is adopted by the corpora- 
tion and approved by the FCC, satellite - 
to -home TV could become a reality by 
1983, COMSAT believes. 

Microprocessors taking over 
in children's toy field 

Microprocessors are beginning to domi- 
nate children's games, states Texas Instru- 
ments, whose "miracle chip," the 
TMS 1000 mircroprocessor, is the heart of 
many of these new games. TI reports that 
virtually all the big toymakers are getting 
into the electronics market, and that there 
are already more than a hundred electronic 
toys. 

Among the new ones named are Stop 

Thief, a cops- and -robbers game in which 
two to four players track down a gang of 
thieves with the help of a hand -held Crime 
Scanner. The Scanner starts the game off 
with an alarm, controls the crooks' moves 
and gives audible clues -the sound of bro- 
ken glass or running footsteps, for exam- 
ple. If the players win, the cops arrive with 
sirens sounding, fire three shots, and cart 
the thief away. 

Another new toy is Milton Bradley's Big 
Trak, a truck that can be programmed to 
follow almost any route, avoid obstacles; 
dump its load on command, and return to 
its starting point. 

Microvision, a handheld video game, has 
its own screen, and a series of cartridges to 
play such games as Bowling, Pinball, 
Blockbuster and others. 

a 

h 

BIG TRAK, Milton Bradley's programmed truck, 
is shown at a. Microvision, with six extra game 
cartridges is shown at b. 

Kenner Products has expanded its "Star 
Wars" line with Electronic Battle Com- 
mand, a game of strategy on three levels of 
complexity along with a self- teaching 
mode. Numerous other games range from 
bowling and basketball to way -out Astrolo- 
gy Computer. 

Some leaders in the toy field predict that 
in a year or two we may see a "smart doll" 
with a vocabulary of several hundred 
words, among other features. Others de- 
clare that the field is just opening -that it 

would be unwise to even try to guess at the 
future of the electronic toy. 

DC transmission links may end 
future widespread blackouts 

An experiment now under way in the 
Consolidated Edison facility in Queens (NY) 
may, if successful, spell the end of long - 
range spreading of electric power black- 
outs. One of the worst features of these 
power failures is they tend to spread rapid- 
ly over large areas. With our present grid 
system, the large numbers of communities, 
small generating systems and large 
sources of power (such as hydroelectric 
plants) are all tied together, and all can be 
affected by a failure of any one of them. It is 

now quite possible (though unlikely) that a 

single catastrophe in an isolated area could 
black out the whole United States east of 
the Rockies. 

The reason is that if a bolt of lightning, 
equipment failure or other cause cuts off a 

substantial portion of the power to a given 
area, the generators in that area can 
become overloaded and slow down enough 
to throw them out of sync with other gener- 
ators on the same grid. Unless engineers 
act promptly to "shed" a portion of the 
load (cut off customers) when outside pow- 
er fails, this can cause the various genera- 
tors on the grid to buck one another, work- 
ing 180 degrees out of phase at certain 
instants, thereby reducing power to zero 
and throwing emergency circuit breakers 
throughout the system. The condition 
spreads quickly and one area blacks out 
after another. 

A solution for this problem is to use 
direct current transmission where power is 
to be transmitted any great distance. Direct 
current, of course, cannot get out of phase, 
and a DC link between an affected area and 
one operating normally would not carry the 
out -of -phase condition that spreads the 
blackout. 

Direct -current transmission has another 
advantage -it is more efficient than AC. 
Because the AC peaks every half cycle, AC 
lines have to be built to withstand a voltage 
nearly 50 percent higher than the rated 
voltage. Thus a 100 -kV AC line can carry 
140 kV of DC without difficulty. The current 
peaks at every half cycle of AC as well, 
requiring thicker cables for the same nomi- 
nal current. 

The main drawback with DC has been 
that present high -voltage AC -to -DC con- 
version facilities have had to be extremely 
large, covering 20 to 30 acres. The Queens 
facility will produce the same results in an 
area 60 by 120 feet, making conversion in 

metropolitan or heavily settled areas prac- 
tical. The compactness is attained by using 
sulfur hexafluoride gas as an insulator, 
instead of air. Distance between pieces of 
equipment sealed in containers of that gas 
can be much smaller than if the pieces were 
separated by air, thus making small, corn - 
pact conversion stations practical. R -E 



Yesterday you could admire all -band 
digital tuning in a short wave receiver.* 

Today you can afford it 

NM___ . 

RF-4900 

Tune in the Panasonic Command Series"' 
top -of- the -line RF -4900. Everything you want in 
short wave at a surprisingly affordable price. 
Like fluorescent all -band readout with a five -digit 
frequency display. It's so 
accurate (within 1 kHz, to 
be exact), you can tune in 
a station even before it's 
broadcasting. And with the 
RF- 4900's eight short wave 
bands, you can choose any 
broadcast between 1.6 and 
3.! MHz. That's all short wave 
bands. Thai's Panasonic. 

And what you see on the 
outside is just a small part of what Panasonic gives 
you inside. There's a double superheterodyne 
system for sharp reception stability and selectivity 
as well as image rejection. An input -tuned RF 
amplifier with a 3- ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder -type ceramic filters to reduce frequency 
interference. And even an antenna trimmer that 
changes the front -end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic's RF -4900 gives you all the 
sophisticated controls. Like ar 

tuning control to prevent "backlash" Sepers-e 
wide /narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calio -ation 
for easy tuning to e> act frequercies. A BFC Fitîh 

control RF -gain control for 
improved reception in sarong 
signal areas. An ANL snitch. 

' Even separate bass and tfeble 
controls. 

And if aN that shor. wave isn't 
enough. There's more. Like SSB 
(single sideband) amattar radio. 
All 40 CB channels. Ship to she re 
Even Mbr_e communications. 

? AC /DC operation. Aid with 
Panasonic's 4" full -range speaker, the big sword of 
AM and FM will realy sound big. There's als, the 
Panasonic RF -2900. It has most of the fea :ures of 
the RF -4900, but it costs a lot less. 

The Command Series from Panasonic. If you had 
short wave receivers as good. You wouldn't s:il be 
reading. You'd be listening. 

Short wave reception will vay with antenna, weather conditions, 
rator's geographic location and other factors An outside 

enna may be required for maximum short wave reception. 
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Energy Alternatives - 
Research and Development 

Energy crisis, energy shortage, oil shortage, foreign oil, foreign blackmail, 
conservation, belt tightening, inflation, alternate energy sources -words that 
are being bandied about by our Government in Washington. The lives of each 
and every citizen has been affected by the world energy situation. Testimony of 
this has been the sinfully long gas lines that formed this past summer on the 
East and West Coasts and by the runaway inflation rate that has cut sharply 
into our wallets. 

There are arguments surrounding the validity of the gasoline shortage with 
"authoritative" sources pointing accusing fingers at each other. What is obvious 
is that we must search for a cost -effective alternate energy source. One that is 

pollution free and safe for the citizens of our country. Of the many possible 
choices -geothermal, thermal electric, magnetohydrodynamic to name just a 
few -the most promising is solar energy produced from solar thermal panels 
and photovoltaic cells. Solar energy has the inherent benefits of being pollution 
free, safe and sustaining minimal operating costs. Photovoltaic solar cells have 
the additional advantage of being a direct converter of solar energy into electric 
power. 

The major problems hindering the application of photovoltaic solar cells is 
the manufacturing cost and conversion efficiency. Advances have been made in 
both these areas. New manufacturing methods promise to substantially lower 
cost, albeit a one time capital outlay. Efficiency has also improved. The original 
solar cell, introduced in 1954 by Bell Labs, provided a conversion efficiency of 6 
percent. Present silicon solar cells operate at 18 percent. Its interesting to note 
that both of these advances have come about by privately- funded research. 

Now, from the University of Tokyo's Department of Synthetic Chemistry, 
comes the discovery that chlorophyll (the substance that makes plants green 
and combines carbon dioxide with sunlight to form oxygen and sugar) when 
added to a photovoltaic solar cell, raises the conversion efficiency to a reported 
30 percent. All these advances combine to make solar energy more promising 
than ever as a viable alternate energy source. 

How does our Government view solar energy? The 1979 Estimated Federal 
Budget for energy -related matters comes to the tune of 8,630 million dollars. 
Out of that sum, a total of only 105 million dollars will be spent for research and 
development of the solar cell. That's a little over 1 percent of the total Federal 
Energy Budget. A mere pittance of the required amount. Much more needs to 
be spent. 

If you agree, write your congressmen and let them know how you feel. We 
must solve the energy problem. If you have some suggestions of your own, write 
me. I'd like to present them in our Letters column. 

ART KLEIMAN 
Managing Editor 

Radio -Electronics ® 

Hugo Gernsback (1884 -1967) founder 

M. Harvey Gernsback, editor -in -chief and 
publisher 

Larry Steckler, KTX-3644, CET. editor 

Arthur Kleiman, KTZ -3288, 
managing editor 

Robert F. Scott, CET. W2PWG, 
KXK -8533. technical editor 

Jack Darr, CET service editor 

Leonard Feldman 
contributing high -fidelity editor 

Karl Savon, semiconductor editor 

Herb Freidman, communications editor 

David Lachenbruch, contributing editor 

Earl "Doc" Savage, K4SDS, hobby editor 

Ruby Yee, production manager 

Robert A. W. Lowndes, production 
associate 

Marie J. Stolti, production assistant 

Gabriele Margules, circulation director 

Arline R. Fishman, 
advertising coordinator 

Cover design by Louis G. Rubsamen 

Cover photo by Robert Lewis 

Radio Electronics is a member of the Insti- 
tute of High Fidelity and is indexed in 
Applied Science & Technology Index and 
Readers Guide to Periodical Literature. 

Gernsback Publications, Inc. 
200 Park Ave. S., New York, NY 10003 
(212) 777-6400 
President: M. Harvey Gernsback 
Vice President: Larry Steckler 
Secretary /Treasurer: Carol A. Gernsback 

ADVERTISING SALES 
Paul McGinnis 
Director of Marketing 

EAST 
Stanley Levitan 
Radio -Electronics 
200 Park Ave. South 
New York. NY 10003 
(212) 777-6400 

MIDWEST /Texas /Arkansas /Okla. 
Ralph Bergen 
The Ralph Bergen Co 
540 Frontage Road -Suite 361 -A 

Northfield. Illinois 60093 
(312) 446 -1444 

PACIFIC COAST 
Mountain States 
Jay Eisenberg 
J.E. Publishers Representative Co., 
8732 Sunset Blvd.. 
4th Floor, 
Los Angeles. CA 90069 
(213) 659-3810 

Sales Mart Building 
1485 Bayshore Blvd.. Box 140 

San Francisco. CA 94124 
(415) 467 -0125 



Sabtronics new counter 
gives you 600 MHz capability 
for only $89.95 
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818btron cs MODEL 8610A FREQUENCY COUNTER Ir 
This highly accurate frequency 
counter can be yours at the unbe- 
lievably low price of $89.95. The 
Sabtronics 8610A is your best buy 
today in a lab- quality instrument. 
We spent our efforts where they 
count: applying Sabtronics' ad- 
vanced digital technology in the 
design and engineering of a superior 
frequency counter - in simple kit 
form. 
You count your savings: 
You spend a little time (and a lot less 

BRIEF SPECIFICATIONS 
Frequency Range: 10 Hz to 600 

MHz guaranteed (5 Hz to 750 MHz ty- 
pical). Sensitivity: 10 mV RMS, 
10 Hz to 100 MHz, prescaler mode; 
50 mV RMS, 100 MHz to 450 MHz; 70 
mV RMS, 450 MHz to 600 MHz Im- 
pedance: 1 Mil, 10 MHz & 100 MHz 
range; 50í2, 600 MHz Temperature 
Stability: 0.1 ppm/°C Gate Time: 
Switch -selectable, 0.1 sec., 1 sec., 
10 sec. Ageing Rate:. ± 5 ppm /yr 

Accuracy: 1 ppm + 1 digit. Input 
Protection: 150 V RMS, 5 Hz to 10 
kHz; 90 V RMS, 10 kHz to 2 MHz; 30 
V RMS, 2 MHz to 100 MHz; 10 .V 

RMS, 100 MHz to 750 MHz. Power 
Requirement: Battery- operated, 4.5 
to 6.5 VDC @ 300 mA. External 
power supply, 7.5 to 9 VDC @ 300 
mA Size: 8 "W x 6.5 "D x 3 "H (203 x 

165 x 76 mm) Weight: Without bat- 
teries, 1.2 lbs. (0.54 kg). 

money!) for a compact bench -por- 
table counter that measures up to 
600MHz (typically even higher). 
Measures up on every count: 
It has what you want. Guaranteed 
from 10Hz to 600MHz in three 
ranges (typically 5Hz to 750MHz). 
Sensitivity that holds well over the 
entire range. Selectable gate time for 
optimum resolution: 0.1, 1, or 10 

seconds. With a stability of 0.1 
ppm / °C. And the guaranteed fre- 
quency range has a measurement ac- 
curacy of 1 ppm + 1 digit 
-0.0001%. 
Highly accurate time base and excel- 
lent ageing rate. 8 -digit LED display 
with automatic decimal point place- 
ment, leading zero suppression and 
overflow indicator. 
r 

Start counting the day you receive 
it: You can assemble your 8610A in 
an evening with our easy -to- follow, 
step -by -step instruction manual. 

Count on satisfaction: Keep our kit 
for 10 days' free trial examination. 
If you're not completely satisfied 
for any reason whatsoever, simply 
return it unassembled for a prompt 
and courteous refund of your pur- 
chase price. 

Making Performance Affordable 

SBbtf'Of1CS 
INTERNATIONAL INC. 

13426 Floyd Circle M - S 35 Dallas. Texas 75243 
Telephone 214 783-0994 

To: Sabtronics International, Inc. 13426 Floyd Cr.,M /S 35.Dallas, TX 75243 USA 
Please send me Model 8610A 
Frequency Counter Kits C $89.95 ea. S _ 

Shipping & handling, per kit, $6.00 

Texas residents add 5 ° %4 sales tax 

Total enclosed 

$ 

$_ 

I enclose check money order. (For faster delivery, send cashier's check or money 
order. Please allow time for personal checks to clear bank.) 
Charge: ' Visa ' Master Charge 
Account No. _ Exp. Date 

Name 
Address_ 
City State Zip 
'US only Canada: $7.50. Foreign. air mail. $21.00 

i 
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1990 

As a subscriber to Radio -Electronics I 

was interested to read in the April "Editori- 
al" the fact that you had no response from 
the dreamers amongst your readers. l'have 
three possible thoughts for you and I 

believe that two of them, at least, are cer- 
tainly realistic glimpses of 1990. I see no 
reason why "spherical television" couldn't 
be developed. This would reproduce TV 
transmissions in their dimensional entirety; 
one could walk around the back of a TV 
and see the back of a newscaster. This 
could possibly be achieved through further 
hologram techniques. I think with a little 
imagination one could visualize Starsky 
and Hutch literally chasing through your 
front room -full sized. 

Another idea that may well be with us by 
then could be the use of computers to color 
old black and white films. The computer, 
under the supervision of a technician, could 
establish shapes and outlines and assign 
predetermined colors. These could be 
done frame by frame, automatically. Of 
course, adjustments would be necessary 
from time to time but it would certainly beat 
coloring the whole thing by hand, frame by 

frame. However, by 1990, the whole nostal- 
gia phase may have died away and the 
need for this instrument could be non -exis- 
tent. 

My third idea is I concede, less practical 
and not particularly original in concept. I 

dream of the day matter could be trasmit- 
ted via computerized molecular recon- 
struction. This would mean that the com- 
muter could travel by computer and the lyr- 
ical thought is nearly as exciting as the 
technical conception. 
MITCH MURRAY 
British Isles 

SOLAR ENERGY 
Although a little bit later than other read- 

ers, I would like to add a few more facts to 
the solar energy conversion efficiency con- 
troversy. 

It was shown by Mortimer et al in the 
(Journal of Chemical Physics 35, 1013 
(1961) that a similar formula to the one for 
the Carnot cycle could be applied to photo- 
chemical conversion: efficiency (1 - (Ts /TL) 
X 100 where TL = temperature of the light 
and TS = temperature of the converter. 

Taking 1350 degrees Kelvin as the tem- 

perature of light at the earth surface, and 
298 degrees Kelvin as the temperature for 
operating the converter we get maximum 
efficiency of about 78 %. 

But not even natural processes, like pho- 
tosynthesis, operate with efficiencies high- 
er than 36 %, mainly due to two reasons: 

Threshold wavelength. Any pro- 
cess absorbing photons needs a 

minimum energy for it to take 
place, so lower energy photons 
are wasted and energy photons 
due to quantum restrictions have 
to be degraded to the right ener- 
gy, wasting the excess. 

2. Spectral absorbence. Known 
systems do not have a continu- 
ous absorption of light above the 
threshold wavelength, but rather 
a spectral distribution, so that 
some of the high energy protons 
are also wasted. 

Besides those, the specific characteris- 
tics of any converter will introduce extra 
losses, thus making the process less effi- 
cient. Nevertheless, a photovoltaic con- 
verter with an efficiency of 16% is already 

continued on page 24 
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'Ib Fluke's new 8010A 
and 8012A bench/portable 
DMM's. You'll find all the 
features of our popular 8020A 
handheld DMM plus many more 
capabilities (some not found in any 
other DMM) in these two instru- 
ments. At prices only a few dollars 
more than most handhelds. 
A sensible package with sensible 
features. The 8010A and 8012Á's 
bench /portable design is ideal for 
those who want the best of both 
worlds. They fit smartly on your 
bench and use ac power or get 
right up and go to the job with you. 
Optional rechargeable batteries are 
available. Both incorporate the same 
design goals that made our handheld 
8020A DMM so rugged and reliable. 

Extensive overload protection (to 
6000V) and 0.1% basic dc accuracy 
make for two DMM's you can really 
rely on. 20 basic ranges of ac and 
dc volts and current, six ranges of 
resistance plus three ranges of con- 
ductance prove their measurement 
versatility. 
Conductance = 1/Resistance. 
It's a unique way to measure high 
resistance and check leakage in 
capacitors, pcb's, cables and in- 

MI 

_ _ _ 
10,4 ( Lis . 

. 

sulators, and general use above 20 
MO. A Fluke exclusive found in both 
the 8010A and 8012A. Ask for our 
Conductance Measurements Applica- 
tion Note. 
'Ib tell the truth. Fluke's hybrid true 
RMS converter gives you the honest 
ac answers you demand. You can 
measure non -sinusoidal waveforms 
out to 50 kHz without missing any 
significant distortion components. 
Exclusive capabilities for surpris- 
ing prices. For high current mea- 
surement applications, the 8010A 
boasts an extra l0A range for $239*. 
The 8012A replaces the current range 
with another important feature - 
two low ohms ranges, making it the 
world's widest range ohmmeter. Its 1 

milliohm resolution (on the 21l range) 
is ideal for locating shorts in circuit 
boards and motor windings. All for 
only $299.* 
Handheld or bench /portable: It's 
your choice. Whichever best fits 
your application, you can buy them 
both from Fluke. With confidence that 
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you'll be )caning the finest 
quality DMM's available. 
Contact the Fluke stocking 

distributor, sales office or 
representative in your area or call: 

800426 -0361 
If you prefer, just complete and mail 
the coupon below. 

r 

FLUKE 

'U.S. Prices onlc 

IN THE U.S. AND NON - 
EUROPEAN COUNTRIES: 

John Fluke Mfg. Co.. Inc 
P.O. Box 43210 MS #2B 
Mountlake Tèrrace, WA 98043 
12061774 -2481 
1klex: 32 -0013 

IN EUROPE: 

Fluke (Holland) B.V. 
P.O. Box 5053, 5004 EB 
Tilburg, The Netherlands 
(013)673 -973 
'Iblex: 52237 

Please send 8010A /8012A specifications. 
Please have a salesman call. 
Please send me your Conductance 
Measurements Application Note. 

Name 

Title 

Compan_y 

Address 

City__ 

Tèlhone 1 I 

RE 11/79 

Mail Stop 

State Zip 

Ext. 



You gotta shop around. 

When you (lo,yOU'll probably pick CIE. 
You can't afford to settle for 

less when it comes to something i ng like 
elect romi ¡es training that con l(1 

affect your whole life. 



W hen you shop around for 
tires, you look for a bar- 

gain. After all, if it's the same 
brand, better price - why not 
save money? 

Education's different. 
There's no such thing as "same 
brand." No two schools are 
alike. And, once you've made 
your choice, the training you 
get stays with you for the rest 
of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 

* * * 
If you talked to some of our 

graduates, chances are you'd 
find a lot of them shopped 
around for their training. They 
pretty much knew what was 
available. And they picked CIE 
as number one. 
Why you should 
shop around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options 
for the hobbyist. If you're the 
ambitious type -with serious 
career goals in electronics - 
take a close look at what 
we've planned for you at CI L. 

What you should look 
for first. 

Part of what [Hakes elec- 
tronics so interesting is it's 
based on scientific discoveries 
-on ideas! So the first thing to 
look for is a program that starts 
with ideas and builds on them! 

That's what happens with 
CIE's Auto-Progranuned® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them - before you 
start using them! 
How practical 
is the training? 

This is the next big impor- 
tant question. After all, your 
career will be built on what you 
can do - and on how 
well you do lt. 

Here are 
ways some 
of CIE's 
trouble- 
shooting 
programs 
help you get 
your "hands -on" 
training .. . 

With CIE's 
Experimental 
Electronics 
Laboratory... 

you learn and review the 4asics - 
perform dozens ofexperiments. 
Plus, you use a 3 -in -1 precision 
Multimeter to learn testing, 
checking, analyzing! 

When you build your 
own 5 MHz Triggered- 
Sweep, Solid -State Oscil- 
loscope you take your first 
real professional step. You use 
it as a doctor uses an X -ray 
machine -to "read" waveform 
patterns ... lock them in .. . 

study, understand and inter- 
pret them! 

When you get your 
Zenith 19 -inch Diagonal 
Solid -State Color TV you 

simply this: 
All this training takes 

effort. But you'll enjoy it. And 
it's a real plus for a trouble- 
shooting career! 
Do you prepare for 
your FCC License? 

Avoid regrets later. Check 
this out before you enroll in 
any program. 

For some troubleshooting 
jobs, you must have your FCC 
License. For others, employers 
often consider it a mark in your 
favor. Either way, it's govern- 
ment- certified proof of specific 
knowledge and skills! 

More than half of CIE's 
courses prepare you for the 
government- administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam 
get their Licenses! 
Shop around... but send 
for CIE's free school 
catalog first: 

Mail the card. If it's gone, 
cut out and mail the coupon. If 

you prefer to write, men- 
tion the name and date 
of this magazine. We'll 
send ou a copy of CIE's 
FREE school catalog - 
plus a complete pack- 
age of independent 

home study information! 
For your convenience, 
we'll try to have a repre- 
sentative contact you to 
answer your questions. 
Mail the card or coupon - 

P. or write: CIE, 1776 East 
17th St., Cleveland, 

OH 44114. 

Pattern .uuIIla R 

apply your new skills to some 
real on-the-job-type trouble- 
shooting! You learn to trace 
signal flow... locate malfunc- 
tions ... restore perfect operat- 
ing standards -just as with any 
sophisticated electronics 
equipments, 

When 
you work with a completely 

Solid -State Color 
Bar Generator - 
actually a TV signal 
transmitter- you study 

up to ten different 
patterns on your TV 

screen ... explore digi- 
tal logic circuits ... observe 

the action of a crystal -con- 
trolled oscillator! 

Of course, CIE offers a 
more advanced training pro- 
gram, too. But the main point is 

r.- 
I CIE Cleveland Instituts 

of Electronics. Inc. 
1776 East 17th Street. Cleveland. Ohio 44114 

AccrS,IS M.mbe N.Iro..l Nom. SI.., Coo'Nd 

1 

1 
1 
1 

1 
1 
1 
1 
1 
1 

YES ... I'm shopping around 
for the right kind of career training 
in c lectronics troubleshooting - and 
CIE sounds well worth looking into. 
Please send me my FREE CIE school 
catalog- including details about 
troubleshooting courses -plus my 
FREE package of home study 
information! RE-75 

,'rim Xumc 

Address 

Cuy 

State 

\pl 

Age Plunk 
(urea cndc 

Check box for G. I. Bill information: 
Vctcran I Active Duty 

Mail today! 



The most automatic DMM you can buy 
Automatically selects correct range 
for faster, more accurate measurements 
of voltage, current and resistance. 
Automatically places decimal point 
for correct readings. 
Automatically indicates polarity. 

It's loaded with automatic features that 
time and make it so much easier to get 
measurements. 

save you 
accurate 

The Heathkit IM -2212 Digital Multimeter automati- 
cally puts you in the correct range for the measure- 
ments you're making. And it gives you accuracy 
you can count on: 0.2% on DC and 0.4% on AC. 
That's precision. 

The IM -2212 is super -fast, too. Response time on DC 
is less than 3 seconds, so you're not standing around 
waiting for a reading. You get a large, clear digital 
readout of your measurement with decimal point 
automatically placed at the correct digit. 

Ranges include: 
AC & DC voltage from 200mV to 1000V. 

Resistance from 200 ohms to 20 megohm. 
AC & DC current from 2001/A to 2.000 A. 

A special hold switch lets you lock into the range 
you're using for added convenience. 

The quality design of the IM -2212 includes complete 
input protection on all functions to prevent damag- 
ing overloads. An optional battery is even available 
for work in the field. 

d FREE CATALOG 
Complete details and price on the Heathkit 
IM -2212 Digital Multimeter are '.n the new 
Heathkit Catalog. which describes more 
than 400 electronic kits for your home, work 
or pleasure. Send for your free Heathkit 
Catalog today or pick one up at your Heath - 
kit Electronic Center. 

HeathkÌt 
Heath Company, Dept. 020 -590, Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathkit Electronic Centers (Units of 

Schlumberger Products Corp.) in major cities throughout the U.S. See your white pages. GX-372 
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. Programs and Games In 

Basic ($10.95) 

Wir 

1064 -336 p. -How To De- 
sign. Build. 8 Test Complete 
Speaker Systems ($12.95) 11do , 

1035.434 p.- Instrumen- 
lalion 8 Control Systems 
Engineering Handbook 
(S19.95) 

An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
take 
any 

(up to 9 books) of these 24 99 
for 

unique electronics selections 
99 

ALL 
(values to $10755) for only SIX 

with a Trial Membership in the Book Club that guarantees to 
save you 25 °ro to 75% on a wide selection of electronics books 
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Handbook of Ham 
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Your Own Self- Program- 
ming Robot (512.95) 
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r Interfacing With An 

Analog World (512.95) 
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Solid -State DC Power 
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582 -444 p.- Commercial FCC 
License Handbook 1510 95, 

1063.252 p. -How To Install 
Your Own Home Or Mobile 
Electric Power Plant (S8.95) 
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1108 -294 p -Lasers. The 
Light Fantastic (59.95) 

COUNTS AS ONE BOOK -777877- 
546 p.- Understanding 8 Using 
Electronic Servicing Test Equip- 
ment & Understanding 8 Using 
Modern Signal Generators 1517.90) 

917.392 p. -How To Repair 
Small Gasoline Engines - 
2nd Edition (511.95) 

OW TO BUILD 
A SMALL 
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H sig 
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1166.336 p. -How To Build A 
Small Budget Recording 

" Studio From Scratch (S12.95) 

iUsingt der1. BEGINNER'S GUIDE 

Signal Generate ' TO Tv REPAIR -m 
1013.224 p. -Beginner's 
Guide to TV Repair -2nd 
Edition ($9.95) 

99 
TES EOQIIPMN7 

COUNTS AS ONE BOOK -732 1042 
396 p. (8':s 11 ( -Japanese Consumer 
Service Manual 8 Japanese Radio. 
Record 8 Tape Player Schematic/ 
Service Manual (517.901 

805-364 p. -99 Test 
Equipment Projects 
You Can Build (s12.95, 

pr MASTER a 
p11: OP pMP Electr O APPEICATIONS HANDBOOK o 

Practical 
Electron$ 

I rr 
804 -700 p.- Master Hand 
book of 1001 More bract cal 
Electr.m u it ( 17. 

Facts About Club Membership 
The 6 Introductory book selections of your choice carry pub- 
lisher's retail prices of up to $107.55 They are yours for only 

SI 99 for all 6 (plus postage /handling) with your Trial Member- 

ship 

You will receive the Club News. describing the current Selec- 
tions Alternates. and other books. every 4 weeks (13x a year) 

It you want the Selection. do nothing it will be sent to you 

automatically If you do not wish to receive the Selection, or if you 

want to order one of the many Alternates offered. you simply give 
instructions on the reply form land in the envelope) provided. 
and return it to us by the date specified This date allows you at 
least IO days in which to return the form If. because of late mail 
delivery. you do not have IO days to make a decision and so 

receive an unwanted Selection. you may return it at Club ex- 

pense 
To complete your Tnal Membership. you need buy only four 
additional monthly Selections or Alternates during the next 12 

months. You may cancel your Membership any time after you 

purchase these four books 

All books -including the Introductory Offer -are fully return- 

able after 10 days it you're not completely satisfied. 

A)) books are offered at low Membe- prices. plus a small 
postage and handling charge. 

Continuing Bonus. It you continue after this Trial Membership. 
you will earn a Dividend Certificate for every book you purchase 
Three Certificates plus payment of the nominal sum of $1 99 will 
entitle you to a valuable Book Dividend of your choice which you 

may choose from a list provided Members 

856 -476 p.- Master 
Op-Amp Applications 
Handbook (516.95) 

HOW 0WÑ SOLNR 

É 
ELRRiuTY 

861.252 p. -Disp 
Electronics (S8.95) 

ay we send you your choice o(6 of these practi- 
M. cal time- and -money -saving book selections as 
part of an unusual offer of a Trial Membership in 
Electronics Book Club? 

Here are quality hardbound volumes. each spe- 
cially designed to help you increase your know -how. 
earning power, and enjoyment of electronics. What- 
ever your interest in electronics. you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put to immediate use and benefit. 

This extraordinary offer is intended to prove 
you through your own experience. that these '. 

real advantages can be yours...that it is possible 
keep up with the literature published in your areas of 
interest, and to save substantially while so doing. As 
part of your Trial Membership, you need purchase as 
few as four books during the coming 12 months. You 
would probably buy at least this many anyway. with- 
out the substantial savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon today. You 
will receive the 6 selections (up to 9 books) of 
choice for 10 -day inspection. YOU NEED SENI i 

MONEY. If you're not delighted, return the buiik- 
within 10 day- s and your Trial Membership will be 
cancelled vvithnut rust rr obligation. 

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa.17214 

931 -252 p.- Direct Current 
Motors (514.95) 

1178.168 p. -How To 
Make Your Own Solar - 
Electricity (59.95) 

MI ta ta M ta ta MI ti ti ti ti ta 

ELECTRONICS BOOK CLUB 
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1 

1 

1 

1 

Blue Ridge Summit, Pa. 17214 
Please open my Trial Membership in ELECTRONICS 

BOOK CLUB and send me the 6 selections circled 
below. I understand the cost of the books I hava 
selected is only $1.99 for all 6, plus a small shipping 
charge. If not delighted, I may return the books within 
10 days and owe nothing, and have my Trial Member- 
ship cancelled. I agree to purchase at least four 
additional books during the next 12 months, after 
which I may cancel my membership at any time. 

582 732;1042 777,877 801 804 
805 855/885 856 861 891 917 

931 1000 1013 1016 1035 1063 
1064 1070 1108 1142 1166 1178 1241 

Name Phone 

Address 

1 City 

u State Zip 
(Valid for new Members only. Foreign and Canada add 15'n.) RE -119 
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LETTERS 
continued front page 16 

competitive where fuel is not easily avail- 
able and will become a major source of 
energy if other sources are drained out or 
priced themselves out of the market. 

In conclusion, the energy is there; the 
only thing that is stopping us from using it 
is its actual price. 
J. MOZOTA 
Chemistry Dept. 
University of Ottawa 
Ottawa Ontario, Canada 

HARD TO FIND PARTS 
Firstly, I am not a subscriber to your fine 

magazine. However, I do buy it frequently, 

depending on articles of interest to me and 
which are within the limits of my level of 
comprehension. The latter is almost con- 
fined to the name and address of the pub- 
lisher. I have built quite a few kits and con- 
struction projects over the past 20 years or 
so and still enjoy this hobby. I have enough 
sense, I think, to know that I can substitute 
a capacitor of higher voltage for the one 
specified if I maintain the correct capaci- 
tance value. And I have a working relation- 
ship with Ohm's Law. But sometimes I feel 
like questioning that. 

And, as Confucious or someone once 
said, let me make this one thing perfectly 
clear. I am not picking on your magazine. It 

seems that my problem crops up in any 
book for hobbyists and almost every con 
struction feature of interest to me. Some 

61 , No doubt about it 
Good tools make 
the job easier. They 

save time. Best of all, 
they save energy (yours). 
How can you be sure 
you're getting a good tool? 

Look at the name. A name that 
says, here's a tool drop forged of 

highest grade steel. Precision 
mach ned. Properly heat treated. 

Beautifully finished. A name that says, 
here's quality in every detail (at no 

premium in price). CHANNELLOCK. 
Be sure that name is on the handle. 

CHANNELLOCK, INC. Meadville, Pennsylvania 16335 

CHANNEL LOCK 
Meet The Rest 01 The Family. Send For Free Catalog. 
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times a part is very difficult to find. It would 
be helpful if the authors would give the 
name of the manufacturer or a source of 
supply in such cases. I have a project 
underway now which will remain unfinished 
until I can locate one part. The larger sup- 
ply houses in a nearby city do not stock it 
and I am unable to find it listed in any of 
several mail -order catalogs I have on my 
bookshelf. 

Perhaps it is only in projects I try to build, 
but almost invariably, there will be one part 
with an incomplete description, for in- 
stance, a diode bridge without the amps 
indicated. When I went to a local electron- 
ics distributor operated by a close friend, 
one who does have considerable knowl- 
edge in the field, he was unable to tell me 
for certain which one I should buy. I know 
that on occasion a particular value may not 
affect the operation of the project. If so, 
"us rank amatuers" would appreciate be- 
ing told so. I have found that I am not alone 
in this situation, although most hobbyists 
are probably not as "rank" as I am. It is 
somewhat frustrating to buy most of the 
parts, get a project half finished, and spend 
hours trying to locate a particular item or 
guess at a value which was omitted from 
the article. 

If you could publish this or pass it along 
to authors, it would be appreciated. As of 
this moment, in the middle of an unfinished 
project, I feel my aforementioned level of 
comprehension is probably limited to a 
Jack Daniels ad . . . and Radio- Electron- 
ics doesn't carry that. 
NORRIS BLACKBURN 
Morristown, TN 

Many thanks for your comments about 
our construction articles. We are always 
concerned about the availability of parts, 
since this is one of the most difficult chores 
a reader must go through before he can 
build any project that appears in the maga- 
zine. We didn't realize that we had missed 
things like amperage values on power sup- 
ply diodes, and if we did, we sincerely apol- 
ogize for it. But remember, any time you 
cannot locate complete information on a 
part that you need to build a project, please 
write us. We'll do our best to point you in 
the right direction. -Editor. 

COMPUTER GENEALOGY 
I have a specialized interest and I need 

the help of others with a similar interest. 
Briefly, I bought a microcomputer last 

year in the hope that it would bring order 
out of chaos in the collected documenta- 
tion I have of several thousand ancestors. I 

would like to be able to store, file, sort, 
retrieve, and cross -reference genealogical 
data. I would like to be able to have a pedi- 
gree, individual and family group printouts 
as well as indexes. The Mormons have 
done excellent work, but they use IBM 
370's. Some work out of the University of 
Utah has focused on minis using an excel- 
lent soundex code with printer systems for 
parents and progeny, but the adaptation to 
micros is not clear. 

I would like to hear from others of a simi- 
lar interest (it also has relevance to tracing 
genetic disorders and there are other ana- 
logs) so that possibly a network of informa- 
tion could be pooled and shared. 
CLIFTON N. HOWARD 
58 Van Orden Rd. 
Harrington Park, NJ 07640 R -E 



NOW YOUR 8-TRACK CAN PLAY 
LIVE ACTION AS WELLAS TAPES. 

RECORD PROGRAM 

+ 

8 Track Scanner 
SCAN I I MAN. IOCKOUT 

PLUG INTO REAL EMERGENCIES 
FOR LESS THAN S100. 

AMERICA'S ONLY 8 -TRACK 
CARTRIDGE THAT TURNS YOUR HOME 
OR CAR SYSTEM INTO A FULL. 
4- CHANNEL. 2 -BAND SCANNER 

RADIO -AUTOMATICALLY. 

NEW BEARCAT 
8 -TRACK 

CARTRIDGE 
SCANNERS 

Follow the leader 
to real excitement. 

Get into all the live action around town. 
Police calls. Fire calls. Weather warnings. 
Emergency information -the second any - 

thirg happens. 
The Bearcat 8 -Track Cartridge Scanner plugs it 

all in at home. or in your car. automatically- with - 
out any installation - inexpensively. And instantly. 

The new Bearcat 8 -Track Scanner features 
crystal controlled operation, 2 -bands (low and 
high). individual lockout switches, squelch con- 
trol, flashing LED indicators. single Manual /Scan 
Control. And a wire antenna. 

The Bearcat 8 -Track Scanner is a great way to 
get into all the real emergencies of scanning. 

For less 
than $100 
(suggested 
retail). 

Tc Elec. Copyright 1979 Electra Company Division of Masco Corp of Indiana 300 E County Line Road South. Cumberland. Indiana 46229 
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e ent re arts 

Antler Model B12 CB Base 
Antenna 

ALTHOUGH THE NAME ANTLER ANTENNA IS A 

relative newcomer to the hotly competitive CB 
accessory field, their claim to being the "fast- 
est- growing antenna company in the world" 
was hard to ignore! We decided to test one of 
their products -the model B12 ground -plane 
vertical antenna -for quality and perfor- 
mance. 

Although the model B12 is advertised as a 

"gain antenna," it is really no more so than any 
other ground -plane antenna. In this case, the 
gain refers to an improvement in radiation and 
reception pattern over a reference antenna, 
usually a dipole. Occasionally, the reference is 

to an "isotropic radiator," a theoretical ele- 
ment that radiates its signal uniformly in all 
directions. Since Antler makes no mention as 

to what type antenna the gain is measured 
against, the reference is problematical. 

The antenna comes packaged compactly, 
ready for easy assembly. The instructions are 
clear, orderly, well illustrated and easy to 
follow. 

The antenna elements and mount are made 
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of heavy -gauge aluminum, and they should 
resist strong wind gusts and ice -loading. 

It should take about 30 minutes to become 
thoroughly familiar with the instructions, 
match the hardware and assemble the antenna 

as directed. It is a good idea (and recom- 
mended in the instructions) to use silicone 
grease on all electrical -contact parts to avoid 
corrosion. 

With the antenna fully assembled and the 
telescoping elements adjusted for proper 
length (as directed), the antenna was roof - 
mounted on a short metal mast and connected 
to a 100 -foot length of RG -8 /U 50 -ohm coaxi- 
al cable. An SWR meter was connected in -line 
at the CB rig, and the system was checked for 
reflected power. Without any readjustment 
being made, the VSWR read less than 1.05:1; 
the needle hardly moved when set to show 
reflected power! Obviously, the system was 

well matched. 
The instruction sheet also provides several 

helpful hints for antenna installation, as well as 

suggestions for adjusting it to different sur- 
roundings in order to optimize its perfor- 
mance. 

An on -air check showed the model B12 to 
be radiating well; several local CB'ers gave 
glowing reports on the signal strength (no, we 

weren't using a linear amplifier!). 
In sum, the model B12 is a satisfactory 

choice. It is a well- designed, simple quarter - 
continued on page 32 

THE BIG PLUS + 
Graphic Equalizer 

ASSEMBLED 
$20000 

KIT 
11000 

LOADED with Quality Features! 

Stereo ... Eleven Bands Per Channel Extremely Low 
Noise & Distortion LED Peak Indicators Center Detent 
( "flat ") sliders Built -in "record" Switching Line and Micro- 
phone Level Inputs /Outputs Regulated Power Supply 
Fully Guaranteed Horizontal or Vertical Cabinets Kit or 

Fully Assembled Plus Much, Much More! 

Absolutely equals or exceeds overall performance 
and features of any graphic equalizer made today! 

AARON -GAVIN INSTRUMENTS, INC. 
17231 Corla Avenue Tustin, California 92680 

Yes' I've enclosed S RUSH m. Wt'd 
cabinet 'nor ht.re _- - assemnted equalizers at $200.00. p.p.d. 

_unmambled equalizer It II at SI 10.00, p.p.d. Horizontal (flat) Vertical Pm right) 

Culdomia residents include 6 stiles ms 
Visa & Muster Churge orders accepter: 

Address Card No. 
Ezp Bank 

City State Zip Date No ___ 

Dealer inquiries ins lied 
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Clever Kleps 
Test probes designed by your needs - Push to seize, push 

to release (all Kleps spring loaded). 
Mops 10. Boathook clamp 'grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. 
Kleps 20. Same, but 7" long. 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. 
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. 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. 
All in red or black - specify. (Add 500 postage and handling). 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local p 10 
distributor, or write to: 
RYE INDUSTRIES INC. 

Kleps 10 20 

Kleps 90 

Kleps 40 

Klops 1 

131 Spencer Place, Mamaroneck, N.Y. 10543 
u T 

a 
In Canada: Rye Industries (Canada) Ltd. 
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WIRE CUTTING AND 
STRIPPING DISPENSER 

... _ _...._.. 

Model No. WD - 30 -TRI 
Patent Pending 

.ß 40,00 :. hite /Red, 50 ft. (15m) of each color 
6 (0,25mm) KYNAR® insulated wire 

Built -in cutting plunger cuts wire to desired length 
Built -in stripper strips 1" of insulation 
Easily refillable 
For wire -wrapping and other applications. 

WD -30 -TRI DISPENSER WITH WIRE__ $5.95 

R -30 -TRI TR1 -COLOR REPLACEMENT SPOOLS $95 

MINIMUM BIWNG 125.00/ ADD SHIPPING CHARGE $1.001 NEW YORK STATE RESIDENT ADD APPLICABLE TAX 

MACHINE M L 4 
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An introductory 
Electronics 

ENGINEERING FUNDAMENTALS FOR 
PROFESSIONAL ENGINEERS' EXAM- 
INATIONS, Second Edition. By L M 
Polentz 416 pp 326 d /us Here - in this single 
volume - you'll find all the latest, most essen- 
tial material you need to prepare for and pass 
your state's engineering registration exam. 
Hundreds of examples and practice problems 
are all drawn from actual PE exams. and were 
selected because they are representative of 
the problems that will appear on your exam 
503/808 Pub. Pr. $23.50 Club Pr., $16.95 

STANDARD HANDBOOK FOR ELEC- 
TRICAL ENGINEERS, 11/e. By D. G. Fink 
and H. W. Beaty. 448 pp., 1,414 illus. A giant in 
every sense of the word, today's most widely 
used source of electrical engineering informa- 
tion and data serves you as no other single 
work available anywhere when you need de- 
laded, accurate, timely, and reliable facts and 
how -to on the generation, transmission, dis- 
tribution, control, conversion. and application 
of electric power. 
209/748 Pub Pr, $49 50 Club Pr., $38.00 

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL: 

INTRODUCTION TO MICROPROCESSOR SYS- 
TEM DESIGN 

By H. Garland 
228/71X Pub. Pr.. $17.95 Club Pr., $13.95 

MICROPROCESSORS AND SMALL DIGITAL 
COMPUTER SYSTEMS FOR ENGINEERS AND 
SCIENTISTS 

Ey G A Korn 
353/670 Pub. Pr., $29.50 Club Pr., $18.95 

MASTER OP -AMP APPLICATIONS HANDBOOK. 
By H W For 
784'477 Pub. Pr., $16.95 Club Pr., $13.50 

CRYSTAL OSCILLATOR DESIGN AND TEMPER- 
ATURE COMPENSATION. By M E Frerking 
784973 Pub. Pr., $16.95 Club Pr., $13.50 

GUIDEBOOK OF ELECTRONIC CIRCUITS. By J 
Markus 
404.'453 Pub. Pr., $41.50 Club Pr., $30.50 

GROUNDING AND SHIELDING TECHNIQUES IN 
INSTRUMENTATION, 2/e 

By R Morrison 
786/686 Pub. Pr., $16.50 Club Pr.. $12.25 

NOISE REDUCTION TECHNIQUES IN ELEC- 
TRONIC SYSTEMS 

By H Ott 
769/63% Pub. Pr., $21.25 Club Pr., $15.50 

DISCRETE /TRANSISTOR CIRCUIT SOURCE - 

MASTER 
By K W Sessions 
788/720 Pub. Pr., $24.95 Club Pr.. $19.50 

IC SCHEMATIC SOURCEMASTER 
By K W Sessions 
784/922 Pub. Pr., $27.95 Club Pr., $21.00 

LOGIC DESIGNERS' MANUAL 
By J D Lenk 
784/671 Pub. Pr., $18.95 Club Pr., $15.75 

PRINTED CIRCUITS HANDBOOK, 2 /e. 
By C. F Coombs, Jr. 256 pp.. 327 illus. Blue- 
prints every important phase of printed circuitry. 
Provides the information you need to establish a 
production facility and control the processes. A 
virtual encyclopedia in the field, five major sec- 
tions cover engineering, fabrication. assembly, 
soldering. and testing 
126/089 Pub. Pr., 532.50 Club Pr., 524.50 

DIGITAL INTEGRATED CIRCUITS AND 
OPERATIONAL AMPLIFIER AND OP- 
TOELECTRONIC CIRCUIT DESIGN. 
Edited by B. Norris. 206 pp., 400 illus. Having 
this vast amount of case -tested data, proven 
shortcuts, worked -out circuit designs. and cir- 
cuit diagrams handy saves you valuable time for 
your other, more vital, areas of creative de- 
sign -and cuts down costs in all areas! 
637/539 Pub Pr . 521 50 Club Pr, $15.95 

APPLICATIONS OF DIGITAL SIGNAL 
PROCESSING. 
499 pp . illus Digito. urn u o.'y _I 51 ueh 
images. sonar signals, signals in the field of 
geophysics, and many more are gone into in 
full detail The book explains the important 
similarities and differences in the ways in 
which basic techniques and technology are 
applied. and it takes you into such different 
assumptions and constraints as data rate and 
real -time requirements 
787/263 Pub. Pr., 525.00 Club Pr., $18.95 

MICROPROCESSORS AND MICRO- 
COMPUTERS AND SWITCHING MODE 
POWER SUPPLIES. By Texas Instruments. 
Ltd . 216 pp dlus. The book has information 
on power supplies. deflection systems, new 
consumer systems. microprocessors. and 
third- generation microcomputers It is quickly 
being snapped up by engineers seeking up- 
dating in their design skills in the fast- moving 
area of semiconductor devices and relying on 
the TI people for the facts, figures. and circuit 
designs that help them pinpoint solutions in- 
stantly 
637/563 Pub Pr , 521 50 Club Pr., $16.95 

ELECTRONIC DISPLAYS. By E G Bylan- 
der. Texas Instruments Incorporated. 172 pp . 

dlus The book describes current electronic 
displays by family types. discussing all as- 
pects of their operation, application. and cir- 
cuit requirements You cover photometry and 
contrast enhancement. together with the fun- 
damentals of such critical components as 
mounts and drives. interface requirements. 
and other necessary engineering information 
095/108 Pub. Pr., $19.50 Club Pr., $15.95 

DIGITAL FILTERS. By A. Antoniou, 524 pp , 

thus This all -inclusive, up -to -date treatment 
guarantees your thorough understanding of 
today's digital filters and the theories, tech- 
niques, and procedures you'll be using in 
their analysis, design, and implementation. 
The book gives you many design examples. 
together with the numerous possible ap- 
proaches and engineering tradeoffs relating 
to their hardware implementation 
021/171 Pub Pr.. $23.95 Club Pr., $18.50 

BUCHSBAUM'S COMPLETE HAND- 
BOOK OF PRACTICAL ELECTRONIC 
REFERENCE DATA. By VV H Buchsbaum. 
2nd Ed . 645 pp . 371 ilk's . 70 tables It gives 
you all the technical electronic information you 
need -from the factual foundations of elec- 
tronics to the latest technical advances in op- 
toelectronics. large scale integrated circuits, 
digital logic. microprocessors. and comput- 
ers Hundreds of formulas, graphs. charts. 
and tables 
786/550 Pub. Pr., $19.95 Club Pr., 516.95 

RADIO HANDBOOK. By W I Orr, 21st Ed., 
1,135 pp.. 1.364 illus. Now completely up- 
dated. expanded, and more deserving than 
ever this profusely illustrated reference gives 
you everything you need to know to under- 
stand, design. use, and experiment with every 
circuit and piece of equipment (All recent 
technological breakthroughs are covered) 
712/630 Pub. Pr , 521.50 Club Pr., $16.60 

TRANSFORMER AND INDUCTOR DE- 
SIGN HANDBOOK. By W T McLyman. 428 
pp thus User- onenled throughout. it covers 
everything from transformer design and in- 
ductor design with dc, power inductor design, 
designing for regulation. inductor design 
without dc. constant voltage transformer. cur- 
rent and three -phase transformer. to applica- 
tion of magnetic components in power elec- 
tronics 
786/755 Pub. Pr., $35.00 Club Pr., $26.50 



offer to new members of the 
and Control Engineers' Book Club 

OPTOELECTRONICS Theory and 
Practice. By Texas Instruments Incorporat- 
ed. Edited by A. Chappell. 442 pp., 475 illus. 
Right here is where you'll find all the knowl- 
edge and know -how you need to take any of 
today's optoelectric components and develop 
your own circuits and uses. You get both the 
background and the technical specifics (with 
all the proven circuits you want!) 
637/555 Pub Pr., $26.50 Club Pr, $20.95 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. F. 

Stout Edited by M. Kaufman. 434 pp., 223 
illus. Compact, concise, highly concentrated, 
and containing a storehouse of information. 
this one -stop volume will help you solve any op 
amp circuit problem! 
617/97X Pub. Pr., $29.65 Club Pr., $17.50 

MICROELECTRONICS 
Digital and Analog Circuits and 
Systems By J. Millman. 881 pp , 700 illus. 
This giant book takes you step by step from a 
qualitative knowledge of a semi -conductor, to 
an understanding of the operation of devices, 
and finally, to an appreciation of how these are 
combined to form micro -electronic chips. 
423127X Pub. Pr., $24.50 Club Pr., $19.50 

MINICOMPUTER SYSTEMS Organiza- 
tion, Programming, and Applications 
(PDP -11) Second Edition. By Richard H 
Eckhouse. Jr. and L Robert Morris Clearer 
than you ever hoped a book could be on the 
organization, programming, and applications 
of current small computer systems. it gives 
you -in enjoyable. readable discussions and 
explanations - the fundamental ideas of 
computer architecture and structure, both 
hardware and software, and the uses of these 
concepts in producing programs for data 
acquisition and manipulation It examines the 
interaction of algorithms, programs. and data 
structure to produce the desired results 
781/026 Pub Pr , $21 95 Club Pr , $17 15 

ELECTRONICS DESIGNERS' HAND- 
BOOK. Edited by L J Giacoletto. 2nd Ed. 
2,344 pp., 1,686 illus Now doubled in size and 
with 90% of its material new, this famous classic 
(first edition by Landee, Davis. Albrecht) has 
been thoroughly revised and updated to give 
you not only the how and the why of all your 
design work but also the how much of every 
design step you take! 
231/494 Pub Pr., $56.50 Club Pr, $41.50 

ELECTRONICS DICTIONARY. Edited by 
John Markus 4th Ed . 768 pp . 1.173 illus.. 
17.090 terms With the new edition of this 
world -renowned dictionary you'll be able to 
quickly find the meaning and correct usage of 
any electronics term. no matter how obscure! 
4041313 Pub. Pr.. $24.50 Club Pr.. $19.50 

ELECTRONICS ENGINEER'S HAND- 
BOOK. Editor -in- Chief, D G. Fink 2, 104 pp., 
2,026 illus Huge in every sense, this instant - 
reference volume gives you every latest essen- 
tial in the field, 2.100 formulas and equations, a 
2,500 -item bibliography, and every illustration 
you need to clarify all of modern electronics! 
209/804 Pub Pr , $52.50 Club Pr., $31.50 

OSCILLOSCOPES. Applications and 
Uses in Electronics By R. Van Erk. 270 pp.. 
248 photos and diagrams. The amount of 
technical information it contains is stupen- 
dous, beginning with the oscilloscope's basic 
operations (plus additional features and their 
functions) and continuing with the special os- 
cilloscopes and variants. oscilloscope probes. 
and measurement pitfalls. 
610/501 Pub Pr , $19 50 Club Pr . $14 50 

MICROCOMPUTER -BASED DESIGN By 
J. B. Peatman Expanded 4th printing, 604 
pp., over 400 photos and other illustrations Do 
all your best day -to -day designs, as well as 
your supercreative and special designs. 
around the new microcomputers and the spe- 
cific "how -to" help you get here! 
491/380 Pub Pr . $26 95 Club Pr . $18 95 

ELECTRONICS AND CONTROL 
ENGINEERS' BOOK CLUB 
saves you both time and money! 
Here is a professional book club designed to meet your on- the -job engineering 
needs by providing practical books in your field on a regular basis at below 
publisher prices. If you're missing out on important technical literature -if today's 
high cost of reading curbs the growth of your library- here's the solution to your 
problem. 

The Electronics and Control Engineers' Book Club was organized for you, to 
provide an economical reading program that cannot fail to be of value. Adminis- 
tered by the McGraw -Hill Book Company. all books are chosen by qualified 
editors and consultants. Their understanding of the standards and values of the 
literature in your field guarantees the appropriateness of the selections. 

How the club operates: Fourteen times a year you receive free of charge The 
Electronics and Control Engineers' Book Club Bulletin. This announces and 
describes the Club's featured book for that period as well as alternate selections 
available at special members' prices. If you want to examine the Club's featured 
selection, you do nothing. If you prefer one of the alternate selections -or if you 
want no book at all -you notify the Club by returning the card enclosed with 
each Bulletin. 

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

any one 
of these great 

professional books 

for$ 89 
only 

r 

Special $1.89 bonus 
book comes to you 

with your first 
club selection 

Books are selected from a wide range of publishers 

MAIL COUPON TODAY r 
ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 
P0. Box 582, Hightstown New Jersey 08520 

Please enroll me as a member and send me the two 
books indicated. I am to receive the PREMIUM BOOK 
at the Introductory price of $1.89 plus my first selec- 
tion at the discounted price to members, plus tax, 
postage and handling. If not satisfied, I may return the 
books within 10 days and request that my membership 
be canceled. If I keep the books, I agree to take a 
minimum of three additional books during the next two 
years. I will receive the Club Bulletin 14 times a year. If I 

want to examine a featured selection, I need take no 
action. It will be shipped automatically. If I want an alter- 
nate selection -or no book at all -I notify the Club by 
returning the card enclosed. A postage and handling 
charge is added to each shipment. I will have a minimum 
10 days in which to return the card, and you will credit my 
account fully, including postage. if this is not the case. 
Membership in the club is continuous but cancellable by 
me at any time after the four book purchase requirement 
has been fulfilled. This order subject to acceptance by 
McGraw -Hill. 

WRITE BELOW: 
Write Code a of 51.89 premium Write Code N of 

book selection here first selection here 

NAME 

ADDRESS 

CITY 

STATE ZIP 

Orders from outside the U.S. must be prepaid with inter- 
national money orders in U.S. dollars. E33404 

L J 



EQUIPMENT REPORTS 
continued from page 26 

wave base antenna for general CB applications. 
It is manufactured by Antler Antennas, 6200 
South Freeway, Fort Worth, TX 76134, and 
sells for 534.95. R -E 

Zemco Model 44 
Cornpucruise Automotive 
Travel Computer 

SET®®1r 
1 

ut ®admi 
C. eu ®(13 

1835 
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CIRCLE 102 ON FREE INFORMATION CARD 

IMAGINE DRIVING DOWN A DESFRTED ROAD 

late at night. The next town is 25 miles 
away and a glance at the gas gauge reveals a 

rather sticky situation. Should you immediate- 
ly start looking for a gas station or is there 
enough gas to make it to town? The immediate 
search may prove fruitless, leaving you 
stranded. 

You reach towards your dashboard mounted 
Compucruise and depress two keys on the 30- 

key keyboard. The digital display shows 30, 
indicating that you have 30 miles left before 
your fuel runs out. You can make it to town 
with 5 miles to spare -end of problem. 

TABLE 1 

1. time of day -12 hour quartz 27. 
crystal clock 

2. elapsed time- hours, minutes, 
seconds 

3. stop watch. lap timer -hours, 
minutes, seconds 

4. trip time -hours, minutes 
5. time to arrival- hours, minutes 
6. time to empty- hours, minutes 
7. alarm - wakeup or reminder 
8. distance traveled since fillup- 

miles 
9. distance traveled since fillup- 

kilometers 
10. distance traveled on trip - 

miles 
11. distance traveled on trip -kilo- 

meters 
12. distance to arrival -miles 
13. distance to arrival -kilometers 
14. distance to empty -miles 
15. distance to empty -kilometers 
16. fuel used since fillup- gallons 
17. fuel used since fillup- liters 
18. fuel used on trip -gallons 
19. fuel used on trip - liters 
20. fuel to arrival - gallons 
21. fuel to arrival - liters 
22. fuel to empty -gallons 
23. fuel to empty - liters 
24. current vehicle speed -miles 

per hour 
25. current vehicle speed- kilomet- 

ers per hour 
26. average vehicle speed for trip - 

miles per hour 

average vehicle speed for trip - 
kilometers per hour 

28. current fuel consumption-gal - 
lons per hour 

29. current fuel consumption -li- 
ters per hour 

30. average fuel consumption for 
trip - gallons per hour 

31. average fuel consumption for 
trip -liters per hour 

32. current fuel efficiency -miles 
per gallon 

33. current fuel efficiency - liters 
per 100 kilometers 

34. averase fuel efficiency for trip - 
miles per gallon 

35. average fuel efficiency for trip - 
liters per 100 kilometers 

36. inside temperature- degrees 
Fahrenheit 

37. inside temperature- degrees 
Celsius 

38. outside temperature- degrees 
Fahrenheit (or coolant tempera- 
ture) 

39. outside temperature- degrees 
Celsius (or coolant tempera- 
ture) 

40. battery voltage -volts 
41. cruise control - digitally input 

speed 
42. cruise control- engage at cur - 

rent speed 
43. cruise control- resume at last 

set speed 
44. night time display dimming 

COLOR BRITE 
WHEN THE PICTURE LOOKS GOOD 

YOU LOOK GOOD. 

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

There's a Perma Power 
Color Brite model for 
just about every pic- 
ture tube ever made. 
You'll look very good 
to your customer when 
you and Color Brite ex- 
tend picture tube life 
for months. 

Pick up a 

supply from your 
Perma Power 
distributor! 

PERMA POWER. 
Electronics inc. 
5615 W. Howard Avenue 
Chicago. IL 60648 
Telephone: (312) 647 -9414 
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What is Compucruise? It's an automotive 
travel computer produced by Zemco, Inc., 
12907 Alcosta Blvd., San Ramon, CA 94583. 
It basically takes 4 parameters -time, speed, 

fuel flow to engine, and gas tank capacity -and 
derives a whole slew of information. In fact, 
it's almost mind boggling just how much infor- 
mation can be derived from those four parame- 
ters. But Compucruise doesn't stop here. It 
adds two temperature sensors, an audible 
alarm and an optional cruise control. With 
these components plus the ability to perform 
English to metric conversion, Compucruise 
can perform all the functions listed in Table 
I. 

The main system component is the com- 
mand module. It measures 6" wide X 3" high 
X l'/." deep housed in a black plastic case 

with a metallic frontpanel. The command mod- 
ule contains an illuminated 30 -key keyboard, 
blue fluorescent digital display and all the elec- 
tronics. The rest of the system consists of a fuel 
flow sensor, a speed sensor consisting of a mag- 
netic pick -up coil that is used in conjunction 
with magnets mounted on the drive shaft, a 

brake switch, an optional vacuum servo for the 
cruise control feature, two temperature sen- 

sors, and an audible alarm. 

Installation 
The first step in installing the system is to 

mount the speed sensor. This consists of gluing 
four magnets equally spaced around the drive 
shaft. After the glue sets, tape is wrapped over 
the magnets for additional security. A magnet- 
ic pickup coil is then mounted to the chassis so 

that there is a '/s inch clearance between the 
coil and the magnets. As the car moves, the 
driveshaft rotates and the magnets induce 

continued on page 36 



NEW ELECTRONIC TRUTH DETECTOR 
MONITORS 711E LAYMAN VOICE! 

i'NE 
TRUTH 

MACHINE'" 
It gives you an honest answer 
even if someone else doesn't! 

Now you can detect deception with the 
push of a button. . anytime, anywhere. The 
Truth Machine is a new generation voice stress 
analyzer that is so compact, lightweight, and 
portable that it easily fits into your desk 
drawer or briefcase. 

And unlike the old- fashioned polygraph it 
doesn't need wires connecting it to the body. 
So when you use the Truth Machine you will 
have to tell your subjects that they are being 
monitored, because there is absolutely no 
other way for anyone to know that their 
statements are being checked for accuracy. 

TODAY YOU NEED A TRUTH MACHINE 
You succeed by knowing the answers. By 

making the right decisions. To make the right 
decision you need the facts...you must know 
the whole truth. But unfortunately, almost 
everyone you deal with has a motive to prac- 
tice at least some deception. Unless you're a 
mind reader you never know whether or not 
you're getting a straight answer when you ask: 

Is this your lowest price...your best offer? 
Have you mailed that check to me yet? 
Can you deliver my order on time? 
Have you told me everything I need 
to know? 
Can I depend on you? 
Are these figures correct? 
Are you confident about this investment? 
Will they settle out of court? 
When you ask a direct question you deserve 

a straight answer. And that's the beauty of the 
Truth Machine; it will give you a straight an- 
swer...even if someone else doesn't. It's your 
best possible defense against doubt, risk, and 
deception. 

YES, IT'S ETHICAL! 
It's simply a fast, efficient way to verify the 

truth and protect yourself against dishonesty. 
And after all, which is immoral - for a person 
to be deceitful or to have their dishonesty 
uncovered? There is nothing unethical about 
uncovering deceit and deception. In fact, you 
can usually prevent dishonesty simply by let- 
ting everyone know that you own the Truth 
Machine. Its a powerful deterrent for anyone 
who is tempted to mislead you or tell you less 
than the truth! 

IT'S AMAZINGLY SIMPLE! 
Like many technological discoveries, voice 

stress analyzers grew out of military research 
during the Vietnam war. Army intelligence 
needed something better than the standard 
polygraph to interrogate prisoners. A simple 
method that could be used without the sub- 
ject's knowledge. The voice stress analyzer was 
the result! 

The principle is remarkably simple. Scientists 
already knew lying produced unconscious and 
uncontrollable stress that could be recorded 
by a polygraph. Researchers soon discovered 
that this stress also affected the muscles con- 
trolling the vocal cords, and caused an inaud- 

ible "microtremor" in the voice. All that was 
needed was a device sensitive enough to pick up 
and record these inaudible vibrations. And that 
was a relatively easy accomplishment consider- 
ing the state of modern electronic technology. 
BUSINESSMEN BECOME MIND READERS 

In addition to police and intelligence agen- 
cies, many of the "Fortune 500 "corporations 
have quietly been using voice stress analyzers 
for several years. Large industrial and retail 
companies use it to control employee theft 
and screen job applicants. And dozens of large 
insurance companies have been using voice 
stress analyzers to uncover false claims. They 
simply tape an interview with anyone filing a 
suspicious claim, then play back the recording 
and monitor it with a voice stress analyzer. 

In the past only the largest, most profitable 
companies felt they could justify spending 
$1500 to $5000 to purchase a voice stress 
analyzer. However, like everything else in the 
electronics field, these high prices reflect the 
heritage of a prototype, and not the quality of 
a reliable voice stress analyzer. 

The new cost -saving, solid state, micro-chip 
technology and mass production have made 
voice stress analyzers affordable. Today, for 
only $149.00 you can have a compact unit 
that is far more sensitive than the top- secret 
units originally used by the military! There is 
no better way to get at the truth...and remove 
the risk and uncertainty from those important 
decisions that face you every day! 

AND IT'S ENTERTAINING! 
Because it can pick up and analyze any aud- 

ible statement, use of the Truth Machine is 
limited only to your imagination. Seeing the 
stress reading go wild when politicians and 
celebrities give their 'candid' views during tele- 
vision press conferences and talk shows can 
provide you with hours of amusement, and 
some very important insight. You can have the 
satisfaction of knowing the real truth about 
the energy crisis...what people in power really 
expect from the economy...how safe experts 
actually think you are from a nuclear power 
plant. and you'll find the real truth behind 
many intriguing and controversial people in 
the news. You may be surprised! 

EASY TO OPERATE! 
Unlike the polygraph, there are no sophisti- 

cated operating techniques to learn. With our 
easy, step -by -step instruction manual you can 
easily master the Truth Machine with only a 
few hours of practice. You simply turn it on 
and adjust the sensitivity calibrator knob for 
average stress in the speaker's voice. Then sit 
back and watch the LED display. When the 
numbers on the digital read -out reach the 
stress area, you know you're hearing less than 
the truth. And it's versatile. You can pick up 
the speaker's voice with the Truth Machine's 
ultra- sensitive microphone. Or use the spec- 
ial sensor that connects it to your telephone. 
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You can even tape a conversation with any 
standard tape recorder and analyze it at your 
convenience by attaching the special output 
jack and playing back the tape! 

DEPENDABLE QUALITY 
The Truth Machine from Telestar is the ul- 

timate voice stress analyzer. It features solid 
state electronics and is manufactured to the 
highest technological standards. Even its tough 
shatterproof case was designed to withstand 
the roughest handling. The Truth Machine is 
designed and built to guarantee you years of 
dependable use. It should never need servicing. 
But if anything ever does go wrong, we will 
repair it through our service -by -mail center 
and return it to you in a matter of days. 

USE IT RISK FREE! 
We would like you to use the Truth Machine 

without obligation for 30 days. Experience its 
advantages. Take it to the office and enjoy sur- 
prising people with your infallible new 'insight' 
Use it at home for entertainment and add a 

whole new dimension to your television view- 
ing pleasure. If you don't agree that being free 
of doubt makes it possible for you to really re- 
lax and enjoy life more..simply return it with- 
in 30 days for a prompt, courteous refund. 
* Consent of all parties must be obtained for 
use in Pennsylvania. 

DISTRIBUTORSHIPS AVAILABLE 

THE TRUTH MACHINE 
SIMPLY TURN IT ON.... T M. 

AND IF ANYONE EVER TELLS YOU 
LESS THAN THE TRUTH. YOU'LL KNOW! 

ONLY $ 149 
CHARGE BY PHONE OR MAIL! 

CALL TOLL FREE 1 -800- 331 -1000 
In Oklahoma, call (918) 664 -8300 

Please send me a 'Truth Machine' for only 
$149.00 plus $3 shipping. I must agree that 
I can't afford to be without it, or I can re- 
turn it anytime within 30 days for a full, 
prompt, and courteous refund. 
[ j Enclosed is my check or money order 
[ 1 Charge my I 1 Diners Club 

( 1 VISA /BankAmericard 
I ) Master Charge - bank no 

(4 digit no. above name) 

Credit card no 

Exp. date 

Signature 

Address 

City State -Zip 
IPA res,dents please add 6% sales tax.) 

Telestar Incorporated, Dept. 31 -R 
200 S. Front St, Wormleysburg, PA 17043 

©1979 TELESTAR INCORPORATED 



JUST WRAP-WIRE WRAPPIDG 
TOOL 

WHY CUT? WHY STRIP? WHY SLIT? 
WHY NOT JUST WRAP? 

RIBBOn (ABLE ASSEMBLY smGLE Eno 
26 AWG Rainbow Coded flat cable. 

JW -1 -B BLUE WIRE $14.95 
JW -1 -W WHITE WIRE $14.95 
JW -1 -Y YELLOW WIRE $14.95 
JW -1 -R RED WIRE $14.95 

R -JW -B BLUE WIRE 50 ft. Roll $2.98 
R -JW -W WHITE WIRE 50 ft. Roll $2.98 
R -JW -Y YELLOW WIRE 50 ft. Roll $2.98 
R -JW -R RED WIRE 50 ft Roll $2.98 

SE 14 -24 WITH 14 PIN DIP PLUG 
24" LONG (609MM) $3.55 

SE 14 -48 WITH 14 PIN DIP PLUG 
48" LONG (1218MM3 $4.25 

SE 16 -24 WITH 16 PIN LONG DIP PLUG 
24" LONG (609MM) $3 75 

SE 16 -48 WITH 16 PIP` LONG DIP PLUG 
48" 1 ONG 1218MM) $q 45 

DIP PLUG WITH LOUER FOR USE 

WITH RIBBOn (ABLE 

14 -PLG 14 PIN PLUG 8 COVER $1.45 
16 -PLG ( 16 PIN PLUG & COVER $1.59 

UNWRAP TOOL FOR JOST WRAP 
I JUW -1 I UNWRAPPING TOOL I $349 

0000 
JUST WRAP HIT 

I JWK -6 
1 

JUST WRAP KIT I $24 95] 

C ? °LUGS ?COVERS 

"HOBBY" WIRE WRAPPING 
TOOL BATTERY POWERED 

IBW -2630] FOR AWG 26 -30 1 $19.95 Ì 

Use "C" ize NICAD Batteries, not included. Bits 
not included. 

BT -30 BIT FOR AWG 30 $3.95 

BT -2628 I BIT FOR AWG 26 -28 $7.95 

NOISY WRAP TOOLS 

111 - WSU -30 REGULAR WR/ 

UNWRAP 
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DE 14 -2 WITH 14 PIN DIP PLUG - 2" $3.75 
DE 14 -4 WITH 14 PIN DIP PLUG - 4" $3.85 
DE 14 -8 WITH 14 PIN DIP PLUG - 8' $3.95 
DE 14 -12 WITH 14 PIN DIP PLUG - 12" $4.07 
DE 14 -16 WITH 14 PIN DIP PLUG - 16" $4.12 
DE 14 -24 WITH 14 PIN DIP PLUG - 24" $4.15 

DE 16 -2 WITH 16 PIN DIP PLUG - 2" $4.15 
0E 16 -4 WITH 16 PIN DIP PLUG - 4" $4.25 
DE 16 -8 WITH 16 PIN DIP PLUG - 8" $4.35 
DE 16 -12 WITH 16 PIN DIP PLUG - 12" $4.47 
DE 16 -16 WITH 16 PIN DIP PLUG - 16" $4 52 

DE 16 -24 WITH 16 PIN DIP PLUG - 24" $4.55 
DE 24 -6 WITH 24 PIN DIP PLUG -6 $6.05 
DE 24 -8 WITH 24 PIN DIP PLUG - 8" $6.50 
bE 24 -12 WITH 24 PIN DIP PLUG - 12" $6.90 
DE 24 -16 WITH 24 PIN DIP PLUG - 16" $7.10 
DE 24 -24 WITH 24 PIN DIP PLUG - 24" $7 70 

PRE -STRIPPED 
WIRE WRAPPIIIG 
WIRE 
Wire for wire wrapping 
AWG30 (0.25mm) 
KYNAR- wire. 50 wires 
per package stripped 
1 both end, 

30 50 020 
30B 50 030 

3 AWG Rea W,,e 2- l on, 

w 50 040 
30 R 50-040 30 AWG Rea Wire 4 Long 

30 B 50 060 
30 Y 50 060 

TRI -COLOR DISPENSER 
WD -30 -TRI I TRI -COLOR DISPENSER 1 $5 951 

R -30 -TRI I REPLACEMENT ROLLS I $3.9S 

WIRE DISPERSER 
WD -30 -B BLUE WIRE $3.95 

WD -30 -Y YELLOW WIRE 53.95 
WD -30 -W WHITE WIRE $3.95 

WD -30 -R RED WIRE $3.95 

DISPERSER REPLACEMENT ROLLS 
R -30B -0050 30 -AWG BLUE 50 FT ROLL $1,96 
R -30Y -0050 30 -AWG YELLOW 50FT ROLL $1.98 
R -30W -0050 30 -AWG WHITE 50 FT ROLL $1.98 
R 30R -0050 30 -AWG RED 50 FT ROLL $1.98 

HOOK -UP WIRE 

HK-18 18 AWG 25 FT. SOLID CONDUCTOR IS 120 
HK-20 20 AWG 25 FT SOLID CONDUCTOR 98 
HK22 22 AWG 50 FT. SOLID CONDUCTOR 1.35 

HK-24 24 AWG 50 FT. SOLID CONDUCTOR ßt 35 
HK-26 26 AWG 50 FT SOLID CONDUCTOR 5 

SHK-18 18 AWG 25 FT STRANDED CONDUCTOR ß1.20 
SHK-20 20 AWG 25 FT STRANDED CONDUCTOR 98 

SHK-22 22 AWG 50 FT STRANDED CONDUCTOR ß135 
SHK-24 24 AWG 50 FT 

SHK 2626 AWG 50 FT. 

STRANDED CONDUCTOR 5I.35 
STRANDED CONDUCTOR 1.3d 

e 

SIRAIGMTFNPItl, ul,lo.l I(r P 

14 DIP 14 PIN DIP SOCKET $0.79 
16 DIP 16 PIN DIP SOCKET $0.89 
24 DIP 24 PIN DIP SOCKET S1 49 

36 DIP 36 PIN DIP SOCKET $2.49 
40 DIP 40 PIN DIP SOCKET $2.99 

DIP IL IRSERTIOn TOOLS 

WITH PM STRRIGHTRER 
Narrow profile. Pin straightener 
built into tool. Automatic elector. 

INS -14161 14-16 PIN 
1$3.49 DIP IC INSERTER 

mos, CMOS -SAFE 
GROUND STRAP NOT INCLUDED 

MOS-1416 

MOS2428 

14 -16 PIN. MOS 
CMOS SAFE INSERTER 

24.28 PIN. MOS 
CMOS SAFE INSERTER 

$7.95 

$7.95 

36 -40 Pin CMOS-SAFE 
I C IASERTI011 TOOL 

Aligns bent out pins. Includes terminal lug for at 
tachment of ground strap. 

GROUND STRAP NOT INCLUDED 

MOS-401 361ÑSÉÁNIÓnMiOTÓAFE I$795) 

DIP IL EXTRACTOR TOOL 

Extracts all L51, MSI and 551 devices of from 8 to 
24 pins. 

r EX -1 I EXTRACTOR TOOL I $1.49 I 

24-40 (m05 -SAFE EXTRACTOR TOOL 

Removes 24 -40 pin IC's, .600" centers. C -MO$ safe. 
Includes terminal lug for attachment of ground strap. 

GROUND STRAP NOT INCLUDED 

EX2 I CMOS SAFE EXTRACTOR TOOL I $7.951 

+ s MUM ORDER $25.00 SHIPPING CHARGE 2.00 N.Y. CITY ANO STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3455 Conner St . Bronx N Y 10475 1212) 994 -6600 Telex 125091 
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I WK -4B (BLUET WIRE-WRAPPING KIT I $25991 

HOBBY BOARD I $4 9' 
I 

I $1.79 

(3 per Package) 
1 

PREI-1 DIGITAL LOGIC PROBE 
DC IO SO MHz 
10 NC. pul. r5pon 
120 it impedance 
Automatic pul. @notching 
to SO Moe. 
Automatic r.Iling n.mory 
Open circuit dIICOOn 

Automatic Ihrhoid 
Compatible with ell logic 
larniliaa 4-IS CDC 
Range 

optional 
ad2$UDC 

with Opllon@ PA -1 adapt, 
Supp17 0.V P. to 70 YDC 
No wi1CMe no calibration 

PROTOTYPE BOARD CM-100 

TERMINALS 1.020 TEST POINTS. 188 separate 5 
point terminals, plus 2 horizontal bus lines of 40 com- 
mon test points each 

SIZE 61/2" Wide. 5" Long. 

CM -1001 MODULAR PROTOTYPE BOARD I $25 95 

«MIIgIFI PROTOTYPE BOARD CRP 200 
i LRMINACS 630 TEST POINTS 94 separate 5 point 
terminals. plus 4 bus lines of 40 common test points 
each. SIZE 6" Wide. 31/2" Long. 

I CM -2001 MODULAR PROTOTYPE BOARD L$16 45 I 

CM-400 

CM-300 CM-500 

PROTOTYPE BOARD IM300,CM400 
CM -300 and CM -400 have two separated rows of five 
interconnected contacts each. Each pin of a DIP in- 
serted in the strip will have four additional tie -points 
per pin to insert connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW -50 Jumper Wire. 
All contact sockets are on a .100 in. square grid 
M. in. wide). 

CM-300 MODULAR PROTOTYPE BOARD $9.95 

CM-400 MODULAR PROTOTYPE BOARD S2.45 

MODULAR BUS STRIP 
CM -500 is a bus strip to be used in conjunction with 
CM -300 and CM -400 for distribution of power and 
common signed lines. Two separate rows of common 
terminals, grouped into clusters of five. All contact 
sockets are on a .100 in. square grid. 

CM -500 
1 MODULAR BUS STRIP 

1 
$1.95 

JUMPER WIRES 
50 Preformed wires, from 11,2 to 4 inches, 20 AWG 
solid wire, white insulation. 

I RW-50 I .1,1MPER WIRES I $298 I 

" (LIP ADO STRIP" TOOL 
For cutting and stripping 1 in. insulation from 30 
AWG wire. 

I CAS -130 I CLIP AND STRIP I S1 98 I 

rANC!sa.. rc , A,.. 
,v 'filos INSUTArrON 

mini SHEAR 

L'.' I MINI -SHEAR I $4.95 I 

mini SHEAR WITH SAFETY CLIP 

I MS -20 I MINI -SHEAR WITH CLIP I $5.95 I 

URCUUM VISE 

ABS construction, 11 in. wide jaws. 

V,, I VACUUM VISE 1 $3.49 

p 
WIRE WRAPPIAG HITS 
WH- 2WH- 3,WH -4 
WK -2 -B WIRE -WRAPPING KIT (BLUE) $12.95 
WK -2 -Y WIRE- WRAPPING KIT(YELLOW) $12.95 
WK -2 -W WIRE -WRAPPING KIT (WHITE) $12.95 

WK -2 -R WIRE -WRAPPING KIT (RED) $12.95 

WK -3B (BLUE) I WIRE -WRAPPING KIT $16.95 

WIRE WRAPPIIIG HIT WH -5 

8W -630, WSU -30M, CON -1, EX -1, INS -1416, TRS -2, 
MS -20, 14, 16, 24 and 40 DIP sockets, WWT -1, 
WD- 30 -TR1, H- PCB -1. 

I WK -5 I WIRE- WRAPPING KIT I 574.95 

PC BOARD 
4 a 4.5 x15. in. board, glass coated EPDXY laminate, 
solder coated 1 oz. copper pads. The board has pro- 
vision for a 22/44 two sided edge connector..156 in. 
spacing. Edge contacts are non- dedicated for maxi- 
mum flexibility. 

The board contains a matrix of .040 in. diameter 
holes on .100 in. centers. Component side contains 
76 two -hole pads. 

Two independent bus systems are provided for volt- 
age and ground on both sides of the board. 

ii PCP 1 I 

TERMIAAL BOARD 

.062 thick glass coated epoxy laminate. Outside di- 
mensions 6.3 in. x 3.94 in. Not plated. 

IA-PC-01 I TERMINAL BOARD I $345 

PC BOARD 
Same specifications as A -PC -01 except matrix pat- 
tern is copper plated and solder coated on one side. 

IA -PC -02 I PRINTED CIRCUIT BOARD I $595 I 

PC BOARD 
Same specifications as A- PC -01. Each line of holes 
is connected with copper plated and solder coated 
parallel strips on one side. 

A- PC -031 PRINTED CIRCUIT BOARD I $5.95 

PC BOARD 
Same specifications as A- PC -01. One side has hori- 
zontal copper strips, solder coated. Second side has 
vertical parallel bars. 

A- PC -041 PRINTED CIRCUIT BOARD 1 
$7.95 

PC BOARD 
The A -PC -05 features numbered contacts for easy 
reference along with a numbered matrix for easy 
hole locations. Made of .062 in. thick epoxy lami- 
nate. 4.5 in. x 5 in. Edge Connector Board. 

I A -PC -051 PRINTED CIRCUIT BOARD I $545 I 

Same as A -PC -05 except outside dimensions are 4.5 
in. x 6.5 in. Edge Connector Board. 

IA -PG -061 PRINTED CIRCUIT BOARD I 5895 I 

Same as A -PC -05 except outside dimensions are 4.5 
in. x 7 in. Edge Connector Board. 

I A -PC -07 I PRINTED CIRCUIT BOARD I $8 95 I 

WWT -1 SLOTTED TERMINAL $4 98 

WWT -2 SINGLE SIDED 
TERMINAL $2 98 

WWT -3 IC SOCKET TERMINAL $4 98 

WWT -4 DOUBLE SIDED 
TERMINAL $1 98 

-C_ 
TERMIAAL IfSERTIAG TOOL 
For inserting WWT -1, -2, -3 and -4 terminals. 

INS -1 
1 

INSERTING TOOL I $249 

IMMIX NM P.I. B. TERMIMIL STRIPS 

TS- 4 4 -POLE 
TS- 8 8 -POLE 

1.39 
19 

TS 12 '2 POLE $2.99 

MODULAR TERMIDRI STRIPS 

TS-6M1) I 2 -POLE 

V. T--T =! PC CARD GUIDES 

I TR -1 I CARD GUIDES I it 8,-": I 

QUANTITY - ONE PAIR ¡2 RCs i 

PI CARD GUIDES R BRAIRETS 

I TRS -2 I GUIDES A BRACKETS I $3.79 I 

OUANIIrn - ONE SET (4 PCS ) 

PC EDGE CORRECTOR 
44 pin, dual read -out, .156 in. spacing, wire -wrap 
ping. 

CON -, PC EDGE CONNECTOR $37S9 

MINIMUM ORDER $25.00. SNIPPING CHANCE 2.00 M.Y. CITY ANO STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3455 Conner St Bronx N Y 10475 (212) 994 660011 Telex 125091 
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EQUIPMENT REPORTS 
continued from page 32 

pulses in the pickup coil. The command mod- 
ule simply measures the time between each 

pulse to determine speed and counts the num- 
ber of pulses to determine distance. 

If you've opted for the cruise control fea- 
ture, the vacuum servo is installed next. This is 

mounted behind the carburetor and in line 
with the accelerator linkage using a bracket 
that is supplied. The installation manual illus- 
trates no less than nine possible mounting vari- 
ations. The vacuum servo is connected to the 
accelerator linkage using a bead chain. A hose 

coming from the vacuum servo must be con- 
nected to a vacuum source. This is accom- 
plished by connecting to an engine vacuum 
hose using a "T" fitting that is supplied. The 
command module compares the time between 
the pulses from the speed sensor to a preset 
value and sends an error signal to the vacuum 
servo that controls the position of the accelera- 
tor linkage and thus the car's speed. 

The flow sensor is installed in the fuel line 
between the carburetor and the fuel pump. A 
length of rubber fuel line and clamps are pro- 
vided. The sensor provides a signal that is pro- 
portional to the fuel flow to the engine. This is 

the basis for many of the calculations the com- 
mand module makes. Also, the command mod- 
ule is initially set up with the capacity of the 
fuel tank. After fill up, the command module 
subtracts the amount of fuel that has flowed to 
the engine from the tank capacity to calculate 
the various fuel remaining functions, such as 

distance to fuel exhaustion. The Compucruise 
operating manual therefore recommends that 

each time you refuel, you fill up the tank and 
clear the command module's distance and fuel 
registers by depressing two keys. 

The next step in installing the system is 

mounting the command module on the dash- 
board. The installation manual, which is easy 

to read and clearly written, with plenty of illus- 
trations, points out that "it is absolutely imper- 
ative that the site selected allows you to view 
the road while you look at the display. Other- 
wise, a vehicle accident could result." The 
actual mounting can be accomplished several 
different ways. A "U" bracket is supplied for 
mounting the module either above or below 
the dashboard. This mounting enables you to 
tilt the module for better visibility. Two flat 
rectangular mounting brackets are also provid- 
ed in case these are easier than the "U" brack- 
et to install. If you're ambitious enough to cut 
a hole in the dash, two "L" shaped brackets are 
provided for a flush mount. In case mounting 
by the brackets is impractical, double -sided 
tape is provided. This will mount the command 
module on a flat clean section of the dash- 
board. 

Part of the wiring harness coming from the 
command module is routed through the fire 
wall and into the engine compartment. If a 

suitable hole doesn't exist in the firewall, you'll 
have to drill one. These wires have push -on 
connectors and are attached to the vacuum ser- 
vo, speed sensor, and flow sensor. The rest of 
the wiring harness remains inside the passen- 
ger compartment and is connected to the brake 
switch. Also connected to the wiring harness is 

an audible alarm that is mounted at a conve- 
nient location under the dashboard. 

The next step is to mount the two tempera- 
ture sensors. The mounting locations for these 

HOLD IT! 
Anywhere you 
want it. 

PanaVise tilts, turns, rotates. 
One quick turn of the control 
knob and you securely position 
your work exactly where you 
want it. Holds firmly but gently 
the most delicate electronic 
parts and P. C. boards. 

Whether you're into building 
home electronics, trouble 
shooting, or professional serv- 
icing ... you'll wonder how 
you got along without this mod- 
estly priced 'extra hand.' 

Model 396 Wide Opening PanaVise 
shown. An ingenious variety of other 
interchangeable bases, holders and 
accessories also available. See your 
electronics distributor, or write 
for FREE brochure. 

D ANAVISE Dept. CE2 ". 
2850 29th St.. Long Beach. CA 90806 

CIRCLE 10 ON FREE INFORMATION CARD 

two sensors depends on which temperatures 
you care to monitor. The installation manual 
lists three options- inside (passenger compart- 
ment) and outside temperature, inside and 
coolant temperature, coolant and outside tem- 
perature. If you select one of the options that 
monitors inside temperature, then mount one 

of the temperature sensors at a convenient 
location under the dashboard. The other tem- 
perature sensor is routed through the firewall 
and is either mounted in front of the radiator 
and behind the grill to monitor outside temper- 
ature or is mounted against the coolant hose 

that carries water from the engine block to the 
radiator to monitor coolant temperature. 

Finally, the command module is connected 
to the car's electrical system. Since the com- 
mand module contains RAM memory, it 
requires a constant source of power. However, 
to reduce current drain when the car is not 
running, power is cut to the display and the 
rest of the circuitry when the ignition is off. 

Calibration 
After installation is complete, you must cali- 

brate the Compucruise system. The first step is 

to input the capacity of your car's fuel tank. 
This is obtained by consulting your automobile 
Owner's Manual. Once the capacity is deter- 
mined, you enter it into the command module 
by depressing four keys on the keyboard as 

outlined in the Compucruise Installation Man- 
ual. 

To calibrate distance and speed, it is neces- 

sary to drive the car over a measured distance. 
This can be accomplished on any of the major 
highways by using the "mile markers." Other 
than setting Compucruise's clock to the cor- 
rect time, calibration is complete. 

Use 
Using Compucruise is not as difficult as it 

might seem. There are many, many functions 
and you will have to spend some time familiar- 
izing yourself with the keyboard. But once this 
is done, the keystrokes involved in displaying a 

desired function seems natural. 
Very few features have been omitted from 

Compucruise. In fact, you would be hard 
pressed to say "They should have included 

" Another look at Table 1 will verify this. 
When you start combining functions, the value 
of Compucruise really increases. For example, 
you can determine optimum speed for maxi- 
mum fuel efficiency and then set the cruise 
control for that speed. Or you can engage the 
cruise control at your present speed and dis- 
play at what time you will arrive at your desti- 
nation. 

Compucruise is not a toy. It will tell you 
when you're not getting maximum gas mileage 
and therefore need a tuneup. You can easily 
determine if a particular brand of gasoline 
gives you better mileage. Having the kind of 
information that Compucruise provides at 
your fingertips is not only convenient, but in 
certain situations, important. 

Compucruise can be installed in any domes- 
tic or foreign car except those with fuel injec- 
tion or diesel engines. A special adapter, Part 
No. 44A4W is required for front -wheel drive 
cars. 

The model 44 sells for $199.95. The model 
41 (less cruise control feature) sells for 
$159.95. Not expensive when you consider a 

major car manufacturer offers a similar device, 
that does not have half the features or capabili- 
ty of Compucruise, for more than three times 
the price. And Compucruise offers you the 
ability to add cruise control to your car. R -E 
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ALL THE MOST WANTED FEATURES 

AT A MOST WANTED PRICE... 
BIG HIGH LCE DISPLAY 

USE INDOORS OR OUT 

200 HOUR 9V BATTERY LIFE 

AUTO ZEFO, POLARITY. ONLY 74.95 
OVERRAN GE INDICATION 

100 mV DC F.S. SENSITIVITY 

19 RANGES AND FUNCTIONS 
HICKOK 
THE HICKOK ELECTRICAL I ?S- RLMEN- CO 
10514 Dupont Aventm - Cleve er d. Onio 44108 
(216) 541 -8060 TW( 310 -421 -3286 

Here is the -andfull of 
accuracy yoL've been 
waiting for. Hand- 
somely encased. 

Compact. Eff cient. 
Only12ounces. 
Hickcks exciting, 
new LX 303, 3%2 

Mini- Multirne- 
ter with high quality 
corrpcnents, one 
year gLarantee 
and rugced Cyco- 
lac" case offers 

features p -eviously 
found on y in ex- 

pensive un ts...at a 
price under $75.00! 

So why wait any 
Icnger? The 

amazing LX 303 
is here, NOW! 

Another American 
made test equip- 

ment breakthrough 
from Hicko-c. The Value 
Innovator. Orden today! 

Removable ccver stems 
set furnished as pal 7f tit 

I 

n F v/mA 

air 

Available accessories it ckide AC 
adapter, padded vi, 4 carrying case. 
40KV DC prof e. 10 t mp DC shunt. 

HICKOK 
LX 3O3 

600V ran max 

110/ árro`' OCY .tt10mV i Olt .1Y .t00v MON 

n attw rtr MO AL x1K a 

©©©©©©© Vtt 
+ 1 )f I-,- t w 1 

500V ma. 

r..tM DCV ' = COM ACV 

Temperature P obe 
measures frort- - 55' :o + 50' C; 
TP -20F from -67 ° to + 32° F. 

SPECIFICATIDNS: 
DC VOLTS (5 RANGES): 0.1 mV to 1000V: Ac 
±0.5% rdg ±C1.5Á f.s.; Input imped: 10M n; Ma 
input 1kV ar Ft 500V on 200mV range. 
AC VOLTS (4O14z to 5kHz): 0.1 V to 600V; Accuracy: 
±1.0% rdc ±0.5%f.s. ( -2dB max. at 5kHzk Max. 
input: 6COV. k 

RESISTANCE (6 LOW POWER RANGE = :4. 11 
20Mc ; Accur3Cl: 
on 2 DM(: ranç et input pr(ted tt 
ranges. 
DC CURRENT (5 RANGES):A1( o 100mA; 
Accuracy: ±1 0% rdg ±0.5% f.s. 
DIMENSIONS AND WEIGHT: 5 -7/8" x 3 -3/ 3" x 
1 -3/4 ", 12 oz.; POWER: 9V batt. (not incl.) cr Hickok 
AC adapter; READ RATE: 3 /sec. OPERATING 
TEMPEFATURE: 0 ° -50 °C. 

Ckok distributor or order below 

aua 
ELEC. - - -_ - -- r 
54 West 45th Street, New York, NY 10036 212-6V-2224 

PLEASE SEND ME 
Hickok LX303 Digital Multimeters .. @ :4.95 ea. 
RC -3 AC Adapter, 115'/AC (220VAC avail.) @ 7.50 ea. 
CC -3 Deluxe Carrying Case @ 7.50 ea. 
VP -10 X10 DCV Probe Adapter ..- C' 14.95 ea. 
TP -20 Temperature Probe (specify C or F) @ 59.95 ea 
VP -40 40 KV DC Probe @ 5.00 ea. 

Paymett encl. Bill my: Master Charge VISA 

Account 4tt Exp. Date 

TO ORDER CALL TCLL FREE 
800- 223 -0474 

Name 

Address 
City S:ate 
Add $3 00 Postage and Handling, N.Y. residents add sales tax. 

Zp 
RE-11 

CIRCLE 59 OM FREE INFORMATION CARD 

NATIONAL SCHOOLS 
_CI NIVAL -TRADE TRAINING SINCE 1905 

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

I 

I 

Address 

Apartment Number 

City 

State Zip 

(Check d interested in G I Bill information 
LCheck if interested ONLY in classroom training in Los Angeles - NMI - - MIN - - -J 

I 

I 



Train with NTh for the 
Microcomputers, digital 

the first name 

Color. VP -590 add -on Color Board allows program 
control of 8 brilliantcolorsforgraphics, colorgames. 
Plus 4 selectable background colors. Includes 
sockets for 2 auxiliary keypads (VP -580). $69' 

Sound. VP -595 Simple Sound Board provides 256 
tone frequencies. Great for supplementing graphics 
with sound effects or music. Set tone and duration 
with easy instructions. $24' 

Music. VP -550 Super Sound Board turns your VIP into a music 
synthesizer. 2 sound channels. Program control of frequency, 
time and amplitude envelope (voice) independently in each 
channel. Program directly from sheet music! Sync provision 
for controlling multiple VIPs, multitrack recording or other 
synthesizers. $49' 

Memory. VP -570 RAM Expansion Board adds 4K 
bytes of memory. Jumper locates RAM in any 4K 
block of up to 32K of memory. On -board memory 
protect switch. $95' 

EPROM Programmer. VP -565 EPROM Programmer Board 
comes complete with software to program, copy and 
verify 5- volt 2716 EPROMs -comparable to units 
costing much more than the VP -565 and VIP put 
together! Programming voltages generated on 
board. ZIF PROM socket included. $99' 

EPROM Interface. VP -560 EPROM Interface 
Board locates two 5 -volt 2716 EPROMs (4K 
bytes total) anywhere in 32K of memory. 
VIP RAM can be re- allocated. $34' 

I 

Tiny BASIC." VP -700 
Expanded Tiny BASIC Board 
puts this high -level language 
on your VIP. BASIC stored 
in 4K of ROM. Ready for im- 
mediate use -no loading 
necessary. This expanded 
BASIC includes the standard 
Tiny BASIC commands plus 
12 additional -including 
color and sound control! 
Requires external ASCII 
encoded alpha- numeric 
keyboard. $39! 

ASCII Keyboard" Fully encoded, 128- character ASCII 
encoded alpha- numeric keyboard. 58 light touch keys 
including 2 user defined keys! Selectable upper and lower 
case. Handsomely styled. Under $50' 

Auxiliary Keypads. Program 
your VIP for 2- player inter- 
action games! 16 -key keypad 
VP -580 with cable ($15') 
connects to sockets pro- 
vided on VP -590 Color Board 
or VP585 Keyboard Interface 
Card ($10'). 

COSMAC VIP lets you add 
computer power a board at a time. 

With these new easy -to- 
buy options, the versatile 
RCA COSMAC VIP 
(CDP18S711) means even 
more excitement. More 
challenges in graphics, 
games and control func- 
tions. For everyone, from 
youngster to serious hobby- 
ist. And the basic VIP corn- 
puter system starts at just $249* assembled 
and ready to operate. 

Simple but powerful -not just a toy. 
Built around an RCA COSMAC micro- 

processor, the VIP includes 2K of RAM. ROM 
monitor. Audio tone with a built -in speaker. 
Plus 8 -bit input and 8 -bit output port to inter- 
face relays, sensors or other peripherals. It's 

1 
2\ C, 

puter store or electronics 
parts house. Or contact 

RCA VIP Marketing, New Holland Avenue, 
Lancaster, PA 17604. Phone (717) 291 -5848. 

easy to program and operate. 
Powerful CHIP -8 interpre- 
tive language gets you into 
programming the first 
evening. Complete docu- 
mentation provided. 

Take the first step now. 
Check your local corn- 

'Suggested retail price CDP18S711 does not include video monitor or cassette recorder 
"Available 151 Quarter. 1979. 

The fun way 
into computers. 
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TRS -80 '`- 
BREADBOARD 

Now you can design, prototype and safely connect various 
circuits to your Radio Shack TRS -80 computer. This device plugs 

into the TRS -80 and contains all the buffer circuitry, power 
supplies and a solderless breadboard to make experimenting 

and prototyping easier. 

MANY OF THE PRESENT TRS-80 MICROCOMPUTER USERS ARE IN- 
terested in data -processing applications, whether they be for 
game -playing, business -forecasting, inventory- management, 
payroll- computation, or educational use. Many users are also 
interested in having their TRS -80 microcomputer do something 
outside of the computer itself, in the so- called "real world." 
Typical real -world applications for the TRS -80 involve monitor- 
ing or testing external devices and performing some sort of 
control operation based upon the result of a data processing step. 
Many articles have been written about programming in BASIC, 
and many BASIC programs have been developed for the TRS - 
80. Very little has been written, so far, that describes the TRS - 
80's signals, and how they may be used to interface the comput- 
er to the real world so that it can perform useful tasks beyond 
data processing. 

The TRS -80 
Hie /RS-80 computer is available in a number of configura- 

tions. Since the Level -! BASIC does not include any general - 
purpose input /output (I /O) commands, it is useless for the 
control of I/O devices. The Level -11 BASIC interpreter does 
recognize four general -purpose I/O commands, so it will be the 
basis for our discussion. We will discuss these commands short- 
ly, but first, we need to take a look at the TRS -80's signals that 
are provided for the control of external devices. 

If you haven't done so already, you may wish to remove the 
plastic hatch cover at the left -rear corner of the keyboard's 
housing. This cover provides access to the RESET pushbutton, 
and to a double- sided, 40 -pin male edge connector. The edge 
connector provides the means for connecting external devices to 
the TRS -80's bus. The signals that are available along with their 
abbreviations and functions, are listed in Table 1. You will note 
that some of the signal abbreviations are followed by an asterisk. 
This designates that the signal is normally a logic one, and that 
the action described takes place when the signal is in the logic 

JON TITUS, CHRIS TITUS, and DAVID LARSEN 

zero state. We will use the more familiar "bar" notation 
throughout this article, since it is a standard. Thus, the TRS -80 
bus signal, IN*, will be noted as IN. 

At this point, the four important bus signals for interfacing 
are IN, OUT, WR and RD, along with the I6 -bit address bus 
(Al5 -A0), and the eight -bit data bus (D7 -D0). Some readers 
that are familiar with the S -100 bus will wonder about the use of 
a single data bus, instead of the "split" buses found in some 
early computer systems. The TRS-80 uses a single eight -bit 
bi- directional data bus to communicate between I/O devices, 
memories and the Z80 microprocessor IC. 

The flow of data on the buses is carefully synchronized by the 
Z80 through the use of the IN, OUT, WR and RD control 
signals. Individual memory locations and I/O devices are speci- 
fied by the 16 -bit address bus signals A15-A0. The TRS -80's 
address bus and its control signals are all uni -directional; that is, 
the signals are all generated by the Z80 microprocessor, and 
transmitted to external devices. 

I/O devices and memory 
At this point, we need to distinguish between the I/O devices, 

and the memory locations that may be addressed by the TRS - 
80. In each case, special signals are generated to control and 
synchronize the flow of information between the memory IC's, 
or I/O devices, and the TRS -80. An understanding of these 
signals, and how they affect external devices is very important. 
In fact, interfacing the TRS -80 would be impossible if we did 
not know how to use these signals. 

The TRS-80 addresses a specific memory location through 
the use of a 16 -bit address on the address bus. This gives the 
TRS-80 the ability to directly address up to 2'6 or 65,536 differ- 
ent memory locations. Once the I6 -bit address is specified 
either the WR (write) or the RD (read) control signal goes low 
(logic zero), indicating to the memory IC that it is to either 
"write" the eight -bit value currently present on the data bus into 



the specified location, or that it is to transfer the byte contained 
in that location onto the data bus for a "read" operation. Note 
that even though your computer may only have 4K of read/ 
write memory associated with it, all 16 of the address lines are 
used. A timing diagram for the read and write operations is 

shown in Fig. 1. 

DATATO COMPUTER 

DATA BUS --Cr. D700 

RD 

ADDRESS BUS 

DATA BUS 

ADDRESS BUS 

WR 

U 
A15-AO 

FIG. 1- TIMING RELATIONSHIPS for the memory -read (RD) and memory - 
write (WR) operations. 

The TRS-80 controls external I/O devices in a similar man- 
ner, using the address bus, the data bus, and two control signals. 
Instead of using the read and write signals, two separate signals 
are used just for the control and synchronization of I/O devices. 
These are the IN and OUT signals. The IN signal synchronizes 
the flow of information to the TRS -80, while the OUT signal 
synchronizes the flow of information from the TRS -80 to exter- 
nal devices. 

While the address bus is used to address either a memor 
location or an I/O device, the use of the bus differs in each case. 
While 65,536 memory locations may be addressed, the TRS -80 
can only address 256 I/O devices, since only address lines A7 
through AO are available for device addressing. This isn't much 
of a limitation, however, since few users will have more than a 
few devices connected to their computer system. During I/O 
device addressing, the remaining address lines, A 15 through A8, 
are used by the Z80 IC to transfer other information, but it is 
unimportant for I/O device addressing and for normal I/O 
device interfacing. A typical timing diagram for I/O device 
addressing and synchronizing is shown in Fig. 2. 

DATA STABLE 

DATA BUS D7 00 

ADDRESS BUS A7 -AO 

OUT 

DATA BUS 

IN 

ADDRESS BUS 

FIG. 2- TIMING RELATIONSHIPS for I/O device data transfers. The IN 

and OUT signals are about 1.3 µs. 

DATA TO COMPUTER 

U 
07-00 

A7-AD 

At this point, there are four areas that we must cover before 
we can interface the TRS -80. These are: device address decod- 
ing, device selecting, I/O ports, and software (programming). 

Address decoding and device selection 
These two topics are covered together, since it is difficult to 

separate them. To address and select an I/O device, the infor- 
mation on address lines A7 through AO, must be decoded so that 
the addressed device is only selected when the proper address is 
present on these lines. Since the address bus lines serve two 
purposes -the addressing of memory locations, and the address- 
ing of I/O devices -some additional information is necessary so 
that external devices can distinguish between memory addresses 

4 TABLE 1- TRS -80 EXPANSIOP' CONNECTOR SIGNALS 

PIN 

1 

2 

SIGNAL 

RAS' 

SYSRES 

DESCRIPTION 

Row address strobe for dynamic 
memories t 

RESET signal for resetting I/O devices 
3 CAS' Column address strobe for dynamic 

memories t 
4 A10 Address bus bit 
5 Al2 Address bus bit 
6 A13 Address bus bit 
7 A15 Address bus bit (MSB) 
8 GND Ground 
9 All Address bus bit 
10 A14 Address bus bit 
11 A8 Address bus bit 
12 OUT' OUT signal for the control of output ports 
13 WR` WR write signal for the control of 

memory -writing 
14 INTAK' INTAK interrupt acknowledge signal 
15 RD` RD read signal for the control of memory- 

reading 
16 MUX Dynamic memory multiplexer control t 
17 A9 Address bus bit 
18 D4 Data bus bt 
19 IN' IÑ signal for the control of input ports 
20 D7 Data bus bit (MSB) 
21 INT' INT interrupt signal to Z -80 chip 
22 D1 Data bus bd 
23 TEST' Test input T 

24 D6 Data bus oit 
25 AO Address bus bit (LSB) 
26 D3 Data bus it 

27 Al Address bus bit 
28 D5 Data bus bit 
29 GND Ground 
30 DO Data bus bit (LSB) 
31 A4 Address bus bit 
32 D2 Data bus bd 
33 WAIT' WAIT generates a processor wait state t 
34 A3 Address bus bit 
35 A5 Address bus bit 
36 A7 Address bus bit 
37 GND Ground 
38 A6 Address bus bit 
39 +5V +5 volts (DO NOT USE) 
40 A2 Address bus bit 

NOTES: 
t These signals are not used for interfacing, and no connec- 

tions should be made to these pins. 

Signals active in the logic -zero state 

Viewed from the rear of the keyboard housing, pin 1 is in the 
upper left -hand corner, with odd -numbered pins across th 
top, while pin 2 is in the lower left -hand corner, with even -. 

.` 
ed pi 

and I/O device addresses. The IN or the OUT pulse can be 
gated with a decoded address signal to provide this distinction. 

A typical gating scheme is shown in the schematic diagram in 

Fig. 3. In this simple example, an eight -input gate has been used 
to detect the proper combination of ones and zeros on the 
address bus corresponding to the decimal address of 24. While 
the address output from the NAND gate has been provided, this 
is not very useful, by itself. The useful signals are those that 
result from gating the device address output of the NAND gate 
with function pulses IN and OUT as shown in Fig. 3. Since 
these are the pulses that are used to select and control external 
devices, they are called device select pulses. In all cases, external 
devices are controlled through the combination of an address 
and a function pulse. These are generally gated together to 
generate a device select pulse. 

You should not be surprised to see that the device address 
that was generated in Fig. 3 has been used with both an input 
device and an output device. Since the IN and the OUT pulse 
are never generated simultaneously, each device address may be 
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AO 
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OUT 024 

DEV. ADDR. 024 

IN 024 

FIG. 3 -A SIMPLE gate -based device address decoder and device select- 
or circuit. 

used for both an input device, and an output device. In many 
cases, the two devices with the same address may not be related 
in function. In general, though, two input devices are never 
assigned the same device address, and the same holds true for 
output devices. This avoids bus conflicts, much as having people 
talk in turn avoids the problems that would occur if they all 
talked at the same time. 

I/O ports 
Input /output ports, or I/O ports, are easily constructed. In 

most cases, output ports are simply latches that have their inputs 
connected to the data bus, and their outputs connected to the 
device that is to receive the transmitted data. The latches are 
triggered by an output device select pulse. A typical output port 
is shown in Fig. 4. Latches are used as output ports, since they 
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BUS 13 12 

14 15 

17 16 

DO 
18 19 

10 
0 

11 
SN74LS373 9 

1/4SN7402 

FIG. 4- LATCHED OUTPUT PORT used to drive lamp monitors or other 
indicators. (0 = ground or logic zero.) 

can be triggered with short pulses that transfer information 
from their inputs to their outputs. When the pulse has been 
removed, the transferred information remains at the outputs 
until it is updated with new information or until power is 
removed from the system. In this way, the information is avail- 
able to the output port for a long time, in fact, as long as the 
output device needs it, it is there. If latches were not used, the 
information would only be present for a short period (less than 2 

microseconds in the TRS -80), hardly enough time for an exter- 
nal device to print a character, close a relay, turn on a heater, 
open a valve, or take any meaningful action. 

Input ports are generally three -state buffers such as the 
DM8095, or SN74365 devices. These three -state buffers have a 

third state that allows them to appear electrically disconnected 

from the device to which their outputs have been connected. In 
this unselected, or high -impedance mode, these devices do not 
present any outputs to the lines to which they are connected, 
making them ideal for use on the TRS -80's data bus. Since they 
are disconnected most of the time (when not transferring data), 
they do not interfere with the normal operation of the other 
input ports on the bus, or with output ports and memories. A 
typical input port is shown in Fig. 5. 
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DATA BUS 
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FIG. 5- THREE -STATE input port using 74365 IC's. 

A device select pulse is used to turn on the three -state buffers 
so that they can transfer the information that is present at their 
inputs, through to their outputs, and onto the TRS -80's data 
bus. The actual transfer takes place when the IN pulse is in the 
logic zero state. Input ports are activated by a device select pulse 
that is a combination of a device address, and the IN function 
pulse. Now you should see why input devices are not assigned 
the same address. They would both try and use the bus at the 
same time, and the computer could not distinguish between 
either of the devices. 

Software 
The transfer of data to and from I/O devices and the TRS-80 

is controlled through the use of the BASIC commands, INP and 
OUT. In each case, a device address must be specified as a part 
of the overall command. Thus, the command OUT 6,120 would 
transfer the decimal value 120 to the output port that has been 

assigned the decimal address 6. The command, A = INP(12) 
would set variable A, equal to the value that was input from 
input port 12. Since we do not know what value is to be input, a 

value is never incorporated within an INP command. 
The device address associated with the INP and OUT com- 

mands is always expressed in decimal format, so you must con- 
vert these values to binary values to find out what bit patterns to 
expect on the address bus outputs. The value that is to be trans- 
ferred by an output operation is also expressed as a decimal 
number. Since eight data bits and eight address bits are used in 
I/O device data transfers and in device decoding, the values for 
the data, and for the addresses, must always be within the range 
of zero to 255, inclusive. Other values will result in an error 
condition. 

Variables may be specified within either the INP, or the OUT 
instructions, provided that they have been preset to a valid value 
prior to the use of the variable in an instruction. Thus, OUT 
X,Y, OUT 7,Z, OUT Q,10, M= INP( 10) and L= INP(A) are 
all valid commands that will be correctly interpreted by the 
Level II BASIC. If fractions are specified in these instructions, 



they are ignored. For example, if you attempt to output the 

value 6.125 to output port 7 with an OUT 7,6.125 instruction, 
the value 6 is transferred, with the fractional portion of the value 

being ignored. 
This introductory information should serve to help you 

understand how the TRS -80 may be easily interfaced to exter- 
nal devices. Since it is impossible to cover all of the basic inter- 
facing techniques, we refer you to the new book, TRS -80 Inter- 
facing (see Parts List). 

The interface breadboard 
To make the task of interfacing fairly easy, an interface 

breadboard has been designed so that the needed signals are 

readily available and properly buffered for use in prototype 
design. Without such a breadboard, it could prove difficult to 

interface to the TRS -80 computer. The breadboard consists of 
five major sections; power supply, logic probe, device and mem- 
ory address decoder, bus buffer and control circuit. Each of 
these sections will be described, so that you will better under- 
stand how the interface breadboard works, how it is used and 

how to troubleshoot it. 
The power supply section of the breadboard may be operated 

in one of two ways. An external +5 -volt power supply may be 

used, as long as it can supply I ampere, or an external transform- 
er may be used. The external transformer should be capable of 
supplying 12.6 volts AC at I ampere. This transformer is used 

with an on -board diode bridge and voltage regulator, to supply 
the 5 volts for the IC's. Whether the onboard supply is used, or 
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TABLE 2 -POWER SUPPLY CONNECTIONS 
for the Power Socket, 501. 

PIN VOLTAGE AVAILABLE 

7, 10 

5, 12 

3. 14 
1, 16 

+5 
GND 
+V (External) 
-V (External) 

All other pins are unconnected 

PART OF S2 D r-- 
1 O' 0416 
L--JM 

PL2 PINS 1 

1 r7 1 

A10I - 13 A2 

A 13I r- --- 
5 A1211 --- 

I I 

11 
10 A14I 9 

6 

OUT 
B3 A3 

AO 

B2 

BO 

11 12 10 16 

+5V 

IC1 1K (8 EACH) 

HI ADDR 

Si SELECT 

8 9 
A15 

Bi 
Al IC3 

13 

SN74LS85 

6 
IC4 

OUT 
SN74LS85 

BO AO 
10 

A1111 I 9i-1-- 1 B1 Al 

A9 l 13 A2 B2 

A8 I 

11 

15 A3 B3 

16-BIT ADDRESS 

I I 

BUSINPUTS 

12 

3 -- +5V 

I I 

A713i1 9 

A611 t 
11 

A51 
13 

' GND Á4 I311! 1 
15 

. +V I I 

3 

-1/ IN 
PLUG PLI 

FIG. 6-SCHEMATIC DIAGRAM of the breadboard's power supply. 
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FIG. 8- SCHEMATIC DIAGRAM of the breadboard's device and memory 
address decoding circuits. 

the external supply is used, the power supply for the bread- 
board is separate from the five -volt power supply that is used to 
power the TRS -80. The internal computer power supply just 
doesn't have the necessary power to drive the breadboard. A 
schematic of the power supply circuit is shown in Fig. 6. 

If the on -board power supply is used, the 12.6 -volt transform- 
er is connected to pins 1 and 2 on plug PLI, and rectifier diodes 

DI -D4, filter capacitor Cl, and the voltage regulator are all 



Resistors 'A. watt, 5% 
R1, R8 -1000 ohms 
R2, R3 -220 ohms 
R4, R5- 47,000 ohms 
R6 -3900 ohms 
R7 -2200 ohms 
C1 -2200 pF, 16 volts, electrolytic, axial 

leads 
C2, C4, C5 -0.1 µF, 50 volts, disc 

ceramic 
C3, C6 -1 pF, 35 volts, tantalum 

electrolytic 
C7, C8 -3.3 pF, 50 volts, electrolytic, axial 

leads 
Semiconductors 
ICI, IC7- 16-pin resistor network (eight 

1K resistors) 
IC2, IC6 -Not used 
IC3- 105- SN74LS85 quad comparator 

(do not substitute SN74L85) 
IC8- SN74LS20 dual 4 -input NAND gate 
IC9- SN74365 or DM8095 three -state 

buffer 
1C10, IC11 -8216 non -inverting bus buffer 

(Intel or equal) 
IC12- SN74154 4 -line to 16 -line decoder 
IC13- SN7404 hex inverter 
IC14- SN74123 or SN74LS123--dual 

kretriggerable one -shot 

PARTS LIST 

IC15- LM319N dual comparator (14 -pin 
package) 

IC16- LM309K, voltage regulator, 5 volts, 
1 amp. 

D1- D4- 1N4001 or equal, 50 PIV, 1 -amp, 
diode 

D5, D6- 1N4148 or 1N4154 small- signal 
diode 

LED1- yellow LED 
LED2 -red LED 
LED3 -green LED 
S01, S02, S03, S05- High -quality 16 -pin 

DIP socket (Augat 516- AG -10D or 
equal) 

SO4- high -quality 8 -pin DIP socket (Augat 
508- AG -10D or equal) 

PL1 -Molex right -angle 6 -pin connector 
(PN 09 -75 -1061) optional. 
Requires 1 mating female housing (PN 
09 -50 -7061) and 6 connector pins (PN 
08 -50 -0106 or 08 -50 -0108) 

PL2 -40 -pin right -angle jumper header, 
AP Products 923875R or equal 

T1- transformer, 12.6 volts, 1 amp 
Miscellaneous 
Solderless breadboard socket. E &L 

Instruments model SK -10, AP Products 
model Superstrip II, Continental 
Specialties model EXP -300 or equal. 

Cable assembly, 40 -pin header on one 
end and 40 -pin card -edge connector on 
the other -facing the same direction. 
The following parts are available from E 

& L Instruments, Inc., 61 First St., Derby, 
CT 06418. 

Order No. 355- 6125- Complete kit in- 
cluding PC board, case and all parts. 
Does not include interconnect cable. 
Specify 117V or 230V version. $139.00. 

Order No. 355 -6175- Interconnect ca- 
ble assembly (connects breadboard to 
TRS -80 computer). $25.00. 

Order No. 355 -6100- Assembled 117 - 
volt version. $185.00. 

Order No. 355- 6150 -Assembled 230 - 
volt version. $185.00. 

Connecticut residents add state and 
local taxes as applicable. 

A pre -drilled and etched PC board is 
available from Techniques, Inc., 235 Jack- 
son St., Englewood, NJ 07631, for $24.50 
postpaid. New Jersey residents add 5% 
sales tax. 

Copies of the book TRS-80 Interfacing 
(published by Howard W. Sams and Co.) 
is available for $7.95 plus 79c for shipping 
and handling from Group Technology, 
Ltd., PO Box 87, Check, VA 24072 

installed. We suggest the use of a small heat sink with the 
voltage regulator. Be sure that it is tightly fastened to the volt- 
age regulator and to the PC board. When the breadboard is used 
in this way, +5 volts are available at pin 5, and ground is 
available at pin 6. These connections may be used for external 
interfacing, if required. The actual use of a connector for PL 1 is 
optional. You may wish to connect the power transformer or 
external power supplied directly to the interface breadboard 
without the connector. 

If an external power supply will be used to provide +5 volts 
to the breadboard, the power supply parts (Dl -D4, Cl and the 
voltage regulator) are not required and should not be installed. 
The +5 volt and ground connections are made to pins 5 and 6, 
on PLI, respectively, to power the system. To make the power 
supply voltages readily available for interfacing, an integrated 
circuit socket has been set aside for these connections. Two 
spare pins at PL I have been used to connect to the POWER IC 
socket, so that external voltages may be easily connected to the 
system. All of the voltages are shown in Table 2, with their 
respective connections at the POWER socket. 

The logic probe circuit shown in Fig. 7 is useful in helping 
you to determine the logics state of the various signals on the 
breadboard. It wil! indicate logic levels and pulse activity. Com- 
parator ICI5 is used to detect the logic one and logic zero logic 
levels, while dual monostable IC14 is used to detect and stretch 
pulses so that they may be easily observed. A green (logic 
ZERO), a red (logic ONE) and a yellow (PutsE) LED are used as 
indicators. The input to the probe is available at pins 1-4 on the 
socket at SOF. These inputs are all marked with a P. All of these 
four inputs are in parallel, and any one may be used. Since an 
SN74LS123 monostable is used as the pulse- stretcher, the input 
to the logic probe should be thought of as two low -power 
Schottky loads. You may wish to substitute an SN74123 mon- 
ostable multivibrator, which will increase the input load to two 
TTL loads. 

If you have an external logic probe, or an oscilloscope, you 
may not want to build the logic probe portion of the breadboard 
circuit. Since the remainder of the breadboard circuitry is inde- 
pendent of this section, it can be left out. We found that the 
logic probe portion of the breadboard is quite useful for testing 
and troubleshooting interface circuits as well as the various oth- 

er logic circuits that can be breadboarded. 
A major portion of the circuitry on the interface breadboard 

is devoted to device and memory address decoding, as shown in 
Fig. 8. The decoders can be operated as either memory address 
decoders, or as device address decoders, depending upon wheth- 
er device or memory -mapped I/O will be used in your interface. 
In the device addressing mode, only address bits A7 through AO 
are decoded. In the memory -mapped mode, all 16 address lines 
are decoded. In each case, addresses are absolutely decoded, 
meaning that all of the address bits in the respective group have 
been decoded. The decoding scheme used on the breadboard 
includes the necessary comparators and a decoder for both the 
device and memory mapped I/O modes. 

In the device addressing mode, four -bit comparator IC5 is 
used to compare four preset address bits with four of the address 
bus lines, A7 through A4. The address bits are preset using a 

dual in -line switch package, S2. The positions are clearly 
marked, "4," "5," "6," and "7." You must be sure that the open 
or OFF position of the switch is in the logic one position (right - 
hand side). Pull -up resistors (in IC7) have been provided so that 
the open switch position provides a logic one to the comparators. 
Although a dual in -line resistor network has been specified, 
individual 1,000 -ohm resistors may be used in its place. Use 
resistors with a 5 %r, tolerance. 

When an address match takes place between the preset 
address bits, and the address information on address bus, decod- 
er IC12 is enabled and decodes the remaining four address bus 
bits, A3 through AO. Although the decoder IC12 can decode 
sixteen addresses, only eight have been implemented on the 
breadboard. The decoded address appears as a logic zero at its 
respective output, while all of the other outputs remain in the 
logic -one state. 

Next month we will continue the discussion of the operation 
and applications of the TRS -80 interface breadboard and will 
provide illustrations showing the various types of buffering and 
control circuits. Following will be construction details including 
PC board foil patterns and a component layout. Also included 
will be schemes for testing the interface breadboard and various 
circuits that you can prototype such as a digital -to- analog con- 
verter circuit and a traffic -light simulator that is software con- 
trolled. R -E 
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Over the last year or so, you've probably noticed an increas- 
ing number of automatic telephone dialers and feature phones 

being used. Here's a look at the various models and how they compare. 

WITH OVER 160,000,000 TELEPHONES IN OP- 

eration in the United States, it's no won- 
der that "Consumer Electronics Month- 
ly," an industry publication, estimates 
that up to 250,000 "feature phones" and 
30,000 "automatic dialers" will be sold in 
1979. Feature phones are telephone in- 
struments with memory dialing capabili- 
ty, and usually other functions -such as 

calculator, clock, calendar or alarm. Au- 
tomatic dialers may have these capabili- 
ties, but are used with a separate tele- 
phone instrument. 

The basic idea is simple enough. Pro- 
vide a telephone user with a device that 
will automatically dial a pre -programmed 
number with a single button that "re- 
members" the number. What is really 
surprising is that this simple requirement 
has been interpreted into so many totally 
different solutions! 

The Comparison Chart (Table 1) 

shows 19 automatic dialers and feature 
phones available from 11 sources, plus a 

many- featured 500- number computer 
program for Radio Shack TRS -80 own- 
ers. Since the spring of 1979, when this 
information was compiled, we have found 
a number of other manufacturers and 
sources of dialers and feature phones - 
but too late for inclusion in this detailed 
survey. 

A manufacturer or source is listed for 
each unit, although many of these devices 
are available in specialty shops and mail 

order catalogs. If you find locating a spe- 

cific unit difficult, write the source listed; 
they will tell you where you can buy a 

unit or see one demonstrated. 
The Memory Phone, Superphone, 

Freedom Dialer and Busy Buster are fea- 

ture phones; that is, they are basic tele- 
phone instruments with special features 
added. No separate telephone is needed 
with these devices. 

Most of these devices have a digital dis- 
play or light- emitting diodes (LED's). 
The columns in the chart show the num- 
ber and size of the digits for those that 
have numeric displays. 

Most of the units with digital displays 
show the number both when it is being 
programmed and when it is being dialed. 
The DuoFONE -32. Electronic Dialer III 
and Electronic Dialer VI indicate the dig- 
it being dialed at that moment by blink- 
ing the digit or moving a decimal point. 

Several units also show elapsed time in 
minutes and seconds (for timing the 
phone call) and include a real -time clock 
as well. The Superphone displays the date 
and day -of -the week, and the Freedom 
Dialer shows the month and date. The 
Superphone and Otron even include cal- 
culators that can be used anytime except 
when dialing even during a call! 

All of these units (except TRS -80 
Dialer Program) are supplied with AC 
adapters that plug in the wall to provide 
relay and memory power. Batteries are 

used as a back -up to preserve the pro- 
grammed numbers in memory if the AC 
power fails. Rechargeable batteries are 
most desirable, since they require little 
care. Some units use standard pen cells or 
mercury cells as backup for the memo- 
ries, and the manufacturers typically sug- 
gest these be changed every year. Pana- 
sonic units have an LED to indicate low 
battery voltage. The Webcor unit uses 6 

"C" cells for completely portable opera- 
tion on tone, if desired. 

It is often convenient to dial a number 
without lifting the telephone handset, 
leaving your hands free if the line you are 
calling is busy or doesn't answer. Most 
devices with this feature have a speaker 
that allows you to hear the ringing (or 
busy signal) and answering party. If there 
is no answer, you cancel the call. If there 
is an answer, you then pick up the handset 
and disable the dialer speaker. Rapidial 
II and Busy- Buster use LED's to indicate 
dialing status. Some hands -free dialing 
units automatically "hang -up" after a 

specified period of time if the phone is 

not answered on the other end, or if the 
line is busy. Most dialers hold the last 
number dialed by unit in memory, and 
pressing a RE -DIAL button dials it again. 

Some special features are incorporated 
in a few units. The Webcor unit is the 
only completely portable unit found in 
this survey; it does not even have to be 

connected to the phone line or AC line 
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for tone dialing! The Webcor unit also has 
a HOLD button even though your phone 
does not. The Freedom Dialer and Web - 
cor have handy number- storage trays for 
reference of the numbers in memory. The 
Panasonic units include a wall- mounting 
bracket and screws. The "two- position 
memory switch" doubles the memory 
locations for a given number of calling 
buttons. However, if the switch is in the 
wrong position, you'll call the wrong 
number! 

The TRS -11 Dialer Program is a Level 
II BASIC program on cassette tape for a 

TRS -80 microcomputer, with listing and 
documentation. The interface can be built 
for under $5 using standard Radio Shack 
parts. The program holds almost 500 
names and numbers in a 16K memory 
TRS -80 (40 in a 4K memory), and fea- 
tures automatic dialing, manual dialing, 
re- dialing, alphabetical display of pro- 
grammed name list, and on- screen call 
duration timer. The name and number 
are displayed as the number is dialed. 
Other computers won't be able to load 
the tape, but the program can be modi- 
fied for most BASICS. A program listing 
and documentation, without cassette 
tape, are available. 

How they work 
A high degree of technology and so- 

phistication have gone into these dialer 
devices, and some use closely -guarded 

. 
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DUOFONE -32 from Radio Shack PANASONIC EASA -PHONE model KX -T1220 

Dialers 
proprietary designs. But they all end up 
interfacing with the telephone line in 
some manner using pulses or tones for the 
actual dialing. Although all the units use 

a keyboard for number entry rather than 
a rotary dial, most still signal using pulses 
rather than Dual -Tone Multi- Frequency 
(DTMF) Touch -Tone. 

Dialing using DTMF is significantly 
faster than using rotary -pulses. The tim- 
ing associated with the types of signalling 
is as follows: 

DTMF 
Signal Rate: 10 digits per second 
Interdigit Timing: 50 milliseconds 
ROTARY -PULSE 
Signal Rate: 10 pulses -per -second 

(pps), or 20 pulses - 
per- second 

Interdigit Timing: 750 milliseconds 

All telephone central offices in the 
United States are equipped to accept 
rotary -pulse signalling at IO pulses -per- 
second (pps). Some of these central of- 
fices will accept 20 pps. Many offices in 
the major metropolitan areas are 
equipped to accept DTMF- Touch- 
Tone. The telephone operating companies 
are converting older central offices to 
accept DTMF on a regular schedule. 

For those interested in the actual 
DTMF signalling frequencies, see Table 
2. Seven discrete tones are used in total, 
with two used for each key on the phone. 
Each key, therefore, produces a signal 

with four tones (each at the basic fre- 
quencies, plus the sum and difference). 
These are transmitted along the phone 
lines to the telephone exchange, where 
decoders separate the high and low fre- 
quency components and then further de- 
termine the two particular frequencies 
that identify the digit. This takes some 
specialized equipment but, as just dis- 
cussed, is done much more quickly than 
counting individual pulses. 

Interfacing 
The Federal Communications Com- 

mission (FCC) Rules & Regulations, 
Part 68, describes the requirements for 
the connection of terminal equipment to 
the telephone network. This includes tele- 
phones, dialers or other devices directly 
(not acoustically or inductively) connect- 
ed to the phone lines. Registration proce- 
dures involve submission of an applica- 
tion (FCC Form 730) and compliance 
with the technical requirements of Sub- 
part D. Approval results in an FCC Reg- 
istration Number and Ringer Equiva- 
lence Number that must be placed on 
each unit. The user must notify the tele- 
phone company of these numbers when 
connecting the device to the phone line. 

Two basic approaches to interfacing 
dialers are used -serial and parallel. The 
serial method merely opens one of the 
phone lines (usually red or green wires) 
and inserts the dialer device in series. A 
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TABLE 2 -DTMF DIALING FREQUENCIES 

1 2 3 
697 & 1209 697 & 1336 697 & 1477 

4 5 6 
770 & 1209 770 & 1336 770 & 1477 

7 8 9 
852 & 1209 852 & 1336 852 & 1477 

* 
o # 

941 & 1209 941 & 1336 941 & 1477 

i 
HIGH GROUP -1209 HZ 

i 1 
1336 HZ 1477 HZ 

LOW GROUP F- 697 HZ 

770 HZ 

852 HZ 

941 HZ 

TO PHONE 
LINE 

FIG. 1 -ONE APPROACH to dialer interfacing. 
The serial (series) method has the dialer device 
in series with the telephone. 

DIALER .NC, 

RESISTOR 

VALUE I 

APPROX. 
son low 

RED (RING) L 
TO PHONE 
LINE GREEN (TIP) 

C 

RELAY 

ND 

PHONE 

FIG. 2 -THE PARALLEL CONNECTION of the 
dieter permits "hands- free" dialing. 

WALL MOUNTED 
TELEPHONE 

RJ32 X 

RING 

FROM TIP 
CENTRAL 
OFFICE 

RING 

TIP 

6 

5 

4 

3 

2 

SHORT REMOVED ' \ 

WHEN PLUG IS 
INSERTED 

FIG. 3 -WALL PHONES do not have lacks so a 

special jack must be installed by the phone 
company so a serial -type dialer can be used. 

normally closed relay in the dialer opens 
for each pulse after the telephone handset 
is lifted and the dial tone is established 
(Fig. I). A parallel connection has the 
advantage of "hands- free" dialing (Fig. 
2). The handset remains on the hook 
while the dialer relay closes to establish 

TELEPHONE 

FI 
O O 
Cl --- TELEPHONE NETWORK 

A AND A1 I 

F - CONTROL 

1 T v-- 4-- 
A--o- 

1R I 

I 

2T ^I -e 
2R ' 

I 

PICK UP 

SWITCHES IN 

TELEPHONE 

USOC RJ35X jack will be needed. (See 
Figs. 3 and 4.) Some parallel- connected 
units, like the Panasonic Easa- Phone, 
used 8 -pin modular plugs with the special 
adapter (Fig. 5). 

Radio Shack carries various adapters 
and Technology Applications Corpora- 
tion (see Chart) sells a Modular T Jack 
(Model TAX -10) or Quick Connect Jack 
(Model TAX -23) for $5.95 each. The 
TAX -10 allows you to insert two regular 
6 -pin modular plugs into a single modular 
jack. The TAX -23 converts a type 42A 
Terminal Block to a jack that accepts 
both a 6 -pin modular plug and an old 
style 4 -prong plug at the same time, or 
converts the modular plug to a 4 -prong 
plug. 

If all else fails, your local phone compa- 
ny -for a one -time fee -will install the 
necessary jacks. 

- 

of 

I 
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FIG. 4- MULTILINE PHONES require a special type RJ35X jack as an interlace between the phone 
and a dialer that uses a serial type connection. 

dialtone. Then, opening of the relay cre- 
ates the dialing pulses and the phone is 

lifted after the connection is made. This 
system requires some indication, such as 

an LED or monitoring speaker, to tell the 
user the dialing is completed. Since the 
parallel connection is made directly 
across the phone line, no disconnecting of 
the phone line is required. Some units are 
serial connected, but have a parallel 
switch to allow hands -free dialing. 

Each manufacturer provides units with 
modular phone plugs and most include 
adapters that would be rquired for a "nor- 
mal installation," which means you have'a 
regular 6 -pin jack installed. (These are 
called USOC RJ I 1 C jacks by the tele, 
phone business office, with USOC stand- 
ing for Universal Service Order Code.) 
To use a serial dialer with a wall phone 
that has no jack, you will probably need a 

USOC RJ32X jack installed by the 
phone company. For multiline phones, a 

EASA PHONE 

6-PIN MINI TELEPHONE JACK 

8 -PIN 

6-PIN 

TELEPHONE 
6-PIN LINE 

ACCESSORY MODULAR T.ADAPTOR 

FIG. 5 -SOME DIALERS such as Panasonic's 
Ease -Phone come with 8 -pin modular plugs 
and special adapters. 

Circuit operation 
Very few manufacturers are willing to 

release the circuit details of their units. 
Heath, which offers their model GT- 
1217 Directory /Dialer ONLY in kit 
form, provides both a schematic (See Fig. 
6) and complete circuit description. 

All the timing and control functions of 
the Directory /Dialer are performed in- 
side the microprocessor, ICI. The ROM 
(Read Only Memory) is also inside ICI 



0 
KEYBOARD 

Ei o- 

OPER 
0 u 

PULSE REOIAL 

37 36 35 

TO 
TELEPHONE 

LINE 

f 
S1 S2 S3 SI 

o- 
S5 

7 0_. 

513 

IP 

SS S7 

7 _ I 
S10 S11 

LI 
SII SIS 

59-0 

S12 

S16 

RS ss 
15Ki 

33 32 31 30 34 22 23 

STORE 

S17 

24 5 29 

ICI 
MICROPROCESSOR 

3.58MHz 

3 1 18 17 10 11 9 15 14 13 2 

4 3 2 1 215 6 7 17 1820 10111213 111516 
AO Al 

V- 'CONTROL DATA VCC 
ADDRESS 

RAM 
GND 

CIRCUIT BOARD 

R16 
1131( 

L 
FIG. 6- SCHEMATIC DIAGRAM OF Heathkit model GT -1217 Directory /Dialer. All timing, command 
and control Junctions are in ICI. The second IC, a RAM stores the telephone numbers. 

R17 
39K 

22 

39 

27 

R19 

15K 

28 

20 8 26 10 

5V 
7CCI 

1 

MUTE 

O 

.5V 

TELEPHONE IN 

C3 
50/50V 1 C 
50/50V 

MUTE 
RYI 

01 It ,NO 

C2 ll I 

N 1 i02 
ll 

.5V 

--t 

15K 

5V 

010 R20 

5V 
SOURCE 

C9 

2.2K 50/15V 

B 

D15= R22 
IK 

5V 
101 

C6 

10"F 

07 

R1 

2205) 

ELM 
LED 3 

05 

RB 

10K 
gs R9 

C 
r100K 

5CI I 

D6CB 
OS 

33 I 

Pr 

PULSE 
RY2 

09 

D12 

013 

1 
ERFACEIR RED 

T 

VDRI I I 

IJIGRN 

O11 I 

-----J 

JUNCTION BOX 

B B 

Y 

R 

014 

ATOOC 
CONVERTER 

11 

R13 
1 8K 

05 D3 

O1IVI 

_ RI/ 
- 15K 

5V I.4VI 

I DB I 

.4.7V I 

IH. VI 
= D6 RIS 

I 

De 
IAwI N Bb 

1E 1h 
99V -AN? D 

* C7 D8T' 1.8 4V/ CA .T.5PF 

9V 

3.3K DIO BATTERY 

and contains all the command and timing 
information. The second IC is the RAM 
(Random Access Memory); it stores the 
telephone numbers. When the power line 
fails, the 9 -volt battery supplies emergen- 
cy power to only the RAM, 1C2, so it will 
not lose the data stored in it. The rest of 
the Directory' Dialer is then inoperative 
until main power is restored. 

Commands are entered into ICI by the 
keyboard and switches SI through S17. 
IC I then turns transistors Ql through Q5 
on and off as necessary to drive the 
LED's, and perform the dialing and mut- 
ing functions. To turn on LEDI or 
LED2, its associated transistor (Q2 or 
Q3) must be turned on at the same time 
transistor QI is on. This requires a logic 
low at the base of Q2 or Q3, and a logic 
high at the base of QI. 

Transistors Q4 and Q5 drive relays 
RY1 and RY2 (the mute and pulse 
relays), and LED3. Relay RY2 pulses the 
telephone line and relay RY1 mutes the 
line- pulsing transients in the telephone 
receiver by applying an AC short to the 
telephone line. 

When the telephone receiver is "hung 
up," the telephone presents a high DC 
resistence to the line and no current flows 
through the diode bridge (DII through 
D14). When the telephone receiver is 

lifted, approximately 30 mA of current 
flows through the diode bridge and the 
LED portion of IC3. Transistor Q9 limits 
the current through the LED to less than 

70 mA. When the LED inside of 1C3 
lights, the phototransistor turns on, turn- 
ing off Q6. This "tells" ICI the telephone 
receiver has been lifted. 

With Q6 turned on, there is a logic low 
at ICI, pin 8. However, when the receiver 
is lifted, the telephone line voltage drops 
and Q9 turns on, causing Q6 to turn off. 
Now ICI pin 8 "sees" a logic high and 
makes ICI ready to operate. 

When power is first applied to the cir- 
cuit, Q10 is turned on. This keeps a logic 
low at ICI, pin 39. After capacitor C9 
becomes charged, Q10 turns off. Now 
ICI pin 39 "sees" a logic high, that 
causes a reset pulse to be generated in the 
microprocessor. During any power line 
failure, C9 rapidly discharges through 
D15. When the power returns again the 
cycle is repeated, generating the reset 
pulse for the microprocessor. This makes 
the microprocessor ready for normal op- 
eration after any power line failure when 
the power returns. 

The voltage dependent resistor VDRI 
protects the circuit from high voltage 
transients. It is electrically similar to two 
Zener diodes connected back -to -back. 
Under normal conditions, its resistance is 

very high. If, however, a voltage transient 
occurs on the telephone line, the resis- 
tance of the VDR decreases and makes 
sure the voltage does not rise any higher. 
After the transient is gone, the resistance 
of the voltage dependent resistor returns 
to a very high level. 

TO TELEPHONE 

120VAC 

Approximately 10.5 volts DC is ap- 
plied to D9, R13, and the collector of 
transistor Q7. Zener diode D5, connected 
to the base of Q7 and voltage divider R 13 

and R14, maintains the base voltage at 
5.6 volts. The emitter follows this con- 
stant base voltage and is therefore held 
constant at 5 volts (0.6 -volt drop from 
base to emitter). The 5.6 volts from diode 
D5 is coupled through diode D6 to supply 
the +5 volts to 1C2. Because the base of 
transistor Q8 is positive with respect to 
the emitter, Q8 is turned off and supplies 
a logic low to pin 19 of IC2 (through 
diode D4). 

When main power fails, transistor Q7 
turns off which turns off the microproc- 
essor. The battery then supplies power to 
the RAM (IC2) through diodes DIO and 
D7. Transistor Q8 turns on, which holds 
pin 19 of 1C2 high. This saves the data in 
IC2 until main power is reapplied to the 
microprocessor. 

Depending on the nature and duration 
of the power failure, it is possible that a 

telephone number stored in the directory 
may be altered or destroyed in spite of the 
protective circuitry used. In such an 
event, the self- checking feature pro- 
grammed into the microprocessor will 
sense the altered information and cause 
the STORE indicator (LEDI) to flash on 
and off repeatedly when the directory 
button is depressed for any number that 
has been affected. 

To be continued. 



MP, 

NUti 1 C 

ON HOLD 

rf 

L J^ 

music-ON-HOLD 
TELEPHONE 
ACCESSORY 
Add this feature to your telephone and entertain your callers 
while you are tending the roast in the oven or calling Little 
Johnny from play. You need only eight components plus a recorder. 

JULES H. GILDER 

IF YOL:'VE EVER PHONED A DOCTOR'S OF- 

fice and been told to hang on for a min- 
ute, the chances are that as you were 
waiting you suddenly heard some back- 
ground music to entertain you and help 
you pass the time. Now you also will be 
able to place your callers on hold and even 
let them listen to music until you get back 
to them. And all this can be yours in a 

device you can build for less than $10. 
With this music -on -hold device, you 

can answer the phone in one room, place 
the caller on hold, and then pick up the 
phone again at another location. When 
you pick up the phone the second time, 
you automatically deactivate the music - 
on -hold feature and can continue your 
conversation. 

This construction project requires a 

direct connection to the telephone line. 
Some telephone companies object to cus- 
tomers making such a direct connection, 
fearing that this could introduce high 
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FIG. 1- MUSIC -ON -HOLD DEVICE is relatively 
simple and is built using standard compo- 
nents. 

voltages that could be harmful to tele- 
phone company employees or equipment. 
The music -on -hold device does not use 
such voltages; but, if you are in doubt as 

to your telephone company's position, 
you should check before making any 
direct connections to the line. 

How it works 
The circuit (shown in Fig. 1) is rela- 

tively simple to build. It contains a total 
of seven electronic components, and can 
be assembled in less than an hour, even by 
a novice. 

The basic operation of any hold push- 
button requires placing a high resis- 
tance -about 1200 ohms -across the 
telephone line while it is in use. This 
resistance prevents you from disconnect- 
ing the telephone line when you hang up 
the receiver. 

If part of this high resistance is formed 
by the secondary of an inversely connect- 
ed transistor -output transformer, then an 
audio signal can be coupled into the tele- 
phone line that can be heard by the caller 
being kept on hold. 
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In operation, this eight -component cir- 
cuit is connected in parallel with the tele- 
phone line. When the telephone receiver 
is lifted off the hook, the voltage on the 
telephone line is about 5 volts. Even if 
hold pushbutton SI is depressed, this 
voltage is too low to activate the circuit. 
But if the pushbutton is pressed and the 
receiver is hung up, the voltage on the 
telephone line rises to about 48 volts DC. 
At this point, RI, Ti and LEDI momen- 
tarily form a voltage divider with R2. 
This allows part of the line voltage to be 

applied to the gate of the SCR and trig- 
gers it into its conducting (low- resis- 
tance) mode. 

The triggered SCR acts as a short cir- 
cuit and thus connects the resistor, LED, 
transformer, SCR, and diode series cir- 
cuit across the phone line. The resistance 
of the series circuit is between 1200 and 
1500 ohms, placing the line on hold. In 
addition, if an audio signal, such as that 
obtained from a radio or tape recorder, is 

fed into the 8 -ohm primary of the trans- 
former, the signal is coupled onto the 
telephone line and the person waiting on 
hold hears it. (Select an inobtrusive type 
of music for your recorder or other sound 
source and keep the volume low. You 
don't want to offend your caller nor the 
telephone company.- Editor) 

When the telephone or any extension is 

subsequently picked up, the line voltage 
drops again to about 5 volts and the SCR 
is current -starved. This current starvation 
(the equivalent of opening the anode cir- 
cuit) causes the SCR to stop conducting, 
effectively opening the circuit and dis- 
connecting the phone line from the hold 
mode and the audio signal source. 

Construction 
As mentioned earlier, the minimal 

number of components required makes 
construction quick and easy. The whole 
unit can be built into a 3 X 2 X 1 -inch 
plastic enclosure. Because of the circuit's 

LEDI 

TI 

RI 

SCSI 

DI 

FIG. 2- LAYOUT shows how all the compo- 
nents lit easily into a 3 x 2 1-inch enclo- 
sure. 

PARTS LIST 

LED1- Light- emitting diode 
D1- -1N914 
R1- 1200 ohms, 1/2 watt (see text) 
R2 -820 ohms, 1/2 watt 
T1- 1000 -ohm to 8 -ohm audio output 

transformer 
SCR1- 276 -1920 (Radio Shack) 
S1 -SPST momentary- contact 

pushbutton 
J1- miniature open- circuit phone jack 

simplicity, no PC board is needed. In fact, 
if you want, you can glue the transformer 
to the lid of the box and mount the 
remaining components via their connec- 
tions to the switch or to the LED. Figure 
2 shows the layout. 

There are a few simple but important 
details you must pay attention to. The 
first is the polarity of the LED. Connect 
the LED so its anode goes to RI which in 
turn is connected to the positive (green) 
wire of the telephone. The other wire of 
the music -on -hold device goes to the red 
wire of the telephone. Next, you must 
watch out for the polarity of diode DI. 
The cathode of DI must go to the red 
wire of the telephone, along with one side 
of the 820 -ohm resistor. 

Component values are not critical, and 
you can use almost any kind of silicon 
diode for DI. The same holds true for the 
SCR and the LED. Resistor RI may need 
some adjustment to compensate for dif- 
ferent values of SCR conduction cur- 
rent. 

Installation and operation 
There are two methods in which the 

music -on -hold device can be connected to 
your telephone. If you want, you can wire 
the unit directly to your wall jack; or a 

more convenient, although slightly more 
expensive, approach is to use a jack /plug 
combination. The latter method makes it 
possible to quickly disconnect the unit 
whenever you wish and move it from one 
location to another. Make sure that the 
red and green wires are properly connect- 
ed. 

To test out the unit, have a friend call 
you. Tell him you will put him on hold for 
a minute, but you will be right back. 
Next, depress the HOLD pushbutton and 
hang up the phone while pressing the but- 
ton down. If you have previously connect- 
ed an audio signal to the transformer, 
then the moment you press the pushbut- 
ton you should hear the audio signal in 
the telephone receiver. This means that 
the signal is successfully being coupled 
into the telephone line. 

The person on hold will continue to 
hear the music until you pick up the 
receiver again. The LED glows brightly 
all the time just to remind you that some- 
one is being kept on hold. The LED 
extinguishes as soon as you pick up the 
phone again. R -E 
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Tune 
TAPE 

LEWIS A. HARLOW 

IF YOU WERE TO ASK THREE TAPE RECORD - 

er experts "What's the theory of record- 
ing bias ?" (not, of course, to be confused 
with erase bias), you would probably get 
two answers. The third expert would 
probably tell you that he isn't sure -and 
that you are free to choose any theory 
that you have heard about -but that for 
whatever the reason, recording bias is a 

very good idea and very necessary to the 
making of high -quality, distortionless 
tape recordings. 

If you then ask "What is recording 
bias ? ", the answer from all three experts 
will be alike. Recording bias is a high - 
frequency oscillating current that is 
mixed, at or near the recording head, with 
the audio signal to be recorded. The fre- 
quency of this bias oscillation is not criti- 
cal, just so long as it is high enough so 

that it will not beat objectionably with the 
audio signal -70 kHz, more or less, is a 

nice bias freqency. The level of the bias 
signal is very important, and it is estab- 
lished by ( I ) the design characteristics of 
the recording head, (2) other items in the 
electronic circuitry, and (3) the tape 
selected for use. The source of the bias 
current can be (but need not be) the same 
oscillator that provides the erase cur- 
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There is an optimum value of reccrding bias for each tape recorder 
and type of magnetic tape being used. This value varies with equipment 
age and use. Here's how to "tune" a recorder for best perfo- mance. 

rent. There is no disagreement or uncer- 
tainty here. 

Out of this explanation you grasp the 
need for adjustment of bias level. Your 
recorder almost surely does not have a 

BIAS -ADJUST knob on its operating panel. 
Assuming the recorder to have been well 
designed and operating properly when 
new, its heads will have worn and its elec- 
trical components will have aged. And 
then there is your habit of shopping 
around among brands and types of tape. 
Can you do something about bias adjust- 
ment? Yes, you can. 

BIAS /ERASE OSCILLATOR 

2N3053 OR 

EQUIVALENT 
(2) 

A typical bias oscillator and erase/ 

record bias circuits are shown in Fig. 1. 

They were developed from material sup- 

plied by Nortronics, Inc. Most profes- 
siona. recorders have a bias- adjust facili- 
ty, and, although not shown in Fig. 1, 

many of them have a switching arrange- 
ment that displays the bias current on the 

VU meter. The bias- adjustment is usually 
a slotted -shaft gain control somewhere 
safely inside, and the service manual will 
recommend attention to bias as often as 

other maintenance projects like head 

cleaning and degaussing are performed. 

15V 

PLAY /STANDBY 

0-r-° 
I O 

¡ RECORD 

o 
01 

ERASE 
HEAD 10:2' 

The actual adjustment of bias is a com- 
plex procedure requiring external test 
equipment, and this is also spelled out in 

the manuals and will not be covered 
here. 

Incorrect bias 
If bias can be adjusted for optimum 

performance, it is obvious that it can also 
be mis- adjusted too high and too low. 
With an audio generator, VOM, and pos- 

sibly a distortion meter and a scope, both 
errors can be avoided precisely. However, 
there are symptoms of bad bias 
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"' OSCILLATOR TUNING CAPACITOR. 

FIG. 1- TYPICAL OSCILLATOR and bias and erase circ.nts, for a three -head recorder. In a two -head model the record and play funct ons are assigned to 

the same head. 
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However. you seldom need to do this in 

VCR logic circuits. 
Negative -OR Gate -Add Not inputs 

and a Not output to an OR -gate symbol. 
and you have a Negative -OR gate. You 
can cover up the Negative -OR truth table 

and write one yourself to prove you can 

reason through the operation. 
Line 1: Two logic -low inputs invert and 

become two logic highs. This turns on the 

OR gate (it is inclusive) . A gated high 

becomes inverted at the output to give a 

Negative -OR output low. 
Line 2: Input A low (becomes high); 

input B is high (becomes low). One high 
is enough to turn on the OR gate. for a 

high inside. But inverted output delivers a 

logic low. 
Line 3: Input A high (inverts to low); 

input B is low (inverts to high). As always 

one high input sends an OR gate high, 
and the output inverts again to logic low. 

Line 4: Two high inputs. Both invert to 
logic low. The gate stays off, developing 
an internal logic low. Inversion then 
makes the output high. 

You may begin to suspect there is no 
end to logic -gate configurations, and you 
may be right. But when you reach a cer- 

tain point, the logic begins repeating 
itself. 

Let's look at the Primary Gates Master 

Chart. The first gate shown in the upper 
left is an AND gate with both inputs Not. 
At this point you know the truth table has 

been written as follows: 
Line 1: Two low inputs invert and turn 

on the gate. for an output high. 
Lines 2 and 3: One input low and the 

other high (both inverted) still leave one 
input low and one high, which keeps the 

output low for either condition. 
Line 4: Two highs invert to lows and 

leave the gate off (output low). 
One aspect about this Not -Input AND 

gate is well worth noting. Its truth table 

exactly matches that of a simple NOR 

gate. The two gates are thus inter- 

changeable. This accounts for the OR- 

B -1J 
ANTE 1.4111 

gate symbol placed beneath this first truth 
table. 

Look at the second truth table: It sets 

forth the operation of a Not -Input OR 

gate: 
Line 1: Two inputs invert to high. and 

turn on a high output. 
Lines 2 and 3: If either input is low, it 

inverts to a high, triggering a high output. 
Line 4: Two high inputs invert to both 

low. and the gate sends out a logic low. 
This coincides with the operation of a 

plain NAND gate. In typical use, the two 
really are interchangeable. 

Why do both configurations exist for 
each operation? It's largely a matter of 
construction. Some digital IC's featur' 
MOS (Metal -Oxide Silicon) materials. 
others offer bipolar -type TTL (Transistor 
Transistor Logic) and other non -MOS 
construction. IC designs often boil down 
to cost and availability. The MOS -type 
gates are usually OR- related; the TTL 
gates and the like are generally AND - 

based. A logic diagram shows the symbol 
for whichever kind of gate a function 
uses. 

You have already spotted the other in- 

terchangeables in the Master Chart. A 
Negative -AND gate manipulates logic 

exactly the same way as an OR gate. A 
Negative -OR gate works just like an AND 

gate. Both their respective truth tables 

prove this. 
Moreover, it's not uncommon to find 

logic- circuit descriptions that substitute 
one name for another. A Not -Input OR 

gate. for example, can be described as 

performing a NAND operation -which it 

does. Hence, the Primary Gates Master 

Chart helps you avoid confusion. I sug- 

gest you copy this chart and post it near 

your service bench. It can save you many 
wasted hours until you are a 100% 
familiar with logic gates. 

A Not -Input Gate - Finally. here's one 

more hybrid gate that is commonly found 
VCR logic systems. Look at the symbol 
showing only one Not Input to an AND 

IN OUT 

NECATIVE NOT GATE 

gate. The Not circle is at input B. 

The Not symbol indicates logic inver- 
sion. So, logic low reaching input B of 

this AND gate finds itself inverted, and 

acts on the AND gate as a high input 
would. Conversely. a high to input B has 

the same effect on the gate as a low input 
would on an ordinary AND gate. 

CHART 8-AND GATE 
WITH ONE NOT INPUT 

INPUT A INPUT 3 OUTPUT 

o o o 

0 1 0 

° 

1 

1 0 I 

Now. figure out the truth table for this 

Not -Input gate, using the following 
reasoning: 

Line 1: Input A shows logic low. Any 
AND gate requires both inputs to be high 

to turn on. so the output here must re- 

main low. (It doesn't matter what hap- 
pens at the other gate.) 

Line 2: Input A is still low. The AND 

gate cannot turn on no matter what hap- 

pens at input B. So the output stays logic 

low. 
Line 3: Input A is high, one condition 

for an AND gate to turn on. Input B sees 

logic low. However, that low is inverted 
by the Not -Input configuration. so the 

gate (internally) sees high from input B. 

Therefore. the gate turns on and output 
goes high. 

Line 4: Input A is high, meeting one 
condition for AND -gate turn -on. Input B 

sees high. But the Not -input configura- 
tion inverts that condition, so the gate in- 

ternally finds logic !ow from this input. 



Since the gate sees only one high input. 
the output stays low. 

Why bother, you wonder. Some VCR 
controls must be activated when only one 

particular input reads high. Neither an 
AND gate nor an OR gate could manage 
that directly. A NOT gate could be in- 
serted in the B -lead of an ordinary AND 

Analyzing gates 
Gates such as those just described are 

connected every -which -way to form 
digital -logic circuits and systems. Your 
primary tool in digital troubleshooting is 

your knowledge of how each type of gate 
works. Once you identify each gate in a 

system, you check its inputs and then 
verify that the gate turns on or off in ac- 
cordance with its truth table. You can 
thus trace highs and lows through a 

whole system. 
Figure 3 contains the logic circuits that 

are involved in the automatic shutdown 
of the tape transport mechanism in a 

VHS type of video cassette recorder. The 
diagram shows the Stop Solenoid and 
four of its sensor systems. The Stop 
Solenoid, when it is activated, releases 
any control pushbuttons that are de- 
pressed. This delivers the same effect as 

manually depressing the Stop pushbutton 
on the machine. 

The best way to analyze this sytem is to 
begin at the solenoid and work your way 
back. Here's how the logic goes: 

During normal operation, the solenoid 
remains inactive. Transistor Q617 is not 
conducting. No current flows in it or the 
coil. The transistor, for all practical pur- 
poses. is open. Logic (voltage) at the col- 
lector is therefore high. 

As you work your way back from any 
point in a diagram. label the logic at each 
gate, as has been done in Fig. 3. This re- 
quires only that you know how each type 
of gate works. 

If logic is high at the collector (the out- 
put) of Q617. It must be low at the base 
(the input). Remember the inversion in a 

common -emitter amplifier (Fig. 1 -a)? 
Label the base LO. 

Transistors Q614 and Q613 are 
shown in Fig. 3 as NOT gates. Actually. 
they too are transistors that invert the 
logic as you saw in Fig. 1 -a. So. logic 
must be normally high between the two 
and must be low at the output of the four - 
input Diode -OR gate. 

You know that an OR gate turns on 
when any one of its inputs goes high. 

gate. But this means using an extra 
device, which is sometimes easy and 
sometimes not. An AND gate with one in- 
verted input does the job more easily. 

Since the output is now at logic low. all 
four inputs must also be at logic low. So 
you would label all four input lines as 

shown in Fig. 3. (In an actual shop situa- 
tion. you would do the labeling on the 
manufacturer's schematic.) 

Now, move down the D -input leg from 
the Diode -OR gate. The capacitor 
prevents DC from passing through, but 
insures that a sudden upward surge on 
the line passes up to the OR gate. In the 
quiescent state, however, logic across the 
capacitor is low. meaning that Not -gate 
output is low. Its input. therefore, must be 
high during normal operation. which is 

indicated by the HI label. 
Now for the C -input leg: Logic low at 

the OR -gate input indicates logic low at 
the resistor junctions. But imagine a burn- 
out in the end -of -tape (EOT) light. The 
voltage at those junctions goes high. 
Logic high reaches the OR gate and turns 
it on. 

Logic high at the OR -gate output in- 
verts to logic low after Q613, and to logic 
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high following Q614, which turns on 
transistor Q617. Current through the coil 
pulls the solenoid in. tripping the STOP 
mechanism. 

Each of these "in action" logic levels 
goes on your schematic in parentheses. 
as shown in Fig. 3. 

Turn to the input -B branch. Logic low 
at the AND -gate output means at least 

one of the gate inputs must be low. But 
which one? In this case, it is the automatic 
shutoff for the end of rewind. You can tell 
because the REWIND switch places 12 

volts on one OR -gate input, which then 
delivers logic high at its output. 

This makes input A of the AND gate go 
high. The AND gate is thus "armed," (in 

digital parlance, this is called enabling the 
gate). But the AND gate is still not 
operative during Rewind. Therefore, the 
gate must be seeing logic low internally 
from input B. Because of the Not -input 
configuration. the actual B input must be 

high during normal operation. 
Transistor Q603 is connected as an 

emitter -follower. This means it acts mere- 
ly as a pass -along amplifier. It does not in- 
vert (see Fig. 1 -b). Logic high at its emit- 
ter (the output), then, suggests logic high 
at its base (the input). 

Transitor Q6303 is a light- sensitive 
transistor that acts as a variable resistor. It 

forms a divider with the resistor from the 
12 -volt line. With the transistor dark, as it 

is while the tape runs through the trans- 
port. resistance is high. Thus, logic high is 

maintained at the base of Q603, as long 
as opaque tape intervenes between the 
sensing transistor and the (EOT) light. 

Now trace the action of this automatic 
Stop arrangement. When tape comes to 
the end at the takeup reel, a transparent 
trailer lets light fall on the EOT transistor. 
Resistance goes way down. This brings 
logic low to the base of Q603. and logic 
low to input B of AND gate Q604. The 

Tracing and testing 
Both low and high logic states consist 

merely of DC voltage levels. You could 
use a DC voltmeter when you need to 
check gate operation. In some digital 
systems, a voltmeter can do the job. In 
other systems, digital states occur and 
change very rapidly, and a voltmeter 
can't keep up. 

A device called a logic probe takes the 
place of a voltmeter rather handily. It 

contains circuitry that senses either logic - 
low or logic -high conditions when you 
touch the probe to a test point (the input 
or output of a gate). A light- emitting 
diode (LED) turns on when the probe 
touches logic high. The LED extinguishes 
on logic low. You can trace low or high 
conditions even though the logic changes 
too quickly for a voltmeter. You just need 
to know the gates and what to expect at 
their inputs and outputs. 

In many digital -logic systems, 
however. the voltage levels switch from 
low to high and back very rapidly. The 
logic consists actually of voltage pulses, 
which are often very precisely timed. You 
need an oscilloscope to view these logic 
levels. 

Exactly when a gate turns on and off 
depends on the timing of its inputs. A 
dual -trace scope, with a bandwidth to 15 
or 20 MHz. is absolutely vital in compar- 
ing logic timing. A scope with even more 
traces comes in handy for some digital 
diagnosis, but you can manage with two 
in VCR servicing. 

Let's now turn our attention back to 
what I call a steady -state logic system. 
Figure 3 is an example of this. Only in 

one branch (D) does a pulse get involved, 
The others are run by logic "states." 

You have to see how you can trace 
your way through a string of logic gates to 

LOGIC PROBE by Continental Specialties 
speeds dIgitallogic troubleshooting. 

determine whether each gate is function- 
ing properly or not. With this knowledge 
of logic tracing, you can then analyze 
pulse -handling logic systems more readi- 
ly. A logic probe is the test instrument to 
use in this case. 

Remember that every gate in a system 
always exhibits one of two output 
states -low or high. Either state may be 

MULTITRACE SCOPE by Gould aids analysis 
In complex digital pulse stages and circuits, 
but dual-trace model suffices for VCR 
diagnosis. 

Not -input inverts the logic low, making it 

logic high inside the gate. Input A is 

already at logic high. This is an AND gate, 
so logic high at both inputs turns 
it on. 

Logic high from the AND -gate output 
goes to input B of the large OR gate. A 
logic -high output develops. And you 
already know how the rest of the gates 
pull in the Stop Solenoid. The VCR thus 
returns to its STOP mode when the tape is 

fully rewound. 
Branch A from the OR gate operates 

almost the same as branch B just de- 
scribed. The difference is that either the 
PLAY button or the FAST -FORWARD but- 
ton enables an AND gate through its input 
A. Then, when all the tape has been used 
up from the supply reel in the cassette, 
EOT sensing changes logic high to logic 
low at AND -gate input B. The AND 
gate- through its Not -input -turns on, 
Initiating the Stop -Solenoid sequence. 

"normal." So, consider "normal" 
whichever state exists during regular 
system operation. 

Generally, a gate itself is considered to 
be off when its output is logic low, and on 
when its output is logic high. In that case, 
on may be the so- called normal condition 
for a gate (or off may be) . Hence, you 
should test every gate for both conditions. 
To accomplish this, you will have to 
operate the system in both states - active 
and inactive -as you check the gate out- 
put. If you do not follow this procedure 
thoroughly, you may not find out 
whether the gate functions altogether 
properly. 

Refer again to Fig. 3. Start by assuming 
the VCR is in a "normal" operating state 
for the Fast -Forward end -of -tape branch. 
This is the sensing branch that connects to 
input A of the diode -OR gate. 

Insert a cassette, and start the cassette 
tape on Fast Forward by depressing that 
particular pushbutton on the VCR's front 
panel. 

Touch your logic probe to input A of 
the first OR gate. where the FAST - 
FORWARD switch applies 12 volts. When 
you examine the manufacturer's 
schematic and the VCR itself, you will 
discover that this OR gate actually consists 
of two diodes. Figure 4 is a detailed par- 
tial schematic diagram of this sensing 
system. 

Input A is the anode end of diode 
D601. Output (C) is the cathode end, 
where it and D602 join. Your logic probe 
should light up at both ends of D601, 
verifying that the switch does apply logic 
high and that the "gate" is passing it 

along. The probe should also show logic 
high at input A of the AND gate (see 

Fig. 3). Finding where to touch the probe 



reveals again that logic gates are not 
necessarily inside an IC. As it happens, in 
the video recorder section chosen for this 
demonstration, the AND gate is transistor 
Q602. Figure 4 shows the hookup. 

The A ' input, the one that enables the 
transistor -which makes it ready for 
AND -gate operation -actually is the 
collector -supply connection. Diode D601 
carries logic high from the FAST - 
FORWARD switch to the collector -supply 
resistor -input A'. 

The B' input, meanwhile, is at the 
transistor base. That's why input B hap- 
pens to be shown in the logic symbol as 
an inverting (Not) input. A common - 
emitter stage always inverts its input logic. 
For now, your logic probe at input B', 
the base of Q602, shows logic high. 

The transistor conducts; in fact, it 
saturates, dropping voltage low (near 
ground potential)at the collector. Hence, 
the probe fails to light up at that point, 
signifying logic low at output C' of the 
Q602 AND gate. 

As you find the multi -input OR gate of 
Fig. 3 in the VCR, you will see it consists 
of several diodes connected just like the 
two -diode OR gate in Fig. 4. The inputs 
are the anode ends; the output is the 
cathodes tied together. The A input for 
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discrete components that form some logic cIr 
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an IC. 

this Diode -OR gate is diode D624. Your 
logic probe at its anode (the input) end 
shows low. But why does the probe show 
low at the cathode (the output) end? 
Because only a high positive voltage 
(logic high) on the anode makes the 
diode conductive, which turns the Diode - 
OR gate on from this particular input. 
(I hope you realize from all this discussion 
how really simple and sensible digital 
logic is. Of course, the concept is new. It's 
vital that you learn to think in these new 
"gate" concepts. Gates do seem more 

Tracing the opposite mode 
If all logic is correct from start to 

finish, the stages are ready to perform 
their shutoff function. But suppose the 
tape reaches its Fast - Forward end and the 
stages do not return the machine to Stop. 
How do you find out why this happens? 
By again tracing the logic through every 
gate. I suggest you follow this hypo- 
thetical malfunction in Fig. 3. 

Start at the end -of -tape phototransistor 
sensor. Light reaches it through a trans- 
parent strip on the end of the tape. The 
phototransistor resistance goes low, as 
does voltage across it. Your logic probe 
therefore should not light up (logic low). 
If the probe does illuminate, you have 
already found the trouble. 

Low logic across Q6302 should be 
passed on as logic low at the emitter of 
Q601 and at the base (input B) of AND 
gate Q602. If the FAST -FORWARD switch 

is OK, logic should still be high at input A (the 
end of the load resistor) of AND gate Q602. 
Low at the Q602 base should bring about 
logic high at the collector (the output) of 
Q602. Your logic probe should light up 
when you touch it there. 

Logic high passes through the Diode - 
OR gate because high positive DC 
forward -biases the diode that serves as in- 
put A for this gate. Your logic probe 
should find lógic high at the input to NOT 
gate Q613. If not, the diode is probably 
open. 

At the input to NOT gate Q614, your 
probe should now register logic low. Sup- 
pose it does not. And suppose you find 
logic high at both input and output of 
NOT gate Q613. The NOT gate fails to in- 
vert. Because Q613 is a transistor, with 
logic high on its input (the base) it should 
run saturated. Voltage tests show it does 

complicated when there are groups of 
them inside IC's that are designed for 
special purposes. But it all remains just 
digital logic and based on the primary 
gates we have been looking at here.) 

So, now we proceed to the next step in 
diagnosing Fig. 3. Touch your logic 
probe to the input of NOT gate Q613. 
This input happens to be the base of a 
transistor. The probe should read low 
(DC voltage at the base is low). 

The NOT gate Q613 inverts the logic. 
In other words, voltage at the collector 
(the output) is high because the transistor 
is not conducting. Your logic probe 
should light up when you touch it to the 
collector of Q613. 

The same is true at the base (the input) 
of NOT gate Q614. And because Q614 
inverts the logic, the output (the collector) 
of Q614 should register logic low; the 
probe does not light up there. 

Of course, Q617 is, in effect, another 
NOT gate, albeit one that can handle the 
heavy current drawn (later) by the 
solenoid coil. No current flows in Q617 
right now, because of the logic low on its 
base. Therefore, your logic probe finds 
logic high on the collector of Q617. So 
far, everything appears OK. 

not. The transistor proves defective. You 
replace it. Meanwhile, what happened in 
the rest of the system as a result of the 
failure at Q613? 

Here's what occurred: Q614 found 
logic high on its base, just as if the end -of- 
tape sensor were inactive. Logic low re- 
mained on the base of Q617, and no 
current flowed to pull in the Stop 
Solenoid. Automatic shutoff failed. So 
the transport mechanism could keep tug- 
ging on the tape in the cassette, perhaps 
eventually breaking it. 

However, with your trusty logic probe, 
you quickly found your way to the trou- 
ble. Plus you did it a lot faster than you 
might have had you been thinking of the 
system in old- fashioned analog terms. 
Digital logic can actually be easier and 
faster to troubleshoot, once you come to 
understand it. R -E 

SOLID STATE NEWS 
Semiconductor devices 

RCA has introduced the Switchmax 
series of fast- switching transistors for off - 
line power supplies and other high -volt- 
age switching applications. The family 
initially has eight transistors, 2N667I 
through 2N6678, with saturation- current 
ratings between 5 and 15 amps. These 
devices are tri -metal and glass -passivated 
with high safe -operating -area ratings. 

The transistors are 100% tested at both 
25 °C and 100 °C and /or 125 °C, and are 
particularly suited for inverter /converter 
circuits and pulse -width -modulated regu- 
lators. Their Vicev ratings are 450 to 650 
volts. The 450 -volt, 5 -amp 2N667I tran- 
sistor is priced at $3.82 each in hundreds 
of quantities, and the 650 -volt, I 5-amp 
2N6678 costs $9.90. RCA Solid State 
Division, Box 3200, Somerville, NJ 
08876. 

Semicon, Inc., is producing a series of 

press -fit silicon rectifiers for use in alter- 
nators, battery chargers and other chas- 
sis- mount power- rectifier applications. 
The SR5005 series rectifiers are pack- 
aged in D021 cases, and are rated at 50 
amps at 150 °C. Their peak -surge current 
rating is 600 amp, with voltage ratings to 
400 volts. 

The SR5005 rectifiers cost $1.50 each 
in hundred quantities. For literature, 
write Semicon, Inc., 10 North Avenue, 
Burlington, MA 01803. R -E 
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THIS IS THE FIRST TIME THAT WE'VE EVER 

tested a McIntosh hi -fi stereo product. In the 
past, McIntosh Laboratories Inc. (2 Chambers 
Street, Binghampton, NY 13903) has relied 
more upon word -of -mouth customer endorse- 
ment than upon published test reports. Evi- 
dently the system works, for it has been said 
that "once a Mac customer always a Mac cus- 
tomer." Sometimes we hear of McIntosh 
equipment owners who have been using the 
same amplifier day after day for IO and even 

20 years without ever having had a service 
problem. Now that we have had a chance to 
put one of the company's latest amplifiers 
through its paces, we begin to understand why 
this is so. 

The model MC -502 amplifier, shown in Fig. 
1, has an anodized gold and black front panel. 
Those of you who are familiar with other 
McIntosh products will immediately recognize 
a family resemblance. McIntosh has developed 
a system of equipment installation into the 
cabinetry that is called the Pan /oc system; and 
all the necessary hardware, slides, etc., that are 
required to install this amplifier are included, 
even down to different- length screws for dif- 
ferent wood -panel thicknesses, along with lu- 
cid instructions. 

Front -panel controls include a rotary POWER 

on /off switch, a SPEAKER on /off switch, and 
separate input -level controls for left and right 
channels. A headphone jack is located between 
these two pairs of rotary controls. At the left 
end of the panel, contained in a rectangular 
outlined area, are two pairs of indicator lights 
(one pair green, the other red) that constitute 
the visual representation of a unique Power - 
Guard circuit. When the amplifier is operating 
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within its limits, the green lights stay on. Any 
attempt to over -drive the amplifier causes the 
upper red lights to come on and extinguishes 
the lower pair of lights. The small pushbutton - 
like protrusions at the lower right and left - 
hand sides of the panel are part of the previous- 
ly mentioned Panlock equipment retaining 
system. Depressing these two "push buttons" 
allows the instrument slide to be locked firmly 
into place, or it can be unlocked so that the 
chassis can slide forward, thus providing access 
to the rear panel even after installation. 

The amplifier's rear panel, shown in Fig. 2, 

contains a four -terminal speaker- connection 
strip, an unswitched AC receptacle, a line fuse - 
holder, the necessary left and right INPUT pho- 
no jacks, an INPUT LEVEL slide switch that 
selects either 0.75 -volt or 2.5 -volt input sensi- 
tivity and a MODE switch to select either the 
stereo or mono modes. With this switch set to 
the MONO position; the two amplifier channels 
are bridged to provide double the available 
power from either channel at 8 ohms. When 
the amplifier is used in the mono mode, the 
single speaker is connected between the two 
"hot" terminals of the speaker strip. 

Construction and circuitry 
Figure 3 is an internal view of the chassis. 

Separate left -hand and right -hand channel - 
driver PC boards flank the generous -sized 
power transformer. Large -sized heat sinks 
(two-per- channel) are located at the rear of the 
unit, flanking the pair of 10,000 -µF filter 
capacitors that form part of the ±40 -volt DC 
power supply for the output stages. Electroni- 
cally regulated power supplies are used to 
deliver ± 15 volts for all op -amps. 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

RADIO -ELECTRONICS AUDIO LAB 

OIJNI) RATES 
McINTOSH MC -502 

EXCELLENT 
Copyright ' Gernsback Publications Inc . 1979 

Each channel consists of an input preampli- 
fier, a power amplifier section, three separate 
protection circuits and a phase inverter that is 

integral with the left channel and is used when 
the monophonic bridged mode is selected. 

Each of the power amplifier sections consists 
of four stages of amplification. A low -noise 
differential pair of transistors is used as an 

input stage. The two outputs of this stage are 
combined in a current mirror circuit that 
drives the second Class -A voltage amplifier. 
This stage, in turn, feeds complementary -emit- 
ter followers that drive the complementary - 
emitter- follower output stages. Bias for the 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Power Output (Stereo): 75 watts - per -channel, 2.7- to 4 -ohm loads; 50 watts -per- 
channel. 8 -ohm loads; minimum continuous power output -per -channel, 20 Hz to 20 

kHz, both channels driven. Power Output (Mono, Bridged): 150 watts into 8 -ohm 
loads, minimum continuous power. 20 Hz to 20 kHz. Rated Harmonic Distortion: 
0.025. Rated IM Distortion: 0.02 %, any combination of frequencies from 20 Hz to 20 

kHz. Frequency Response: 20 Hz to 20 kHz, t 0, -0.25 dB; 10 Hz to 100 kHz, +0, -3 
dB. Hum and Noise: 95 dB below rated power output. Damping Factor: greater than 
50. Input Impedance: 75,000 ohms. Input Sensitivity for Rated Output: 0.75 volt or 
2.5 volt (switchable). Dimensions: front panel, 16 inches W < 3', inches H; chassis, 
143/4 inches H X 2'/. inches H X 141/2 inches D. (including connectors). Net Weight: 27 

lbs. Suggested Retail Price: $699. 

driver and output stages is provided in the base 

circuit of the driver transistors, using a tem- 
perature- sensitive transistor that is thermally 
coupled to the output- transistor heat sinks. 

The first of the three protection circuits is 

called a Sentry Monitor that senses the current 
flow in the output -stage transistors. The sec- 

ond protection circuit is the one referred to 
earlier as the Power -Guard circuit. The model 



MC -502 amplifier, as well as other McIntosh 
amplifiers, has a built -in waveform comparator 
that compares the waveform of the output sig- 
nal with that of the input signal. If the differ- 
ence between these two signals reaches 0.5% 
(or the equivalent of 0.5% harmonic distor- 
tion) a red limit indicator light illuminates on 

the front panel, warning that this distortion 
level has been reached. Even if the user should 
insist upon trying to drive the amplifier farther 
into clipping or distortion, the Power -Guard 
circuitry acts to limit the input signal dynami- 
cally so that amplifier cannot be overdriven. 
Since the circuit's is action reduces input -sig- 
nal levels, there is no way the amplifier can be 

sent into audible clipping. Because the Power - 
Guard circuit does not begin to operate until 
the limits of the amplifier have been exceeded, 
the rated power -output capability of the model 
MC-502 is never affected. 

The third control circuit is the speaker pro- 
tection and turn -on delay circuit. This fast - 
acting circuit detects the presence of any DC 
component at the speaker terminals (for what- 
ever reason), and reacts in milliseconds by trig- 
gering a heavy -duty relay through which sig- 
nals normally pass before reaching the output 
terminals. Speakers remain disconnected until 
the cause of the DC problem has been cor- 
rected or eliminated. The relay also closes 
approximately two seconds after amplifier 
turn -on and releases almost instantly when 
power is turned off. This prevents any turn -on 
or turn-off transients from reaching and possi- 

bly damaging the speakers. 

Lab measurements 
"Table I summarizes the major performance 

measurements made in our lab. In checking 
out the power- output values obtained for both 
8 -ohm and 4 -ohm operation, you must remem- 
ber that the amplifier is only rated at 50 watts - 
per- channel and 75 watts -per- channel at these 
impedances. Figure 4 is a graph showing the 
power output vs. harmonic distortion, ranging 

0.05 

0.04 

0.03 

0.02 

0.01 

0.05 

0.04 

0.03 

0.02 

0.01 

S1IIIIIIt11111I111 11111 IIII IIMII IIIO1 - 1k IIIII 
.11 III8111 Ili1 20Hz mum 
OINIII 111111 EMI -- -20kHz 11 I 

MINIIIIO11I11'MOI 8 11 LOA OS 11111 
HIIII 111111 e1 11I11 
OIIIIII CIIIIII INII IIIIP IMNIII 
B11 IIIIIlE II (1 Ill I011III 
111III Ilil' ïi:: 111 I11111111 
NluunMIlnll lb:71:1!' SI!tr'a I11111111 

0.1 0 10 100 1K 

PO'JER OUTPUT CHANNEL, WATTS 

MIMI O111111 Ill II1111 
1111111111 II -1 K 1111111111 
1111111 I(1111 II 20Hz IIII I1 I 

.1.11 111111111111111 
II _-_20kHz II I1.1 I 

111111MOM II1 
4S2 LOADS II111 

111111111111.111 Ill 11111E01111 
1111 II 111 111111111111111111 111101111 
MIMI I M19111111111111111101111 011111111 
O11111=1ìï Ttl 7:1'""ilfl:1111 NIIII I IIIII Ullllliaiii 1111 

0 1 1.0 10 100 1K 

© POWER OUTPUT /CHANNEL,WATTS 

from 250 mW to beyond the rated output; 
while Fig. 5 shows the same data for 4 -ohm 
loads. The apparent rise in distortion at low 
power levels is, in reality, the noise floor of the 

amplifier circuit measured by our distortion 
analyzer; but even this combination of noise 

and harmonic distortion did not exceed a 

0.02% measurement at the lower power- output 
levels. 

While no graph is provided for monophonic 

TABLE 1 

RADIO- ELECTRONICS PRODUCT TEST REPORT 

Manufacturer. McIntosh Laboratory, Inc. 

AMPLIFIER PERFORMANCE MEASUREMENTS 

Model: MC -502 

R -E R -E 
POWER OUTPUT CAPABILITY Measurement Evaluation 
RMS power /channel, 8 -ohms, 1 kHz (watts) 80.6 Excellent 
RMS power /channel, 8 -ohms. 20 Hz (watts) 60.5 Excellent 
RMS power /channel, 8 -ohms, 20 kHz (watts) 80.0 Excellent 
RMS power /channel, 4 -ohms, 1 kHz (watts) 110.0 Excellent 
RMS power /channel, 4 -ohms, 20 Hz (watts) 97.0 Excellent 
RMS power /channel, 4 -ohms, 20 kHz (watts) 105.0 Excellent 
Frequency limits for rated output (Hz -kHz) 10 -60 ExceHent 
Dynamic headroom (dB) 2.36 Nonrated 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz ( %) 0.002 Superb 
Intermodulation distortion, rated output ( %) 0.003 Superb 
Harmonic distortion at 1 -watt output, 1 kHz ( %) 0.008 Superb 
lntermodulation distortion at 1 -watt output ( %) 0.007 Superb 

DAMPING FACTOR AT 8 OHMS, 50 Hz 100 Excellent 

COMPONENT MATCHING CHARACTERISTICS 
Input sensitivity (mV for 1 -watt output) 105/360 
Input impedance (ohms) 75K 
Output load impedance, stereo (ohms) 2.7 to 8 

Output load impedance, mono (ohms) 8 

Frequency response (Hz to kHz, 1 dB) 7 -130 Excellent 
Signal -to- noise, referenced to 1 watt out, 0.5volt -in, "A "- 

weighted (dB) 93 Excellent 
Signal -to- noise. referenced to 1 watt out at minimum 

volume ( "A "- weighted) 97 Excellent 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 

Front panel layout Very good 
Thermal characteristics Excellent 
Protection circuitry Superb 
Design and construction Excellent 
Ease of servicing Excellent 

TABLE 2 

OVERALL PRODUCT ANALYSIS 
Retail price $699 
Price category Medium /High 
Price /performance ratio Excellent 
Styling and appearance Excellent 
Sound quality Excellent 
Mechanical performance Excellent 

Comments McIntosh Laboratory's enviable reputation for products that stand up under years and 
years of continuous usage is clearly deserved, judging from the construction and 
performance of the model MC -502 medium -powered amplifier. Other amplifiers we 
have tested incorporate some form of power limiting that prevents severe clipping, but 
the McIntosh "power- guard' circuit is the only circuit we have seen that not only 
performs on the test bench under static -signal conditions, but works equally well 
under music -signal input. You cannot send this amplifier into severe distortion levels 
no matter how hard you drive it. 

We appreciated the less obvious design touches almost as much as the more 
obvious ones. For example, providing the amp with a choice of basic sensitivity levels 
for rated output was a wise decision, especially in view of the widely varying gain 
between some more popular preamplifier- control units. Used with McIntosh preamps. 
the amplifier's input sensitivity would be set to the 2.5 -volt position for best overall 
signal -to -noise ratio: but many other preamps cannot deliver this level with convenient 
control settings or with low enough distortion, and hence the 0.75 -volt sensitivity 
setting was included. 

From time to time, McIntosh has questioned the need for wide bandwidth in audio 
amplifiers. In this design they have achieved response to beyond 100.000 Hz without 
sacrificing other parameters. The sound quality when the amplifier is used to drive 
good speaker systems can only be described as highly accurate and neutral. Transient 
response is excellent, and the amplifier handles musical waveforms fully as accurately 
as it does our laboratory test signals. 

McIntosh uses the term "performance limits" in describing its specifications. This 
means that each amplifier must perform better than the published specs. Our sample 
certainly did and by a wide margin. Even more important. we suspect that several 
years from now. judging by its construction and its quality components, if we were to 
put it back on the bench and in our listening room, it would still sound exactly as 

good. 

(bridged -mode) operation, we did measure its 
monophonic output capability using 8 -ohm 
loads, and obtained nearly 225 watts at 1 kHz, 
210 watts at 20 Hz and just over 200 watts at a 

20 -kHz test frequency before observing the 
0.02% rated harmonic distortion figure. 

Returning once more to 8 -ohm stereophonic 
operation, we measured distortion vs. frequen- 



All the equipment for the new system is 

installed at the TV station -the only thing 
necessary at the receiving end is the tinted 
glasses. (Incidentally, another difference 
between this and older 3 -D approaches - 
instead of the cheap throwaway cardboard 
glasses of the old 3 -D movies, the viewer is 

expected to buy his own high -grade com- 
fortable ones, which may cost from $5 to 
$7.) There are two approaches, an optical 
and a more highly sophisticated and ex- 
pensive digital electronic one, which beside 
providing improved stereoscopy, has facili- 
ties for time -base correction. grain and 
noise reduction, image outlining and color 
correction. R -E 

cy for a constant output of 50 watts- per -chan- 
nel, with both channels driven. The results are 
shown in Fig. 6 and, even at the extreme test 
frequencies of 20 Hz and 20 kHz, harmonic 
distortion was lower than the manufacturer's 
published specs by a factor of better than 4:1. 

Intermodulation distortion, measured in ac- 
cordance with the SMPTE method, was very 
nearly as low as harmonic distortion at rated 
output, and fora rated IM distortion of 0.02%, 
we had to drive the amplifier until it delivered 
78 watts -per- channel into 8 -ohm loads. Inter- 
estingly enough, McIntosh is one of the few 
manufacturers who quote IM distortion not 
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only for the two SMPTE measurement meth- 
ods (which involves a low- and high -frequency 
combination in the ratio of 4:1 in amplitude) 
but for any combination of frequencies within 
the audio band. Putting this broad statement to 
the test, we first measured IM using the CCIF 
method, in which two frequencies separated by 
1 kHz are applied to the amplifier and any 
resulting 1 -kHz beat component (difference 
frequency) is filtered and expressed as a per- 
centage of the peak equivalent input signal. 
Three pairs of high- frequency signals were 
used. With 9 -kHz and 10 -kHz signals applied, 
the CCIF IM measured 0.0009%. Switching to 
frequencies of 14 kHz and 15 kHz, the IM 
measured 0.001%; while with high frequencies 
of 19 kHz and 20 kHz, the IM measurement 
was 0.0011%. 

We took the IM two-tone measurement idea 
a step farther and, instead of limiting our 
results to include only a 1 -kHz beat frequency 
between the two test frequencies, we decided 
to apply the new IHF measurement technique. 
This technique requires that all difference fre- 
quencies observed must be summed (taking 
the square root of the sum of the squares of the 
individual amplitudes of generated difference 
components up to the fifth order). 

To arrive at a solution, it was necessary to 
use a spectrum analyzer. We adjusted the sen- 
sitivity of the analyzer so that the desired out- 
put tones would be displayed over the scope's 
full available dynamic range. Each horizontal 
line shown in Figs. 7, 8 and 9 corresponds to 10 

dB of amplitude for a total available 

dynamic range of 80 dB. using I9 -kHz and 
20 -kHz test tones, we swept the display lin- 
early from 0 Hz to 10 kHz. Figure 7 shows no 
visible spurious intermodulation compo- 

15 kHz or 9 -kHz and 10 -kHz test -tone pairs 
were used, as shown in Figs. 8 and 9 respec- 
tively. 

To show that this measurement method 
actually does work, we cranked up the input 
levels until the Power -Guard circuitry began 
to operate and continued to turn it up beyond 
that point. Since the Power -Guard circuit 
automatically limits additional increases in 
input level, the very worst results we obtained 
are shown in the scope photo of Fig. 10, which 
shows a pair of intermodulation sidebands at 8 

kHz and 10 kHz, plus some much lower ampli- 

nents -at least none that were within 80 dB of 
the desired reference tones. Since the 80 -dB 
value corresponds to a 0.01% level, we can 
assume that, with these two test frequencies. 
the intermodulation distortion was less than 
0.01 %. How much less is impossible to guess 
because of the dynamic range limitation of the 
analyzer. Nor was there any evidence of inter - 
modulation components when 14 -kHz and 

tude components at other frequencies above 
and below the test frequencies. Both the signif- 
icant intermodulation components are approxi- 
mately 48 dB below reference -signal level and, 
since there are two components, we must add 3 

dB for an equivalent amplitude; this brings the 
difference between the desired and undesired 
signal amplitudes to 45 dB, or the equivalent of 
0.56%. All this means is that no matter how 
hard you drive this amplifier, there is no way it 
can be forced to produce more than 0.56% 
intermodulation distortion under any drive cir- 
cumstances. This type of measurement is 

believed to provide a better correlation be- 

tween the way an amplifier sounds and the way 
it measures than the more traditional harmonic 
distortion and SMPTE intermodulation distor- 
tion measurement methods. 

Summary 
Our overall product analysis is found in 

Table 2, together with summary comments 
concerning its sonic qualities and expected 
durability. If ever an amplifier could be 

described as having fail -safe design, this unit 
qualifies. The fact that it also sounds as good as 

it does indicates that its suggested retail price 
of just under $700, although somewhat higher 
than for most separate amplifiers at this pow- 
er- output level, is not unreasonable. After all. 
you get what you pa% for. R -E 

Compatible 3 -D TV system 
is introduced in Australia 

A new 3- dimensional electronic stereo- 
scopic television system is being installed 
by Station TVN -9, Sydney, Australia, for 
experimental stereoscopic color TV broad- 
casting. The "new" in the system is that it is 
compatible. The ordinary viewer sees a 

normal color TV picture, perhaps with 
slight fringes in the foreground and back- 
ground if he looks hard for them. With the 
special red -cyan glasses supplied for the 
purpose, the stereo viewer sees a true 
three -dimensional picture. 

The system was developed by Digital 

Optical Technology Systems (DOTS) o' 
Amsterdam, Netherlands, and is being 
handled in this country by Ancom Inc. of 
Scarsdale, NY. 

The secret of the new process is that the 
stereo effect is applied only to the out -of- 
focus areas of the image in the foregrounc 
and background. The viewer sees the main 
or sharply focused, portions of the picture 
as he would on ordinary TV. The slight 
fringing that he may or may not notice in 
the foreground and background disap- 
pears if he puts on the special red -cyan 
glasses, and the background seems tc 
recede and the foreground come forward. 
producing true stereoptic vision. 
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ONKYO (42 -07 20th AVE., LONG ISLAND CITY, NY 
1 1105) was one of the first companies to incor- 
porate an advanced form of AFC (Automatic 
Frequency Control) circuitry that is based 
upon a quartz crystal reference oscillator into 
many of their receiver and tuner products. The 
elegance and accuracy of that tuning system 
along with the panel layout and the measured 
performance of the T -4090 suggest that the 
tuner is worth a good deal more than its mod- 
erate suggested retail price. 

There are no conventional tuning meters on 
the T- 4090's front panel. Instead, mounted 
behind an opening along the lower section of 
the front panel, are five LED's that illuminate, 
one by one, as the strength of incoming signals 
increases. In that same window area are LED's 
that illuminate next to the words TUNED and 
LOCKED. When the tuning knob is touched, the 
quartz -lock tuning feature is deactivated. As 
the dial pointer approaches perfect tuning, the 
LED above the word TUNED illuminates. Re- 
leasing the tuning knob activates the quartz - 
lock AFC feature, which then completes the 
center -of- channel tuning job, causing the 
LOCKED light to come on. If the user releases 
the tuning knob when it is either slightly high- 
er or lower in frequency than it should be, an 
appropriate green arrow to either side of the 
TUNED light flashes the direction the tuning 
knob should be turned. 

Other controls along the lower portion of the 
panel include a POWER on/off pushbutton; a 

continuously variable audio OUTPUT LEVEL 

control; a RECORD CHECK pushbutton switch 
(that turns on a built -in 440 Hz tone set to the 
equivalent of 50% FM modulation and which 
is useful for presetting tape deck recording lev- 
els); a DE- EMPHASIS switch with 25 or 75 
microsecond positions; a STEREO NOISE or 
"blend" filter switch; a MUTE /LOCK switch; an 

ONKYO T -4090 
AM/FM Tuner 

AM /FM SELECTOR switch, and a large fly- 
wheel- coupled tuning knob. 

The low, long profile of the front panel of 
the Onkyo T -4090, pictured in Fig. 1, is visual- 
ly enhanced by a relatively thin dial -glass area 
that extends almost the full length of the panel. 
Behind that clear glass are linearly inscribed 
FM and AM frequency notations that are 
clearly illuminated when power is applied to 
the tuner. 

The rear panel of the Onkyo T -4090 has 
antenna terminals for connection of 75 -ohm, 
300 -ohm FM or external AM transmission 
lines. A pivotable ferrite bar antenna is provid- 
ed for local AM reception. A three -position 
slide switch, located near the pair of audio out- 
put jacks determines the sensitivity of the sens- 

ing switch associated with the tuning knob. 
That switch helps to compensate for differ- 
ences in "hand capacitance" of different peo- 
ple using the control and is adjusted so that 
when the knob is released, "locking" action of 
the quartz -lock tuning system takes place 
without undue delay. In our tests, the switch 
was left in its mid setting. 

Circuit highlights 
An internal view of the T -4090 chassis is 

pictured in Fig. 2. While no schematic diagram 
is supplied with the tuner, the owner's manual 
sheds some light on circuit design. The first 
stage of the FM front end employs a dual -gate 
metal oxide field effect transistor. FM local 
oscillator circuitry is hermetically sealed to 
insure against drift caused by changes in 
humidity or temperature. A phase -lock -loop 
IC circuit is used in the multiplex decoder sec- 

tion of the tuner. All of the components of the 
tuner are contained on a single large circuit 
board, with the exception of the separate 
shielded front -end visible in Fig. 2. 

LEN FELDMAN 
CONTRIBUTING HI -Fl EDITOR 

RADIO -ELECTRONICS AUDIO LAB 

RATES 
ONKYO T -4090 

EXCELLENT 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
FM TUNER SECTION: 
Usable Sensitivity: mono, 9.8 dBf (1.7 NV); stereo, 17.2 dBf (4 0V). 50 dB Quieting 
Sensitivity: mono 14.7 dBf (3 NV); stereo. 36 dBf (35 NV) Signal -to -noise Ratio: mono, 
76 dB; stereo, 68 dB. Capture Ratio: 1-3 dB. Image Rejection: 90 dB. IF Rejection: 100 
dB. Spurious Rejection: 95 dB. Alternate Channel Selectivity: 70 dB. AM Suppres- 
sion: 55 dB. Harmonic Distortion, 1 kHz mono. 0.1 %; stereo. 0.25 %. Stereo Separa- 
tion: 40 dB at 1 kHz; 35 dB at 70 Hz to 10 kHz. Muting Threshold: 17.2 dBf (4.0 NV). 
Stereo Threshold: 17.2 dBf (4 ANY Frequency Response: 30 Hz to 15 kHz, +0.5, - 1.5 
dB 

AM TUNER SECTION: 
Usable Sensitivity: 25 pV Image Rejection: 50 dB. IF Rejection: 40 dB. S/N Ratio: 45 
dB Harmonic Distortion: 0.7%. 

GENERAL SPECIFICATIONS: 
Power Requirements: 120 volts 60 Hz Output Level: FM, 0 to 1.5 volts; AM. 0 to 0.5 
volts Dimensions: 16'. W 5 H 15', inches deep. Weight: 13 lbs. Suggested 
Retail Price: $339 95 

GOPynyht ' Gernsback Publications Inc 1979 

FM Performance measurements 
A summary of our test measurements of the 

FM section of the Onkyo T -4090 will be found 
in Table I. Comparing our results with those 
claimed by the manufacturer, it is immediately 
apparent that the tuner did better than claimed 
for most of the important specifications. 50 dB 
quieting and maximum signal -to-noise were 
particularly impressive, both in mono and ste- 

reo, for a tuner in this price category; and dis- 
tortion figures exceeded published claims by at 
least a factor of two -to-one. 

Stereo separation was particularly good at 
the high end of the spectrum, as can be seen by 
examining Fig. 3, which shows the frequency 
response (upper trace), maximum separation 
(lower trace) and separation when the MPX 
blend circuit is employed (middle trace). 

Figure 4 is a spectrum analysis of the cross- 
talk components that appear in the "non mod- 
ulated" output channel of the tuner when the 
opposite channel is modulated with a 5 -kHz 



tone, in stereo, at full modulation. In Fig. 4, 
the frequency sweep is linear (rather than log- 
arithmic, as in Fig. 3) from 0 Hz to 50 kHz, 
while vertical sensitivity of the display remains 
at IO dB -per- division. The tall spike at the left 
is the reference or desired 5 -kHz output. The 
lower spike, contained within the taller one, is 
the amount of 5 kHz coming out of the oppo- 
site channel and, as can be seen, is some 44 dB 
lower (an excellent separation value at 5 kHz). 
The only additional components from the un- 
modulated channel outputarea bit of second har- 
monicof the 5 -k Hz signal anda somewhat great- 
er- amplitude 19 -kHz pilot signal component. 

The frequency response of the AM tuner 
was essentially no better or worse than that 
obtained from most high -fidelity tuners and 
receivers, with a -6 dB roll -off occurring at 
around 3 kHz. Dial calibration was extremely 
accurate for both the FM and AM frequency 
scales. Results of our AM frequency response 
measurements are shown in Fig. 5. 

Summary 
Our overall product evaluation of the Onkyo 

T -4090 will be found in Table II. Perhaps the 
most outstanding point about this tuner is that 
it is extremely easy to use and tune correctly. 
Considering that the tuner has only one degree 
of selectivity, we feel that the designers have 

come up with a good choice in IF bandwidth 
characteristics to provide lowest distortion re- 
ception and a minimum of interference prob- 
lems. R -E 

TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Onkyo Model. T -4090 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY, NOISE AND R -E R -E 

FREEDOM FROM INTERFERENCE Measurement Evaluation 

IHF Sensitivity. Mono: (AVXdBf) 1.7 19.81 Excellent 

Sensitivity, Stereo (NV) (dBf) 4.0 (17.2) Excellent 

50 dB quieting signal, mono (uVXdBf) 2.2 (12.0) Superb 

50 dB quieting signal, stereo (pVXdBf) 30.0 (34.7) Very good 

Maximum S/N ratio, mono (dB) 79 Excellent 

Maximum S/N ratio, stereo (dB) 71.5 Excellent 

Capture Ratio (dB) 1.4 Very good 

AM suppression (dB) 55 Good 

Image rejection (dB) 95 Excellent 

IF rejection (dB) 96 Excellent 

Spurious rejection (dB) 95 Excellent 

Alternate channel selectivity (dB) 72 Very good 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50Hz to 15 kHz ( , dB) 1.0 Very good 

Harmonic distortion, 1kHz, mono ( %) 0.047 Superb 

Harmonic distortion, 1kHz, stereo ( %) 0.10 Excellent 
Harmonic distortion, 100 Hz, mono ( %) 0.08 Superb 

Harmonic distortion, 100 Hz, stereo ( %) 0.11 Excellent 
Harmonic distortion, 6 kHz, mono ( %) 0.12 Very good 

Harmonic distortion, 6 kHz, stereo ( %) 0.28 Very good 

Distortion at 50 dB quieting. mono ( %) 1.0 Good 

Distortion at 50 dB quieting, stereo ( %) 0.35 Very good 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (MV) (dBf) 4.0 (17.2) Excellent 
Separation. 1 kHz (dB) 46 Excellent 
Separation, 100 Hz (dB) 39 Very good 

Separation. 10 kHz (dB) 40 Superb 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (DV) (dBf) 4.0 (17.2) Excellent 

Dial calibration accuracy ( ±kHz Cai MHz) 100 Excellent 

EVALUATION OF CONTROLS, DESIGN, CONSTRUCTION 
Control layout Very good 

Ease of tuning Excellent 

Accuracy of meters or other tuning aids Excellent 

Usefulness of other controls Very good 

Construction and internal layout Very good 

Ease of servicing Excellent 

Evaluation of extra features, if any Very good 

OVERALL FM PERFORMANCE RATING Excellent 

TABLE 2 

OVERALL PRODUCT ANALYSIS 

Retail price $339.95 
Price category Medium 
Price /performance ratio .... Excellent 
Styling and appearance .... Excellent 
Sound quality Excellent 
Mechanical performance . Very good 

Comments: Frequency synthesized tuners (which the Onkyo T -4090 is not) offer perfect center - 
of- channel tuning that, in turn, results in lowest- distortion reception of FM stations. 
Many of these costly tuners tend to sacrifice ultimate signal -to -noise and selectivity as 

a trade -off for the frequency synthesis. In that regard, the Onkyo T -4090 tends to 
provide the best of both worlds. While not a true frequency synthesis tuning device, its 

quartz -lock tuning system proves to be fully as accurate in being able to zero in on 
exact center -of- channel tuning as are the crystal -controlled frequency synthesis units 
now available. 

To be sure, the T -4090 lacks such features as selectable IF bandwidth, which is 

sometimes of benefit when you are trying to single out relatively weak signals that are 
close in frequency to stronger nearby stations. In our listening tests, such problems of 

this sort that we did encounter were easily overcome through the use of a reasonably 
directional outdoor antenna. 

We found the tuning indicators and LED signal strength indicators to be fully as 

effective, and perhaps more so, than conventional meters. While many tuners 

equipped with such sophisticated tune -lock schemes as Onkyo's "quartz lock" (those 
schemes are often given other names) often end up tuning into signals at anything but 
the optimum lowest -distortion point, such was not the case with the Onkyo T -4090. 
When we tuned for lowest distortion (with the aid of lab equipment) with the lock 

feature temporarily defeated and then activated the lock circuit. the distortion read- 
ings remained exactly the same. 

All of the factory-set levels, such as stereo threshold and muting threshold, were 
ideally set for the sensitivity and quieting characteristics of this tuner which. in them- 
selves are excellent. In short, here is a mid -priced tuner devoid of many frills and fancy 

digital readouts, but one that delivers FM reproduction that is limited only by the 

quality of the program source and broadcasting station's practices. 
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All 
About 
Desoldering 

Careless desoldering procedures can do more damage to 

circuits and components than haphazard soldering. Cor- 
rect desoldering involves five easy -to- master steps. 

EARL R. SAVAGE, K4SDS 

SOONER OR LATER, WE ALL ARE FACED 

with the task of getting a component off 
a PC board. It may be modifying a cir- 
cuit, replacing a defective part or salvag- 
ing parts from a useless board, but the job 
is pretty much the same. Only the big 
corporations can afford to toss out a 
board when some component on it goes 
west. The rest of us must repair them. 

Time was when no one gave much 
thought to desoldering. Heat the solder, 
unwrap the lead and the job was done. 
Now, it is not quite that simple. PC 
boards and small multi -lead parts compli- 
cate the process. 

Of course, desoldering and removing a 
resistor or capacitor presents no special 
problem. It can be done with your regular 
soldering iron. About the only precaution 
is to avoid over -heating. Transistors and 
IC's are another matter, so we'll concen- 
trate on those toughies. Even so, the tools 
and techniques discussed here can be 
used with all kinds of components. 

Removing a transistor from a PC board 
can be a hassle, especially if the transistor 
is to be used again. Desoldering a TO -5 
package can be a pain. Trying to get a 
DIP off undamaged can cause ulcers. Of 
course, there are right ways and wrong 
ways to go about anything and special 
desoldering tools can make all the differ- 
ence. 

Once you start looking around, there 
are many desoldering devices available. 
Each one has a particular job or jobs for 
which it is especially suited. Choosing the 
wrong one for the task at hand can be as 
bad as trying to do with just your old 
soldering iron. 

Generally, the phases of desoldering go 
like this: 

1. Remove the excess solder 
2. Straighten bent pins 
3. Heat all leads simultaneously 
4. Pull out component 

(Steps No. 3 and No. 4 must be 
done together 

5 Clean out the holes 

To help you choose the right tools and 
techniques, we'll examine the major types 
available today. Before we get started, 
though, a word of advice: Desoldering 
requires two hands and then some. You 
won't be able to do that job and hold the 
board, too. Some type of board holder is 
all but essential. PanaVise makes a couple 
of excellent holders, one of which is 
shown in Fig. 1. Another is the Third 
Hand and, of course, you can devise your 
own holder. 

Solder removal 
Do not be misled -there is no method 

that will remove all of the solder every 
time. Some techniques remove more sol- 

FIG. 1- CIRCUIT BOARD HOLDER makes de- 
soldering task easier. 

der than others but even the best will usu- 
ally leave enough to stick the pin to the 
pad or to the edge of the hole. 

Nevertheless, the first step is to remove 
all the solder you can. With some of the 
procedures, you can bypass this step ini- 
tially but if the component is to be 
replaced, the old solder will have to be 
removed anyway. You may as well do it 
sooner instead of later. 

Solder can be removed very effectively 
with the combination iron and vacuum 
bulb shown in Fig. 2. Both Weller and 
Ungar makes these devices (see list of 
suppliers). You can get this device all - 
in -one or just the bulb and tip attachment 
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FIG. 2- COMBINATION SOLDER IRON and vac- 
uum bulb is one of the most effective ways to 
remove solder. 

if you already have the right iron. 
Using the vacuum iron is fairly simple. 

Squeeze the bulb, place the hot tip over 
the soldered pin and release the bulb 
when the solder is molten. Then, eject the 
solder into a metal waste container. This 
system is quite effective. Incidentally, for 
those who are interested, Ungar also 
makes a motor -driven vacuum iron sys- 
tem! 

At this point you can see that removing 
solder puts you on the horns of a dilem- 
ma. The hotter the solder, the more you 
remove. Also, the hotter the solder, the 
more likely you are to damage the board 
and /or component. The trick, of course, 
is to hit a happy medium. This applies to 
the vacuum iron and to the other tech- 
niques below. 

FIG. 3- SEPARATE VACUUM BULB and solder 
iron is not as effective as combination unit 
since each tip must make room for the other. 
Also, two hands are required for this method. 

Before you tackle one of your good 
boards with any of these procedures, it is 
a very good idea to practice on an old 
board. This way you can get a "feel" for 
what is too little heat and what is too 
much. Without some practice you won't 
necessarily ruin a board or component, 
but go slowly at first. Also do not reheat a 

pin right away when you want to give it 
another try. Move on to another pin and 
let that one cool completely before re- 
heating. 

Figure 3 shows a very similar method 
of solder removal. In this case, you use 

your regular iron and a separate vacuum 
bulb. Since the bulb tip and the iron must 
make way for each other, this system is 
not quite as effective as the combination 

vacuum iron. However, the separate bulb 
will get up most of the solder. 

A stronger vacuum is produced by a 

"gun" such as the one in Fig. 4. More 
suction seems to make up, in part at least, 
for the fact that the tip and the iron are 
separate. The vacuum gun pictured is the 
smaller of two from Radio Shack. 

Another approach to solder removal is 

shown in Fig. 5. Here, a wire braid is 

placed on the solder and heated. The 
molten solder is absorbed -soaked up- 
by the braid. Properly used, the braid will 
take up most of the solder. The trick with 
the braid is not to pull on it so that it is 

long and thin. Rather, bunch it up a bit so 

the fine wires are not too close together. 
Desoldering braid is produced by several 
manufacturers under various names. If 
you have some old coaxial cable laying 
around, the braid from it works well, 
too. 

FIG. 4- VACUUM "GUN" is spring loaded and 
produces a strong vacuum. 

The final solder removal method to be 
considered is the "melt- and -brush." The 
procedure is to melt the solder and then 
brush it away with a steel brush soldering 
tool. While this method is better than 
none, it does have several disadvantages. 
First, melt- and -brush leaves more solder 
on the connection than the other meth- 
ods. Second, you must be very careful 
where you brush the molten solder -it 
can cause shorts on the board and it can 
burn your hand or arm. Safety goggles 
are recommended with this technique. 

Perhaps one more so-called desolder- 
ing method should be mentioned. There 
are those who have tried melting the sol- 
der and tapping the board on the work- 
bench. They frequently achieve these re- 
sults: solder flying in all directions with 

FIG. 5- DESOLDERING BRAID soaks up excess 
solder when heat is applied. 

FIG. 6 -PINS AND LEADS must be straightened 
before components can be removed. 

much left on the board, cracked or bro- 
ken board and damaged components. Not 
recommended. 

Straightening bent pins 
A law of electronics states that a sharp- 

ly bent wire cannot be pulled through a 

small hole. It is even worse when there 
are 16 bent wires attached to one object. 
Therefore, pins and wires must be 

straightened if there is to be any hope of 
removing components. 

If the leads on your board were not 
bent flat before soldering, you are some- 
what ahead. Even so, be sure that all are 
relatively straight. Some pins and wires 
may have become pushed aside in han- 
dling before and /or after soldering. 

Whether you must straighten one pin 
or all of them, one of the most convenient 
methods is illustrated in Fig. 6. After the 
solder is molten, a pocket knife blade is 

slipped under the pin and twisted in the 
proper direction. Any steel blade will 
serve as well. The typical soldering -aid 
tool won't work very well if the leads are 
flat on the board. 

FIG. 7 -DIP EXTRACTOR is spring loaded and 
pulls out the IC as soon as the solder melts. 

Pulling the component 
You are now almost ready to remove 

the old component. Only two steps re- 
main and they must be taken together. A 
force must be applied to separate the 
component from the board while ALL 
pins are again heated to remelt the 
remaining solder. To do all this at the 
same time, you will need some devices to 
help unless you have a half -dozen hands. 

You should set up the pulling force 
before you apply heat. Otherwise, it is 
likely that you will have to do it again. An 
excellent means of applying this force to 



an IC is shown in Fig. 7. It is Ungar's 
spring -loaded extractor that will fit 8 -. 
14- and 16 -pin DIP's. (Another is avail- 
able for TO -5's.) This extractor exerts 
sufficient force to pull the IC at the first 
instant of solder melt. 

Simultaneous reheating 
The remaining solder must be melted 

again in order to release the component. 
Obviously, all the leads must be heated at 
the same time. With a regular soldering 
iron, this task is very difficult on a tran- 
sistor. On a DIP, it is all but impossible. 

FIG. 8 -DIP DESOLDERING TIP heats all pins at 
the same time 

The trouble with a normal soldering tip 
is that the solder on the first lead cools 
while you are heating the second or third. 
You must resist the temptation to heat 
the first one more so it will stay molten 
longer. So much heat will surely destroy 
the component and /or damage the board. 

There are two reasonable ways to heat 
all the leads simultaneously. One is to use 
a special iron tip. The one in Fig. 8 is 
Ungar's tip for DIP's. That tip as well as 

others for transistors and TO -5's fits the 
same iron that holds the vacuum bulb tip. 

Another method for heating all the 
leads is to use a torch. Radio Shack's little 
butane torch is shown in Fig. 9. The trick 
in this method is to keep the flame mov- 
ing -just go around the leads in a slow 
circle or rectangle until the puller pops 
the component out. Be very careful or 
you will burn the board. 

Cleaning up 
The old part is out. Now, you are ready 

to install the new one but it won't fit. If 
you look closely, you will find that the 
holes are completely or partially filled 
with solder. You might have thought that 
by now all of it would be gone -no such 
luck! But don't lose heart. 

Mounting holes can be cleaned out in 
several ways. The vacuum iron (Fig. 2) 
can be used to blow the molten solder out. 
Just heat and then squeeze the bulb. The 
separate bulb (Fig. 3) can be used in this 
same manner if you move quickly. When 
using either of these devices, however, be 
very careful of what is in the path of the 
air and molten solder. 

A much more satisfactory way to clean 
the holes is to use a drill. The bit must be 

W 

TABLE 1 

Endeco (Enterprise Development Corp., 5127 E. 65th St.. Indianapolis. IN 46220) 
CIRCLE NO. 94 ON FREE INFORMATION CARD 

500 Series Vacuum Iron 19.66 
510 20W /40W Vacuum iron 24.75 

PaneVise (2850 29th Street, Long Beach, CA 90806) 
CIRCLE NO. 95 ON FREE INFORMATION CARD 

315 Circuit board holder 18.98 
366 Wide opening head 14.49 

(either of the above requires one of several bases) 

Radio Shack (One Tandy Center, Ft. Worth, TX 76102) 
CIRCLE NO. 96 ON FREE INFORMATION CARD 

64 -2085 Vacuum gun 6.29 
64 -2086 Bulb 2.19 
64 -2090 Braid 1.49 
64 -2091 Mini vacuum gun.. 4.29 
64 -2164 Butane torch 6.95 
64 -2178 Cordless drill 15.95 

Ungar (Eldon Industries Inc., P.O. Box 6005, Compton, CA 90220) 
CIRCLE NO. 97 ON FREE INFORMATION CARD 

5011 -5014 Braid 1.42 -1.62 
6946 TO -5 Desoldering tip 3.92 
6948 DIP desoldering tip 4.38 
6982 DIP extractor 3.68 
6983 TO -5 extractor 5.80 
7800 Hot -Vac vacuum iron 24.72 
7805 Bulb 2.52 

Wahl (2902 Locust St., Sterling, IL 61081) 
CIRCLE NO. 98 ON FREE INFORMATION CARD 

6500 PC Drill Attachment 10.95 

Weller (Cooper Group, P.O. Box 728, Apex, NC 17502) 
CIRCLE NO. 99 ON FREE INFORMATION CARD 

DS40 Vacuum iron 30.10 
DS60 Vacuum iron, temperature controlled 38.10 
DS -TCP Desoldering Kit and station 74.4Q 

FIG. 9- BUTANE TORCH also melts the solder 
on all the pins at the same time. Extreme cau- 
tion must be observed to prevent damage to 
the PC board and component. 

FIG. 10 -PC DRILL attachment for Wahl's /so- 
Tip soldering iron quickly cleans holes or 
makes new ones. 

very fine -usually No. 56 (46 thou- 
sandths of an inch). It is all but impossi- 
ble to use a manual drill or a regular 
inch shop hand drill without breaking 
such a small bit. A bit in a pin vise can be 
used with much patience and care. 

Perhaps the most effective drilling pro- 
cedure is to use the set -up shown in Fig. 
10. That is Wahl's drill -head attachment 
that slips right on their cordless Iso -Tip 
iron. It comes complete with a No. 56 bit 
and makes short work of PC holes. 

Radio Shack's cordless drill /saw, per- 
forms well but you will have to put a shim 
(aluminum foil) around the shank of the 
No. 56 bit in order for the chuck to hold 
it. If you have a Moto -Tool or similar 
hand -held grinder /drill, it will also do the 
job effectively. 

Sources 
In order to help you identify and find 

the tools mentioned here, they are listed 
in Table 1. The prices indicated are the 
latest available but they are subject to 
change, of course. 

Many of you will be able to get these 
items locally. They are carried by stores, 
distributors and mail order suppliers. If 
you cannot locate what you want, write 
the manufacturer. (Or, you can circle the 
corresponding number on the free infor- 
mation card.- Editor) R -E 
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Protect OP ames from overloads 
JERALD GRAEME, Burr -Brown Research Corp. 

THOUGH ENGINEERS ARE BECOMING MORE AND 
more aware of the subtleties of operational- amplifier 
characteristics, there are still far too many situations where 
op -amps are being destroyed by voltage and current over- 
loads. This is due, in part, to the proliferation of op -amps 
in unusual applications. 

Some overload conditions are obvious: input breakdown 
under excessive input voltages or output overheating under 
short circuits. Most op -amps are protected to some degree 
against these two conditions. 

Other overload conditions, however, are less evident. 
These include voltages maintained by capacitors after the 
power supplies are turned off. A voltage retained at an 
amplifier input by a capacitor or other source can forward - 
bias and destroy a substrate junction when the negative 
supply voltage becomes less negative than the input voltage. 

To help prevent op -amp failures like these, there are 
several protection circuits that the designer can build. They 
will guard op -amps against power -supply faults and input 
and output overloads. 

PROTECTION FROM POWER- SUPPLY FAULTS 

The most common power -supply faults in op -amp cir- 

cuits are supply reversals and voltage transients. Damage 
from these overloads is prevented by the circuits shown 
in Fig. 1. To protect against damage by voltage reversal, 
a diode is added In series with each power supply to block 
reverse current flow (Fig. 1 -a). This protection also prevents 
forward -bias of an integrated -circuit substrate junction, 
since a reverse -biased diode will now disconnect the nega- 
tive supply. However, for the latter protection alone, 
resistors can be added in series with the inputs to limit the 
substrate current to a few milliamperes. 

Protection against transient voltages is provided by the 
Zener diode clamps and the voltage -absorbing FET current 

FIG. 1- DAMAGE FROM POWER SUPPLY faults is prevented 
because diodes block currents during voltage reversals as shown in a, 

and clamp the power supply terminals to limit transient voltages as 

shown in b. 

sources (Fig. 1 -b). The Zener diodes have `on" voltages 
that are greater than the normal supply voltages but less 
than the maximum supply ratings on the op -amp. Thus, 
the Zener diodes will be off under normal supply voltages, 
and they will clamp the supply transient voltages. 

The current -source -connected FET's are chosen with 

IDSS levels above the normal current drains of the op -amp. 
Below the IDSS level, the FET's are below pinchoff and 
appear as small resistances in series with the supply lines. 
If transients appear on the supply lines, the Zener diodes 
turn on to clamp the supply voltages, and their current 
drains raise the FET currents to IDSS. Now the FET's 
are in pinchoff and they appear as high- impedance current 
sources to support excess voltages. As long as the transients 
do not cause voltage breakdown in the FET's, the transient 
currents are limited to IDSS 

KEEPING INPUT VOLTAGES AT SAFE LEVELS 

Overload conditions at op -amp inputs are essentially 
those of excessive common -mode and differential voltages. 
Either can induce a voltage breakdown that will damage 
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or destroy the input transistors. Because of the precise 
matching needed between the input transistors, even minor 
damage from breakdown can significantly degrade the DC 
input characteristics of the op -amp. Such damage can 
result from quite moderate differential input voltages, 
since bipolar transistors typically have about a 6V emitter - 
base breakdown voltage. Input stages with FET's are less 
vulnerable to overloads of this magnitude, but they are 
more sensitive to the low-energy, high- voltage discharges 
that are frequently encountered. 

FIG. 2 -INPUT CLAMPS protect against any level of input transient 
voltage that does not force excessive current through the diodes 
from the input resistor, in either the inverting (shown in a) or non - 

inverting (shown in b) configuration. 

Protection from very high input voltages is providedl by 
the diode clamps shown in Fig. 2. For both the inverting 
and noninverting configurations, the diodes limit the 
voltages reaching the amplifiers to safe levels without 
restricting signal swing. Input transients of thousands of 
volts can be withstood in this manner, so long as the diode 
currents are adequately limited by the input resistors. To 
permit amplifier common -mode swing in the noninverting 
configuration, the clamp diodes are connected to the power 
supplies rather than to ground (Fig. 2-b). Here, however, 
diode leakages will add to the input error current. 

Input protection against differential signals up to the 
level of power -supply voltages is usually incorporated in 
op -amps. However, larger voltage overloads can still damage 
the amplifiers. Further protection against differential 
voltage overloads can be provided (Fig. 3 -a) so long as the 
overloads don't raise either input beyond the supply -voltage 
levels. Where this latter condition is possible, the supply - 
level clamps shown in Fig. 2-b should be added. 

Once again, diode clamps are used as in Fig. 2 -a, but in 
this case (Fig. 3-a) the current- limiting resistance is divided 
equally between the two inputs. Thus, the error -voltage 
drops produced with the input bias currents will tend to 
match and cancel. Some error will remain, however, due 
to the differences in input bias currents. 

Another error with this clamp circuit can result from 
the input current that it draws under overload. This current 
can be a serious error in comparator circuits, where high 
input resistance is needed in the overload state. To lower 
the overload input current, the values of input resistors can 
be increased, but this also increases the error voltage pro- 
duced by the input offset current of the op -amp. 

The weaknesses of the clamp circuit in Fig. 3 -a can be 
avoided2 with a second protection circuit (Fig. 3 -b). In 
this case the differential input voltage is limited by a high - 
resistance divider for low current under overload. In normal 
operation the large resistors would develop significant error 
voltages, but they are shunted by low FET resistances. 
Specifically, DC error would be significant only at the 

comparator trip point, where the added voltage would 
produce an offset. But with the protection circuit, the 
differential input voltage at the trip point is zero, leaving 
the diodes off, and hence providing zero gate bias for the 
FET's. 

With this bias, both FET's have a low channel resistance, 
ron, that produces only a small error voltage because of the 
input bias current. When the input signal moves away from 
the trip point, the gate- source voltage of one FET or the 
other increases. This, in turn, increases the channel resist- 

FIG 3 -THE EFFECT of differential input overloads can be etimi 
nated by one of these two protection circuits. Amplifier input volt 
age can be reduced by either clamping as shown in a, or by selectively 
dividing as shown in b. 

ance of the FET until it reaches the megohm level of rds at 
pinchoff. Then, the input current must flow through the 
resistor in parallel with this FET and through the other 
FET, which is zero -biased. This, in effect, leaves an input 
divider, R2/ (R1 + R2), to reduce the input signal. 

The most common types of output overloads are excess 

power dissipation and output -stage breakdown when the 
output is shorted. Most op -amps incorporate current - 
limiting circuits to control power dissipation. External 
current limits can be added if they are not in the op -amp or 
if a lower level of limiting current is desired to protect a 

load. Also, such a reduced current limit may be needed 
when the output is shorted to a point above or below 
ground potential. In this case the added potential may 
increase the output -stage dissipation. And if the output 
is shorted to a voltage beyond the power -supply levels, 
voltage breakdown can result. 

LIMITING OUTPUT CURRENTS 

One way of providing an external current limit is to 
connect current sources in series with the power supplies 
(Fig. 4). When the supply- current drains are below the 
design level of the current sources, the transistors add low 
resistances in series with the supplies. The bipolar -transistor 
current sources are then in saturation, adding resistances 
equal to rsat plus 10 ohms, and the FET's are not yet in 
pinchoff, so they each add a resistance of ron. Provided 
these small resistances are bypassed, they have little effect 
on performance. When the supply currents reach the pre- 
determined operating levels of the current sources, the 
transistors start to operate in their constant -current mode - 
with very high output resistances. Only a small additional 
current is then needed to develop large voltage drops across 
the current sources and reduce the supply voltage. 

A somewhat simpler external current limit is provided if 
a single current source is added in series with the output. 
This simplicity stems from the ability of an FET to operate 
in an inverted mode, so that only one FET is necessary 



FIG 4- PRECISE SELECTABLE CURRENT LIMITING results 
when current sources are added in series with the power supplies as 

shown in a and b. To limit both current polarities, an FET current 
source in series with the output may be added as shown in c. 

FIG. 5- PROTECTION FROM EXCESSIVE VOLTAGES that may 
be connected accidentally to the output is provided by Zener -diode 
clamps. 

(Fig. 4-c). For currents flowing into the output terminal, 
D2 is reverse -biased, and the voltage on the FET produces 
gate -drain leakage current that is conducted by D1. For this 
low diode current, the voltage D1 is too low to forward - 
bias the gate- source junction, but the diode does connect 
the gate to the source. As before, the FET operates as a 

current source. 
Once again, the series resistance added by the FET is 

low (rod until limiting occurs at IDSS. Since this resistance 
is inside the amplifier feedback loop, its effect is divided 
by the loop gain. When the output current reverses and 
flows out of the output terminal, D1 turns off and D2 

conducts the leakage current. In this way the gate is con- 
nected to the drain for an inverted FET current source. 
Thus, the circuit works for both polarities of output 
current. 

If an output short circuit or an inductive load causes the 
output voltage to exceed one of the power -supply levels, 
the output stage can be damaged by voltage breakdown. 
Protection against such an overload can be provided by 
Zener clamps (Fig. 5). 

With the Zener diodes, the op -amp output terminal 
cannot be pulled beyond selectable voltage levels, and the 
excess voltage is absorbed by RL. The current- limiting 
resistor, RL, should be made large enough to protect the 
Zener diodes, but not so large as to develop a swing- limiting 
voltage in normal operation. Since RL is in the feedback 
loop, its contribution to output impedance is diminished by 
the loop gain. 

Note that a high voltage on the output terminal also 
raises the voltage on the inverting amplifier input through 
the voltage divider formed by the feedback resistors. While 
this voltage is reduced by the divider, it can sometimes 
break down the input stage. If this is a possibility, input 
protection should be used. R -E 
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plifiers; Design and Applications, McGraw -Hill, New York 
(1971). 
2. Accardi, L., "Modified 710 Maintains Accuracy at High 
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Solid State News 
Z -80 -based systems 

Futuredata (formerly known as Micro - 
kit) has announced four Z -80 -based pro- 
duct- development systems: Microsys- 
tem/12 and Microsystem /15 are tape - 
based, and Microsystem/20 and Micro- 
system /30 are disc -based. 

The systems include a CPU with up to 
56K of memory, a 960- character CRT, 
ASCII keyboard, a cassette tape or dual 
floppy disc, and operating- system soft- 
ware and documentation. An in- circuit 
emulator, line printers, BASIC and ex- 
tended BASIC compilers, and RDOS disc 
operating system and a word processor 

are available as options. Plug -in modules 
convert the systems to 8080 or 6800 
processors. 

The systems contain two RS -232 serial 
ports, an 8 -bit parallel TTL I/O port, a 
reala -time clock, a PROM bootstrap, 
memory write -protect under software 
control, eight -level vectored interrupts, 
DMA, and complete disc and tape operat- 
ing systems and monitor, debugger, edi- 
tor, assembler and copy utility. 

For additional information, contact Fu- 
turedata Computer Corporation, 11205 
South La Cienega Boulevard, Los An- 
geles, CA 90045. 

Regulator- bridge combination 
The Fairchild Integrated Circuits 

Group has developed the SH 1705, a 5- 
volt, 5 -amp voltage regulator in a 4 -pin 
TO -3 package. Its novelty stems from a 
built -in fullwave diode- rectifier bridge. 
The device can dissipate 50 watts and has 
built -in protection against short circuits 
and thermal overload. The SH 1705 is 

priced at $6.50 each in 100 quantities. 
Request details from Fairchild Camera 
and Instrument, Integrated Circuits 
Group, 313 Fairchild Drive, Mountain 
View, CA 94042. R -E 



The sharpest picture ever achieved 
in big -screen projection TV 
The new Heathkit Screen Star sets a new 
standard in picture quality for big- screen 
projection TV. The finest F1.O lenses you 
can buy produce one of the clearest, 
brightest pictures ever. 
Imagine watching all your favorite TV 
movies and sports events on a big 6 -foot 
diagonal screen. Heathkit's three -tube 
projection gives you brighter, more vivid 
color. And it's a lot easier to build than 
conventional TV's. 

A complete computer system in one 
compact unit 
The Heathkit All -In -One Computer takes 
the guesswork out of selecting a bal- 
anced computer system. It includes 
built -in floppy storage, smart terminal, 
heavy -duty keyboard, 12 -key numeric 
pad, Z80 CPU, and 16K RAM expandable 
to 48K -all in one compact unit. 
Two Z80 microprocessors mean ter- 
minal and computer never share 
power. So both can operate faster 
on more complex programs. And 
there's no better way to learn 
about computers than to build 
one yourself. 

=4111117.2C-- - =tam- 

The only computerized home 
weather station for instant, up-to- 

the-minute weather reports 
Just push a button for reliable weather 
information anytime you need it with 
the unique Heathkit Weather Station. 

It gives you digital readouts on 
F or C temperatures, wind speed in 

miles or kilometers per hour or in 
knots, wind direction, barometric 

pressure, date and time of day, even 
the wind chill factor. 

This microprocessor -based weather 
computer has memory to store data 

and precision infra -red sensing 
devices built into the outdoor trans- 

mitter. And it's very easy to build. 

The finest stereo receiver ever 
introduced by one of the 

leaders in audio technology 
It's loaded with luxury features that 

let you adjust your music to your 
preference. 

Special features include a Precision 
Tuning System (PTS) that automati- 

cally corrects mistuning. 5- section FM 
tuning capacitor gives you maximum 

rejection of unwanted signals for lower 
noise, cleaner sound. Digital frequency 

readout, center tune meter, and flywheel 
loaded tuning are just a few of the lux- 

ury touches. Complete 
specifications are in the 
latest Heathkit Catalog. 

CMS 

Heathkit 
If coupon is missing, write Heath Co., 

Dept. 020.590, 
Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathkit Electronic 
Centers (units of Schlumberger Products Corp.) in major cities 
throughout the U.S. See your white pages. 

s 

FREE CATALOG 
See all the newest innovations in build -it- 
yourself kits in the latest free Heathkit Catalog. 
It contains nearly 400 exciting kits for your home, 
work or pleasure. Send today. 

---- ------ -- 
Send to: Heath Company, Dept. 020 -590 

Benton Harbor, MI 49022 
Yes, please send me a Heathkit Catalog. 
I am not currently receiving a catalog. 

Name 

Address 

City - State 

LCL-720 

CIRCLE 100 ON FREE INFORMATION CARD 

Zip 
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More information on new lit is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside the back cover 

AUDIOPHILE DISC CATALOG, StandarDisc In- 
ternational Reference Series, lists analog record- 
ings of classical symphonic, ensemble and solo 
performances (Gale label); direct -to -disc record- 
ings of rock, ragtime, jazz, violin and chamber 
music (Umbrella label); direct -to -disc pressings 
from RCA and Toshiba EMI; and a digitally mas- 
tered Telarc album. Some of the titles are: "Hello 
Hank Jones /Clifford Jordan," a jazz work; the 
Tokyo String Ensemble playing Samuel Barber's 
"Adagio for Strings "; and "Sambatuque," Latin 
rhythms from Brazil. Several audio and demo test 
records are also available.- Audio -Technica, 
U.S., Inc., 33 Shiawassee Ave., Fairlawn. OH 
44313. 

CIRCLE 141 ON FREE INFORMATION CARD 

BOOK CATALOG, Number 16, contains 51 pages 
describing full inventory of books and manuals 
ranging from amateur radio license study guides 
to vacuum tubes. Both a table of contents and an 
author and title cross -reference are given. The 
Complete Handbook of Electrical and House Wir- 
ing, Practical Test Equipment You Can Build, 
Beginner's Guide to Microprocessors are just a 

few of the titles contained in this catalog, which 
also lists schematic /servicing manuals for color 
and black and white TV's, radio, CB's, etc. A sep- 
arate order form is included. -TAB Books, Blue 
Ridge Summit, PA 17214. 

CIRCLE 142 ON FREE INFORMATION CARD 

RECONDITIONED TEST EQUIPMENT, 64 -page 
catalog lists over 1000 individual test instruments 
including amplifiers; analyzers; RLC and imped- 
ance bridges; frequency counters, meters and 
D/A converters; signal generators; RFI /EMI 
equipment; plus many, many more. Each unit is 
described and priced, and all are reconditioned 
and calibrated to manufacturers' specs. A handy 
index is contained in the front of the catalog. - 
Tucker Electronics Co., 1717 S. Jupiter Rd.. 
Garland, TX 75040. 

CIRCLE 143 ON FREE INFORMATION CARD 

FLAMEPROOF RESISTOR BROCHURE is a 10- 
page, 4 -color brochure that lists ' . -watt, ' z -watt, 
1 -watt and 2 -watt flameproof resistors with val- 
ues ranging from 1 ohm to 100 megohms. How 
the resistors are made noncombustible as well as 

resistant to normal operating current despite 
temperature, humidity or voltage variations is 
explained. A line of noncombustible wirewound 
1- and 2 -watt resistors with values from 0.1 
ohm -1000 ohms with 5% tolerance is also avail- 
able. -GTE Sylvania, 1025 Westminster Dr., Wil- 
liamsport, PA 17701. 

CIRCLE 144 ON FREE INFORMATION CARD 

TEST EQUIPMENT, Catalog 1979, contains 104 
pages of information, technical specifications and 
illustrations on products in these categories: 
oscilloscopes, counters and counter /timers, re- 
corders, signal generators, and radio and TV ser- 
vice equipment. Also included is an extensive list 
of sales offices and service locations in the U.S. 
and Canada.- Philips Test and Measuring In- 
struments, Inc., 85 McKee Dr., Mahwah, NJ 
07430. 

CIRCLE 145 ON FREE INFORMATION CARD 

CAMERA REPAIR, Careers in Camera Repair, 
brochure contains 4 pages describing the oppor- 
tunities in the growing field of photo equipment 
technology. It covers the training avenues open to 
aspiring technicians in a variety of fields. The 
camera field enjoys a wide scope of career possi- 
bilities in science, research, government and edu- 
cation.- National Camera Technical Training 
Div., 2000 West Union Ave., Englewood, CO 
80110. R -E 

CIRCLE 146 ON FREE INFORMATION CARD 

Unique, New SONIC SENTRY from Delta 
Blows the Horn on Vehicle Burglary and Intrusion... 
...and robs would -be thieves of their most important conspirators.. 
Opportunity, Anonymity, and Concealment. A silent vigilant 
sentinel, the Sonic Sentry literally blows the horn on 
any intrusion into the field of harmless, invisible ultrasonic 
protection that is cast throughout the interior of 
the vehicle. 
Anyone who has a 12 -volt vehicle with a horn or other 
noisemaker, and a hard exterior surface can enjoy 
Sonic Sentry security. And because it's manufactured 
by Delta Products, you know it's backed by an established 
firm with an industry -wide reputation for product 
integrity and superior service. 

Sonic Sentry is meticulously engineered to incorporate the best 
in ultrasonics with built -in safeguards against false alarm. In addition: 
1. Installation is easy, involving only three 

simple wire connections. 
2. There are no holes to drill for installation 

3. Sonic Sentry is keyless and includes 
entry exit delay, and automatic one 
minute alarm timer. 

4 It protects the interior of any van, camper, 
mobile home or trailer, as well as 
automobiles, trucks, etc. 

5. Sonic Sentry is the only vehicle ultrasonic 
designed by a professional electronics 
company with extensive experience in the 
field of ultrasonics. 

CIRCLE 66 ON FREE INFORMATION CARD 

DELTA PRODUCTS, 

Please send Sonic Sentry(ies) 
$59.95 plus $1.00 postage 

Check enclosed. 

Charge my: Li Master Charge VISA 

icTi 

I 

Sonic 
dynamite 

to 

/ PO. Box 1147 630 So. 7th Street. 
Grand Junction. Colorado 81501 

1303) 242 -9000 Dept. RE 

Please send complete information about the 
Sentry, together with facts on Deltas line o} 
automotive. motorcycle and security product s 

Crod11 
Card . I TT I I 

tnbrs.r 
M.. 

Exy 
DM. 

Name 
Address 

City 

W.n., nn.rg. MWI 

State 

Mo o Yost 
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hobby corner 

Here's the answer to last month's Mystery Light puzzle 
EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

LAST MONTH I TOLD YOU ABOUT A MYSTE.- 

rious light box submitted by Tom Faron. 
I told you what it looks like and what it 
does. As you recall, the question was: how 
does it work? 

A few of you sent in workable solutions 
but others missed the boat. In case you 
did not figure out the puzzle, here is the 
ww,i\ Tom made his box. 

FIß.1 

120 VAC 

First, let's examine the actual circuit 
that is shown in Fig. I. Remember: this is 

not what you see when you look at the 
clear plastic box, but we will come back 
to that later. 

The real trick is diodes (D1D4), 
which provide independent control of the 
lamps by the switches. Switch SI controls 
lamp I1 and S2, 12. The wire labelled A 
functions as a dual -lane highway for the 
current. 

The result is that, with only two wires 
between the switches and the lamps, you 
can turn both lamps off, both on, or either 
one on by itself. Note that this circuit will 
not function properly with a DC voltage 
applied. 

Now all this would not be so tricky if 
Tom had not put it in a clear plastic box 
so that it appears that he has nothing to 
hide. But he does hide several things and 
here is how he does it. 

Of course, the diodes are a dead give- 
away so they are hidden in the wire 
connections. The diodes are of the sub- 
miniature variety and they are soldered in 
with very short leads. Since all the wiring 
is done with insulated wire, Tom's use of 
heat- shrink tubing insulation over each 
diode makes it look like a plain insulated 
solder joint. In fact, even after you know 
the diodes are in there, their shapes are 
hard to see. 

The second deception is in the selection 
and wiring of the switches. SPST switch- 
es are all that the circuit requires but 

DPST switches are used. The straight - 
through side of the AC line is routed 
through the switches and "dummy - 
wired" to the unused contacts. Actually, 
all the switch contacts are jumble -wired 
and it takes a sharp eye to discover that 
one side of the line is not broken at all. 

Tom's final deception lies in his choice 
of lamps. They burn at only about half - 
brightness in this circuit (because of the 
diodes, each one can get current for only 
half the AC waveform). Since this, too, 
would be a giveaway to the circuit, he 
chose an uncommon lamp -in this case, a 

clear 71/2 watt lamp. Any bulb will work 
but pick an unusual one so that the 
observer is not likely to say right away: 
"Hey, those bulbs are not as bright as 

they are supposed to be!" 
There you have the solution to the 

mystery light box. Put one together and 
you can have some fun with your "smart" 
friends. Thanks, Tom, for sharing your 
circuit. 

If you liked this puzzle circuit and have 
one of your own, send it along and we'll 
see if other readers can figure out how it 
works. 

The mailbag 
We really do enjoy and appreciate the 

many letters and questions that you send 
in. Since so many of you take the time to 
write, I think you would like to know 
what kind of letters we get from other 
readers. Well, the letters and cards can be 
divided into three groups. There are the 
simple, the interesting, and the impossi- 
ble! 

The simple ones ask things like parts 
sources (that answer was covered in an 

earlier column, and the answer is maga- 
zine ads, mail order catalogs and local 
suppliers). Another example is inquiries 
for information that is readily available in 
any common reference. Come now; every 
serious hobbyist should have a few basic 
reference books. On IC's, for instance, 
Don Lancaster has written an excellent 
series of Cookbooks (TTL, CMOS, etc.) 
and there are many others from which to 
choose. 

Normally, you don't hear about the 
simple ones but from time to time, we do 
discuss some of the interesting letters and 
questions. They are the ones that raise 
unusual problems and offer solutions to 
others. But you don't hear about the third 

type either -the impossible ones are just 
that. 

Some of the impossibles are from folk 
who build a project out of this column, 
other articles or, even, other magazines. 
They find that it doesn't function proper- 
ly and write to find out why not. (Did you 
ever try to troubleshoot a project from 
2,000 miles away ?) Then, there are let- 
ters that indicate a lack of understanding 
of basic electronics or, even, electricity. 

Those are impossible because a re- 
sponse would be as long as a book -half 
of a book, at least. I'm not making fun of 
those writers -all of us were like that 
when we started out. The thing is that one 
must attempt to grow in knowledge as he 

gains in experience. Reading only "how - 
to-do-it" articles simply will not build a 

sufficient knowledge base for anything 
more than dabbling in electronics. 

Well, what to do? Here are some of the 
many possibilities: 

Read and study the theory or 
"how it works" sections of con- 
struction articles. Passing up 
those paragraphs will cost you in 

the long run. 
Give special attention to the arti- 
cles you find on basic electronics 
and theory. Every new idea you 
understand will be needed and 
valuable sooner or later. 
Begin a study program if you want 
to do more than dabble in elec- 
tronics someday. This is a neces- 
sity whether you want to make a 

living in this fascinating field or 
simply be a competent hobbyist. 
There are many approaches to a 

study program: planned serious 
reading and study entirely on your 
own; following a plan designed by 
experts (Heath, American Radio 
Relay League and others); night 
classes offered by your local pub- 
lic schools or a Junior /Community 
College. 

Remember the old adage: "If it's worth 
doing, it's worth doing well." Electronics 
is not all parts, tools and instruments. 
That's a large and fun portion of it but 
unless it stands on a good knowledge 
base, it is quite limited. 

Start your own collection of reference 
books. Undertake a study program. Get 
the most out of your hobby. 

Getting back to the subject of letters 
per se, there are two more points of 
importance: the matters of time and the 
self- addressed stamped envelope 

continued on page 80 
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Celebrate RADIO -ELECTRONICS' 
50th Anniversary with our $ale VIZ ricñ TRIPLETT 

PHILIPS HICKOK FLUKE 

New Portable Digital Capacitance Meter 

820 Measures capacitance 
from 0 1 pF to 1 Farad 

Resolves to 0 1 pF 

10 ranges for accuracy 
and resolution 

4 digit easy-to-read LED 
display 

0 5 °o accuracy 

Special lead insertion 
tacks or banana lacks 
Fuse protected 

Uses either rechargeable 
or disposable batteres 

Overrange indication 

Call For Our Price 

3 -1/2 Digit DMM with .5% Accuracy 

MNECIS EW 

MODEL 

2810 
3'. digit easy to read LED display 

0 5 °. DC accuracy typical 

100/AV. 01 resolution 

10 Ohm range and Control to zero 
lead resistance 

Selectable High- Low -power ohms 
on tour ranges 

Auto zeroing 

Call For Our Price 

IT 

FLUKE DIGITAL MULTIMETERS 

IL Llu 8022A 
Extensive overload and transient protection 
Rugged construction 
Hi. Lo power ohms for in- circuit resistance and diode testing 
10 MO input impedance doesn't load circuit 
200 hour battery Ide - low battery indicator 
Large LCD readout - 2000 counts 
1 year calibration cycle 
One -hand operation 

NOW $129. 
BASIC 
SPECIFICATIONS 

sons 
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DIGITAL MULTIMETERS 

8020A NOW 0.1o%o Basic dc accuracy 

p., ,,ges -5 Functions plus New Conductance Function for up to 
10000 Mir Leakage Measurements 
Extensive Overload and Transient Protection 
Rugged Construction - 2Year Warranty 
Hi /Lo Power Ohms for In- circuit Resistance and Diode Testing 
10 Mt: AC /DC Input Impedance Doesn't Load Circuit 
200 Hour. 9V- Battery Life -Low Battery Indicator 
Large LCD Readout -2000 Counts 
0 1°s Basic dc accuracy 

One Hand Operation 
Complete with Battery and Test Leads 

The new nuke 6020A continuo the atand.ra or nitanc sil by tn. nrONy success. 
fui a000a multimnr family Many feature. set the 8020Á apart as nuts e.cprionai 

ment 
T,.ntv-tour ranges ana 5 functions Include massuring capability up to 

1000000. 750V ac. 2A ac'dc n0 20 MtI nt /LO ohm are included for in -0 r_uir 
re ne .na diode InI capability In aaanion. new Conductance function Mows 
resistance and iinkag meaauremnts up to 10.000 Mtt. moat for e.t.a bond .000 
and component checking 

nn. 8020A bad ban naval wan the user in mina ana features .clusi on-nana 
n For harsh w ne 0020A nas ruOa.dmed c. and 

o.aNanf en!o o backed up by 1.year w anty Long re. 

stab^av It -year calibralion cycles seaciient wren only rn i aaius n tmis UV, 

200 rv:rs of c°nts..-es ore a. ° -a, bee , e. e.. o a s lg.. 9V a'.a' -ne Dace, 

FREE CASE WITH 

r-.s 
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8020A 
80MHz Counter with Period Function 

Call For Our Price 

MODEL 1820 
5Hz to 80MHz reading guaranteed - 
100MHz typical 

Period measurements from 5H.- 
to 1MHz 

Period average. auto and manual 
positions 

One PPM resolution 

Totalizes to 999999 plus overfhv. 

Elapsed time measurements fr 
to 9999 99 seconds plus over'- :. 

One -megohm input resistance 

Bright 43 high LED readouts 

LC R-740 

Mate r..a.na C 

Regular price 5350 

$299.95 

e ji! accurate 3 unit digital readout 

Measures inductance ILI. Capacitance ICI. 
and Resistance I RI. within n O 5c. accuracy 

Operates on one 9V battery 

New Low Distortion Function Generator 

MODEL 3010 
Generales s y....mt e . g 
waveforms 

Variable amplitude and fixed TTL square 
wave outputs 

0 1 Hz to 1 MHz in six ranges 

Push button range and function seiecbcc 

Typical sine wave distortion under 0 5- 
from 0 1 Hz to 100kHz 

Variable DC offset for engineering 
applications 

VCO external input for sweep-frequenC- 
tests 

New Sweep /Function Generator 
MODEL 3020 

Four instruments in one 
package -sweep generator func- 
tion generator pulse generator 
tone-burst generator 

Covers 0 02Hz -2MHz 

1000 1 tuning range 

Lowdistorhon high- accuracy 
outputs 

Three-step attenuator plus 
vernier control 

internal linear and log sweeps 

Tone -burst output is front-panel or 
externally programmable 



:41(PRECISION 

Non -Linear Systems 

LEADER DORIC 

MI DATA PRECISION 
J 

FINAL 
CLOSE -OUT 

DUAL -TRACE 5" 30MHz 
TRIGGERED SCOPE... 

MODEL 

1474 

Call For Our Price 

Rise time 11 7 nS or less 

Built -in signal delay line permits view of lead' 
edge of high frequency pulse rise time 

Triggers on signals up to 50MHz 

5mV Cr', vertical SerrS t ty 

Mode automatically shifts between CHOP 
and ALTERNATE as you change sweep time 

Checks most digital logic circuitry, including ECL 
High accuracy ten 005ition vertical input attenuator 

Flat response with smooth rolloff past 30 MHz 

PDA CRT with P31 phosphor 

Built-in high and low-pass filters 

Maintains calibration accuracy from over 105-130 
VAC and 205260 VAC 

20 calibrated sweeps -0 2 uS cm -0 5 S cm 

Differential input capability 

Algebraic addition and subtraction 

Budtiin RF detector for modulation envelope displa, 

Illuminated graticule 

PORTABLE OSCILLOSCOPES 

Non -Linear Systems 

MS15 

BATTERY OPERATED 

MS215 MS230 

Single Trace 15MHz 

Reg price 5318 

$26995 

Dual Trace 15 MHz 

535995 

Dual Trace 30MHz 

$459 

Automatic Transistor Checker 

Mstru mis Corp 

LTC -906 

regular price 518c, 

$159.95 

Lights Up. Sounds Off. Measures. 
Identifies. Displays. 

A multipurpose. portable. transistor checker 
automatically better for laboratory. shop 
and school 

Checks transistors. FETs. diodes good or bad 
ä in or out of circuit 

Automatically tests a broad range of parameters 
with simple program on-on switches -no 
confusing buttons or lead changes 

Automatically identities Germanium or Silicon 
plus emitter base and collector 

LED display plus audible tone indicates 
cefective or good performance 

Absolute meter readout of DC parameters 

Lab -Quality 
Semiconductor Tester... 

alKPRIEOSKW 

Measure F- of bipolar transistors up to 
t 500 MHz 

Nondestructive testing of transistor and diode 
breakdown voltages 

Measures transistor beta or FET gm 

Measures all transistor breakdown and leakage 
parameters 

Fast testing of transistors. FET s. and SCR 
in or ouoGrcut 
Base diagrams are not required 

No biasing information required 

Identifies all leads of transistors and SCR 5 

Automatic identification of PNP NPN types and 
N- or P-channel FETs 

Call For Our Price 

ASTER CHARGE 

J 
THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
800 -223 -0474 AD/a 

VISA 

ille#FC 54 WEST 45th STREET, NEW YORK. N.Y. 10036 212- 687.2224ELEC 
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ELF II by Herron Write and run programs -the 
very first night -even if you've 
never used a computer before! 

Featuring RDA 
1802 
COSMAC CPU 

Own a powerful home computer system, starting for lust 199.95 -a price that 

gets you up and running the very first night with your own TV tor a video 

display $99 95 ELf II includes RCA 1802 B bit microprocessor addressable to 64k 

bytes with DMA, interrupt. 16 registers. ALU. 256 byte RAM, lull her keyboard. 

two digit hex output display, stable crystal clock tor timing purposes. RCA 1861 

video IC to display your programs on any video monitor or TV screen and 5 slot 

plug or expansion bus ,less connectors/ to expand El I/ into a grant, 

ELF II Explodes Into A Giant! 
Master ELf It's 59995 capabilities then expand with GIANT BOARD 

KLUGE BOARD 4k RAM BOARDS TINY BASIC ASCII KEYBOARD 

LIGHT PEN ELf BUG MONITOR COLOR GRAPHICS b MUSIC SYSTEM 

TEXT EDITOR ASSEMBLER DISASSEMBLER VIDEO DISPLAY BOARD 

and another great reason for getting your ELF now 

You're up and running with video graphics for just $99 95 - 
then use low cost add -ons to create your own personal system 
that rivals home computers sold tor 5 -times ELF Il s low price, 

prerecorded lape cassettes 

ELF II Gives You The Power To Make Things Happen! 
Expanded. ELF II can give you more power to make things happen in the real 

world than heavily advertised home computers that sell for a lot more money 

Thanks to an ongoing comm,ttment to develop the RCA 1801 for home computer 

use. the ELF 11 products being introduced by Netronics - keep You right on the 

outer (tinge of today's small computer technology It's a perfect computer lot 

engineering. business. industrial. scientific and personal applications. 

Plug in the GIANT BOARD to record and play back programs. edit and 

debug programs, communicate with remote devices and make things happen in 

the outside world Add Meg* Iprotolypingl Bard and you can use ELF 11 to 

solve special problems such as operating a complex alarm system or controlling 

a punting press Add 6k RAM Beards to write longer programs. store more 

information and solve more sophisticated problems 

ELF II add ons already include the Elf It Light Pan and the amazing ELF BUG 

Maitse -two extremely recent breakthroughs that have not yet been duplicated 

by any other manutacturer 

The Elf BUG Monitor lets you debug programs with lightening weed because 

the key to debugging is to know what's inside the registers al the microproces 

sor And, with the ELF BUG Monitor, instead al single stepping through your 

programs. you can now display the entire contents al the registers On your TV 

screen You lind out immediately what's going on and can make any necessary 

changes 

The incredible Elf II light Pen lets you write or draw anything you want on a 

TV screen with lust a wave of the "magic wand" Neuonmcs has also introduced 

the ELF ll Color Graphics b Music System -more breakthroughs that ELF II 

owners wee the first to enloyi 

ELF II Tiny BASIC 
Ultimately. ELF II understands only machine language -the fundamental coding 

required by all computers. But, to simplify your relationship with Elf 11, we've 
introduced an ELF II Tiny BASIC that makes communicating with ELF 11 a 

Were 
Now Available! Text Editor. Assembler, 
Disassembler And A New Video Display Board! 

The Teal Editor gives you word processing ability and the ability to edit 
programs or tell while it is displayed on your video monitor Lines and charac 

tea may be quickly inserted. deleted lb changed Add a printer and ELF II can 

type letters for you -error tree -plus print names and addresses from your 

marling list' 
ELF 1I's Assembler translates assembly language programs into hexadecimal 

machine code for ELF II use The Assembler features mnemonic abbreviations 
rather than numerics so that the instructions on your programs are easier to 

read - This is a big help in catching errors 

ELF Its Di klar takes machine code programs and produces assembly 

language source listings This helps you understand the programs you are 

working with and improve them when required. 

The new ELF H Video Display Bard Its you generate a sharp. professional 
32 or 64 character by 16 line upper and lower case display on your TV screen or 

video monitor - dramatically improving your unexpended 499.95 ELF II. When you 
get imo Ionget programs the Video Display Board is a real blessing' 

Now Available! 
A -D D -A Board KR includes I channel (expandable to 

4) D -A, A -D converters, S29.95 plus S2 postage & hand- 
ling., 

PILOT Len -A new texlorlented language that 
allows you to write educational programs on ELF II with 
speed and ease! Write programs for games...unscram - 
bling sentences...spelling drills... "rill in the missing 
word" tests, etc.! PILOT is a must for any ELF II owner 
with children. PILOT Language on cassette tape. only 
519.95 postpaid! 

Ganse Package on cassette tape (requires 4k RAM). 
S9.95 plus S2 postage & handling. 

('lip Here and Attach to Your Order Below! r 

BREAKTHROUGH! 
Netronics proudly announced the release of 
the first 1002 FULL BASIC, written by L. 
Sandlin, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p &h. Also 
available for RCA VIP and other 1802 systems 
(send for details)! 

Master This Computer In A Flash! 
Regardless of how minimal your computer background is now, you can learn 

to program an ELF II in almost no time at all Du, Short Course On Micropro 

cesso, b Computer Programming- written in non technical language- guides you 

through each of the RCA COSMAC 1802's capabilities. so you'll understand 
everything Elf II can do and how to get 11F II to do it' Don't worry it you've 

been stumped by computer books before. The Short Course represents a malor 

advance in literary clarity in the computer held You don't have to be a computer 

engineer in order to understand it Keyed to ELF II. it's loaded with "hands oó' 
illustrations When you're finished with the Short Course. neither ELF 11 nor the 

RCA 1802 will hold any mysteries for you 

In fact. not only will you now be able to use a personal computer creatively, 

you'll also be able to read magazines such as BYTE INTERFACE AGE POPO 

LAR ELECTRONICS and PERSONAL COMPUTING and tully understand the 

articles And you'll understand how to expand ELF II to give you the exact 

capabilities you need, 

II you work with large computers, ELF 11 and the Short Course will help you 

understand what they're doing 

Get Started For Just $99.95, Complete! 
$99.95 ELF II includes all the hardware and software you need to start writing 

and running programs at home, displaying video graphics on your TV screen and 

designing circuits using a microprocessor -the very tint night even if you're 

never used a computer before 

ELF 11 connects directly to the video input of your TV set. without any add, 

'tonal hardware, Or with an S8 95 Rf modulator Ise, coupon below), you can 

connect ELF 11 to your TV's antenna terminals Instead 

ELF 11 has been designed to play all the video games you want. including a 

fascinating new targetimissile gun game that was developed specifically for Elf 
II But games are only the icing on the cake The real value of ELF II is that it 

gives you a chance to write machine language programs -and machine language 

is the fundamental language of all computers. At course. machine language is 

only a starting point You can also program ELF II with assembly language and 

tiny BASIC But ELI Its machine language capability gives you a chance to 

develop a working knowledge of computers that you can't gel from running only 

Netronics R &D Ltd., Dept RE -11 (PHONE ORDERS ACCEPTED! 
333 Litchfield Road, New Milford, CT 06776 Call (203) 354 -9375 

Yes, I want my own computer! Please rush me- 
.. i. COSMAC f. large rte s a , ',i eakmiough a engineers and laymen 

S ,r S', postpaid 

Short Course On 

Programming , 

rcropraessor 6 Computer 

ALSO AVAILABLE FOR ELF 11 - 
GIANT BOARD"' 

Kluge 
S17 00 

Mt Slahc 

S89 95 
RAM kn :. 

Bb pin connectors 
S5 70 

Expansion Power Supply 
514 95 

Prpressionar ASCII Keyboard 

,p to ab if s 

any d, page to 

equired ta ear' 

unen adding a, 

wan i?R aSC'i 

Sha 95 

Deluxe melar cabinet for ASCII Keyboard $19 95 

Video Display Board 

n Fti il thy BaSIC 

lord, E 
nt.OSed S 

Deluxe Metal Cabinet with plerigla oust Laver to ELF II (Conn res addlavi 
S.'9 95 Pius S? 5006h 

am also enclosing paYnt,nl Iincludrrg postage 6 handhngl for 
merits checked berow' 

1 want my ELF II weed and tested with power supply RCA 
ion? User s Manual and Shal Course -all tot lust $149 95 plus 
S3 pbn 

CHARGE IT! Exp Dale 
Vrsa C Master Charge 

Blank d 

Account a 

.rubles AL LEI if THEN rNPUt PRiNI 6010 
. SUB RETURN END REM CLEAR 1151 RUN 

P,rA PEEK PORE Comes luny documented and in 

r 
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arpnanunw'ii I n ac lern dneclly on you' t, 'creen rann 
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Elf -BUG' M Deluxe System Monitor tan cassette 
,'rind I c' iunlents or ali registers on 

your tv at any pant in your program Also displays la 
nor n with lull addresses blinking cursor 

A must to the tar us programmer' 
Sion g' 

Text fdila .isserte lade gives you the ability 10 

rieiru' i rod ones and words Iran your pnyrams 
while they are msptayed on your video monitor IRod 
printer and you can use Elf. II to type error Nee letters 

insert names and addresses Iran your malting Irst I 

Sig 95 postpaid 
ussembla nn lAsvne Labe Translates assembly 

Ma serener 

uniations la instructions 
.. prrgrams easier to read 

S1995.' ". 

.. nine code 

programs arto ,Mutes assembly language source 
rugs in help you understand and ,mprnye Your prug' r' 
S19 9s on cassette rape 

SAVE 5990 -Teri Edita Assemble b DrsassenI 
purchased IOgerher only dot 95' !Require men i' 
May Hoard plus ak rr, rripry I 

r- ELF II lode tin. assentaed 6 tested $7.95 Pius S' 
ORn 

' i ELF It Celar Graphics A Music SysMer IMO kit 
S49 95 pins S2 WS, 

i. Elf iI connects directly to the video input Or ypii' '. 
set withpul additional hardware ro corner Eli 
your antenna terminals instead ace, RF Medularn, 
fA 95 postpaid e 

Cenring Sea AO DA Converte Connouer Blair 
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CIRCLE 62 ON FREE INFORMATION CARD 

DEALER INDUIRIES INVITED J 

HOBBY CORNER 
continued from page 77 

(SASE). There is a difference between 
writing a magazine business office about 
your subscription or whatever and writing 
to the author of an article. 

Most of the guys whose articles you 
read make their living at some other job 
and do their writing "on the side." (This 
one is no exception.) The result is, of 
course, that the time available for an- 
swering letters is quite limited. We really 
enjoy your cards and letters and hope that 
you will keep sending them. However, 
please understand if there is not enough 
time to answer every one of them. If you 
do want a reply, you must enclose an 
SASE. All letters to this column should 
be sent to: Hobby Corner, Radio -Elec- 
tronics, 200 Park Ave. South, New York, 
NY 10003. 

Soldering irons 
A sK hilt buck I sore out my last fine tip 

for my favorite soldering pistol. I couldn't 
find a single replacement within a 50- 
mile radius. 

As I was looking, I kept seeing these 
little cordless irons and, finally, I decided 
to take the plunge and buy one. After all, 
it would be nice not to have a line cord 
dragging over the workbench. I bought a 

Wahl Iso-Tip outfit -iron, recharging 
stand and several tips. 

Oh, boy! "Cordlessness," which I had 
expected to be the advantage, has turned 
out to be just the icing on a very big cake. 
Why hadn't someone told me about these 
things? 

So, I had better tell anyone who hasn't 
already discovered it: these irons are the 
eighth wonder of the workbench! I'll hold 
on to my regular gun (formerly small) for 
larger soldering jobs, but I have found my 
bench companion. 

Not only does my new iron not drag a 
cord around the bench but it is also light- 
weight. The pushbutton control is more 
convenient than a trigger, and makes it 
much easier to control the tip tempera- 
ture. A wide variety of tip shapes can be 
interchanged quickly since they are 
spring- loaded. The tip sticks out less from 
your hand, resulting in better balance and 
control. The iron heats up much faster 
than any iron I have used before. The 
built -in light is located nearer the tip so 
that I can better see what I'm doing. 

Well, I wish I had discovered this iron 
when it first came out. Give one a try; 
there are several manufacturers. The 
Wahl comes in a number of models - 
three that are especially interesting for 
hobbyist use. These are models 7500, 
7700, and 7800, which are the same 
except for their recharging time - over- 
night, 4 hours and I hour, respectively. 

If you haven't already done so, take a 

good look at these cordless soldering 
irons. You may be pleasantly surprised as 

I was. R -E 
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SECkETS 
Through this Treasure i of servicing Know -Hot w! 

Chart your path with this introductory collection of REPRINTS 

from among the best servicing articles ever published. 
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Emplo' today's TOP Authors as your Guides: 
FOREST BELT, 

.ACK 
DARR, WAYNE LEMONS, CARL BABCOKE 

\..and other popular writers. 
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Valuable bargains in specific, timely, 

easy -to- remember, profitable training 
...at less than $2 a page. 

Service Training REPRINTS 

Each $ 5.50 postpaid 
15 - 24 5.25 each 
25 or more 5.00 each 
(Add 20% outside U.S.) 

AD -0001 Digital Principles for Communications - 1 AC -0001 Understand CB Transmitters the Easi -Way 

Understand CB Circuits the Easi -Way 

Understand Oscillators the Easi -Way 

Troubleshoot Citizens Band Receivers 

AC-Alk Modulation Limiting in CB 

AC -0006 Mobile Installations in Custom Vans 

AC -0007 Hóß To Fix Small Transceivers - 1 

AC -0008 " " " " " - 2 

AD -0002 " " " - 2 AC-0002 

AD -0003 " " " - 3 "C -0003 

AD -0004 " " - 4 AC -0004 

AD -0005 Digital Electronics in Video Cassette Recorders 

AD -0006 Replacement Transistors -Do They Work? 

AV -0001 Troubleshoot Video IFs with Sweep - 1 

11 AV- 0002 11 

2 

AV -0003 Find Chroma Troubles with Sweep Generator 

AV- 0004 ReallyAlttderstan-ciTel isiision Alignment 

AV -0005 T,fevision Alignment Techniques - 1 

AV -0006 " " - 2 

AV -7 Television Chroma Alignment 

AV 0008 Servicing Pulse- Derived B -Plus Sí iplies 

A -0001 Troubleshoot Direct -Coupled Audio Staries 

IAA -0002 Cassette Recorder Workshop - 1 

AA-0003 " 11 - 2 

AA -0004 - 3 

( AA- 0005 " " " - 4 

AA -0006 How Eight -Track Car Stereos Work 

AC-0009 " " " - 3 

AC -0010 Switchl From CB to FM Two -Way 

AO -0001 Hints for etter Troubleshooting 

AO -0002 Installing S curity Systems 

AO -0003 Testing Tr sistor Automobile Ignition 
AO -0004 Creative EIeFtronic Servicing 

AT -0001 Which ScopeI- Recurrent or Triggered? 
AT -0002 Triggered ¿copes Simplified 

AT -0003 Trigger Oscilloscopes for Color 

AT -0004 How To/Ilse Triggered Scopes (programmed) \ 
it-T-0005 Wh'(Vectorscopes are Popular 

AT -0006 Introduction to Vectorscopes - 1 and 2 

X 
Name 

Address 

City 

HERE! 

I have selected Service Training REPRINTS, for which I enclose $ 

Phone 

Age 

check or money order. 

State Zip Code 

MAIL TO: Service Training GROUP, Post Office Box 47, West Newton, IN 46183 



service clinic 

The boost voltage can provide a valuable servicing clue. 
JACK DARR, SERVICE EDITOR 

THE BOOST VOLTAGE IN A TUBE -TYPE TV 

set is very important. The voltage is used 
for several purposes, and it also provides a 
very valuable service clue. The circuit 
that produces the boost voltage is very 
complex and precisely timed, but in actu- 
al operation, it's quite simple if you know 
both what it is and how it works. 

The horizontal- output tube pumps a 
short current pulse into the flyback trans- 
former. This "charges" the windings as 
well as the yoke winding that sweeps the 
beam from center -screen to the right 
side. This charge is in the form of an elec- 
tromagnetic field. Almost all the ,energy 
pumped in is concentrated in it. At the 
end of this time period, the output tube is 

suddenly cut off. 
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RECT 
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DEFL 
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DAMPER 

RFC 

B -BOOST 

FIG. 1 

+B 

The energy must go somewhere. So it 
collapses back into the windings, develop- 
ing a voltage as it does. Since the collapse 
happens very fast, quite a high voltage 
pulse is developed. There's no need to 
waste this energy, so it is used. A "damp- 
er" tube is added across this voltage that 
rectifies it and also damps unwanted ring- 
ing. By connecting a capacitor across the 
damper tube (one end to the B+ line and 
the other to the flyback as in Fig. I) the 
energy appears as a charge on this capaci- 
tor. Since the other end of the capacitor is 
at B+ voltage, the charge effectively 
"boosts" the B+ voltage, usually by a bit 
more than double. Here are some ball- 
park figures: with the B+ at +400 volts, 
:he total boost would be +850 volts. 

The capacitor used is fairly small - 
033 AF, etc. You identify it by finding 

the capacitor that's connected to the 
boost voltage on one end and the B+ 
voltage on the other end. The boost volt- 
age is actually the instantaneous plate 
voltage of the output tube! So if there is a 
fault in the boost circuit, this causes a loss 
of sweep width, part of the high voltage, 
and several other things. 

If the problem is located anywhere in 
this stage, read the B+ voltage first to 
make sure and read the boost voltage sec- 
ond. If the boost voltage is normal, but 
there's still no high voltage, you have 
already checked out the flyback, the out- 
put and damper tube; the yoke, the boost 
capacitor. and so forth. The problem 
must then be in the high voltage section 
itself. Technicians write letter after letter 
listing all the DC voltages but not the 
boost! Remember to check this. 

You can lose the boost voltage for sev- 
eral reasons; for example, with an open 
boost capacitor, there's no place for the 
charge to develop. Your clue is: the boost 
terminal will read only B+ voltage. An- 
other cause is a shorted winding in the 
yoke. This kills the flyback pulse that 
provides the boost. The clue will be that 
the output -tube cathode current is well 
above normal. Disconnecting one lead of 
the yoke lets this current drop to less than 

normal. Try this quick check: Disconnect 
both leads to the yoke. Tack in the wind- 
ing of another yoke approaching the value 
of the original yoke. Turn the set on. If 
the boost voltage returns, the original 
yoke is bad. The test yoke can be left on 
the bench and hooked up with jumpers. 
Leave the original on the tube until 
you're sure (this may save you from 
having to converge the set.) A leaky or 
shorted boost capacitor also makes the 
output tube current go way up. (Check 
this before you fool with the yoke; it's 
easier!) Another quick check: Pull the 
damper tube and measure the resistance 
between the plate and cathode terminals 
on the socket. This resistance must be 
very high, if you read only a few hundred - 
ohms, lift one end of the capacitor and 
check it. 

One of the odd things that can happen 
is a completely dead stage. The B+ volt- 
age reads normal, but zero voltage ap- 
pears on the boost terminal. This can be 
due to a dead damper tube. All the 
current in the entire stage flows through 
the damper tube. This symptom is easy to 
check. If the heater is lit, but there's zero 
voltage on the damper cathode, try put- 
ting in a new tube. The cathode ribbon 
inside the tube may be broken. If this 
isn't the trouble, check the small "hash 
chokes" that are often used in the plate 
and cathode leads of the damper for 
opens. 
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Boosted -boost 
Most color sets have a dual boost 

circuit (Fig. 2). Since the DC voltage on 
the bottom of the flyback still has a 
sizable pulse voltage in it, connecting a 
rectifier to it will develop extra boost. 
The input filter capacitor is connected 
back to the boost and the reaction is the 
same as before. For less confusion, the 
original boost voltage is called "raw 
boost" and the other is known as boosted - 
boost, high boost, etc. Some diagrams use 
"B +" for the DC supply, "B + +" for 
the raw boost and "B+ + +" for the high 
boost. Ballpark values will be +800 -850 
volts for the raw boost and 1000 -1200 
volts for the boosted -boost. 

This boosted -boost is used for the pic- 
ture tube screen grids. It is a dry circuit 
with practically no current drain. If only 
the boost voltage shows here, the rectifier 
may be open or shorted. Since both ends 
of this circuit are far above ground, this 
does not cause an overload. You just lose 
the boosted- boost. Substitute a new recti- 
fier: these are hard to check with an 
ohmmeter. It's highly advisable to ob- 
serve correct polarity when you install the 
rectifier. Otherwise it won't work too 
well! 

Solid -state sets 
Solid -state TV sets also use the boost 

voltage to feed the picture tube screen. In 
these sets, however, the boost circuit is 

not as complex as in the tube -type sets. A 
rectifier is connected to a tap on the 
flyback where there is a suitably high 
voltage pulse. The resulting DC is fil- 
tered. The filter capacitor usually returns 
to ground. An open rectifier or filter 
capacitor does not affect the sweep or 
high voltage . If either is shorted, it over- 
loads the output stage and can even blow 
the transistor. If the rectifier diode is 
shorted and the filter capacitor is good, 
the high pulse is shunted to ground 
through the capacitor, creating an over- 
load. 

To make a quick check, disconnect the 
rectifier and recheck it. If the high volt- 
age and sweep come back, the rectifier is 
bad. Without any screen voltage on the 
picture tube, a raster won't appear. but 
the voltages will be OK. R -E 

service 
questions 

SHORTED PICTURE TUBE 
This old GE black- and -white set lost 

the high voltage. A 22K resistor in- series 
with the high - voltage lead burned up. I 
replaced it and the new one burnt up. 
Plenty of high - voltage occurred alter I 
pulled the anode lead from the picture 
tube. I also took off the picture -tube 

socket, and it still pulls the high voltage 
down to zero. Have you ever seen a tube 
like this one, and can it be fixed? -J.H., 
Rochester, NY. 

Maybe. I've seen very few picture 
tubes with this kind of a short. You could 
try measuring from the anode to ground 
and to all other electrodes in the tube. If 
you get a reading, a flake of the internal 
dag coating may have fallen into the gun. 
If so, maybe you could blow it out by 
charging up a big electrolytic and dis- 
charging it across the shorted picture - 
tube elements. One thing is definite: try 
because you can't hurt the tube. 

MINITAPE RECORDER 
Who handles the "Compur -Dict" mini - 

tape recorder from Compur -Werk, 
München, West Germany? I need a sche- 
matic and a substitute IC for the original, 
which I think is bad. The IC is a 14 -pin 
DIP. No. TAA- 611812. -W.J., San Francis- 
co, CA. 

I can't help you on the schematic. 
have never heard of this unit or the com- 
pany, and it's not listed in Sams. However 
(and I don't really believe this), when I 

looked the IC number up in a Sylvania 
ECG Guide, there it was! This IC can be 
replaced by an ECG -I 113, which is a 2.5- 
watt amplifier also contained in a 14 -pin 
DIP case. continued on page 89 
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MAKE 
PROFESSIONAL LOOKING 

P.C. BOARDS FAST 
AND EASY 

SENSATIONAL 
REVOLUTIONARY 
FANTASTIC 
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Reduces Printed Circuit Board Art Work From 2 Hours to 10 Min.. 

Simple as A.B.C. 
A. Stamp component. on p c Rolled B. idee Pen to ...connect Linee C. Eran Bow* 

SE -2 KIT CONTAINS 

IIIIIIII 

PLUS 

CONNECTOR TINGE RS 

is N DUEL IN LINE IC 

SOCKET 

10 IN ROUND IC SOCKET 

Fio ROUND IC SOCKET 

TO,S TRANSISTOR SOCKET 

TO IS TRANSISTOR SOCKET 
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RESIST INK o 
.EIET RE. ONLY 

$ 995 
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b 
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H POSTPGI 
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per bottle 

RESIST PEN ea. 95c 
INK PAD ea. $1.15 
Etching Con. 
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RAINBOW INDUSTRIES 
4994 Olympia Drive 

Indianapolis, Indiana 46208 

Are you tired of the hours 
of small, detailed. eye. 
straining art work that 
goes into making printed 
circuit boards? "STAMP 
IT. ETCH IT is intro- 
ducing a NEW product 
called "STAMP IT. ETCH 
IT" Kit. This Kit will 
take the tedious an work 
and many tiresome hours 
out of printed circuit 
board preparation. In just 
a few short minutes you 
have a professional look 
ing etched printed circuit 
board ready for drilling1 

The "STAMP IT. ETCH 
IT Nit is exactly as the 
name implies. Following 
the step by step simple 
instructions, you can have 
a printed circuit board 
and have saved hours of 
frustration. As easy es 
you use a rubber stamp 
to stamp messages on 
paper. you stamp your 
component connections on 
copper clad printed cir 
cuit boards. 

In your "STAMP IT. 
ETCH IT kit we supply 
all component stamps 
shown in SE -2 Kit. In the 
SE -2 kit we also have 
resist ink enough for 
months and months of 
experimenting, ink stamp 
pad, resist pen. and etch- 
ing containers. The most 
revolutionary item in your 
"STAMP IT. ETCH IT" 
Kit is ... The Fool Proof 
System of etching your 
printed circuit boards. 

With our kits and our 
etching containers. you 
are able to etch a print- 
ed circuit board as fast 
as bubble etching ma- 
chinery and the results 
are as good or better. 

####u#################### 
COMPLETE LINE OF 

STAMP -IT ETCH -IT DIP IC SOCKETS 

A DREAM COME TRUE 
No Preious PCB Experience Necessary 

IC 40 . 

IC 2< 

IC 18 .... 

:::::::::e: 

IIII'llll'lll'lll1'lll 
mes ideo 

TOE ó ó° ail 
VI OR 

$2995 

RAINBOW INDUSTRIES MADE UP A SE -D 400 KIT FOR THE 
PRINTED CIRCUIT BOARD MAKER WHO WANTS EVERY- 
THING . . And Just For You . 

One Complete Package Pictured Bela. 

saaa Kn 

res. . 

$1.121 Kn 

ONE COMPLETE 
1111111111111111111111 SE -D8 KIT rtu ; 

an NAY Taigas 

PRINTED CIRCUIT 

BOARDS 

G10 FIBERGLASS 

Size 1 Side 2 Sided 

ALL FOR 

CNI. fK TO. 
N o.00 

# 
h # 

# 

# 
# 

See March '79 "Radio -Elec- * z 
2 "x 4" .25 .35 tronics" Hobby Corner for # Oc 

3 "x 6" 50 .65 additional information on # 
m 

4 "x 6" .65 .90 Stamp It, Etch It Method. # 

$5.00 Minimum Order MASTER CHARGE PHONE 6 "x 6" .90 1.35 # m 
maste_cnatge 1.50 2.50 

# 
PLEASE ADD POSTAGE ORDERS WELCOME 317 -297 -2717 

12 " 
6 "x12" 

X12" 
1 

1.95 3.95 # 
tP #fs +'W Asa # #4'W '''# 4#f aa''W s#'W#+ Frt'W##'W W ' 'W#4'L 'WWWs 'W #s'S 'W'L ## 'W'S #AS # 'WWAS Ist 'W 'W 'W # 'W 'WIL 'W # 'W 'W 'Ws'WW 'W 'Wa #s # 
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communicatíons c ewer 

Receivers are getting more complex, but they're also doing a 

lot more. Plus getting better sound from your mobile CB rig 
and a VHF /CB marine antenna. 

HERB 

HOW TIMES HAVE CHANGED. UNTIL THE 

advent of transistors an electronic hob- 
byist or technician could simply glance at 
the schematic of anything and not only 
know how it worked, but know how each 
individual component functioned in the 
overall circuit. 

Recently, my pocket radio went dead. 
Checking the schematic I found the radio 
consisted of two integrated circuits and a 

handful of associated components. The 
schematic showed two rectangles for the 
IC's, and there was no way on this earth I 

knew what was going on or how to go 
about fixing it, since a check with my 
local service parts distributor showed nei- 
ther IC was referenced in a replacement 
guide. 

Actually, that small pocket radio is just 
a harbinger of what's coming into the 
marketplace. Using large -scale integra- 
tion -LSI -much modern low -cost 
equipment has circuits that would have 

filled a floor rack 25 years ago, and cost 
well into the thousands of dollars. A case 

in point is Electrá s Bearcat 220 20 -chan- 
nel crystal -less scanner for aircraft, ma- 
rine, and public service (see Fig. 1). 

FIG. 1 

Obviously, if it can cover the AM aircraft 
band as well as the marine and public 
service FM bands, the circuit must be 

quite sophisticated. Well, it's that, and 

more. 
The schematic is two full -size blue- 

prints packed with those infamous IC 
rectangles that tell you nothing about the 

FRIEDMAN, COMMUNICATIONS EDITOR 

circuit. One page is devoted exclusively to 
the keyboard, read -only memories, mi- 
croprocessor, control ROM's, RAM in- 
terface, programmable RAM, and a volt- 
age regulator. It's all very well docu- 
mented, in computerese. A graduate en- 
gineer with an M.S. might be able to fig- 
ure out what's going on. 

The Bearcat 220 is probably the easiest 
to operate of all the computerized scan- 
ners. For example, at the touch of a but- 
ton labeled AIRCRAFT, the microprocessor 
automatically switches in AM detection, 
tunes the front end to the 118 -136 MHz 
aircraft band, and starts a repeating 
search -scan from end to end. If the search 
stops on an active frequency, the user can 
program the frequency into one of 20 
channel memories by the simple touch of 
an ENTER button. 

The same is true of the marine fre- 
quencies. Touch a button labeled MARINE 
and the microprocessor switches in the 
FM detector, tunes the front end to the 
1 56.05 -157.480 and 160.625- 162.025 
MHz marine band, and then search -scans 
these frequencies automatically. Again, 
an active frequency is programmed into a 

memory by simply touching the ENTER 

button. 
I won't go into the rest of the features 

because they're similar to other comput- 
erized scanners. The big difference in the 
model 220 is coverage of the aircraft band 
and the automatic search -scan of the 
aircraft and marine bands. Naturally, the 
monitor receiver can be manually pro- 
grammed to search between any two 
specific frequencies in any band. 

What's really interesting about the 
Bearcat 220 is not how much it does at 
the touch of a button or two, but how 
much hardware goes into making opera- 
tion so easy. As I said, the schematic is 

enormous. If the IC's that just went into 
the microprocessor circuits were replaced 
with discrete components they would 
probably number in the thousands and 
only the military would be able to afford 
the price. Fact is, on second thought, just 
a few years ago probably only the military 
had equipment of this caliber. 

CB Stereo 
No, there's no such thing as stereo CB 

. . . yet!, but you can take a leaf out of a 

stereo autosound installer's handbook and 
get better, cleaner, mobile CB reception. 
First, the sound coming out of those itty- 
bitty speakers mounted on the bottom of 
most mobile CB transceivers just plain 
stinks. It's so poor that what we accept as 

"good" for CB would flunk out for any 
radio reception other than a VHF walkie- 
talkie. 

Second, the new intermediate and elf - 
size American cars generally have only 
enough room for a single speaker in the 
dash. If the owner installs stereo auto - 
sound he generally feeds stereo to the 
rear, but can't get stereo into the dash 
because there's room for only one speak- 
er. To get some sound up front, he substi- 
tutes a dual - voice -coil (not dual cone) 
speaker for the mono speaker supplied 
with the car (see Fig. 2). The left output 
is fed to one voice coil, the right output to 
the other. The speaker blends the two to 
generate a mono signal from the stereo 
input: the rear and /or sides still get a 

stereo feed. 

Z=8-1052 

Z=8-1052 

FIG. 2 

You can use the same dual -voice -coil 
speaker to get better sound from CB. 
Remove the existing dash mono speaker 
(either 6 X 9 or 4 X 10) and substitute a 

dual- voice -coil speaker such as those 
available from Radio Shack. Types with 
8 -ohm voice coils are 40 -1261, 40 -1268 
and 40 -1243. Connect one pair of voice 
coil terminals to the radio (use the exist- 
ing wires); connect the remaining voice 
coil terminals to the CB transceiver 
through a mini -plug connected to the 
transceiver's REMOTE or EXTERNAL SPKR 

jack. When you insert the plug, the trans- 
ceiver's internal speaker will (usually) be 

disconnected and the received signal will 
be heard in the dash speaker. The dash 
speaker, being larger, and of considerably 
better quality than the speakers built into 
CB rigs, will deliver a cleaner sound. 
Most important, it will radiate upwards, 
or out towards you, rather than down at 



the floor and be absorbed by the carpet. 
One note of caution. Few Radio Shack 

or other parts distributor employees will 
have the vaguest idea what you're talking 

FIG. 3 

about if you ask for a dual -voice -coil 
speaker. More likely, they know it as a 

"multi- impedance speaker ". The two sets 
of voice coils, either 8 or 10 ohms each, 

was originally intended to be connected in 
series or parallel to match speaker circuits 
with 4, 8, 16, or 5, 10, 20 ohms. Forget all 
this impedance matching nonsense; few 
modern autosound equipments are that 
fussy. Use e:.h voice coil for either 4- or 
8 -ohm circuits. Figure 3 shows a dual 
voice coil speaker. Note the two sets of 
terminals. 

CB /VHF- marine antenna 
If your boat is beginning to resemble 

an antenna farm, or your customers are 
complaining that between CB and marine 
radio they spend more time lowering and 
raising masts than they do simply enjoy- 
ing their boat, then its time to look into 

Reach for SPRAGUE components 
instead of running for them. 

Choose from 24 packaged assortments to get a balanced 
inventory of capacitors, resistors, or solderless terminals. 

You don't have to buy a huge quantity of electronic components to build 
and maintain a practical -sized inventory. Nor do you have to put a big strain 
on your budget. Each Sprague Assortment contains a practical selection of 
ratings and types most frequently used in your service work or hobby needs. 

Larger capacitor and resistor assortments are supplied in 15- drawer blue 
metal cabinets, fitted with a retractable carrying strap. Smaller assortments 
come in stackable 9- drawer blue plastic cabinets. Clear plastic drawers 
have adjustable dividers. Pre -labeled drawer fronts identify contents. 

Solderless terminal assortments are supplied in compartmented hinged - 
lid clear plastic storage cases. 

YOU PAY FOR 

COMPONENTS 

ONLY... 

CABINETS ARE 

YOURS AT 

NO EXTRA COST. 

SPRAGUE PRODUCTS COMPANY Divnbuto,, s o . of Spreçue Electric Co 

e1 Marshall Street, North Adams, Mau. 01247 

YES . . send me a FREE copy of your new M -636 Brochure including 
complete descriptions and prices on all 24 assortments. 

Name 

Company (it applicable) 

Address 

City 

State Zip 
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SPRAGUE 
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ON Technobgiee 

the Antenna Specialists Co. model ASM- 
107 CB /VHF antenna. 

The ASM -I07 is a rather clever idea. 
Basically, it's a 151 -161 -MHz VHF - 
marine antenna and a CB antenna sharing 
a common vertical element and transmis- 
sion line. The transmission line connects 
to a special coupler that splits the feed to 
two coaxial cables: one for the CB, the 
other for the VHF radio. The coupler 
actually consists of two filters that isolate 
the two radios. RF from the CB rig is 

blocked from the VHF radio and can flow 
only to the antenna. Similarly, RF from 
the VHF radio is blocked from the CB rig 
and also flows only to the antenna. It 
works the same way for receiving. The 
coupler directs received VHF signals to 
the VHF radio, and CB signals to the CB 
transceiver. 

The coupler, which is potted in clear 
plastic to prevent tampering, has two 
attached coaxial cables and a UHF con- 
nector. The attached cables connect to 
the CB and VHF radios and can be 
extended if required by the individual 
antenna installation. 

The UHF connector is for the coaxial 
cable attached to the antenna. This cable 
length is critical and must not be changed 
from that supplied by the factory. 
Though the plastic -encased coupler is wa- 
terproof, the UHF connector is not, so 
the coupler should be installed inside the 
cabin. 

Coming up, we will feature an inexpen- 
sive device that converts many imported - 
type CB antennas -which are by now 
falling apart -to a simple mounting for a 

standard '424 thread such as used by 
most fiberglass, continuously -loaded, and 
top -loaded antennas. In the works is a 

gadget that gives a digital readout of 
Morse code transmissions in sentence 
form (not letter by letter). We're just 
waiting on a working model; one like you 
or I might purchase in a store. (It's often 
amazing how many hand -tooled samples 
never work when produced on an assem- 
bly line.) R -E 

"I feed my problems into this com- 
puter and all it does is multiply 
them!" 
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8080 Real -time clocks -how they work and the soft- 
ware requirements. 

D. LARSEN, C. TITUS, R. RONY and J. TITUS* 

THERE. ARE DIFFERENT TYPES OF REAL - 
time clocks. Perhaps the simplest type 
that can be built is a free -running real - 
time clock. Figure 1 shows the schematic 
diagram. The heart of this circuit is the 
Mostek Corporation's MK5009, which is 
driven by a 1 -MHz quartz crystal. This 
device contains several divide -by -10 
counters, one of which you can select to 
drive the output of the MK5009. There 
are four digital inputs to the device that 
are used to select the required decade 
counter. The truth table for these inputs 
and the resulting output frequencies are 
shown in Table I. For input values great- 
er than 10002, the MK5009 generates fre- 
quencies that are not multiples of ten. 

TABLE 1 

Inputs Frequency 
D3 D2 D1 DO 

0 0 0 0 1 MHz 
0 0 0 1 100 kHz 
0 0 1 0 10 kHz 
0 0 1 1 1 kHz 
0 1 0 0 100 Hz 
0 1 0 1 10 Hz 
0 1 1 0 1 Hz 
0 1 1 1 0.1 Hz 
1 0 0 0 0.01 Hz 

As shown in Fig. I, a 4 -bit latch 
(SN7475) is used in the real -time clock 
interface between the 8080 microcom- 
puter and the MK5009. This latch is used 
to program the MK5009 for a particular 
frequency. The output of the MK5009 
clocks a D -type flip -flop whose output 
goes to some additional interrupt- inter- 
face hardware. Let's assume that this 
hardware produces a RST7 instruction 
when the 8080 acknowledges the inter- 
rupt. 

Instructions that can be used to pro- 
gram the MK5009 are shown in Table 2. 

In this program, after the stack pointer is 

loaded, the A- register is loaded with the 
value 00000011,. This value is trans- 
ferred to output port 305, which is the 
SN7475 latch in the real -time clock 

This article is reprinted courtesy American Lab- 
oratories. Dr. Rony, Department of Chemical 
Engineering, and Mr. Larsen, Department of 
Chemistry, are with the Virginia Polytechnic Insti- 
tute & State University. Both Dr. C. Titus and Mr. 
J. Titus are with Tychon, Inc. 

interface. The four least -significant bits 
of this value are the only bits within the 
8 -bit byte that are actually latched by the 
SN7475, and the MK5009 is pro- 
grammed for 1 -kHz operation by this val- 
ue, 00112. Once the MK5009 has been 
programmed, the interrupt flip -flop 
(SN7474) is cleared by the second OUT 

instruction and the interrupt is enabled 
(EI). 

In I ms or less, the 8080 is interrupted 
by the real -time clock. We have assumed 
that when the real -time clock interrupts 
the 8080, it is vectored to memory loca- 

306 

OUT 

6 

305 5 

3 

6 

1 

START, 

RTCISS, 

1404 

tion 000 0708 by the interrupt hardware. 
This is where the real -time clock inter- 
rupt- service subroutine must be stored in 
memory. In this subroutine, the 8080 
may have to transfer some data between 
itself and a peripheral device, or it may 
simply turn some lights and values on or 
off. However, once the 8080 has per- 
formed these tasks, the interrupt flip -flop 
(the SN7474 IC) shown in Fig I is 
cleared and the interrupt is re- enabled. 
The 8080 then returns to the program 
that was interrupted by the real -time 
clock. 

A characteristic of this real -time clock 
is that it is free -running. which means 
you cannot turn it off or stop it. The clock 
will always generate a squarewave with a 
frequency of I kHz. The only way that 
you can prevent the 8080 from being 
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TABLE 2 

1K 

3 

+ 5V 

D D 

CLK 

7474 

--717T 

+5V 

TO 6 'PRIORITY 
ENCODER 

/LOAD THE STACK POINTER WITH A 
/R /W MEMORY ADDRESS BECAUSE IN- 
TERRUPTS CAN OCCUR. 

/THEN LOAD THE A REGISTER WITH 
/00000011. 
/OUTPUT THIS VALUE TO THE 
/MK5009 (1 KHZ OPERATION) 
/CLEAR THE FLIP -FLOP THAT IS 
/WIRED TO THE MK5009 
/ENABLE THE INTERRUPT 
/THEN EXECUTE THE REMAINDER 
/OF THE PROGRAM. 

/THE REAL -TIME CLOCK INTERRUPTED 
/THE MICROCOMPUTER, SO SERVICE 
/SOME OF THE PERIPHERAL DEVICES 
/THEN CLEAR THE FLIP -FLOP THAT 
/CAUSED THE INTERRUPT (MK5009) 
/RE- ENABLE THE INTERRUPT 
/AND RETURN TO THE TASK THAT 
/WAS INTERRUPTED. 
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interrupted by the clock is to disable the 
interrupt by executing a DI instruction. 
The limitation of this real -time clock is 

TO 
PIN 3 

7474 

TO 
PIN 1 

MK5009 

that it can only be programmed to gener- 
ate the frequencies listed in Table I. 

How can this device be used to gener- 

ate an interrupt every 15 or 20 ms? One 
practical method would be to add some 
programmable down -counters to the 
real -time clock. You can use the 
MK5009 to clock these counters, and 
when they have counted down to O. the 
interrupt flip -flop is clocked so that an 
interrupt occurs. The latches and count- 
ers are wired to the 8080 and the 
MK5009, as shown in Fig. 2. The content 
of the A- register is latched by this inter- 
face when an OUT 304 instruction or an 
OUT 305 instruction is executed. When an 
OUT 303 Instruction is executed, the con- 
tent of the latches is loaded into the 
counters. Since three 4 -bit counters are 
used, the counters can be loaded with any 
number between 0 and 1 1111 11 I 1 1 112. 
This means that by placing these three 
counters between the MK5009 and the 
interrupt flip -flop, the MK5009 can gen- 
erate a maximum of 4096 output pulses 
before an interrupt will occur. 

Once these counters and latches are 
added to the interface, you still have to 
write a program that will program the 
real -time clock for a 15- or 20 -ms inter- 
val. For a 20 -ms interval, the software in 
Table 3 can be executed. This software 
loads the counters with the number 
0000000101002 and also programs the 
MK5009 for I -kHz operation (1 -ms time 
interval). An OUT 303 instruction must 
also be executed. 

continued on page 92 
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REMOTE CONTROL 

for Lights & Appliances 
No wires; plug -in operation 
Microprocessor based design 
Built -in keyboard control 
Central Command Console 
(standard) 

Wireless ultrasonic command 
system (deluxe) 
Electronic Security 8 
convenience at your fingertips. 

o 

4 Piece Standard Starter Kit 
One (1) Standard Command Console 
Two (2) Lamp Modules Reg $87.95 7995 One (1) Appliance Module OUR PRICE 

Lamp Modules Reg $16 OUR PRICE $14.95 
Appliance Modules Reg $16 OUR PRICE $14.95 
Wall Switch Modules Reg $16 OUR PRICE $14.95 
Standard Command Console 

Reg $39.95 OUR PRICE $36.95 
855 Conklin Street 
Farmingdale New York 11735 
1516) 752 -0050 
Mete,Cherge VISA Check 

Money Order COD 
Ado $3 00 fur sh.ppng and 
.n r ce COD s e.lra N rt. .Irta sales Li. 

FORO 
Call TOLL FREE (800) 645 -9518 

In N.Y. State call (516) 752 -0050 

best 

In -Dash 8 -Track St reo Player 
with AM /FM MPX Radio Model C7 - 

$52.50 
Push button eject 

In -Gash Cassette Stereo Player. 
with AM /FM MPX Radio Model CAS 888 

Push button elect 

In -Dash Auto Reverse 
Cassette Stereo Player 
with AM /FM MPX Radio 

Fast forward rewind 
Push button eject 

Stereo Power Booster $24.95 
Model POW -40 
40 Watts Stereo 20 Watts Channel 

6 "x9 "3 -Way 
Speaker 

$1 4.95 ea. 
Model BP 2000 -69TR 

20 Cy ceramic magnet 
Freq Response 60 -18000 Hz 
Peak Watts 25W 

FORD 

$57.50 

Model CAS 999 

$79.95 
Miniature High Fidelity 
Stereo Speaker System 

The mini speaker with 
the MAXI sound 
Solt dome tweeter 
Long throw woolen 
50 Watts 8 ohms 

3-Way 
RIrl SI,19IIJ 

$69.50 
Wit" Li.1,neI-, 

1, 

' 
.-rCharge Bank Amerrcard 

tt)D Check MgneY Order 
fit S3 00 Irr. .h.pp..rg and .n.ri....., all TOLL FREE (800) 645-9518 

"° ' .".' New Yolk State 
..r1e.rla.uNlapptup >dr.I . N * ,I. Ib', .' UU'rU 1t Fa. .n.pl.tl. NY II Liti 
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LEARN 
COLOR 

4 TELEVISION 
ELECTRONICS 

INCLUDES 
SERVICING 
VIDEO TAPE 

PLAYERS 

We provide a unique study program in 

Color Television Electronics designed 
for the independent person. Practical 
training kits are included. In addition 
you build a solid state 25 color televi- 
sion receiver on which you will trouble 
shoot, align and perform tests. 

TRAIN AT HOME .. 
WRITE FOR FREE INFORMATION 

7Color Television Electronics 
OTHER COURSES AVAIL AR! ! 

'Air Conditioning, Refrigeration 6 Heating l'Dratting 
'Automotive Mechanics L1Automation Electronics 
'Budding Construction '' Motorcycle Mechanics 
Bookkeeping 8 General Accounting 
Small Engine Equipment Mechanics °,1 

'Approved for Veteran Training 

COMMERCIAL TRADES INSTITUTE 
A Correspondence Institution ^^ 
6201 W. Howard St., Chicago. IL 60648 

Name 

Address 

City 

State 

RE119TV Phone 

Age 

Veterans 
Check Here 

More ilftormation on computer products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside the back cover. 

INPUT /OUTPUT INTERFACE MODULE, Interlac- 
er 2, is designed for use with Radio- Shack's TRS- 
80 computer. The module provides 16 I/O chan- 

THE 
InTEiFFHlEY 2 " 

H/pAo M1odurt 

Y 
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nels (8 input and 8 output) that can be used to 
control and drive many peripheral devices, such 
as appliances, motors, solenoids and LED's; it 
can also be used to sense switch closures, photo 

NEW 
FROM 
PTS 

HIGH CURRENT 
POWER SUPPLIES 

DG -2 Regulated Digital 
Power Supply /Digital 
Voltmeter. 
Single source regulated 
high current supply with 
200V voltmeter for 
internal and external 
voltage measurement. 

as 

DG -5 Regulated Voltage 
Control CenterlDigital Voltmeter. 
Same high current features 
as DG -2 plus four independent, 
variable DC supply voltages. 
Includes 200V voltmeter for 
internal and external 
voltage measurement. 

MSP -501 Regulated 
Microprocessor Power Supply. 
Supply preset to 5 VDC. Adjustable 
from 4.5 VDC -6.0 VDC. 5 amp. 

PTS ELECTRONICS, INC. 
The Only Name You Need To Know 

P.O. BOX 272, BLOOMINGTON, IN 47402 
See the Yellow Pages for the PTS stocking distributor or Tuner /Module Servicenter nearest you. 
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sensors or logic levels. The interfacer 2 plugs 
directly into TRS -80's edge connector, with I/O 
control provided by Level II BASIC I/O com- 
mands. Two outputs are SPDT relay switches; the 
other 6 are TTL -level switches, with control capa- 
bility for 6 additional relays provided externally. 
Two inputs are optoisolated; all 8 inputs accept 
either contract closure or TTL -level logic. The 
module comes assembled and tested, and in- 
cludes power supply, cable and user's manual. 
Price: $85, plus $3 shipping and handling. - 
Alpha Product Co., 85 -71 79th St., Woodhaven, 
NY 11421. 

APPLE SOFTWARE, Programmer's Aid St 1, is a 
ROM -based software package designed for use 
with Apple II's integral BASIC. The following utility 
programs are included: built -in graphics pro- 
grams that enable you to draw from 53,000 
screen locations to create detailed graphics, 

PROGPAMMt 
' ''" 

iNSIM\Al1ON 
ANOOetvAliN 

+MANUAr 
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curves, etc., in one of 4 colors; a dynamic RAM 
tester that detects memory errors and displays 
location of malfunction; and a relocator routine 
that allows a program to be moved to a different 
location in memory. Other routines include Ap- 
pleodeon that converts the Apple II into a pro- 
grammable musical instrument: RENUMBER 

(changes program line numbers); APPEND (to load 
new program into memory) and VERIFY (to indicate 
program has been saved on tape). Price: $50.- 
Apple Computer, Inc., 10260 Bandley Drive, 
Cupertino, CA 95014. 

MEMORY BOARD, DBM -1, comes as a kit or 
assembled, is S -100 bus -compatible and allows 
computer to be used as a memory emulator dur- 
ing program development in small dedicated sys- 
tems. The 2K byte board can be accessed by 
both a development and an application computer 
to eliminate time- consuming EPROM program- 
ming. Development computer loads memory with 
applications program to be executed by target 
computer. During debugging operations, com- 

continued on page 96 



New from VIZ 

0.1' ACCU RACY 
Hi -Lo ohms, 10 amp (DC & AC) 
RF shielding, Battery or AC 
power, auto polarity /zero 
VIZ ""wfTfA WD-758 

1 

I q9Ç 

WD -758 LED display, $149 

WD-759 LCD display. $159 

Six new 31; DMMs with every 
quality feature you could want 

Only VIZ offers so broad a 

choice of high quality 31/2 

DMMs. Each meets different 
needs. But each provides the 
same high accuracy (0.1% DC 
volts). auto -zero. auto -polarity, 
shielding for use near high RF 
fields. Each provides for 
switch -selectable high -low 
power ohms in all ranges -for 
accuracy when making in or 
out of circuit measurements. 
And each provides for battery 
or AC operation. With prices 
as low as $149, their value 
can't be matched. 

Choose LCD or LED. The hand 
held LCD model WD -759 and 
all the bench models indicate 
function (AC and DC volts, 
current and ohms) as well as 
numeric value in the display 
window. Less risk. no error. 

WD-760 WD -761 WD-762 WD -763 (Illustratedl 
LED display. LCD display. LED display. LCD display. 
Manual ranges. Autoranging. Manual ranges. Autoranging 
$199 $255 

i 

$210 $265 

[ *limo 
i 

Oiii®al 
200 2 20 100 :W 

A 

AUTORANGE 
Of the four bench models, two offer autoranging -so the 
user may make successive high and low value measurements 
without manually changing the range. Speeds the work. And 
autoranging is available with either LCD or LED display. 

See your local VIZ Distributor 

VIZ N±i& 
VIZ Test Instrument Group 
335 E. Price St., Philadelphia, PA 19144 

SERVICE QUESTIONS 
continued %rani Tinge 83 

HUM PROBLEM SOLVED 
I wrote you asking about a hum problem in an RCA model 

CTC -38. You suggested checking all filter capacitors and resol- 
dering the ground connections. I tried all this. to no avail. Then, I 
read a "Reader Question" on this identical problem, and that 
solved it, the filter choke was shorted! -T. H., Pontiac, MI. 

Glad you got it fixed, even if you did have to go all the way 
around Robin Hood's barn to do it! 

DOUBLE PICTURES 
On this Panasonic black- and -white portable, I get two com- 

plete vertical pictures on the screen. The top picture is pretty 
good, the bottom picture is compressed, and there is a notice- 
able flicker. The vertical -hold pot has no effect, but other 
controls do work somewhat. I checked the transistors and so on. 
What is this ? -K. L., San Diego, CA. 

Since you wrote that the vertical oscillator is running at 30 Hz 
instead of 60 Hz, this is why two full pictures show up on the 
screen. Something is throwing the time constant of the vertical 
oscillator off, making it run too slow. The "natural period" 
should approach 60 Hz, even with no sync. Since this is an R -C 
time constant, it's unlikely that one of the capacitors is raised in 
value, which is necessary to slow up the time. Therefore, one of 
the resistors in the network has probably risen in value, some- 
thing that often happens. Check all the resistors, since most of 
them are critical! 

REPLACEMENT TRANSISTORS 
I have this funny RCA model CTC -25 that works for a couple of 

hours, then the audio motorboats. I suspected the output tran- 
sistor, so I changed it and the driver too. The audio now works 
loud and clear! The reason I changed those parts was because I 
managed to blow the originals by letting a test lead slip! Howev- 
er, when the set was cool, all the DC voltages on both the driver 
and output were right on the button. When the motorboating 
started, the voltages all bounced like crazy. 

Now, this is what's bugging me: The DC voltages around the 
new transistors aren't right. I used an RCA SK -3021 for the 
output transistor and a Sylvania ECG -123A for the driver. The 
sound is perfect and the set keeps on working! What happened 
to the voltages ? -A. C., Gainesville, FL. 

Well, generally I'd say, "If it works that well and nothing 
smokes, take it!" However, the driver is directly coupled to the 
output. Sometimes a new driver can change the DC voltages on 
the output. This seems to be due to a slightly different beta. 

MIXER TRANSISTOR BLOWS 
Here's a real oddball! In a Sylvania model D -12. mixer transis- 

tor 0202 was blown. After I replaced it, the set worked OK for a 

couple of weeks, then 0202 blew again! I replaced it again and 
checked the DC voltages, which were all OK except for the 
collector voltage which read 17. If I let it alone, everything is OK. 
When I change channels, out goes 0202! Help! -L. M., Knoxville, 
TN. 

The only thing that's out of the ballpark here is that low 
collector voltage on Q202. This could mean that this transistor is 

drawing too much current. Check the emitter voltage; if it is 

high, this could be causing your problem. Something may have 
upset the base bias, which comes from the +21 -volt line 
through a voltage divider, which is composed of a 15K resistor 
and a 2200 -ohm resistor. Check these resistors. 

My copy of the Sylvania Service Hints does not show 
anything on this precisely; however it does refer to a D -12 -3 
chassis that apparently has a 20 -volt Zener diode "mounted on 
tuner chassis." If this diode is not being used on your chassis, try 
adding one just to see if it helps. 

(Feedback: "That was it! I added a Zener diode, and no more 
problems. ") R -E 
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John Simonton's time -proven 
design provides two envelope 
generators VCA, VCO G VCF in 
a low cost, easy to use package. 

Use alone with its built -in ribbon 
controller or modify to use with guitar, 
electronic piano, polytonic keyboards, etc. 

The perfect introduction to electronic 
music and best of all, the Gnome is only 
$59.95 in easy to assemble kit form. Is it 
any wonder why we've sold thousands? 

Send GNOME MICRO- SYNTHESIZER Kit.' 
IS59.95 plus S2.00 postage 

I I GNOME MICRO- SYNTHESIZER 
(Fully Assembled) 5100.00 plus S2 portage 

I I Send FREE CATALOG 
n ame: 

W arns: 

city: state:__ zip: 

BACIVISA_ IBC_ care M. min DEPT. 11- R 
L 1020 tr WILSNIIIE,06LANOUA CITY ON 73116 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your ' 
DEGREE - 

r _ 

by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our .free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCienega BI., l.os Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R -79. 

Grantham College of Engineering 
P. O. Box 35499 

Los Angeles, California 90035 

Worldwide Career /raining lhru llome .Studs' 
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More information on new products is available from manu- 
facturers of items identified by a Free Information number. 
Free Information Card is inside the back cover. 

VCR MAINTENANCE KIT, model 0M -95, con- 
tains all the necessary components for cleaning a 

videocassette recorder. The kit includes model 
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0M -103 tape head cleaner, model 0M -505 foam 
swabs for cleaning tape debris, an antistatic dust 
cloth and a screwdriver for removing headcover 
screws.- Nortronics Co., Inc., 8101 10th Ave. N., 
Minneapolis, MN 55427. 

SOLDERING STATIONS, Stedi -Heat mode /s 
4422, 4423, provide low -idling temperatures as 
irons rest in holder and an automatic power boost 
when irons are removed for work. The units 
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insure a lessened mV leakage, low operating 
costs and reduced energy usage. The model 4422 
uses XTradur or Durotherm plug tips and is suit- 
able for touch -ups and light work. The model 
4423, with '/, -inch tips, is designed for high -speed 
applications. Prices: model 4422, $40.35; model 
4423, $42.00. - Hexacon Electric Co., 161 W. 
Clay Ave., Roselle Park, NJ 07204. 

DUAL -TRACE 20-MHZ OSCILLOSCOPE, model 
1032A, features 10 trigger modes, including inde- 

pendent dual triggering for simultaneous viewing 
of asynchronous signals. Among the unit's other 
features are a vertical sensitivity range from 5 

my -per- division to 20 volts -per- division; a sweep 
speed range from 0.5 second -per- division to 1 
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us -per- division; a continuously variable vernier 
control; X 10 magnification; a 17.5 -ns risetime; 
and 7 display modes, including Channel 1, Chan- 
nel 2, chopped, alternate, add, subtract, and X -Y 
modes. The model 1032A measures 133 mm X 
288 mm X 393 mm, weighs 7 kg, and its rugged 
construction provides effective RFI shielding and 
meets MIL -T -2800 Class 3 and Class 5 require- 
ments. Suggested retail price, $895. -Ballantine 
Laboratories, Inc., Box 97, Boonton, NJ 07005. 

SUBMINIATURE HIGH -AMPERAGE FUSES; 
three picofuses, rated at 20A, 25A and 30A, for 
35 -volt or more operation; can withstand vibra- 
tions from 10 -200 Hz at 20 G's per method 204A 
and shock of 78 G's for 11 ms per method 202B 
of MIL -STD -202. Can operate in temperature 
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range from -55 °C to 125 °C. The fuses meet 
moisture -resistance requirements of method 
106B of MIL -STD -202.- Littelfuse, Inc., 800 E. 

Northwest Highway, Des Plaines, IL 60016. R -E 



SSB /AM CB TRANSCEIVER, model PC -201, is a 
deluxe, full- feature unit that offers Channel 9 pri- 
ority capability, RF gain, clarifier, volume, 
squelch, TX -RX indicator and warning lights, 
switch -selectable noise blanker and limiter, plus 
a back -lighted S- meter. Provides an RF output of 
4 watts AM and 12 watts SSB peak- envelope- 
power. The unit also contains a public address 
provision, and comes with mounting bracket and 

1 
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International's 6024B 40 Channel CB 

Frequency 
Meter 

Power Meter 
Signal Generator 
Secondary 
Frequency 
Standard 

Complete with 
connecting cable, 
dummy load, 
rechargeable 
battery 
and charger. 

x44837 
Cat. No.035311 

The 6024B provides three test instruments in one convenient 
case for professional servicing on all makes of Citizens Radio 
transceivers. 

1. Secondary Frequency Standard, range 
26.965 to 27.405 MHz, including the newly 
authorized frequencies 27.235 to 27.405 
MHz. Plus a counter circuit, zero to 2500 Hz. 

2. Signal Generator 26.965 to 27.405 MHz. 

3r Dummy Load. Power Meter, up to 5 watts. 

Eau] 
INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee Oklahoma City. Okla. 73102 

International Crystals 
are available from 
70 KHz to 160 MHz. 

Write for information. 
ICM 
M/S Dept. P0. Box 32497 
Oklahoma City. Okla. 73132 
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plug -in mike. Suggested retail price: $299.95 - 
NDI, 22125'4 S. Vermont, Torrance, CA 90502. 

PORTABLE SCANNER RADIO, Bearcat Thin 
Scan, provides 4- channel monitoring on both the 
36 -44 MHz and 152 -164 MHz bands. Sensitiv- 
ity is 0.6 pv. The scanner features lockout control 
for bypassing frequencies, can be operated ex- 
ternally as well as from batteries, and has a flexi- 
ble antenna. There are jacks for a battery charg- 
er, earphone and external speaker. The unit 
comes in a rugged metal case with an aluminum 
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front cover, measures only 2% by 1 inch, weighs 
10 oz., and sells for a suggested retail price of 
$149.95. -Electra Company, Div. Masco Corp. 
of Indiana, 300 E. County Line Rd., Cumberland, 
IN 46229. 

900 -MHZ MOBILE ANTENNA, model ASP -900, is 
a quarter -wave, unity -gain antenna covering the 
806 -896 -MHz frequency range. The antenna fea- 
tures a low- profile mount that fits the standard 
% -inch hole It comes with a 17 -foot coax cable 
with attached PL -259 connector. Also available is 
the model ASP -900N antenna with type -N male 
connector. Suggested retail prices: model ASP- 
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900, $21.50; model ASP -900N, $30 -The An- 
tenna Specialists Co., 12435 Euclid Ave.. Cleve- 
land. OH 44106. R -E 
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Try this exciting 
new hobby! Build 
your own electronic concert 
organ. Its easy. No technical 
knowledge required. Just 
follow the clearly pictured 
instructions of the famous 
Wersi do -it- yourself system. 
Choose from seven different 
models. Send $2.00 
(refundable) with coupon for 
colorful 104 page catalog. 

®.WERSI 

,.. 

Wersi Electronics, Inc. 
Dept 42. 
1720 Hempstead Road 
Lancaster. PA 17601 

Enclosed is $2.00 for my copy of your 104 page catalog 

Name 

Address 

City 
I- 

State Zip 
J 

CIRCLE 28 ON FREE INFORMATION CARD 

FREE SITV 
CATALOG 
Audio -Computers 

Instruments 
Kits & Assembled 

:- 

Southwest Technical Products Corporation 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 
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COMPUTER CORNER 
continued from page 87 

Are there any other values that could 
have been used to program the real -time 
clock for a 20 -ms interrupt? Actually, 
20010 could have been loaded into the 
counters, and the MK5009 would have 
been programmed for 10 -kHz operation 
(0.1 -ms time interval). A value of 200010 

could also be used if the MK5009 is pro- 
grammed for 100 -kHz operation (0.01 - 
ms time interval). 

When the real -time clock interrupts 
the 8080, the 8080 services some periph- 
eral devices and then clears the interrupt 
flip -flop (ouT 306). The count is then 
transferred from the latches to the count- 
ers when the OUT 303 instructon is exe- 
cuted. This must be done because the 
counters, after counting to zero, are next 
decremented to l 11111111111 2. There- 
fore, if the counters were not reloaded, 
the 8080 would be interrupted 4096 clock 
pulses later, rather than the count in the 
latches. After re- enabling the interrupt, 
the 8080 returns to the interrupted task. 

Adding the three 4 -bit counters to the 
real -time clock interface has increased its 
capabilities. Intervals of from 1 is to 
4.096 X 10' seconds can be timed. 

Another real -time clock application is 

as a time -of -day clock. This type of clock 
is simply a peripheral device, or a series of 
memory locations, in which the current 
time of day is stored and updated. The 
time can be updated every second or Vim 

second, depending on the hardware, soft- 
ware and uses of the clock. 

One method of constructing a time -of- 
day clock would be to program the 
MK5009 for 1 -Hz operation and then 
wire the output of the MK5009 to a 

counter chain or divider chain. These 
chains consist of a divide -by -10 counter 
and a divide -by -6 counter for seconds, a 

divide -by -10 counter and a divide -by -6 
counter for minutes, and a divide -by -4 
counter and a divide -by -6 counter for 
hours. Instead of using a divide -by -4 
counter and a divide -by -6 counter for a 

24 -hour format, a divide -by -4 and a 

divide -by -3 counter could be used for a 

12 -hour format. The counter outputs 
could be wired through tri -state interface 
devices to the microcomputer's data bus. 
The microcomputer would then have to 
execute some accumulator I/O or memo- 
ry- mapped I/O instructions to read the 
time from the time -of -day clock. By 
using this method, no interrupts are 
required and the software instructions for 
reading the time are very simple. Addi- 
tional instructions could be added so that 
you can enter a time into the microcom- 
puter via a CRT or teletypewriter. This 
time would then be written out to the 
time -of -day clock, so that it is pro- 
grammed for the correct time when the 
microcomputer is started. This can only 
be done if programmable counters are 
used in the time -of -day clock interface. 
Of course, an MK5009 does not have to 
be used as a 1 -Hz clock source. A 60 -Hz 
signal could be derived from the 110- to 
220 -VAC power lines and then be divided 
by 60 before being applied to the counter 
chain. R -E 
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306 
OUT 
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TABLE 3 

/LOAD THE STACK POINTER WITH A 

/R /W MEMORY ADDRESS BECAUSE IN- 
TERRUPTS CAN OCCUR. 

/THEN LOAD THE A REGISTER WITH 
/0000 0011, TO PROGRAM THE MOST 
/SIGNIFICANT COUNTER WITH 0 

/WHEN THE MK5009 (1 KHZ). 
/THEN LOAD THE A REGISTER WITH 
/00010100 SO THAT THE TWO LEAST 
/SIGNIFICANT COUNTERS ARE 
/LOADED WITH DECIMAL 20. 
/CLEAR THE INTERRUPT FLIP -FLOP 

/THEN TRANSFER THE CONTENT OF 
/THE LATCHES TO THE COUNTERS. 
/ENABLE THE INTERRUPT AND 
/THEN EXECUTE THE REMAINDER 
/OF THE PROGRAM. 

/THE REAL -TIME CLOCK INTERRUPTED 
/THE MICROCOMPUTER, SO SERVICE 
/SOME OF THE PERIPHERAL DEVICES 
/THEN CLEAR THE FLIP -FLOP THAT 
/CAUSED THE INTERRUPT AND 
/RELOAD THE COUNTERS WITH 
/THE CONTENT OF THE LATCHES. 
/RE- ENABLE THE INTERRUPT 
/AND RETURN TO THE TASK THAT 
/WAS INTERRUPTED. 
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X -10 Remote Control For 
Lights and Appliances 

NO WIRES NO HASSLES 
System X -10 requires no special wirinc or complicated 
installation. Simply plug a Command Ccnsole into you- wall 
outlet in any desired location in your hcrre. Plug each Lamp 
or appliance into the appropriate nodule and then plug that 
module into any wall outlet. Any nLmber of Command 
Consoles may be used in a single system. 

TOTAL CONVENIENCE 
With System X -10 you can operate almcst every high-. and 
electrical appliance in your home without leaving the comfort 
of your easy chair. Imagine turniriç on a TV set or stereo, 
even dimming a light, in the next room without moving from 
your chair. 
Think of the money you can save Dn e ectric bills with 
System X -10. Turn off heaters o- 3ppl ances from any location 
in your home without a lot of run ling around. 

DELUXE ULTRASONIC COMMAND SYSTEM 
The Console controls all modules 'rom its built -in keyboard, 
plus it completely controls all modules from its wireless hand 
held ultrasonic control unit. Simpy aim the hand held trait at 
the Console, press any appropriate Ccrrmanc button to 
turn on and off, dim and brighten I ghts, or turn on and off 
appliances. Hand held unit operates at distances of up to 
thirty feet, line of sight of console ¡does not operate trough 
walls). A worthwhile addition to any existing X -10 system or 
an excellent way to begin. 

STANDARD COMMAND CONSOLE 
Fully controls all modules as abode system, but wit not 
respond to hand held remote uni commands - may be 
intermixed with the deluxe Command System or used 
separately to form independent contro systens. 

MICROPROCESSOR BASED DESIGN 
The BSR X -10 System uses the latest digital techniques for 
trouble -free operation. Digital puke codes are sent through 
the house power lines to assure reliable control throuçhout 
the system. Amazingly compact; The Command Consoles 
measure only 43ß4" X 3' 2" X 3: z '. 

LAMP MODULE 
Each module will control any incandescent lamp rated up lc 
300 watts from control sgnals received from the 
Command units. Functions ñclLde on and off, 
brighten anc dim. UL listed. 

APPLIANCE MODULE 
Each module receives sgr:als from the Command units to turr 
appliances on and off; such as TV, stereo, fan, etc. Maxinur 
appliance ratings. Resistive load - 1 5 amps. Motor bac - 

3 HP, Incandescent larrp - 500 watts. UL listed. 

WALL SWITCH MODULE 
Receives signals from the Conmand units to control 
incandescent lamps normally operated by a wall switch up tc 
500 watts. Installs just like anw normal wall switch. Functions 
include on and off by remote or local control and 
brighten and dim by remote control. UL listed. 

GETTING STARTED 
Deluxe- Ultrasonic starter kit in: Ludes: 1- Deluxe Ultrasonic 
Command Console, 1 -Hand Held Remote Unit, 2 -lamp 
Modules, 1-Appliance Module Only $1 12.95 
Standard starter kit includes: - -Standard Command Conso e 
2 -Lamp Modules, 1- Appliance Module. Only $87.95 
Extra Lamp, Appliance cr Wall Switch Modules only .$16.00 
each. 

Extra Deluxe Ultrasonic Comnand Console with Hard Held 
Remote Unit, $64.95. 
Extra Standard Command Cor sole $39.95. 
Please include $3.00 sipping and handling on all orders. 

To order -- use this coupon or a it - TOLL FREE HOT LINE 

800 -223 -0474 
54 Vast 45 Street New York N . -003E -IN NEW YORK STATE 212-637-224 
Please send me 

BSR 5 pece Deluxe Ultra9 ni: stater kit 1112.95 set 
BSR 4 pece Standard staffer kit 967.95 set 
Lamp Mod.Applianc3 Mod. Wall Switch Mod S16.00 each 
Deluxe Ultrasonic Console with Ha Idheid Remote Unit S'á4.95 each 
Standard Command Cons.e 539.95 each 

Payment Enclosed D Bill my kt4STER CHARGE D VISA D RE-T 

Acct. a Exp. Cam 

Name 

Address 

city State Zip 

Add $2.00 Shippirg and Handling. N.Y.S. Res. add sales tax. 



More information on stereo products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside the back cover. 

AM /FM STEREO RECEIVER, models G -4500, G- 
3500. The model G -4500 (shown) provides 40 
watts -per -channel minimum RMS into 8 ohms 20 
Hz -20 kHz, with 0.1% THD; the model G -3500 
provides 26 watts -per -channel. Both receivers 

CIRCLE 131 ON FREE INFORMATION CARD 

offer a tuner IHF sensitivity of 1.95µV and an FM 
tuner selectivity of 50 dB, with less than 0.15% 
THD. Other features include FM muting switch, 
stereo indicator. 40 -dB stereo separation, bass 
and treble controls, tape monitor, mode and 
loudness switches, and a balance control. Both 
units have separate signal- strength and center- 

tune meters; the phono sections provide an RIAA 
equalization accuracy of ±0.5 dB, a 75 -dB S/N 
ratio and more than 200 -mV input capability; and 
a separate microphone input. The models G -4500 
and G -3500 come housed in simulated walnut 
cabinets. Suggested retail prices: the model G- 
4500, $320; the model G -3500, $270. -Sansui 
Electronics Corp., 55 -11 Queens Blvd., Wood- 
side. NY 11377. 

REEL -TO -REEL TAPE DECKS, models GX -6350 
(shown) and GX- 635DB, are four -track, two - 
channel decks accommodating up to 10'/1 -inch 
reels. Both units (the model GX -635DB has addi- 
tional built -in dual -process Dolby noise reduc- 
tion) provide two speeds (7'/> ips and 3% ips) and 
six heads; and feature a direct -drive capstan ser- 
vomotor and separate reel motors. Each deck 
contains the following features: a real -time count- 
er, record -mute control, mike /line mixer, bias 
and equalization switches, variable pitch control, 
and sound -on -sound controls. The front panel 
also contains a volume switch, timer recording 
switch and two VU meters. 

ASCII encoded keyboards 
as low as $65* 

®B ®Q888®©BSVI IFS 1M® WINO ©ii©OOOD III OVaEI® ®D OVO ICE 0 © III ota ®® ®© 00 ©©IIIIOa ®® 

The RCA VP -601 keyboard has a 58 key typewriter format for 
alphanumeric entry. The VP -611 ($15 additional') offers the same type- 
writer format plus an additional 16 key calculator type keypad. 

Both keyboards feature modern flexible membrane key switches with 
contact life rated at greater than 5 million operations, plus two key 
rollover circuitry. 

A finger positioning overlay combined with light positive activation key 
pressure gives good operator "feel ", and an on -board tone generator 
gives aural key press feedback. 

The unitized keyboard surface is spillproof and dustproof. This plus 
the high noise immunity of CMOS circuitry makes the VP -601 and VP -611 
particularly suited for use in hostile environments. 

The keyboards operate from a single 5 volt, DC power supply, and 
the buffered output is TTL compatible. For more information contact 
RCA VIP Marketing, New Holland Avenue, 
Lancaster, PA. Telephone (717) 291 -5848. 

'Optional user price. Dealer and OEM prices available. 

RC,' 
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Specifications include: frequency response, 30 
Hz -27 kHz ±3 dB; wow- and -flutter, less than 
0.03% WRMS at 71/2 ips; S/N ratio, better than 62 
dB (weighted) distortion, less than 0.5% at 71/2 ips. 
The decks come in a wood -grain vinyl enclosure 
with brushed aluminum front panel. They mea- 
sure 17.4 X 19 X 10.1 inches, and weigh 461/4 

lbs. Suggested retail prices: model GX -6350, 

1. 

'J . "- 

, 

.. ©' ITT I 
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$995; model GX- 635DB, $1095. -Akai America, 
Ltd., 2139 E. Del Amo Blvd., Compton, CA 
90224. 

HI -FI SPEAKER SYSTEMS, models GS401A 
(shown) and GS401C, are British- manufactured 
speakers. each featuring two 200 -mm woofers, a 

100 -mm mid -range cone and a 19 -mm dome 
tweeter; and containing mid -range and treble 
balance controls. Both units provide a frequency 
response of 35 Hz -20 kHz ±5 dB, with 475 -Hz 

rug 

CIRCLE 133 ON FREE INFORMATION CARD 

and 5 -kHz crossover frequencies. (Recom- 
mended use is with amplifiers rated at 200 watts - 
per- channel RMS into 8 ohms.) The model 
GS401A comes in a black- and -chrome enclosure 
with matching chrome base, and measures 231/4 

X 101/4 X 13 inches. The model GS401C mea- 
sures 241/. X 13% X 111/2 inches, and is housed 
in walnut veneer. Suggested retail prices: model 
GS401A, $525; model GS401C, $495; model 
GB101 base, $75. -Gale Electronics, Ltd., dis- 
tributed by Audio Potentials, 61 Shiawassee, 
Akron, OH 44313. 



SPEAKER CABLE /CONNECTORS. King Snake 
cable comes in 30 -foot lengths, is colored black 
with white lettering and negative /positive mark- 
ings, and has pure copper inner stranding. Also 
available are the model GP -200 and model GS- 
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200 modification gold -plated plugs. The pin plug 
fits any pushbutton terminal; the spade plug 
mates with screw -type terminals; both are se- 
cured by soldering or crimping. Su9gesteJ retail 
prices: King Snake cable, $12; motels GP -200 
and GS -200 20e and 25e each, respectively. - 
Brahma Research of America, 4C8 Mein S:., 
Woodstock, GA 3018E. R -E 

THE GOVERNMENT 
CAN DO EVERYTHING 

THE UNITED WAY DOES. 
(NJLYTHEY 

WRAP IT UP FOR YOU 
IN NICE RED RIBR30N. 

MILESAND MILES ()FIT. 

ir" 
` 

- 'w 'r- ('' art 

One of the best things 
about United Way is not what 
it doors, but what it doesn't do. 

For instance, because 
United Way is run almost 
entirely by volunteers. it 
is able to return an amazing 
gW of every dollar to people 
who need it. That means 
less than 117 goes for 
administrative rusts. 

\,I It doesn't Waste 
your Homey. 

And because United 
Way is re- created each year 
with a combination of old 
and Iuw volunteers, it doesn't 
be. o tine , o'er encumbered 
with huge staffs of people who 
ought actually get m the 
wac of progress. 

it doesn't strangle you 
In red tape. 

All id which means that 
heune of what fluted Was 
u-n't do, it cnl do a much 
bet ter job at 
what it ing.. 11,r_ 

Helping 
people. 

.. rá,i. 

LJnitmd 

EIGHT 
INSTRUMENTS IN ONE 

Out -of- Circuit 
Transistor Analyzer 
Dynarnic In- Circuit Transistor & Radio Tester 
Signal Generator 
Signal Tracer Voltmeter Milliammeter 
Battery. Tester 
Diode Checker 

Transistor Analyzer Model 212 
Factory Wired & Tested - $35.98 
Easy -to- Assemble Kit- $23.97 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 
facilities you need to check the transistors themselves - and the radios or other cir- 
cuits in which they are used - have been ingeniously engineered into the compact, 
6-inch high case of the Model 212. It's the transistor radio troubleshooter with all the 
features found only in more expensive units. Find defective transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook -up. r - 
Features: 
Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillatnr check), in or out of 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits. 
Checks condition of diodes. Measures 
battery or other transistor -circuit power- I- 
suppl/ voltages on 12 -volt scale. Ilo ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in- circuit testing and a 
pair cf test leads for measuring voltage 
and current. Comes complete with 
Instruction manual and translator listing. 

(MC, 625 3roadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value-packed EMC line, and name of 
local distributor. 

NAME RE -11 

ADDRESS - CITY ZONE STATE___. 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New Pork N Y 1001? 

BATTERY -WRAP 

POSITIVE INDEXING 

ANTI -OVERWRAPPING 

BITS AVAILABLE 
FOR AWG 26, 28 & 30 

BATTERY OPERATED 

LIGHT WEIGHT 

WIRE WRAPPING TOOL 

MODEL BW -2630 

BATTERIES AND 
BIT NOT INCLUDED 

BW-2630 
BT-30 
BT-2628 
RB-20 

BATTERY -WRAP TOOL $19.85 
BIT FOR AWG 30 $ 3.95 
BIT FOR AWG 26 & 28 $ 7.95 
TWO NI -CAD BATTERIES $10.75 

'MINIMUM BILLING 525.001 ADD SHIPPING CHARGE 52001 NEW YORK CITY I STATE RESIDENTS ADD APPLICABLE TAX 

USA 
FOREIGN 

PATENTS 

PENDING 

OK MACHINE 8 TOOL CORPORATION 
3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A. 

PHONE (212) 994-6600 TELEX: 125091 
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Discover 
today's 

high - resolution 
31/2-digit DMM 

B &K- PRECISION's 

LCD Model 2815 

Model 2815 $150 

0.01 ohm, 100nA, 100µV 
resolution 
0.1% DC accuracy 
Shielded and protected to stay 
accurate in rf fields 
Fully overload protected on all 
ranges 
Auto -zero and auto -polarity 
Alternating high -/low -power ohms 
ranges for solid -state circuitry 
measurements 

Compare the resolution offered by 
the new B&K- PRECISION Model 
2815 with any other DMM in its price 
class. Its high resolution stands 
alone. The 2815 also delivers 0.1% 
DC and 0.3 °o AC accuracy. For 
added convenience, a tilt stand is 
built -in. 

Available for immediate 
delivery at your local 
B &K- PRECISION distributor 

DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 312 889 -9087 

in Canada huas Electronics Ontario 
Intl SI. Emp.,o E.r 270 No, on Rn Piafn. nw L Nv tMli' 
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COMPUTER PRODUCTS 
continued from page 88 

puter can be halted to change the program using 
development computer's monitor commands. 
The DBM -1 can be used as a normal system 
memory when not implemented in program de- 
velopment. One or two EPROM sockets interface 
DBM -1 to application computer, with interface 
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resembling 270, 2758, 2716 and TMS 2716 
EPROM's. Also included is a hardware address 
trap to suspend operation of target processor. 
Two DBM - Ts can be cascaded for applications 
requiring up to 4K memory. Prices: kit, $190; 
assembled, $270; manual, $8 (refundable with 
order). -Pragmatic Designs, Inc., 711 Stierlin 
Rd., Mountain View, CA 94043. 

PARALLEL -LINE PRINTER INTERFACE, TRS -80 
Print Module, plugs directly into back of TRS -80 
computer, eliminating the need for the expansion 
interface. All line print commands in Level II 
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BASIC are compatible. The Print Module has a 

suggested retail price of $99.95. - American Mi- 
cro Products, 6550 Tarnef, M/S 11, Houston, TX 
77074. 

DISC -BASED TRS -80 SOFTWARE package is a 

disc -based language and utility package for use 
with Radio Shack's TRS -80 system. Written by 
Microsoft, the programs are designed for use 
with TRS -80 systems provided with 32K RAM, 
one or more system drives and TRS DOS. Includ- 
ed on the diskette are the following: a machine - 
code compiler for ANSI FORTRAN X.39; a Macro 
Assembler using Zilog mnemonics; a Subroutine 
Library relocatable linkable modules for FOR- 
TRAN or assembler program, including double 
precision, square root, etc.; a Linking Loader to 
link -edit and load FORTRAN and assembler 
modules for execution; a Disk Text Editor, to cre- 
ate and modify FORTRAN and assembler pro- 
grams and can also be used as general -purpose 
text editor. Package comes with full documenta- 
tion and is available for $325. plus $2 ($5 outside 
U.S.).- Lifeboat Associates, 164 W. 83rd St., 
New York, NY 10024. 
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COMPUTER CHESS GAME, CompuChess Sec- 
ond Edition, lets you play multiple chess games 
on 6 selectable proficiency levels: Levels 1 to 5 

are practice games; Level 6 is designed for prob- 
lem solving. CompuChess Second Edition comes 
with chess set and offers the following capabili- 
ties: flashing hyphen (i.e., to signal possible 
checkmate), plus pawn, castle and en- passant 
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moves. Sixteen -key touchpad keyboard allows 
selection of Chess, The Game of Knights, Ama- 
zon Queen and Survival. Suggested retail prices: 
Second Edition, $179.95; CompuChess I, 

$135.95. - DataCash Systems, Inc., P.O. Box 65, 
Largo, FL 33540. 

MICROPROCESSOR CASE, Computer Enclo- 
sure CE -18, has an unplated metal chassis that 
can be adjusted to fit either single -board or multi - 
board systems, and can be modified for connec- 
tor- mounted systems. The keyboard can either 
stand alone or be mounted on stand -offs from 
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the bottom of the case. The plastic case can be 
cut to fit keyboard. The CE -18 measures 18 W X 
19 D X 8 inches H. Suggested retail price: 
$54.95.- JRF- Tronics, Inc., 1061 N. Shepard, 
Unit D, Anaheim, CA 92806. 

DIGITAL TAPE CASSETTE is designed for use in 

TRS -80, Apple II, PET and Ohio Scientific micro- 
computers. Cassette tape provides 10 minutes 
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recording capability, is leaderless, and comes in a 

protective plastic storage box. -Misco, Inc., 963 
Holmdel Rd., Holmdel, NJ 07733. R -E 



MICROPROCESSORS FROM CHIPS TO SYS- 
TEMS, by Rodnay Zaka. SYBEX, Inc., 2161 Shat- 
tuck Ave., Berkeley, CA 94704. 416 pp. 5'/, X 8V, 
in. Softcover $9.95. 

This book is written for those with little or no 
background in microprocessor technology and 
will be of interest to students, hobbyists, as well 
as engineers. It presents system concepts and 
the techniques and components used to create 
them, and the student will become familiar with 
all aspects of microprocessor system operation, 
use and design. Chapter structure is progressive, 
moving from the basics to increasingly advanced 
applications. Chapter 7 shows how to interface 
the basic system to peripherals (including the S- 
100 bus). and Chapter 8 presents programming 
fundamentals Several appendixes, an index and 
a bibliography are contained in the back of the 
book. 

TESTS -ANSWERS FOR FCC FIRST AND SEC- 
OND CLASS COMMERCIAL LICENSES, by 
Warren Weagant. Command Productions, Box 
26348, San Francisco, CA 94126. 6 X 9 in. 200 
pp. Softcover $9.95. 

This illustrated test arid answer guide is de- 
signed to thoroughly prepare the reader for both 
the FCC First and Second Class Operator's 
License exams Included are all 15 multiple - 
choice examinations based on the actual FCC 
test from basic electricity to advanced solid - 
state circuitry to commercial TV broadcasting. 
The book also contains helpful information on 
how to set up your own home -study program, and 
features a "Self -Study Ability Test" that deter - 
mines your preparedness for the course of 
study 

RUNNING PRESS GLOSSARY OF COMPUTER 
TERMS, by John Prenis. Running Press, 38 S. 

19th St., Philadelphia, PA 19103. 86 pp. 5 X 8 in. 
Softcover $1.95. 

From "asterisk" to "zero suppression," this 
glossary attempts to take the mystery out of com- 
puter language. Definitions are kept simple and 
direct wherever possible. An attempt has been 
made to cover all terms a layman will need, and if 
a technical term is used to define a more 
advanced term the simpler version is included 
elsewhere with its own definition. The Appendix 
contains a handy key to the ASCII code. 

THE SCIENCE OF HIGH FIDELITY, by Kenneth 
W. Johnson and Willard C. Walker. Kendall/ 
Hunt Publishing Co., 2460 Kerper Blvd., Dubu- 
que, IA 52001. 519 pp. 8'/, X 11 in. Softcover, 
$14.95. 

Based on a college physics course demonstrat- 
ing the interrelated aspects of the laws of physics 
and audio systems, this book also takes a look at 
the consumer education aspects of high fidelity. 
Chapters 3, 4, 5, 7, 9, and 11 are concerned with 
physical concepts and laws underlying all audio 
systems; Chapters 2, 6, 8, 10, 12, 13, and 14 deal 
with the actual components and with consumer 
aspects. The book contains many photographs, 
drawings, charts and schematics, and a glossary 
of terms is included in the back. 

THE RADIO AMATEUR'S HANDBOOK, Fifty - 
fifth (1978) Edition. Edited by Tony Dorbuck 
and the Headquarters Staff of the American 
Radio Relay League, Newington, CT 06111. 6'A 
X 9'/, in. 711 pp., including index. Softcover, 
$8.50 in U.S. and Possessions, $9.50 in Canada 
and $10.50 elsewhere. Hardcover clothbound, 

rllinued on page 98 

Start Computing For Just $129.95 With An 

8085 -Based Professional Computer Kit- 

Explorer/85 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A " -at 5129.95 -is your starting point. 

Starting at just x129.95 for a level "A" operating system. 
you can now build the exact computer you want. Explorer /85 
can be your beginner's system, OEM controller. or IBM - 
formatted 8" disk small business system... yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just 5129.95, you can own the first level of a fully 
expandable computer with professional capabilities -a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8083 and its 8080A predecessor 
(they are ,003E software compatible / -a computer which 
features onboard S -100 bus expansion -plus instant conver- 
sion to mass storage disk memory with either 5-1/4" diskettes 
or standard IBM- formatted 8" disks. 

For just 5129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer /85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines...developing "state of the art" computer solutions for 
both the industrial and leisure environment. 

Level "A" Specifications 
Explorer /85's Level "A" system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor /operating 
system, and an 8155 ROM -I /O -all on a single motherboard 
with room for RAM /ROM /PROM /EPROM and S -100 ex- 
pansion, plus generous prototyping space. 

(Level "A" makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 

can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 

I /O: provisions for 25 -pin 
(DB25) connector for terminal 

Level "A" at $129.95 is a serial I/O, which can also sup - 
complete operating system, port a paper tape reader 
perfect for beginners, hob- ...provision for 24 -pin DIP 
biests, or industrial con- socket for hex keyboard/dis- 
troller use. play ...casseur tape recorder in- 
put ...cassette tape recorder output ...casseur tape control 
output ...speaker output... LED output indicator on SOD 
(serial output) line...printer interface (less drivers)... total of 
four 8 -bit plus one 6 -bit I/O ports *Crystal Frequency: 6.144 
MHz Control Switches: reset and user (RST 7.5) 
interrupt ...additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard Counter/Timer: programmable, 14 -bit 
binary System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems... RAM expandable to 64k via S -100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0080 free for user 
RAM /ROM. Features include tape load with labeling ...tape 
dump with labeling ...examine /change contents of memory 

..insert data...warm start ...examine and change all 
registers... single step with register display at each break point, 
a debugging /training feature...go to execution address... 
move blocks of memory from one location to another... fill 
blocks of memory with a constant... display blocks of memory 
...automatic baud rate selection... variable display line length 
control (1 -255 characters /line)...channelized I/O monitor 
routine with 8 -bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling... 
tape dump with labeling...examine /change contents of mem- 
cry...insert data... warm start ...examine and change all 
'err NM MI MIMI ate attt t t t rttt 

Netronics R &D Ltd.., Depqq -11 
333 Litchfield Road. New Milford, CT 08878 
Please send the items checked below- 

Explorer /85 Level "A" Kit (ASCII 
Version), $129.95 plus S3 pith. 

Explorer /85 Level "A" Kit (Hex 
Version), 5129.95 plus $3 p&h. 

8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

8k Microsoft BASIC in ROM Kil 
(requires Levels "B," "D," and "E "), 
$99.95 plus S2 p&h. 

Level "B" (S -100) Kit, $49.95 plus 
$2 p&h. 

Level "C" (S -100 6-card expander) 
Kit, 839.95 plus $2 p&h. 

Level "D" (411 RAMI Kit, $69.95 
plus $2 pith. 

Level "E" (EPROM /ROM) Kit, 
$5.95 plus 50e p&h. 

Deluxe Steel Cabinet for Explorer/ 
85.549.95 plus S3 path. 

ASCII Keyboard /Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232 -C or 20 ma. I /O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
$149.95 plus $2.50 pith. 

ILHex Keypad /Display Kit, $69.95 

By Netronics 

registers... single step with register display at each break point 
...go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad /Display. 

Hex Keypad /Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 

Hex Keypad /Display register and status information. 

Level "B" Specifications 
Level "B" provides the S -100 signals plus buffers /drivers to 
support up to six S -100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select -able in 
4k blocks...address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks...address and data bus drivers for 
onboard expansion...wait state generator (jumper selectable), 
to allow the use of slower memories...two separate 5 volt 
regulators. 

Level "C" Specifications 
Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S -100 cards directly into the w motherboard. Both cage and 

Explorer /83 with Level cards are neatly contained inside 
"C "card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5-card gold 
plated S -100 extension PC board which plugs into the mother- 
board. Just add required number of S -100 connectors 

Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer /85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level "E" Specifications 
Level "E" adds sockets for Bk of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 
Experimenter's Pak (SAVE 312.30)-Buy Level "A" and Hex 
Keypad /Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE $24.451 -Buy Level "A," ASCII Key- 
board /Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE $41.103-Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S -100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage& handling! 
Business Pak (SAVE 559.95) -Buy Explorer /85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board /Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5-1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get IO FREE 5 -1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Cantnental U S A Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical 

Assistance, Etc. Call (203) 354 -9375 
nr 1 

sonalized disk operating system -just 
plus $2 p&h. plug it in and you're up and running!), 

Deluxe Steel Cabinet for ASCII x95 plus $5 pith. 
Keyboard /Terminal, 519.95 plus $2.50 Power Supply Kil for North Star 

Pith, Disk Drive, $39.95 plus $2 p8eh. 

Deluxe Case for North Star Disk 
Drive, $39.95 plus S2 pith. 

Experimenter's Pak (see above), 
$199.90 postpaid. 

Student PA (see above), $319.85 
postpaid. 

Engineering Pak (see above), 
$514.75 postpaid. 

Business Pak (see above), $1599.40 
postpaid. 

Power Supply Kil (x 8V @ S amps) 
in deluxe steel cabinet, $39.95 plus $2 
pith. 

Gold Plated S-100 Bus Connectors, 
$4.85 each, postpaid. 

RF Modulator Kit (allows you to 
use your TV set as a monitor), 58.95 
postpaid. 

16k RAM Kit (S -100 Board expands 
to 64k), $199.95 plus $2 pith. 

32k RAM Kit, $329.95 plus $2 pith. 
48K RAM Kil, $459.95 plus $2 pith. 
64k RAM Ki1,$589.95 plus $2 path. 
16k RAM Expansion Kil (to expand 

any of the above up to 64k), $139,95 
plus S2 pith each. 

Intel 8005 epu User's Manual, $7.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

12" Video Monitor (IO MHz band- 
width), $139.95 plus S5 pith. 

North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S -100 controller, 
DOS, and extended BASIC with per- 

Total Enclosed S 

(Conn. res. add sales tax) By- 
0 Personal Check M.O. /Cashier's 
Check Visa Master Charge 

(Bank 8 --- -) 
Acct. e 

Signature Fap Date 
Print 
Name 

Address 

City 

State Zip tt Send Me Information em cvp 
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YOU 
DESERVE 

1T! 
GET IT 

EVERY MONTH! 

Radio -Electronics 

Come on, treat yourself -and save money, too. Subscribe to Radio -Electronics today, and 
make sure you get all of the most interesting, most exciting and authoritative electronics 
reporting in any magazine, month after month. Don't miss a single one of the upcoming 
issues jam -packed with new- equipment test reports, projects to build, servicing ideas, and 
news of solid state, computers, hi -fi, hobbies and everything electronic. Save money, too -as 
much as $11 off the newsstand price when you subscribe to Radio -Electronics. Come on, you 
deserve it -check off the money- saving otter you prefer on the handy coupon, and start 
enjoying Radio -Electronics every month. 

Get The Authority -Every Month 

Name (Please print) 

Address 

City State Zip Code 

Indicate the otter you prefer: 
1 Year -12 issues ONLY $9.99 
(You save $5.00 off newsstand price.) 

2 Years -24 issues ONLY $19.00 
(Save Morel $11.00 off newsstand price.) 

40L9 

Payment enclosed (send one extra issue) 

Bill me 

Check here if you are extending or renewing your 
subscription. 

Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year. 
Mail to: Radio -Electronics 
SUBSCRIPTION DEPT.. P.O. BOX 2520'BOULDER, COLO. 80322 

BOOKS 
continued from page 97 

$13.50 in U.S. and P ions, $14.50 in Cana- 
da and $15.50 elsewhere. 

Since prospective radio licensees must now 
have a fuller comprehension of radio theory as a 
result of changes in the FCC testing procedure, 
this comprehensive volume contains new and 
revised theoretical sections, as well as interesting 
construction projects. Much new material is in- 
cluded on radio design techniques and methods; 
semiconductors and antennas; satellites, TVI, 
gasoline -powered generators, as well as trans - 
verters and power supplies. Many drawings, pho- 
tos and charts complement the text. 

TEST AND TROUBLESHOOTING HANDBOOK, 
by A. K. Guthrie. General Electric Mobile Radio 
Dept., Box 4197, Lynchburg, VA 24502. 30 pp. 5'/. 
X 81/2 in. Softcover $2.50. 

Designed as a timesaving guide for two -way 
radio FM service technicians, this book tells how 
to develop a systematic approach to standard 
troubleshooting procedures. It also shows how to 
run tests, interpret them and compare results 
with characteristics of published specifications. 
The book also includes a section on test equip- 
ment. 

CUSTOMER RELATIONS FOR THE TECHNI- 
CIAN, by Dick Glass. SWR Printing Co., P.O. Box 
1224, Barberton, OH 44203. 40 pp. 5'/ X 81/2 in. 
Softcover $7; $3.50 in quantities over 20. 

This book is crammed with helpful information 
and sound advice for service technicians who 
need a "shot in the arm" about their profession. 
Written in breezy, confident style, it contains 
handy hints on how to improve customer rela- 
tions as a primary stepping stone to upgrading 
one's self image as well as reaping possible finan- 
cial rewards. A self -quiz plus the answers are 
contained in the back. R -E 

LEADER 
Instruments Corp. 

PRICE 

BLI Tz 

CALL NOW 
LIMITED OFFER 

LBO -513 10 MHz Single Trace 

Reg. $495. NOW $42995 

LBO -514 10 MHz Dual Trace 

Reg. $645. NOW $54995 

LBO -507 20 MHz Single Trace 

Reg. $580. NOW $48995 

LBO -508A 20 MHz Dual Trace 

Reg. $835. NOW $66995 

LBO -515A 25 MHZ Dual Trace 
Dual Timebase Reg. $1595. 

NOW $1295°° 

LBO -520 30 MHz Dual Trace 

Reg. $1100. NOW $89995 

MAST b:RCHARG1. 
VISA 

THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
800 -223 -0474 

54 West 45 Street. New York. N.Y,10036 212 -687 -2224 

Prices Do Not 
Include Shipping 

ADVANC 
LECTRONICS-- 



DECEMBER 1979 

Projection TV In A Kit 
R -E report on the circuitry 
and features of a new pro- 
jection color TV kit. Three 
prefocussed projection 
tubes deliver a bright 
sharp picture. 

Repackaging PC Boards 

How to make working 
equipment to your speci- 
fications by interconnect- 
ing bits and pieces of sur- 
plus circuit cards. 

Drum Synthesizer 
Accessories 

Build these accessories 
for your percussion syn- 
thesizer. 

Build A Super Amplifier 
A hi -fi amplifier you'll 
want to build. 

PLUS 

More on Telephone 
Dialers 

New Dolby Equipment 

R.E.A.L. Sound Lab 
Reports 

Hobby Corner 

Radio Corner 

Computer Corner 

Service Clinic 

* ' * and much, much 
more 

Interface your TRS-80 to 
the "real world" 

the faster and easier way. 
A P has the hardware you seed 

to build the interface breadboard 
described in the article on page 43. 

The Jumper. A 24" 40 
conductor flat ribbon _ 

cable assembly with 
a socket connector 
on one end, a card - 
edge connector on the other. It's 
preassembled and every line is 

pretested. 924150 -24 $11.95 

The Solderless Breadboard. It's our famous 'Superstrip" for 
unlimited freedom in the layout and implementation of your circuits. 
923252 -R $17.00 

The Header. Copper alloy 770 
for instant plug -in access to the PC 
board. 923875 -R $2.79 

Available at your dealer; for the 
nearest one, phone (toll -free) 
800 -321 -9668. And ask for the 
complete A P catalog, The Faster and Easie Book. 

Easflet is t. 
` FastwatWeealla 

A P PRODUCTS 
INCORPORATED 
Box 110 72 Corwin Drive 
Painesville, Ohio 44077 
Tel 216/354 -2101 
TWX 810- 425 -2250 

CIRCLE 50 ON FREE INFORMATION CARD e9 
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market center 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word (no charge for zip code) ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85$ per word .. . 

no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10e per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, 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 issuò (i.e., August issue closes May 26). When 
normal closing date falls on Saturday, Sunday, or a holiday, issue closes on preceding working 
day. 

SpepkerCuts. 
Lill7/ //1 
¡ / 

The absolute latest in 
advanced speaker techno- 
logy. Wave Aperatue'" 
Drivers, the Patented 
Nestrovic Woofer Systerri7 raw 
speaker components selected for 
their excellence. Horns. crossovers. subwoofers. woofers, 
midranges. horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll provide top quality 
speakers and design information. Send for FREE 48 page 
color catalog from the largest, most experienced speaker 
kit manufacturer in the world. DONT DELAY. Write today! 

4ecikeiIcipt. 11 -RE. 735 N. Northlake Way 
Seattle, Washington 98103 

FOR SALE 
RADIO & TV tubes 36e each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 

TEST equipment catalog listing used Tektronix, 
HP and GR equipment at bargain prices. Price 
$1.00 refundable with first order. PTI, Box 8699, 
White Bear Lake, MN 55110 

NAME brand test equipment. Guaranteed dis- 
counts up to 50%. Free catalog. SALEN ELEC- 
TRONICS, Box 82 -M, Skokie, IL 60077 

PRINTED -circuit boards, reasonable. Also, art- 
work, prototypes, designs, fabrication and test- 
ing. MICROCON INC., Box 43, Glenview, IL 60025 

AUDIO noise reduction kit -318 silencer for 
tapes, records, FM. Free brochure. LOGICAL 
SYSTEMS, 3314 "H" St., Vancouver, Washington 
98663. 

SCANNER /monitor accessories -kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, GA 30520 

FREE catalog, IC's, LED's, semi's, parts. CORO- 
NET ELECTRONICS, 649A Notre Dame W., Mon- 
treal, Que., Canada H3C 1H8. U.S. inquiries. 

SATELLITE Television- movies, sports, etc. Build 
or buy your own Earth Station. Send $3.00 for 
information. SATELLITE TELEVISION, Box 140, 
Oxford, NY 13830 

TUBE caddys: Just like the old favorite. Only bet- 
ter! Free catalog: (800) 233 -8851. MHP MANU- 
FACTURING, 107 Avenue L, Matamoras, PA 
18336 

INVENTORS, designers, hobbyists: we will provide 
manufacturing services. Any size lot; no obligation 
quotes. Details free. Write WOODLAND, Box 735, 
Mansfield, MA 02048 

NEW Test Equipment and Instrumentation at fac- 
tory direct prices. Free literature. Dealer Inquiries 
invited. WOODLAND, Box 735, Mansfield, MA 
02048 

FREE catalog of new merchandise, at great 
prices. IC's, semi's and more. KEY ELECTRON- 
ICS, Box 3506 -RE, Schenectady, NY 12303 

RECONDITIONED test equipment. $1.00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

KRAZY CB business cards, radio checks, other 
printed fun stuff. Catalog and samples for 154 
stamp. PRINTRONICS CO., Dept. R, 110 N. Kes- 
wick Ave., Glenside, PA 19038 

B & K test equipment. 18% discount. Free catalog. 
Free shipping. SPACETRON -DB, 948 Prospect, 
Elmhurst, IL 60126 

Burglar -Fire Protection 
Protect Your life, Home, Business, Auto, etc. 

Our catalog shows tow. Install your own 

r_.nase alarm systems and devices and save SSSS. We 

offer FREE write-in engineering service. 

FREE CATALOG "":7,71 wáß "" 
Burden Security Co. Box 82802 -RE lincoln,Ne.68501 

TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 

Dial Telephone "SUPER BUY" 
Save as the labor costs of cleating and 

polishing and save SSSS on standard dMol (.z 
telephones. Work on ony commercial system. 
Complete. I no ports missing I in good 
work,ng order. Your choice of desk or wall e".' 
models. These we take -outs from commercial 

I not toys I Instructions furnished. 
rYOr 

'1 
"_1 .,,, WM 

1.95 
1011111 MASSA e. 

FREE CATALOG 

Surplus Center Box 82209 -RE Lincoln, Ne. 68501 

PLANS & KITS 
CONSTRUCTION plans for profitable business 
ideas. Catalog $1.00. GARLING, 438 N. Garfield 
Street, Lombard, IL 60148 

BUILD your own speaker system. Write for free 
catalogue. McGEE RADIO, 1901 McGee St., Kan- 
sas City, MO 64108 

ELECTRONICS completed kits. No wiring. FM 
mic. VU meter. Touch control switch. Program- 
mable music block. Wheel fortune game. Etc. 
Save up to 50%. Write for free catalog today. 
Postcard will do. SUPERTRONICS INC., 39 Bow- 
ery, Box 88, New York, NY 10002 

SHOCKING! Build versatile high voltage supply. 
Adjustable 6 to 12 kV. Great for ion generators, 
bug zappers, security and experimental device 
devices. Plans $5.00. LUNATRIX, Box 891, Yucai- 
pa, CA 92399 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for 21.50 per word (minimum 15 words) to: 

Radio -Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

( ) Plans /Kits ( ) Business Opportunities ( ) For Sale 
( ) Education /Instruction ( ) Wanted ( ) 

(PLEASE PRINT EACH WORD SEPARATELY, 

Special Category: $10 

IN BLOCK LETTERS.) 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 



ILLEIi ILIC1t ICO PO BOX 401244R GARLAND TEXAS 75040 

A RARE FIND! 
LAMBDA HIGH POWER REGULATOR 3205 MODULE 

m 

$12.95 
Y W SPECS O . !, i di / LIMITED QTY. 

C 

5V @ 10A with 8 -30VDC input. 
Current limiting. thermal shutdown and short protection. 
.2% Load regulation. 
Only 2 external components needed. Y p 

All you need to add is a transformer, rectifier, heatsink 
and filter cap to have a super regulated supply for 5 volts P P 9 PP Y 

at 10 amps! 
SPECIAL BONUS! Order the 3205 Module and get FREE 
a LAMBDA L -20 -5 overvoltage protector that triggers at 
6.6 volts up to 20 amps. 

LAS15U - 1.5A Four Terminal Adjustable Regulator. 3- 

SE -01 SOUND EFFECTS KIT 
76477 CHIP IS S 16.95 
INCLUDED. i X i RA LESS SPEAKER 

[RIPS 52.95 FACH 3 BATTERY 

- TIN 
The SE- 01 is acomplete kit that 

- 
contains all the parts to build a ' programmable sound effects 
generator Designed around 

- the new Instruments 
5x76477 Sound Chip, the V board provides banks of MINI 

4 i e°, DIP switches and pots t 

program the various Corn- 
binations of the SLF Oscillator. 

= vco. Noise. One Shot. and 

11- Envelope Controls. A Quad Op 
Amp IC Is used to implement 
an ALevel ble Pulse Genera - 
tor. Level Comparator and 
Multiplex Oscillator for even 
more versatility The 3' -.' x 5' 
PC Board features a prototype 
area to allow for user added 

t:a r circuitry Easily programmed it to duplicate Explosions, 
L 

C 
Phasor Guns, Steam Trains, or 
almost an infinite number of 

- other sounds. The unit has a 

30V W /current limiting, short protection and thermal 
shutdown. TO -3 style. All units are prime. Spec sheets 
included. $2.50 

AY3 -8910 PROGRAMMABLE SOUND GENERATOR 
The AY3 -8910 is a 40 pin LSI chip with three oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, an envelope generator. and three D/A converters that 
are controlled by 8 BIT WORDS. No external pots or caps 
required. This chip hooked to an 8 bit microprocessor chip or 
Buss (8080, Z80, 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirens, gunshots, explosions, bleets, whines. 
or grunts. In addition, it has provisions to control its own 
memory chips with two 10 ports. The chip requires +5V @ 
75ma and a standard TTL clock oscillator. A truly incredible 
circuit. 

$14.95 W /Basic Spec Sheet (4 pages) 
60 page manual with S -100 interface instructions and 
several programming examples, $3.00 extra 

multiple of applications The 
low price Includes all parts. 

assembly manual, programming charts. and detailed 76477 chip spec, 
fications It runs on a 9V battery (not included). On board 100MW amp 
will drive a small speaker directly, or the and can be connected to your 
stereo with incredible results' (Speaker not included) 

4 DIGIT t/2 INCH CHARACTER LED DISPLAY 
Bowmar readout stick with colons. COMMON 
CATHODE ONLY. 100% Prime. All segments 
and colons brought out to edge pads. With 
pinOut. LIMIT 5 PEP CUSTOMER 

..... ..'' 
14T:::. "`' 

i 

IL -t OPTOISOLATORS 

,. 

/110 

::r.; ' -' -': 
::; 

" =.`'' 
: 

se) "1t 
- - - 

Catalog price: $01( 
(1 ULTRASONIC SENDER RECEIVER KIT \ \ \ \' \ 

TOTAL SECURITY! Completely invisible ultrasonic 123KH21 Sound beam 
works like a photoelectric beam but is uneffected by light. heat or noise 
Separate Transmitter and Receiver can be used from 6 inches to 25 feet) A 
sold object breaking the beam causes an output to go low that will sink up 
to 150 MA to Drive a Relay TRIAC.etc Complete electronics are provided 
Works on 12VOC (unregulated) and draws less than 100 MA Use it for 
burgler alarms. object counters. automatic door openers, automatic door 
bells, electronic raj trap(?) and more. 

MC1351P FM -IF AMP 
AND DISCRIMINATOR 

1isED IN FM I TV SOUND 
CIRCUITS REQUIRES MINI- 
MuM EXTERNAL COMPO. 
NENTS 14 PIN DIP DIRECT 
REeLACEMENT FOR HEPC 
6060 ECM )Ae end MANY 

THERS OUSE 

FALL SPECIAL: $1.90 

NEW ITEMS 
LM3046 (CA3046) Transistor array .75 
LM3909 LED Flasher .50 
CA3086 RCA transistor array .80 Y 

3.9S 
rIMPLETE KIT LESS CASES 21.501 Ow.one entry delay and unar,n Tone., I 

WITH SPECS 50C 

\ x,1i sa,rce o ,o to %MA r'r 
S. 

PARTS 

tt 3 6 DIGIT AUTO /VAN Cl OCK N4.' 15x01 - CHARACTERS . 

QUARTZ 1TAL TIMEAASE 

ALARM a SNOOTE OPTIONS hardwdd;'r. w ka M 
Clock Include,. 

NOISE FILTERING 
Dy lrontlM, and °RL 

nsnDA55EMILE panel 
saS 

J': r 3' . I - 

NULLED A PLATED PC MDAROS 

COMPLETE KIT 

4 739 FAIRCHILD 1 1. 
DUAL LOW NOISE 

AUDIO PREAY LIFTER 

80. /1, 

69 

"500@75V 'l 

Computer 
Grade 

Filter Ca p 
2"x5'/2" 
2.95 / 

7WIREWRAP WIr. 

30 xauy. 
KYNAR Insular. 

500 F T 

4DO 

301 OP AMP 8 LEAD CAN 3/I 00 

723 VOLT REG 10 LEAD CAN 50 

'13741 FfT INPUT 741 MINI OIP 3/110 
J0000 (a ISV COMPUTER GRADE 110 
2x4400 NPN GIN PURPOSE B/I 00 

2x4402 PNP COMPLIMENT At OD 

2116028 PUT W SPECS 50 

LM380 1W AUDIO IC W'SPECS 109 

/, \2 LM377 DUAL LM380 W'SPECS 250 
7A15 VOLT REG IA ISV 69 

'725 LOW NOISE OP AMP 99 

IL I OPTO ISOLATOR MINI OIP 60 

'REM 631 DUA1 GATE MOSFAT 

0100E PROTECTED SIMILAR 

TO 40673 50 

MVI624 VARICAP 01001 Io PFD 49 

IN4003 IA 200V DIODE 15 /100 
TIP30 TAB PNP POWER 3/1 00 

MC1351P FM IF DISC IC 50 

IMOILA TES ITEM IS -NOOSE NIMBI RIO 

LED'S 
JUMBO GREEN 4/89 
JUMBO RED 5/ 89 
MEDIUM REO '." 15 

F 

MEDIUM GRN OR YELLOW 16 

it vos 516.95 7 WATT \ MC1189REGLTOLTAGE POSITIVE VOLTAGE 

AMP COMPLETE SPECS AND 
APPLICATIONS 5HOW How 00 BUILD 
IxED OR ARIBLE 
ROM DRIVE EERNAL 

SERIES PASS FOR CURRENT TO A 
AMPS' 

1.25 EA. 0a 
10/10.00 

I 

AUDIO AMP KIT 

ey y. 
L[Mlra aY I 

EASY .I td asmhie final min an ea, 

yy m,R lD w +u eua woe sc,eam Reser.,blet 
°Pn TC Iw W,ns o, to 

oper h7 5 Izvnec t vP m t 74, ws,y 
7V m O Ier lire t rwMrM 

.di An parry ck.ronq PC N 2a50 ORDER we oz 

L L 

AIL SINGLE NIN910 IC AND 

MPOTS FIT ON A 7- r 3- PC 

R D INCLUDED RUNS ON 12 AOC 

AT FOR ANY PROJECT THAT BEERS 

INEXPENSIVE AMP 1 ESS THAN 1 

m 5 WATTS COMPATIR! F 6,- 
OI SOUND KIT 95 Sc J7 77 

-NO COD'S ADD 5 o FOR SHIPPING -ORDERS UNDER 510. 

-SEND CHECK OR MONEY TEX RESIDENTS ADD 5% TAX ADD .75for HANDLING 

ORDER OR CHARGE CARD NO. FOREIGN ORDERS ADD 10 %, (214) 278 -3553 
PHONE ORDERS ACCEPTED ON VISA 81 MC LLIPVHIL,11i 
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LET US HELP YOU GET INTO SOLAR ENERGY: 
PRIME SOLAR CELLS AT LOW PRICES. 

1 -AMP SOLAR CELLS 3 INCH DIAMETER. 5800 Wanbly t 49. S100 slandald 
Coe of 50. S600 bo. of 100 2.4 cm sola, cells 6285 each or $25500 Per 
hundred Solid stale thermoelectric cooing modules Cambon 8012001.0í only 
519 00 Mead cells 12AH at 1 3V only $2 95 per pair Motorola speakers model 
í022A Aulomotwe S6 00. IOSN 1OOSA Super Han S8 00. KSN1036A Auto tweeter 
$4 00 plus all other Motorola 

LOW PRICES ON OHIO SCIENTIFIC. 
Challenger IP retail is 534900 our price is 532900 Superooard $26900 We 
have alt Ohio Scientific expansion accesorw5 and technical info 

NEW 32K MEMORY BOARD FOR KIM. SYM. AIM. 
5450 00 assembled and tested. $50 00 bare board including complete documen- 
tation Super quality. 5V only plugs drecny lo expansion connecta 

OUR OWN TECHNICAL MANUAL 
'CARE AND FEEDING OF THE COMMODORE PET" SI I. 
Explains PET circuits in detail How to interface. etc 

WE 
Consulting design. ano production of elecira.c alcol boards 

Call Monday-Saturday 17141 6279366 Send check or money orda, 10 SILVER 
SPUR Electronic Communications Co Bo. 365. Chino Caklania 91710. or viva 
store at 3813 Schaefer Ave Chao Shipped postage PREPAID California add 
6% tax Visa and Master Charge 

WANTED PLANS & KITS 
WORK wanted -will assemble electronic circuits 
and devices on a piece work basis on my prem- 
ises. Write: GERYK, 1 Depot Street. Florence. MA 
01060 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business- without investment. Write: BUSINESS- 
ES, 92 -R, Brighton 11th, Brooklyn, NY 11235 

LEARN to repair PLL or crystal synthesis CB for 
profit, 30 PLL's covered. Send $12.95 for instruc- 
tion book. A.P. SYSTEMS, PO Box 488, Milford, 
PA 18337, Dept. RE 

WANTED: Person or company. well versed in sub- 
marine acoustics, for private R &D project. Send 
brief resume: T&C ENTERPRISES, 1300 -J12 Ft. 
Lowell, Tucson, AZ 85719 

une of America's largest independent manu- 
facturers of automobile radios has given up! 
We have been fortunate in acquiring some of 
the last auto radios in production. These we- 
re AM- FM -MPX- Stereo sets...designed for 
new cars. The sets came right off the pro- 
duction line, and when the line stopped they 
did not have the top metal cover & the front 
bezel. They are, however, 100% operational 
& come complete with knobs & mounting 
nuts de push buttons. These high -quality sets 
are ideal for installing in your auto, camper, 
boat or any other place where 12 VDC is 
available. Delta No. 5725R 

Tested !AA' 

NICADS 
slrcllALB!MAA, O//dil 

1st Quality! Not Rejects! 
NEW! 

AM / FM / MULTIPLEX 

99 
$' STEREO 

PUSH I A AUTO 
BUTTON 

UNBELIEVABLE 
DELTA PRICE! 

SPEAKERSIAlong with the radios, we 
managed to get several models of their best 
speakers. We took pictures from the rear so 
you could the the size of the magnets. 
No. 5730R 55.95 2 for $10. 
No. 5726R Dual imp. coll. 4 or 8 ohms $I.95 2 for S16. 
No. 5727R 4-Ohms Ford speaker $5.95 2 for $10. 
No. 5728R 4-Ohms (not illus.) $7.95 2 for $14. 
Speakers come with mounting brackets which are easily re- 
moveable to fit your own needs. 2nd choices are suggested 
as not all speakers are in large quantities. They are all high 
fidelity auto speakers & cannot be duplicated at these prices 

7197°%. . 

orna new - Kghl Imperfections on eater 
Ampere 

Iklte No. Type Hours Dlmen. SAI 1 

56888 1 /3A .170 .619410.5 .680 78 
56868 113A .200 .619dM.x .758 .88 
5676R AA .500 .545dl.a1.83 .98 
5689R AA .550 .8874y 1.98 .98 
6680R Sub C 1.2 .865d 1.645 1.58 56774 C 2.0 1.06 din. 1.87 2.08 
56878 C 2.0 1.0284oa.13.85 1.98 
56798 1/20 2.3 1.305dM.a1.375 1.98 

.5678k D 4.0 1.308dia.a2.28 2.78 

BUTTON CELLS Sale 
U154311511 

1.2 
.05 

.9BSSdiiaa.s 276 .6t 
D 58848 1.2 .22 1.36 dla.a.207 .78 
1156828 1.2 .22 1.36 dia.s.308 .88 

5681 R 1.2 .22 1.61 di..s.320 .98 

100% Guaranteed -Rechargeable 
-!lave tabs to permit soldering..- ballon on both ends. 

Walnut 
Style 

Made 
For 

$300 
Speaker 
Systems 

Famous 
Manufacturer 

CABINETS FOR ABOVE! 
Originally designed for an 8 -chan- 
nel tape deck...ideal for housing 
auto radio above when it is to be 
used for other than 
in -auto mounting. 
Delta No. 7128R 

POWER SUPPLY KIT- Ideally suited to run auto 
radio from 115 V AC...contauu line cord, power 
transformer, bridge rectifier, filter capacitors 
& complete instructions. Delta No. 5731R 95 

N 5 G -10 glass epoxy board (no holes). Was $5 each. 
No. 5711 R....16x17" double-sided copper clad 
with appros. 1-oz of copper each side, over 1 /16 $3e G -10 gla epoxv'(no holes). Was $6 44 Delta. 

CopperClad PC Boards: 
DOUBLE SIDED 

No. 57128....12x18" double -sided copper cod 
with approx. lez of copper each side, over 1/162e 

1980 
Catalog 

Available! 

Speaker 
Cabinet Kit! 

prestige 
i 

tal.. tearer of audio equipment the photo shows an 
assembled lot The speaker rase is Ile 17 a E,' Asarmhls 
holds e .1 " tweeter . ana" woofer I not Included I. and has n 2 
port I',.rvaton in made for a paddle adjustment inpt shown) 
This asnemblv used in the maker's Sall speakers Lear 
malen.ti re simulated walnut Kit ta avaMhle in the following 

wDelta No. (2 for $26) 
57158 Above, 

les spkrs.. 
$13.95 

5716R Above, less spkrs, with grille cloth 
assembly. paddle assembly, terminal 
mtg. plate S. terminals $15.95 (2 for $30) 

5673R Tweeter $3.95 (2 for S7) 
5718R 8 "Woofer for above. 10" 

air-suspended speaker $16.95 (2 for $33) 

6 LBS $ I II.s I MilS V. kra 
FOR 5 i.ansnlors Op Amps 

Here's your chance to build your stock pile or replenish it! 
Well....DELTA's Computer Board Grab -A -Bag is one of the 
most inexpensive ways of doing it. We have a very wide & 
varied selection of computer boards. The parts on these 
boards can be easily removed with a Bernz- O-Matie torch & 
a pair of tweezers. Complete instructions on parts remov- 
able are included. The following is a list of SOME of the 
parts found on these boards. 
TTL & C MOS ICS..Voltage Regulators..Transistors..Pow- 
er Transistors..Op Amps..Optical Couplers..Relays..Reed 
Relays..small Transformers..heat sinks..diodes..resistors.. 
capacitors..SCRs..ete. Delta No. 91101R 

°aATM.r:PSDDB ADDRESS 

SCA adapter kit makes your FM receive hidden 
programs. Background music, ethnic, religious, 
news. Only $17.00 postpaid. COMMUNICA- 
TIONS POLY SERVICES, Box 3251E, Westford, 
MA 01886 

PROJECTION TV .... Convert your TV to project 7 
foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00 Plans & lens $16.00. 
Illustrated information free. MACROCOMGB 
Washington Crossing, PA 18977 

ELECTRONIC version of America's favorite 
board game. Thoroughly enjoyable to build and 
play. Complete plans and wiring instructions - 
$5.00. N.A. ROHAN, 2105 Northwood Circle, Val- 
dosta, GA 31601 

TELEPHONE circuits for hobbyist, construction 
plans. Catalog $1.00. SEACOMP, Box 4276T, 
Mountain View, CA 94040 

NEW modern design specialties for hobbyists 
and kit builders never been on US market before, 
featuring professional quality PC boards and 
components for excellent performance at econo- 
my prices. Details in free catalog. LORS ASSOCI- 
ATES, Box 518, Berwyn IL 60402 

SfiTEEL/TE TU 
GET 50 CHANNELS! 

II s ll true' No malter where you 1. 

sports lay leIevisio' 
spells Ilom sou a the world' 24 hp, 
p,ogrammin I Crystal clear reception' Fo, 

in,ormaleon sinet87.g5sources 
and design 

SPACECOAST RESEARCH 
Opt. I. P.O. Ilea 442- Anantorxe Springs. FL 32701 

fil PND ELEC.A VISA 
J Q 

.. 

BOOK CLUB ,M 

SEND $1 .00 FOR 90 PG. 
CATALOG, REFUNDABLE 

A.P. SYSTEMS DEPT 3 RE PO. 
BOX 488, MILFORD PA 18337 

GRAPHIC EQUALIZER 
TWELVE bands /channel $100 kit. still available; 
see May 1978 R/E cover story or write: SYMMET- 
RIC SOUND SYSTEMS, 912 Knobcone Place, 
Dept R. Loveland. CO 80537 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE LA- 
BORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph'D's . . . Free revealing details. COUN- 
SELING, Box 317 -RE11, Tustin, CA 92680 

UNDERSTAND digital electronics. Programmed 
learning courses. Design of Digital Systems, 6 
volumes, only $19.95. Digital Computer Logic, 4 
volumes, $14.95. Both $29.95. Free details. GFN 
INDUSTRIES, Bldg. 7 -20, 203 Loudon Road, 
Concord. NH 03301 

COLLEGE students! Improve your grades. Send 
$1.00 for 356 -page, collegiate research papers 
catalog. 10,250 available. RESEARCH ASSIS- 
TANCE, Box 25097RE, Los Angeles. CA 90025. 
(213)477 -8226. 

PICTURE TUBE MACHINE 
We buy and sell NEW and USED CRT 
rebulldrng machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE )rom 
the ORIGINAL MFGR. 

LAKESIDE INDUSTRIES 
4071 N. Elston Avenue 
Chicago. III. 60618 
Phone 312 -583 -6565 

176 SECOND AVE. 
WALTHAM, MASS. 

02154 
Minimum Order S8.00 

TEL. (617) 388 -4705 
Mien in our area. nor fhe,uterrt .)lass. or souther. N.H. visit our retail at 7 Oakland St., .4 rnesbnry, Mass. 

CIRCLE 32 ON FREE INFORMATION CARD 

The Original FCC Tests Answers veers manual 
that prepares you at home Ins FCC F,,t and 
Second class Radiotelephone ticenses Newly 
wised multiple choice exams cover ail areas 

tested on the actual FCC cram Plus "Sall 
Study" Ability Test Prone). S9 95 postpaid 
Moneybeck Guarantee 

COITII11AID PRODUCTIOftS { P.O. Box 26348 E 

Radio Engineering Division T San Francisco, CA 94126 



2 YEAR 
WARRANTY 

LEADER 
Instruments Corp. OSCILLOSCOPES ARRANTY 

20 MHz, TRIGGERED 
Single trace. automatic trigger for 

highly stable, bright display. 
17.5nSec rise time 10mV;cm to 

20V cm Vertical Sensitivity 11 

Step, 

411111111111111111111411111111! . 
20 MHz, DUAL TRACE 

Add. subtract modes on CH -1 & 
CH -2 facilitate easy checkout for 
simultaneous pulses. signal levels. 
distortion R. noise cancellino 

25 MHz, 
DELAYED SWEEP, DUAL TRACE 

Built in variable delay circuitry - 
1pSec to 5 Sec. 5mV Div Vertical 
Sensitivity. 

Model LBO-515 Model LBO -520 

30 MHz, 
FIXED DELAY, DUAL TRACE 

Dual trace. 30 MHz bandwidth. 
5nV cm Vertical Sensitivity. 

COLOR BAR GENERATORS, BRIDGES, TESTERS. 
NTSC Color Bar 
Pattern Generator 

4M1 11C ...o. 
* G O 

rf 

' J , 

Model LCG-396 

Completely Portable, Battery TransistorizedLCR Bridge 
Operated TV Color Analyzer w Model 

LCR- 
740 

Model 
LC- 
397 

Before you buy, 
check our prices... FORDHAM 

The Automatic 
Transistor 
Checker 
Model 
LTC-906 

iLn .... .mce.esaee.. 
pond Derinneaece A 4, , ,00, We B.. lard loakeee currw, 

aq10SCe771..CO MC 
eSSR con..m Si 
qrTmgaa'e r r,735 

YOUR ONE STOP DISCOUNT CENTER 
Call TOLL FREE Master Charge, Bank Americard. Visa, C.O.D.'s accepted. 

(800) 645 -9518 "We Will Beat Any Advertised Price" 

toe 
ADD 53 00 TO coven 
SHIPPING. HANDL NG 

I. INSURANCE N Y 

Res add approp 

sales tat.. 

HICKOK 3yy2 Digit 
Mini -Multimeter 

$69.50 
Sinclair 
PDM35 $52.95 
digital MultiMeter i_5795 

l5'111: l7:ni T,.II 

I' 
".11I 

ORE 
TV- VTR -MATV 
and Video Analyzer 

CONTINENTAL SPECIALTIES 

100 MHz 8 -Digit Counter$119.00 

g's ' caw* 3%2-Digit 
Portable DMM 

' , 
A 

15 MHz Mini 
Oscilloscope 

Muda qr$ I S 

PS500 500MHZ Prescaler $52.95 I 

Digital 
, 

I 
. ' t/ c kIBSR Changer , ,,, Telephone 

ce Meter' ," Answering Accessories Capacitance 
Devices \ $29.95 

$249.95%1 S% iI r Controlled Output 
Soldering 
Station 

S45.00 . 

, r 
I .I 

Weller' Xcelite 

, v 
S875.00 

Model 
VA48 

5269.95 

'.l )1'J AVAILABLE 
.,MHz Dual Trace ModeiMS 215 
. 5435.00 $369.95 

MHz Dual Trace Model MS 230 

$559 $479.95 

Logic Probe : 
S40.00 

M ,d.l 820 

trtried, 
MoMad, 150C iOd 1400519 95 tr- /, 129 

WAHL i9F Mi lI' 

NEW ISO-TIP 
" "Quick Charge MOOFI 

ogic MonitorGG 7800 

S27.95 t 
Md.iIMI $52.95 Fun,y 

311 95 

S22 SO,., 

Service Master Attache Style 
595TE61 HIS 

Tool Kit Tool Cases rsv 

(Remote Control for Lights Function 
Generator 

Mudes 990M MOOT l IC 100 S7 if1 -\11 

$42.95 $269.95 
S15.95 l Kit 

Miniature 
High Fidelity 
Stereo 
Speaker System. 

S69.50 

3 Wa V 

& Appliances 

H,..I S87 9S. 

$79.95 

30MHz Dual Trace with 
Delay Line 

S889.95 'I@47 

Function Generator 
S127.50 - Magnifier 

LAMP ; 
40717, MG 10A $49.5f HC Cnrun 8.. ItCA Vil 

Chess Challenger 
Tn0 Iev,'Is 01 Oa, -i 

Model LCX 

$179.95,-; S36 

SUPER SPECIAL 

700 Series 
Model 

1B27 

30MHz 
Portable 
Frequency 
Counter 

$59.95 

Bearcat Scan_ 
Model 250 

$299.91 
Touch K100 Scanner 

ecle,.C* 
iO channel -, 
<onntilled 199.95_ 

HS 

EMicroflame 
Deluxe Gas 
Torch Kit 
Model 4400 

Reg. S39.95 

S29.95 

In-Dash 
AM /FM 8 Track Stereo 

C 777 

$52.50 
AM /FM 

CAS 

Cassette 

POW-40 

GASBOB Stereo 
$57.50 

g 
3 ,t Stereo Power Booster, 

$24.95 "- .0 OI 1979 
$14.95 

" "- C 979 
Call TOLL FREE 

(800) 645.9518 ;S2'5 

'ous.l 

Mosier Ch.nye Bank Amer,Catd 
COO Check Money Order 
Add S300 for sh'pp.ng and ,nsurance 
C O D's Extra New York Stare VISA 

FORDHAMi 
N Y. 11 735 
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Transistor Checker 
- Completely Assembled - - Battery Operated - 

The ASI Transistor Checker is can 
able 

o 

of checking e wide range O 

' r types, either "in circuit 
or out of 

c 

uit. To operate 
simply plug the transistor to be 
checked into the front pen 
ocket. or connect it with the alai 

gat °, clip test leads p .t,ou 
The unit safely and automatically 
identifies low, medium end high 
Power PNP nd NON transistors 
Size 3k" 614" 2" 'C Cell battery not included. 

Trans -Check S 19.95 ea. 
Custom Cables & umpers 

4, 
n', 

DB 25 Series Cables 
Part No. Cable Length Connectors Price 
D825P -4 -P Ft 2-DP25P S15 95 ea 

DB25P -4 -S Ft 1 -DP25P 1.255 $16 95 ea 

DB25S -4 -S ft 2 -DP25S $17 95 ea 

Dip Jumpers 
DJ14 -1 h 1 14 Pin $1 59 ea 

DJ16.1 h 1 -16 Pm 1 79 ea 

DJ24.1 It 1.24 Pin 2 79 ea 

DJ14 -1.14 ft 2 -14 Pin 2.79 ea 

DJ16.1 -16 h 2.16 Pin 3 19 ea 

DJ24 -1 -24 h 2.24 Pin 4 95 ea 

For Custom Cables 8 Jumpers See JAMECO 1979 Catalog Ise Pricing 

CONNECTORS 
25 Pin -D Subminiature 

DB25P (as pictured) PLUG (Meets RS232) 12.95 

D13255 SOCKET (Meets RS232) $3.50 
2051226.1 Cable Cover for DB25P or 0025S 51.75 

PRINTED CIRCUIT EDGECARD 
iu soaune. ln Dodo Rra -Out - Scooted Canada - Fes PS4 ro 070 P C Le, 
15/30 SE PINS (Solder Eyelet/ $1.95 
18/36 SE PINS (Solder Eyelet) 52.49 
22/44 SE PINS (Solder Eyelet) 52.95 
22/44 WW PINS (Wire Wrap( 53.95 
50 /100 WW PINS (Wire Wrap) R681.1 56.95 
1 125 Sil h i l l 

4 -Digit Clock Kit 
Bright 357" ht. red display 
Sequential flashing colon 
12 or 24 hour operation 
Extruded aluminum case (black) 
Pressure switches for hours, minutes 6 hold functions 
Includes all components, Casa and wall transformer 
Size 1, IV. 

8080A 
8212 
9711 

9216 
9224 
2226 
9728 

8238 
8251 
8753 

9255 

8257 
8259 

MICROPROCESSOR COMPONENTS 
SOSMAMM SUPPORT Mai - MICROPROCESSOR MANUALS 
CPU f % 95 

M 280 M, 
8.138 Input Output 3 25 

M CDP1607 4,er Ma-.a 
Pnonty Interrupt Coned 5 95 M.2650 Use, Manual 

3 19 & One000nd Bus D,ner 
Cock Gene,eSO, 0reet 395 
Bus Driver 3 49 

System Coned*, Bus Omer 4 95 

System Com'ol*r 595 
Reg Comm I n (USARTI 795 
Prop Intend Timer tI 95 

Prop Perph 191PPI1 995 
Rog DMA Coned 1995 
Nog Interrupt Control 19 95 

MMASM SUPPORT MICES 
MC6803 MPS sí495 
MC6e02CP MRS gOl Clock and Ram 21 95 
MC6810AR 12858 Static Ram 595 
926621 Peroh (met Adapt 1E1068201 7 49 

926628 Pen* Interrupt Controller 1195 
MC6ul1e 102458 &1 ROM 1MC6M30'81 14 95 
MC6850 Asynchronous Comm Adapter 795 
MC6852 Synchronous Some Data bpi 995 
MC6e60 0E00 bps Ogns MODEM 12 95 

9.629662 2400 its Modulator 14 95 

MC6580A Oued 3 -Stab But Trans IMC81261 2 25 

-101CIMPROCESSOR CMPS- MSCELLAMEOUS - 
:M8760C1 CPU S14 95 

2856178011 CPI 1695 
COPI802 CPU 1995 
2650 MPU 19 95 

5502 CPU 11 95 

8035 8 - &t MPU Clock. RAM 1,0 Ines 79 95 

P8085 CPU 19 95 
1MS990N1 16- &t MPU hardware. mule* 

e onde 49 95 

SHIM ROOSTER{ 

MMSmH Dual 25 Bit Dynemt S 50 

MM503H Dud 50 M Dynamo 50 

MM504H Oual 16 Bit Stan 50 

MM506H Dual TOO M Stall 50 

MMSIOH Dual 61 M Accumulator SO 

MM5016H 500 512 &t Dynamo 89 

25041 1021 Dynamo 3 95 

2518 Hex 32 Be Sono 495 
2522 Dual 132 &I Stan 295 
2524 512 SUN 99 

2525 1024 Dynamo 295 
2527 Dud 256 Be Static 295 
2528 Dual 250 Stan 4 00 

2529 Dual 240 &1 Start 4 Do 

2532 Osad 80 &1 Static 295 

3341 ido 695 
'4LS670 464 Register fie iTnsmh 2 49 

LIMITS 
a 713 3011 9443C 5 95 

BON'S 

2513121401 Character Genenlonupper tasei 
2513130211 Charade, Generalorllowtr Sisal 
2516 Character Generator 

MM5236a 2048. 8t Read Only Memory 

$7 5/ 
7 57 

500 

$9 95 

9 95 
1095 

1 95 

RAM', 
1101 25651 Slam, $l 49 

1153 102451 Dynamo 99 
2101181011 25604 Stato 3 95 

2102 102451 Stare 17S 

11L01 102151 Stec 195 
2111181111 15604 SMhc 395 
2112 25604 Mac MOS 495 
1111 102454 Stew 45955 795 
2114L 102484 5tH* 450m 0e poser 10 95 

2114.3 102484 SMOG 300ns 10.95 

211413 102014 SM6c 300ns lour poor 11 95 

5101 256X1 Slaw 795 
528022107 409651 Dynamo 495 
7489 1651 Stato t 75 

745200 25651 Slabc Tostate 4 95 

93421 25693 Stays 2 95 

015414 41( Dynamo 16 pm 4 95 

1MK40271 

UP0416 16X Dynamo 16 On 250ns 995 
IMK41161 

TMS4044. 46 Static 14 95 

4591 
TMSIwS 102454 Subs 14 95 

2117 1638451 Dynan* 35Ons 995 
180055 nuked 

MM5262 21(61 Dynamo 4 100 

PROMr 

1702A 2048 FAROS 

2716INTEl 166 EPROM 
rMS2516 166 EPROM 

12716) Reguires snipe -5V power w5ly 
TMS2532 46X8 EPROM 

2708 80 EPROM 

2716 T I 166 8 EPROM 

Roui s 3 w 69e, -5V 511. 12V 

5203 2048 FAROS 

6301411761II 1024 instate &poar 
6330.1176021 256 Open C &Oda 
62523 3208 Ope Cdledot 
825115 4096 bolo, 
825123 31[8 instate 
74186 512 111 Ope Coeestor 
-Stet 256 ill Ope CUI05toi 

a V2- 10(4 static 

25 95 

59 95 
49 95 

89 95 

095 
29 95 

14 95 

3 49 

295 
3 95 

19 95 

395 
995 
3 95 

95 

The Incredible 

"Pennywhistle 103" 

$139.95 Kit Only 
M PeeeyBi,9e fer is npabb 0r recoidmo 'Ha to ana !roi audio ape eimoul 

"meal speed requiren*MS to, me r e o r d e r . . il q abe to commurbale died* Pin 

anonier modern and Boone tor bephpne hamming and annmutKaons In 

addi80n norreeo, areal adlusenntsand n bugs., ron'ptepson. 'MObarda3o 

Dads 
east trMSrnase Moto. srpltablel ram Ewing ruindudn (han 

misname) 
naamum Data Rate 300 Baud 

Oela former ASenCntonoui Salai velum tp man brai recru < 
berenn earn chandail 

Revs. Channel 
'assignee, 

w 2025 Hr b' s e 7225 Hz for man 
Transmit ChanneliNenee, Seed, SeeVatte low I 3070 SDK. 

1270 man 
,Daoa 

025 Span 2125 man 
Rosen Senebely eb c'I , :pied 
Treason lens 

to 27r 

Reemee freeunsy Team= Frebuencl i<erence autpnarca7, a.h..5... 

MO* ror 0.0011 belesen 1800 Hz and 240n 
Digital Data Inrede5. EM RS -232C or 20 rte 51Xrsnt loop ewei.. 

eoMnolal9d and iron -pail 
Power Reeineoents 120 VAL. Mrgb Onus. 10 Walls 
PRyuni All components mount on e smote 5 

pnnted Orhan board MI nmwnents moula 
Rpuies a VON Au ".r niCn a' n roar 'v fr ne, a TIC- lhscope '- , 

TRS -80 
16K Conversion Kit 

Expand your 4K TRS -80 System to 16K. Kit 

comes complete with: 

B each UPD416 -1 (16K Dynamic Rams) 250NS 
Documentation for conversion 

TRS-16K $75.00 

JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES 

JE730 $14.95 

Jumbo 6 -Digit Clock Kit ill 
Four .630 "ht. and two 300 "ht. 
ccrnmon anode displays 
Uses MM5314 clock chip 
witches for hours, minutes and hola functions 

easily viewable to 30 feet 
Simulated walnut case 
115 VAC operation 
12 or 24 hour operation 
Includes all components, case ant wall transformer 
Size: 64,. s 3b IW 

JE747 $29.95 

n, . r a0C <c -.< .- ope a _ 

FULL B Oil LATCHED OUTPUT -19 KEYBOARD 

1.5 lF6.lC 1 -i t.i crc..des .e store< neace,,ma 

JE600 $59.95 
Hexadecimal Keypad only S14.95 

DIGITAL 
THERMOMETER KIT 

Duel tensors- twitching control for in 
door /outdoor or dual monitoring 

Range 
u 40°F 

LED 
199.E ti 4ÓC ro 1000 

Accurecy 21 ° nominal 
Set for P. flrenh. it or Celsius reading 
Sint elnut e - AC ell adapter inri 
siz 3- I/ó'/4.6.5/8 "W.1-3 /e "D 

JE300 $39.95 

COMPUTER CASSETTES 
A - . 6 EACH 15 MINUTE HIGH 

QUALITY C -15 CASSETTES 
. PLASTIC CASE INCLUDED 

12 CASSETTE CAPACITY 
. ADDITIONAL CASSETTES 

AVAILABLE *C-15 -S2 95 ea 

- - CAS -6 
$14.95 

Case and 6 Cassettes) 

Bright 300 ht cor ,.. oath 
ode d isPlay 

Uses MM5314 clock cni 
Switches for hours, minutes 

and hold model 
Mrs. essily vuesreble n 20 ft. 
Simulated walnut case 
1t5 VAC operation 

JE701 
12 or 24 operation 
mol. 0.0 componnta, use a 

wall transformer 
Sit: 6h." 3 1/8" 11i" 

6 -Digit Clock Kit $19.95 

62 -Key ASCII Encoder Keyboard Kit 

The JE610 62-Key ASCII Encoder Keyboard 
Kit can be interfaced into most any com. 
muter system. The JE610 Kit comes dom' 
piste with an industrial wade keyboard 
switch assembly (62 keys), IC's, sockets, 
connector, electronic components and a 

double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA 
and -12V @ 10mA for operation, 

FEATURES. 
60 Kays generate the full 128 char 
actors, upper end lower one ASCII 
set 
Fully buffered 2 user-define keys provided for 
custom applications 
Caps lock for upper case only 
alpha characters 

Utilizes e 2376 (40 pin) encoder 
read only memory chip 

Outputs directly compatible with 
TTL /DTL or MOS logic arrays 
Eby interfacing with a 16 -pin dip 
or 18.pin edge connector 

JE610 $79.95 
62 -Key Keyboard only ..534.95 

SUP 'R' MOD II 
UHF Channel 33 TV Interlace Unit Kit 

Wide Band B/W or Color System 
* Converts TV to Video Display for 

home computers. CCN camera, 

Apple II, works with Cromeco Da2- 

zler. SOL -20, IRS -80. Challenger, 

etc 
MOD II Is pretuned to Channel 33 

(UHF) 
*Includes coaxial cable and antenna 

transformer 

1 

MOD II $29.95 Kit 

ULTRAVIOLET 
PRODUCTS, INC 

EPROM Erasing Lamp 
Erases 2708, 2716, 1702A, 52030, 52040, etc. 

Erases up to 4 chips within 20 minutes. 
Maintains constant exposure distance of one inch 
Special conductive foam liner eliminates static buildup 
Builtin safety lock to prevent UV exposure 
Compact - only 7.5/8" x 2-7/8" 2" 
Complete with holding tray for 4 chips 

UVS -11E $69.95 

REMOTE CONTROL 
TRANSMITTER & RECEIVER 

Digital Stopwatch Kit 
use Inlersll flab Chic 
Plated Into double -sided P.C. Board 
LED display (red) 
Times to 59 min. 59.59 sec. with auto reset 
Quartz crystal controlled 
Three sto Pwetches in one: single event, split 1EEEE 

(cummuletivel L taylor (sequential liming) 
Uses 3 penllte batteries ` Sine. 4.5" 2.15" .90" 

JE900 $39.95 

REGULATED PO 
JE200 5V -1 AMP 

POWER SUPPLY 
Uses LM309K 
Heat sink provided 
PC Board construction 
Provides solid 1 amp 

@ 5 volts 
*Can supply up to ±5V, 
±9V end ±12V with 
JE205 Adapter I ne nudes components. 
hardware & instructions 

JE200 514.95 Siee) 355-x5"{2H 

WER SUPPLY NEW 

JE205 ADAPTER BOARD 
- Adapts to 1E200 - 
tSV, toy and ±12V 

DC /DC converter w/ 
5V input 
Toriedl hhspd 
switching XMFR 

Short coo. protection 
PC Brd. construction 
Piggy-beck to JE200 
board 
Siz : 3 Xx2-x 9/16- h 

JE205 $12.95 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage- Add 5% p10,51 Insurance lif desired) 

Spec Sheets - 254E 

1980 Catalog Available - Send 414 stamp 

arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
t415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU NOVEMBER 

IDEAL FOR TRS 80 

Plug Jack interlace to any 
computer system requanng 
remote control or cassette 
lunchonS 
The CCIO0 00ntr015 Cassette 
molar functions monitors 
tape loCatan oft ras internal 
speaker and requires no 

Dower Eliminates the plugging 
and unplugging pl cabby dur MCC -100 

lion from massette 
ctg opera. 

SO 

CASSETTE CONTROLLER 

Micro - 
Miniature 
Joystick 

2 each 100K pots ( Linear Taper) 
Printed Circuit Board Mount 
Size: 1" x 13/16" x 1-3/16" 

Micro -Miniature Joystick ....$4.95/ 

CIRCLE 22 ON FREE INFORMATION CARD 



re1111111)) 7,400 
/ S47472N 

9TTL 

29 

4 rYT 

'6 9747311 35 S1741606 
99015 18 S474714 35 S471161N 
01740214 18 S414154 49 91141624 1 95 
9740311 IO 917416N 35 SN74163N 89 

18 

20 

9174794 
917489 

5 X 
50 

S4111644 
54741654 

89 

89 
29 SN14824 99 SN741664 1 25 

19 911483N 59 91741604 1 95 

SN7408N 20 54/4891 79 9174170N 1 59 

547409 20 S474864 35 51741724 6 00 

5474106 18 5174896 1 75 54741134 125 
9474114 25 91/1904 45 9171174N 89 

5471124 25 5471914 59 51741754 79 

5471139 10 5474924 43 044741769 79 

9N/4114 70 51111934 43 54111174 79 

547419 25 5474916 65 91711796 1 95 

5474179 25 9174956 65 54741(1011 79 

5674204 20 5474964 65 56711814 1 95 

.67421N 29 5474979 300 54141826 79 

>674226 39 5111410011 89 544141844 1 95 

>N74234 25 54741074 35 91)41854 1 95 
ì974254 29 97410911 59 9741864 9 95 

;6742644 79 54111164 195 54741134 3 95 
.V742)9 15 91141214 35 511741904 1 25 

,9/4294 
ì6743014 

39 

20 

54741201 
54741236 

39 

49 

54741914 
54741929 

1 25 
79 

>N7432N 

.974379 
25 

25 

54711154 
56741264 

49 

49 

514741934 
547419111 

79 

89 
.614384 25 547413211 15 51041954 69 
:974394 25 56741366 75 547/1966 89 
614409 20 54741114 79 54741974 89 

167441N 89 54141129 1 95 91147984 1 19 

614424 49 547414384 2 95 90419911 19 

,67443M 75 54741414 2 95 54145200 4 95 

A1444N 75 59711459 79 9114259 99 

V674456 75 511741179 195 917427984 79 

5'1144411 69 9141414 1 29 54742934 1 25 

9174474 59 54741504 89 91742844 3 95 

9174484 79 54741514 59 54742891 3 95 
$974504 20 56741526 59 54743654 69 

5614514 20 9141534 59 91743664 69 

9174534 20 911415/4 99 51143674 69 
51174544 
$474594 

20 

25 

54141554 
51741564 

79 

79 

51743686 
sN743904 

69 
1 95 

5174406 20 56741519 65 54743934 1 95 

23 

23 C/MOS 004010 
C04071 

55 

23 

23 CD4029 89 104072 19 

19 CD4029 7 19 101016 1 39 

25 CD1030 49 101091 23 

10 

49 
19 

CD4035 

CD1040 
99 

119 
CD4082 
C04093 

13 

99 

C04011 23 CDa011 1 25 CD4091 2 49 

704012 25 104042 99 MC14409 ta 95 
rD1013 39 CD404J 89 MC14110 11 95 

004014 1 39 19014 89 4114111 14 95 
CDWIS 1 11 10016 1 79 MC14419 1 95 
104016 49 C0404/ 2 50 4114133 19 95 
104017 1 19 comma 135 1304506 75 

104011 99 104049 19 MC14507 99 
CD4019 49 104050 49 MC41562 14 50 

101020 1 19 CD4051 119 MC11583 350 
104021 139 CD4053 119 CD4509 395 
19022 1 19 CDIpra6 295 101510 1 39 

104023 23 CDa059 995 C045I1 1 29 

104021 79 C04060 49 004515 295 
154025 23 101066 79 C01518 1 29 
104026 2 15 C0406a 39 C04520 129 
cwo27 69 CDa069 45 004596 125 

'0,02 74C00 219 

'1104 39 14C85 2 49 
7klw 
741173 

2 49 
2 60 

'408 19 74090 I 95 74C197 2 49 
74110 39 7493 1 95 741193 2 49 
9111 1 95 74195 1 95 74C195 2 19 

14020 39 111107 1 25 740922 7 95 
'4130 39 740151 1 90 /41923 6 25 

'102 1 95 74151 3 00 140925 8 95 

91.411 1 19 741151 2 15 741925 8 95 
71173 19 14C160 2 49 80195 1 50 

24C14 09 741161 2 19 60097 I 50 

18MG 
rM106H 

1 /5 
99 LINEAR 047191 

/M711N 
79' 
39 

IM30o1 
I1.4301CN H 

60 
35 

141340t18 
LM340124 

I 35 

1 35 

16723N6 
041334 

55 

1 CO 

1 M302H 75 043401.5 1 25 151399 1 19 

5130114 1110 193401-6 1 25 L97411991 35 
M305N 60 053101-0 125 14741.114 39 

1.613070441 

1430604d1 
35 

1 00 
1M3401 -12 

033401 15 

1 25 
1 25 

15141845 
14748450 

79 

39 
M3041 1 10 LM040T I9 1 25 1M131011 1 95 

113309K 1 25 05040124 1 25 LI3145990 59 
/M31004 1 15 11335811 1 00 MC148811 1 95 
M31145 90 033704 95 MC1419N 1 95 
93120 95 1843138 3 25 0314964 95 

,M311X 650 1133714 4 00 1315569 1 15 
IM31604.11 150 1M3804 1 25 MCI1115CP 3 00 
LM319N 130 11338001 w 1921114 1 95 
63205 5 1 35 1438144 1 79 LM29014 2 95 

L543205-5 2 1 35 033824 1 79 1331574 1 50 
,51329.12 1 35 665014 800 133069 1 19 
.M32011-15 1 35 465104 6 00 1439004131011 59 
1133291,18 1 35 1165294 4 95 0339051 I 49 
.51320324 135 4453165 3 95 14390944 1 25 
.133207.5 1 25 1165361 600 51155589 59 
.M3201-5 2 1 25 

1 25 
465401 6 00 10388 4 95 

,513201,8 
543207.12 1 25 

NE5116 

11E5504 

4 95 

1 30 

16151506 
1545114 

19 

39 
/43207.15 125 M1555V ]9 15152CN 39 
.93207.16 125 465566 w 7515304 39 
, M325124 1 25 4E5608 500 7515101 39 
.M3230.5 
.93244 

5 95 
1 49 

NE561B 
445626 

500 
500 

1514106 
1519209 

79 

89 
.M3399 99 46 565491 1 25 /519344 89 
, 513405.5 1 35 NE5694 1 75 )5494CN 89 
. M3405 ,6 
, 133106.6 

1 35 
1 35 

NE56NM 
415704 

99 
1 95 

R14136 
444151 

1 25 

1 95 
,133491I-12 135 1370391 H 69 94191 4 95 
.13340(.15 135 1470984 H 29 R4195 4 49 

'41500 
'41501 

29 

29 
74LSOOTTI. 1415138 

741.5139 
89 

49 
'41502 29 741.547 89 1115151 89 
4t503 29 

741551 79 741.5155 89 
'11504 35 741551 29 I4LSi51 19 

41505 35 
141555 29 7415160 15 

'41508 29 
741573 45 /415161 15 

41509 35 741574 45 7415162 25 

41510 
4511 

29 
75 

741575 
741516 

59 
15 

7415163 
1415164 

IS 

25 
74513 59 /41518 19 7410175 99 
741511 1 25 741563 e9 7415181 49 
'4515 3s ]4555 1 25 7115190 15 

41520 29 /41586 45 741$191 15 

'41521 35 
111590 59 1415192 15 

'41522 35 711592 75 741.5193 IS 

'11526 35 141593 75 7415191 15 
'41521 35 141595 w 711.5195 15 

'4528 35 741596 1 15 7115153 99 
1530 29 7415101 45 11155251 

'4L532 35 7415109 45 7415258 I 15 
'41537 15 1115111 45 7115160 13 

n 145123 1 25 7115219 75 
. 745125 89 7419367 75 

` 
745132 
7415136 

99 
45 

7415368 
143$670 

75 

249 

INTERNATIONAL 
TIME ZONE CLOCK 

Four individually pro- 
grammed clocks to tinta 
zone of your choie. 

Single synch. switch to 
synchronize tinte 10(45 

Alterable vinyl lettering 
(change zone identity let- 
tering when desired) 

Hrs., 
) 

utes & seconds 
displayed for each zone 

Hbbright LED digits 1.6' 
character height 

Continuous AM or PM in 
diction usine 12 hr. 1ormet 
SPECIFICATIONS: 
Power: Will plug irans501m. 
er Input v 07449e 117VAC60Ha 
output voltage I2VAC 60Hz. 
Case: Standard: wood mold- 
ing w /simulated walnut fin- 
is', red plexiglas, lens. Black 
textured ABS back. 
Dimensions: 5" x 13" 

T2-4 Assembled $159.95 

6 05 99 

ZURICH 

05 49 

504004 

2 05 751 

Ew roan 

Y ^ 

as 69 
SAN 

N45Ci5Co 

DIGITAL STOP TIMER 
OR CLOCK 

rr,.121 
I 

10 hout stopwatch tinter 
12 or 24 hour operation 
6 function controls: fast, slow, hold, 
reset, 12/24 hour and 5/6 digit 
Large .560" red display 
50Hz or 60Hz operation 
Includes mounting bracket 
Sae: 4" x 2" x 5" 

JB 1001 A Assembled ... $59.95 

DISCRETE LEDS 4111- 
.286' W. 

XC556R red 5ß1 
00556G green 4S1 
XC556Y yellow 4/$1 
X05560 clear 4/51 

.266' Na. 
XC22R 

preen 4/$1 
XC229 yellow 4/51 

.170- Na. 
449106 red 4)51 

.080' Me. 
MV50 rod 6151 

INFRA -RED LED 
1 /11N-11 /16' lot 

5/51 

.125- dia. 
XC209R red 5/$1 
X120% green 4/51 
0C2099 yellow 4/$1 

.e.5' Ba. 
XC526R red 5/51 
XC526G green 4/$1 
9C5269 yellow 4/$1 
XC526C clear 4ß1 

.186- dis. 
X11119 red 5/51 
XCIIIG green 4/$1 
%CI11Y yellow 4/$1 
XC111C dur Iß1 

TIMEX T1001 
110010 CRYSTAL DISPLAY 

CLASS II 

PN / I 9 
LL ri Ì rÌ 

5 "0RÁ9 ACTE RS 
TREE ENUNCIATORS 

2.00'"X120 "PACKAGE 
isc3uoES CONNE CTOR 

T1001 Transmissive S715 
T10014 Retloc1ive 815 

TYPE 

MM I 
MAN 2 

MAN 3 

MAN 4 

MAN 76 

MAN 7Y 

MAN 72 

MAN 74 

MAN 82 
MAN 84 
MAN 3620 

1341 3630 
MAN 3640 
MAN 1610 
MAN 4610 

MAN 4710 
6444 4730 

MAN 4710 

MAN 4110 
MAN 4840 

444 6610 
MAI 6630 
464 640 
MAN 6650 
MAN 6660 
MAN 6680 
MAN 6710 

POLAMT5 
COnmOn Anode red 

5 92 7 Dot Matm red 

Common Cmea -red 

Common Cathode red 

Cannon Anode green 

Common Anode "Mme 
Common 40,4ered 
Common CaTOUe red 300 

Common Anodt -1e400 300 

Common Cathode yell48 300 

Common Andde.or4,9e 300 
Common Anode orarge 300 

Common Cathode orange 300 

Common Analeorange 300 

Comm. Cathode orange 400 

common AnoOered 400 

Common Anode e -red r 100 

Common Cathode red 400 

Common Mode -yelbw 100 

Common Cathode.yrbe 100 

Common Anode orange D D 560 

Common Mode orange - 

t 

560 
m Comon Camdde.orange D D 560 

Common Cathode orange - 1 560 

Common Mode.orange 560 

Cannon Cathode-pangs 560 

Common A1o45Nd -0 0 560 

DISPLAY LEDS 
441 P9105 198E 496401 I NT 

270 7 95 MAN 6:30 Common Anode red e 1 560 
300 4 95 MAN 6740 Common Cathodere -C D 560 
125 25 MAN 6750 Common Ca0o0erel I 560 
181 1 95 MAN 6760 Common Anode led 560 

300 1 25 5411 6180 Common Camodered 560 
300 99 01701 Common Anodered - 

1 

300 
300 Common Camndexed 300 

Gammon Anode -red 300 

Common Cathode red 500 

Common Arose-red 600 
Common An0dered - 1 630 

Common Anoderei 600 

Common Cathode red e 1 630 

Common Cathode-red 600 

Common Cathode -n0. 110 

Common Cathode 250 
Common Cathode I 357 

Gammon Cathode 357 

Common Camo4e11NO5001 500 

Common Anode 1:405101 594 

Common Anode. red 300 

Common Anode -rig 100 

Common Cathode red s00 
4 r 7 sg Digit 51108 600 
4 Sgt 050. /908 600 
Onerrange character 1 511 600 
4 x 7 5pi DgI-Hexadeomal 600 

w 
125 

19 

99 
49 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

w 
99 

99 

99 

0/704 
0L/01 
D1125 
01747 

01.713 
9747 
01149 
01750 

01134 
IND/0 
90358 
9E139 
140503 
160507 
50827130 
H DSP 3.400 

HDSP 3401 

5082 '300 
5081-1302 
5082'304 
5082.7310 

08a91 

99 

w 
99 

99 

99 

99 

99 

49 

ó 

1 49 

1 49 

t 49 

35 

69 

99 

25 

99 

99 

99 

5 
19 95 
19 95 

RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA 

- 2 IS 2 m CHIPSAIRIVER6 445309 
2 56 160 MM5775 02 

95 
5845311 

2 44 85 445738 2 55 545370 
135 375 084884 

--'i I 30 139 058865 00 MM5316 

- -9 3 25 1 25 048997 75 MM5318 

3 25 125 DM8889 15 4845369 

85 59 9371 7 mg MM5387 19934 

n v 200 350 C A LED Snver 150 Cl 3,1 

0410124 

CA3086N 

CA0069N 
0431301 
031401 
01.31601 

034014 
0436004 

200 51135314 

54 95 50140817 S4 9'. 

4 95 41140815 5 'c 
4 95 13C11391 2 95 
4 95 AI130218 2 95 

6 95 MC3061P 3 50 

9 95 MU0161744161 7 50 

2 95 51402ae 3 95 
4 95 M40408 6 95 

6 95 MC40448 

_ 

AA 

.rv. 

XVI 

Mv 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1 -24 25-49 50.100 12 25.49 

517 16 15 III 24 po lP 8 3 36 
20 19 IS 14 pn LP 38 31 

22 21 20 250,1F 4 4, 
29 28 27 36001F 60 59 

31 32 30 SOLDERTAIL STANDARD (TIN) 4) Pn 1P 
M 

62 

f 27 25 24 
30 17 25 
35 32 30 
as 45 42 SOLDERTAIL STANDARD 100101 

530 17 N N pn SG 

35 32 19 28 pn SG 

38 35 32 36 OM SG 
52 47 43 40 On SG 

WIRE WRAP SOCKETS 

100101 LEVEL x3 

_ MIN 28 pm ST 5 99 

36gm5T 139 
40OnST 59 

45 

39 
43 

75 

38 

18 

6a 
95 '9 

11 

37 

31 

I1 

62 
)2 

3 /0 
1 ID 

65 

1 75 

22 00 VAN $ 95 
24 pn WW t 05 
211 Om MY I 40 

36 On w'w I 59 
45 O.' ,- 

90 

125 
45 

J 
58 

61 

81 

1 15 

1 30 

63 57 

100 90 
140 125 

59 45 

85 

95 
125 
; 45 

55 

75 

85 
110 
1 30 
1 40 

AY-19100 
AN/11200 
AV3-9500 
AV-5-2316 
HD0165 
1IC922 
71C923 

ICM7045 
ICM7205 
ICM7207 
ICM7206 
ICM7209 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder (88 keys 
Keyboard Encoder (I6 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder (20 keys 

ICM CHIPS 
CMOS Preasmn Timer 
CMOS LED Stopwatch/Tlrner 
Os0llator COnt10ller 
Seven Deane Counter 
Clods Generator 

611.95 
14.95 
4.95 
14.95 
7.95 
7.95 
6.25 

24 95 

7 50 
19 95 
6 95 

MCM6571 
MCM6574 
MCM6575 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCII Shdted 001 Greek 
128 X 9 X 7 Math S398001 8 Pictures 

128 X 9 X 7 Alpha Control Char Gen 

13 50 
13 50 
13 50 

11137414 
7149414 
TL496CP 
11C90 

951190 
4433 
MK50240 
D50026C4 
711308 
MM5320 
MM5330 
LD110.111 
MC 04338 

MISCELLANEOUS 
Oued Low Noise te -Iel Op Amp 2 49 
51'niching Regulator 4 49 
Single 5wdchmg Regulator 1 75 

Dinde 10 11 Pressler 1995 
H1.Spe9 Diode 10.11 PreScaler 11 95 
P16oloDarhn2ton 0210.15064107 3 95 
Top Octave Freg Generator 17 50 
554hz 2-phase MOS clock driver 3 75 

27' red null display wnnteg logic drip 10 95 
TV Camera Sync Generator 14 95 
412 Digit DPM Logic Block ISpeciall 3 9! 
3'4 Digit A D Converter Sel 25 00. se' 
3'2 01911 A D Converter 13 9' 

LITRONIX ISOLIT 1 

Photo Transistor Oplo- Isolator 

(Same as MCI 2 or 44251 

49E each 

SN 76477 
SOUND GENERATOR 

Generates Complex Sounds ' 

Low Power Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 
AV- 385001 and 2 01 MHZ Crystal (Chip 8 Crystal e/ 
includes score display 6 games and select angles etc d eV /set 
01205 S8 40 

08210 4 40 
XR215 4 40 
X9320 155 
XR -1555 1 50 
X9555 39 
X9556 99 
XR567CP 99 
XR567C1 1 25 
XR1310P 1 95 
X9146914 3 85 
%91488 1 95 
X91489 195 

EXAR 
2E220603 19 95 
091800 320 
692206 4 40 
012207 3 85 
X82208 520 
X92206 1 75 

092211 5.25 
X92212 4.35 
X92210 3.45 

XR2212CP 1.50 

X92556 
X92567 
013403 
014136 
014151 
094194 
014202 
994212 
X94558 
044739 
691741 

320 
299 
1 25 
1 25 

3 95 
4 9, 
3 6 
2 05 

75 
1 15 
117 

TYPE DIODES 
volis W MICE 

VOLTS W 
M4002 100 819 1 AMP 

844003 200839 1 AMP 

PINCE 

1251 00 
1271 00 

3 3 400m 4700 NON 400 819 1 AMP 12/I 00 

5 1 400th 41 00 41005 ROM 1 AMP IO 00 
5 6 40010 411 00 54006 800 PIS I AMP 10/1 00 

6 2 4000 4100 41007 1000 FIV 1 AMP 10,1 00 
6 6 400n 1100 43600 50 200m 6/1 00 
90 100m 4100 6419 75 Ion 15 /1 00 

12 C 400m lit 00 44154 35 10m 12100 
82 400m 4,1 00 14737 5 7 Ir 28 

15 400m 4700 41734 5 6 tr 25 
5 6 5007 26 14775 62 Is 28 

6 2 500m 44736 68 to 
6 8 500m 0e 44731 62 le ñ 
75 500m 28 441712 12 Is 28 

12 500m 25 44144 15 le 25 
15 5000 28 N1163 50 NV 35 MIP 160 
25 taon 6100 141181 100 9935 AMP 1 70 

150 Inn 6100 41185 150 PIV 35 AMP 110 
. 05 IOm 5,1 00 41186 200 080 35 AMP 1 80 

PIV 1 05F 1211 00 41186 400 NV 35 AMP 300 

SCR AND FW BRIDGE RECTIFIERS 
154 r., 4009 514121118491 51 95 

C36M 35A ,r 6009 SCR 

242728 1 64 -,r 3009 SCR 

MDA 9801 124 dr 509 IW BRIDGE 660 195 
MDA 980 3 124 .r 200V IW BRIDGE REC 1 95 

50 
30 

5100 
6,1 00 
6n 00 

17S 
I 75 

175 
1,1 00 

A 1100 

?A 5'100 
7 Nasbc 7,1 00 

94 4100 
169 5.1 00 

41 00 
4'1 00 

5100 
I,- PMNIC Irr 00 

Sri 00 

5 25 

2/1 00 

TRANSISTORS 263954 
243055 89 243905 
91E3055 
241392 
243398 
P43567 
913568 
#143569 

58536384 
5853102 
243/04 
MP53104 
243/05 
5853/05 
2113/06 
13853106 

243101 
243711 
2437244 
2437254 
2143772 

243823 
243903 

1 00 241906 
5100 214013 
5 1 00 244123 
3 1 00 914249 
1100 #94250 
4 1 00 114400 
5 1 00 244401 
5100 244402 
5 1 00 144403 
5 1 00 244109 
5.100 295066 
5 100 245087 
5100 245068 
5100 245089 

5 1 00 295129 
5 1 00 845131 

65 845138 
44 245139 

245210 
245419 
26595' 

4100 
4103 
4100 
3100 
611 00 
401 00 
4/1 00 
Ort 00 

4/1 00 

411 00 
4/1 00 

S/I 00 
4/1 C 
all 00 
1100 
4100 

1/4 WATT RESISTOR ASSORTMENTS -5%APACITOR ' ` 

. 1070 05 W 
ASST.1 5ea . ... " 5oPCS 51.75 2270 05 04 03 004"f 

05 
a 0 

47 pt OS 04 07 Olof OS 04 OJ- 
roll DI 05 04 03 042,1 96 05 0. 

ASST. 2 5ea 50PCS 1.75 ^ pr OS 04 03 
0417477'1 

00 OS 4 
"M Bx . 

g OS 04 035 12 09 C'- 

ASST. 3 S es 1.15 e. 1:' S0 PCS 1.75 
113101/tIMRR11faVACITOIB 

.. .. tnl ti 10 07 OI2m1 13 il Or 

)2 I? l0 07 041m1 21 V 

ASST. 4 , 50 PCS 1.75 ?701 12 10 Ol tent 27 27 
I 12 10 07 2271 37 21 ,. .Ih pPEO TAMTYUIIS IfOLIDI WACnMIf 

ASST. 5 SV 25 23 17 t 5 JSV n 16 7. 

ASST. 6 t5v 28 23 17 4 Ir25y .37 .2f .2ï 
"+SV 25 23 11 6 875V .49 .15 .35 

IM r.1M 1SM r.9V M 35V 78 23 11 15756 
.5[ ASST. 7 5 ea :'M 3.73 J.9M a 7M 60 PCS 1.7S 

I 

Or35v 78 25 17 7176V 

ASST. OR Includes ResistorAssortmentsl7(350PCS 1 
S9.95 ea. r59TMl4AluMaurEl6crlarncwAma[ 

AMR Leal RaIel Lui 
4'0'3. 7/50V 15 IJ IO 470256 IS 13 10 

1 0'50V 16 I4 It 16 14 ir 
3 350Y ta 17 W 

74a7/59169 

15 13 iC 
1125V 15 13 10 IO25Y 16 192 11 

'1 25V 15 13 10 1 0i50V 16 11 

' 5nV 16 14 12 4 7/14V 15 I3 IO 

759 11 15 12 4 725V 15 13 15 

SOV 24 20 18 4 7r509 16 11 tr 
.SV 19 11 15 10,16V 11 12 09 

:' S0v 25 21 19 1025V 15 13 le 
125v 24 20 18 10/50V 14 II I: 

^: SOV 35 30 25 47r50V 24 21 19 

- 15V 32 28 25 100/195 15 14 

0 SOY 45 41 31 100256 
21,9 

20 
4' 70ZSV lJ 25 î7 100750V 35 30 
IlxMrlóv 55 50 45 225/16V 23 
1200/19 70 62 SS 470259 31 . . 

CORNER 

3.1e 1,95 4 75 5.6x 6.95 
5 ea 8 292 105 125 155 

275 175 335 195 
5 el 565 685 825 109 50 PCS 1.75 á 1M 5 as ]90 ie05 68 - 50 PCS 1.75 

510.00 Min. Order - U.S. Funds Only Spec Sheets - 254 
Calif. Residents Add 8% Sales Tao 1980 Catalog Available -Send 414 stamp 
Poerer -Add 5% plueS1 Insurance (if desired) 

J arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU NOVEMBER 

CIRCLE 23 ON FREE INFORMATION CARD 105 



FREQUENCY COUNTER KIT 

Outstanding Performance 

Incredible Price 
$8995 

CT-50 

The CT -50 is a versatile and precision frequency counter which will measure 
frequencies to 60 mHz and up to 600 mHz with the CT -600 option Large Scale 

Integration, CMOS circuitry and solid state display technology have enabled this counter to 
match performance found in units selling for over three times as much Low powe 
consumption (typically 300 -400 ma) makes the CT -50 ideal for portable battery operation 
Features of the CT -50 include large 8 digit LED display, RF shielded all metal case, easy 
pushbutton operation, automatic decimal point. fully socketed IC chips and input protection 
to 50 volts to insure against accidental burnout or overload And, the best feature of all is the 
easy assembly Clear, step by step instructions guide you to a finished unit you can rely on. 
Order your today! 
CT -50. 60 mHz counter kit 
CT -50W T. 60 mHz counter, wired and tested 
CT -600 600 mHz scaler option add 

CAR 
CLOCK 
The UN -KIT, only 
5 solder connections i 

Here s a super looking rugged and accurate auto 
CIOCk which is a snap to build and install Clock 
movement is completely assembled -you only solder 
3 wires and 2 switches takes about 15 minutes. 
Display is bright green with automatic brightness 
control photocell- assures you of a highly readable 
display day or night Comes in a satin finish an- 
odized aluminum case which can be attached 5 
different ways using 2 sided tape Choice of silver 
black or gold case (specify) 
DC 3 kit 12 hour format $22.95 
DC -3 wired and tested $29.95 
110V AC adapter $5.95 

Under dash 
car clock 
12 24 hour UOck in a beau 
Mu' plastic case features 6 
jumbo RED LEDS. high accuracy(1min mo ) easy 3 

wire hookup display blanks with ignition. and super 
instructions Optional dimmer automatically adjusts 
display to ambient light level 
DC -11 clock with mtg bracket 527.95 
DM 1 dimmer adapter 2.50 

PRESCALER 
counter to 600 mHz Works 
with any counter Includes 2 
transistor pre -amp to give super sens. typically 20 
my at 150 mHz Specify + 10 or '- 100 ratio 
PS-1B 600 mHz prescaler $59.95 
PS -1BK 'ii mHz Orescaler kit 49.95 

SPECIFICATIONS: 
Frequency range 6 Hz to 65 melz. 600 mHz with CT -600 
Resolution 10 Hz r., 0 t sec gate 1 Hz o, 1 sec gate 
Readout 8 digit 0 4" high LED direct readout In mHz 
Accuracy adjustable to 0 5 ppm 
Stability 2 0 ppm over 10 to 40 C temperature 

compensated 
input BNC 1 megohm 20 pf direct 50 ohm with CT -60( 
Overload 50VAC maximurn all erodes 
Sensitivity less than 25 my to 65 mHz 50 -150 my to 600 

mHz 
Power 110 VAC 5 Watts or 12 VDC I 400 ma 
Size 6" o 4" e 2" high quality aluminum case 2 lbs 
ICS t 3 units as socketed 

$89.95 CB -t. Color TV calibrator -stabilizer 
159.95 DP -1 DC probe general purpose probe 
29.95 HP -1. High impedance probe non -loader 

OP -AMP SPECIAL 
741 moo dd 12/52.00 
B1 -FET. mini dip 741 type 10 /S2.00 

VIDEO TERMINAL 
A completely self-contained. stand alone video ter- 
minal card Requires only an ASCII keyboard and TV 
set to become a complete terminal unit. Two units 
available. common features are. single 5V supply, 
XTAL controlled sync and baud rates (to 9600), 
complete computer and keyboard control of cursor. 
Parity error control and display. Accepts and gener- 
ates serial ASCII plus parallel keyboard input. The 
3216 is 32 char by 16 lines. 2 pages with memory 
dump feature. The 6416 is 64 char. by 16 lines. with 
scrolling, upper and lower case (optional) and has 
RS -232 and 20ma loop interfaces on board. Kits 
include sockets and complete documentation. 
RE 3216, terminal card $149.95 
RE 6416, terminal card 189.95 
Lower Case option. 6416 only 13.95 
Power Supply Kit 14.95 
Video/ RF Modulator, VD -1 6.95 
Assembled, tested units, add 60.00 

CALENDAR ALARM CLOCK 
The clock that's got it all 6- 5" LEDs. 12 24 hour 
Snooze 24 hour alarm 4 year calendar battery 
backup and lots more The super 7001 chip is used 
Size 5x4 x2 inches 
Complete kit less case (not available) 
DC -9 S34.95 

30 Watt 2 mtr PWR AMP 
Simple Class C power amp features 8 times power 
gain 1 Win for 8 out. 2 in for 15 out. 4 W in for 30 out 
Max output of 35 W incredible value, complete with 
all parts. less case and T -R relay 
PA-1. 30 W pwr amp kit $22.95 
TR -1 RF sensed T -R relay kit 6.95 

Ramsey's famous MINI -KITS 
FM WIRELESS MIKE KIT 
Transmits up to 300 
to any FM broadcast 
radio uses any type of 
mike Runs on 3 to 9V 
Type FM -2 has added sen- 
sitive mike preamp stage 
FM -1 kit $2.95 FM -2 kit $4.95 

VIDEO MODULATOR KIT 
Converts any TV to video monitor 
Super stable tunable over ch 4 -6 
Runs on 5 -15V accepts std video 
signal Best unit on the market 
Complete kit VD -1 $6.95 

COLOR ORGAN /MUSIC LIGHTS 

See music come alive' 3 different 
lights flicker with music One light 
for lows. one for the mid -range and 
one for the highs Each channel 
mdmdually adjustable and drives 
up to 300W Great for parties band 
music vite clubs and more 
Complete kit ML -1 $7.95 

TONE DECODER 
A complete 
tone decoder on 
a single PC board NiNzi".'111 
Features 400 -5000 
Hz adjustable range via 
20 turn pot. voltage regulation 567 
IC Useful for touch -tone decoding 
tone burst detection FSK. etc Can 
also be used as a stable tone en- 
coder Runs on 5 to 12 volts 
Complete kit TD-1 $5.95 

SUPER SLEUTH 
A super sensIive am 
plifier which will pick yf 
up a pin drop at 15 feel' 
Great for monitoring baby s room or 
as general purpose amplifier Full 2 
W rms output runs on 6 to 15 volts 
uses 8 -45 ohm speaker 
Complete kit BN9 $5.95 

LED BLINKY KIT 
, p-'ter which alter - 

nately,llashes 2 jumbo LEDs Use 
for name badges buttons warning 
panel lights anything. Runs on 3 to 
15 volts 
complete kit BL-1 $2.95 

WHISPER LIGHT KIT 
An interesting kit small mike picks 
up sounds and converts them to 
light The louder the sound the 
brighter the light Completely self - 
contained includes mike runs on 
110VAC controls up to 300 watts 
Complete kit WL -t $6.95 

POWER SUPPLY KIT 
i,.,piete In0,e u'y., 

'I fated power supply pro. e 
vides variable 6 to 18 
volts at 200 ma and o 5V at I 

Amp Excellent load regulation 
good filtering and small size Less 
transformers 6 3V Ii' 1 A 
and 24 VCT 
Complete kit PS -3LT $6.95 

SIREN KIT 
Produces upward and downward 
wail characteristic of a police siren 
5W peak audio output runs on 3-15 
volts. uses 3-45 ohm speaker 
Complete kit SM -3 $2.95 

ramsaU Icfronics 
BOX 4072, ROCHESTER, N.Y. 14610 

S14 95 
12 95 
15 95 

FM MINI MIKE KIT 
A super high performance FM 
wireless mike kit. Transmits a stable 
signal up to 300 yards with excep- 
tional audio quality by means of its 
built in electret mike Kit includes 
case mike on -oil switch antenna 
battery and super instructions This 
is the finest unit available 

FM -3 kit S12.95 
FM -3 wired and tested 16.95 

CLOCK KITS 

our Best Seller 
' your Best Deal 

Try your hand at building the finest looking 
clock on the market Its satin finish anodized 

aluminum case looks great anywhere. while six 4" 
LED digits provide a highly readable display This is a 

complete kit no extras needed and it only takes 1 -2 
hours to assemble Your choice of case COIOrs 
Silver gold bronze black. blue (specify) 
Clock kit. 12 24 hour. DC -5 $22.95 
Clock with 10 min ID timer, 12 24 hour 

DC -10 27.95 
Alarm clock. 12 hour only, DC -8 24.95 
12V DC car clock. DC -7 27.95 
For wired and tested clocks add $10 00 to kit once 

Hard to find PARTS 
LINEAR ICs REGULATORS 
301 S 35 78MG 5125 
324 150 723 50 
380 t 25 309K 85 
380-8 75 7805 85 
555 45 78L05 25 
556 85 7905 t 25 
566 1 15 7812 85 
567 1 25 7912 1 25 
1458 50 7815 85 
3900 50 TTL1Cs 
CMOS ICs 74500 35 
4011 20 7447 65 
4013 35 7475 50 
4046 185 7490 50 
4049 40 7419611 t 35 
4518 t 25 SPECIAL ICs 
5369 t 75 

1 IC90 13 50 
TRANSISTORS 10116 1 25 
2N3904 type 10 1 00 4511 2 00 
2N3906 type- 10 1 00 5314 2 95 
NPN 30W Pwr 3 1 00 5375AB 2 95 
PNP 30W Pwr 3 t 00 7001 6 50 
2N3055 60 4059 - N 9 00 
UJT 2N2646 type 3 2 00 7208 17 95 
FET MPF102 type 3 2 00 LEDs 
UHF 2N5I 79 type 3 2 00 Jumbo red 8 1 00 
MRF238 RF Il 95 Jumbo green 6 1 00 
SOCKETS Jumbo yellow 6 t 00 
8 pin 10 2 00 Mini red 8 1 00 
t 4 pin 10 200 Micro red 8 100 
16 pin 10 2 00 BiPolar 75 

24 pin 4 2 00 FERRITE BEADS 
28 pin 4 2 00 With into specs 15 t 00 
40 pin 3 200 6 hole balun 5 1 00 

TERMS: Satisfaction guaranteed or money 
PHONE ORDERS CALL refunded COD add SI SO Minimum order 

716 271 -6487 $6 00 Orders under S t O 00 add S 75 Add 
wee 5% for postage insurance. handling Over- ® seas. add 15% NY residents. add 7% tax 
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"New 
Special 
Offer" 

$27.95 

MICROPROCESSOR 
CHIP SETS 

Part No Prce 

8080A }529$ $5.95 6800 
8085 12.95 6802 11.95 

Part No Pr ce 

6.95 

8212 
8214 
8216 
8224 
8226 
8228 
8238 
8251 
8253 
8255 
8257 
8259 

3.45 
3.95 
3.25 
2.95 
2.25 
3.98 
4.75 
5.75 

14.95 
5.75 

10.95 
14.95 

6810 
6820 
6821 
6850 
6852 

SCP1802LE 
SCP1824LE 
SCP1852LE 
SCP1853LE 
SCP1854LE 
SCP1856LE 
SCP1858LE 
SCP1859LE 

3.95 
3.95 
3.95 
4.25 
3.95 

9.95 
3.50 
1.50 
1.45 
6.95 
1.95 
1.95 
1.50 

74019 09 
74309 16 

74379 19 

74409 12 

74439 35 
74509 12 

74539 12 

74609 12 

74649 09 
74659 09 
14829 29 
741569 24 
741769 29 
141829 29 
141959 29 
749029 09 
741-103N 09 
749059 09 
749129 09 
749159 09 
74H 73N 09 
749659 09 
7491139 15 

7491149 15 
74918151 15 

"TTL" 
w. are otrenacaed 

SPECIAL OFFER 
Major Man.l.8h,er TTL 

Quad 2 Input Nana gale o c 

8 Input nana gate 
Quad 2 input nand bolter 
Dual 4 .npul nand bulle, 
Ecess 3 to decimal decoder 
Esp dual 2 2 npul and or invert gate 
E.p a . 2 input and or Invert gale 
Dual 4 input expander 
4.2.34 Input and or invert gale 

2.3.2 Input and or invert gale o c 

2 Bn emery lull adder 
Dual 2 to 4 une decoder demulnpre.er o 
Presettable decade counter 
LOOM anead Carry generator 
4 Bit Parallel on p4,11161 out r 

Oued 2 Input not gale 
Oust 2 input nand gate o c 

He. rnyerler o 
Thole 3 Input nand gale o c 
Triple 3 Input and gate o c 
Dual J -K Master slave Ilip lop 

1 -73 -2 Input and or invert 
Dual J -6 nag edge tog lip hop 
Dual J6 nag edge log lop hop 

Bot arrtnnent l09rc Wrt 

Texas Instruments 
Low Profile Sockets 
Lowest prices anywhere for the 
highest quality, an unbeatable combination. 
Over one manon preces In SIOC6 

Metal Power Transistors 
Homotaxial - Best Quality 

2N3054 65 60V NPN 10 -66 
2N3055 69 70V NPN TO -3 
2N3442 1 50 160V NPN TO -3 
2N3771 195 50V NPN TO -3 
2N3772 1 95 100V NPN TO -3 
2N3773 2 50 160V NPN TO -3 

Universal SCR 
C106D 34 5.0 <MP 400V TO 220 J 

EPROM'S 
Special j 

of the Month 1 
C1702A -6 $4.95 111 

111 

C2708 $9.95 111 

1Kx8 450 ns 

TMS2716 $29.95 1 
1 

I. 16K 
$47.95 , 

16K (2K x 8) 450 its 
III Single 5V supply - Inte version) 

256x8 15us 

'16K (2K x 8) 450 ns 
(3 power supplies) T I Version 

1979 2500 
IC MASTER pages 
COmplele rnlegraled c r 

dala selecta Master q,. 
lu Ille laies, I C s incl. 
mrcomocessors and 

-$294a 

Zilog 

211000/1 S195 00 16 Bit CPU mot mgmend sears. 
.paca to 8 Megeby4. 

21000,2 S1 t0 00 16 Bit CPU with non segmented add.... 
space to 64K bytes 

728-CPU 2s M6a 59.95 
ZO0A -CPU 4D MHz 511.95 

216 -14I0 23 MHz $7.20 
ZaOA -P10 4.0 MHz M. 40 

Zao -CTC 2.S MHz 57 20 
Z$OA -CTC 4 3 MHz $4.40 

Zao -DMA 2.5 MHz $20 85 
ZMA-OMA 4.0 MHz 533 50 

090 540/O 2.5 MHz 136 00 
ZI0A -510/0 4.0 MHz S» 5o 

Zao -540/1 2.5 MHa $35 00 
ZSOA -51071 4.0 MHa $39 SO 

Z90-$l0/2 2.5 Ma SRI 00 
Z1104-410/2 4.O MHz $39.50 

MOS MEMORIES 
MOS Static RAM'. 

Part NO Pace 
2101 1119( $1.95 IK 22 PIN 

2102LFPC $1.19 
1 K 35095 112w Power l 

0.94 2102 
45095 

SS* 

$2.50 
250 ns(256 4) 

P2112 -35 $2.50 
350 ns 1256. 4) 

2114 SSW( $5.75 
4K tit( 41 30095 

MOS Dynamic RAM's 
Part No Price 

4K 4027 53.50 
4K H6. 113009516 PIN 

16K 416.5 $10.95 
'6K 066.11 300NS 'SPIN 

TMS4060 -30 $3.95 
lK {300 NS) 72 PIN 
TMS4060 -20 54.95 
4K 1700 N5122 PIN 

UARTs 
Pal No Price 

AY5 -1D13A $4.50 
AY3 -1315 $5.50 

1K CMOs RAM 
Part Nc Poo. 
5101 MACE 53.95 

4K CMOS RAM 
Pan No P9cc 

P4315-451 514.95 

SHIFT REGISTERS 

3341PC $4.95 3342PC 54.95 
3341APC $5.95 3347PC $4.95 

LE.D. LAMPS 
LE D209 T -1 3mm Red .09 
LED211 T -1 3mm Green .14 
LE0212 T- 1 3mm Yellow .13 

LED220 T -13/4 5mm Red .11 
LED222 T- 1 3/4 5mm Green .19 
LED224 T -13/4 5mm Yellow .14 

DISPLAYS 
MAN74A 300 Common Cathode 5099 
FN1)357 375 Common Cainode S,1t` $109 
FN35013 500 Common Cathode SIM] 5109 
F9D507 503 Common Anode 5140 St 09 
FND560 503 Common Anode 50.40 S1 29 

mrpn tlrrgnlnessl 
FND567 503 Common Cathode 51 25 

l0.gn bngntnessl 
01141 630 Common Anode S. $2 30 
DL'a 300 Common Cathode s $1 29 
DL '07 300 Common Anode 5 Sl 29 

ISOLATORS 
IL074 Qua] Opto Isolator 1500V 5395 

RI Opio Coupler 15005 49 
4926 Oplc Isolalo, 2500V 59 

MCT6 Dual OPIO isolator 1500V SIM $129 

Contacts 
8 PIN 

14 PIN 
16 PIN 
18 PIN 
20 PIN 

Price Contacts Price 
08 22 PIN 22 
12 24 PIN 24 
14 28 PIN 28 
18 40 PIN 40 
20 

VOLTAGE 
REGULATORS 
78000C Seres Posit.. I AMP 

170.220 Plastic) S. 6. 8. 12. 15. 16 24 Vals 
$099 

Data Avertable on Repues) 

High Current (1-0-3) 
78H05SC 54 92 
78H126C 5507 
78H15SC 5507 
7ePO5SC 5756 
78HGKC 5575 
79HGKC 5832 
581605 512 22 
SH1705 $758 

5 volts /5 amps 
12 volts /5 amps 
15 vo114'5 amps 
5 volts/10 amps 
5V-74V'5A Posnlve Adluslable 
- 24V to 2 I1V 5A Negative AOIuslable 
317-30V 5A SOI Step Down swllcnnq 
5V 54 Fred Po5ltrve 

Paces m tills . d are vallo only unlit Nov. 30. 1979 

ive 
47Electronic 

Sa1P.S Corp. 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Oyer lite counter sales 
12 Mercer Rd Natick Mass 01760 
Behind ¿lyres on Rie 9 
Telephone Orders S Enqurnesl 6171879 0077 

IN CANADA 

5651 FERRIER ST 
MONTREAL QUEBEC 
H4P 2155 
Tel 15141735 6425 

4800 DUFFERIN ST 
DOWNSVIEN ONTARIO 
14 3H 5S9 
Tel 14161661 1 1 15 

MINIMUM ORDER $10 00 AOC S2 00 10 
COVER POSTAGE L HANDI INC. 

Foreign Customers Woos* rame payment on an 
rntemalronal bank drall or rntemalronal posl.l 
money orda in American dona,s 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA ONTARIO 
K2C 3P2 
Tel 16131820 9411 

3070 Ke4(.Sw4v 
VANCOUVLR BC 
V58 Si' 
Tel 16011418 3.121 
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SEND FOR OUR F 

THIS MONTH'S 

REE FLYER 

SPECIALS 

PO VOLT S AMP TIAISFOIMIEI 

Ideal for computer power 
supply. Triple primary. 
Size 5 -3/8 x 3 -1 /8 x 

Peu 

Cd. M. Itss I Ils 

LASER IRISES 
Type I 4 watt $5.95 
Typo II 9 watt 7.95 
Type III 25 watt 24.95 tit w 1131 

0111TAL COMPUTEN 

PEEL TO PEEL TAPE MEAIS 

Matched set play /record 
& erase, Brand new fac- 
tory packaged. 

1 u u 

Cat 19. 13)1 

5511 

3 u. 

JOYSTICK 

Four 100K Pots Brand 
new with chrome handle 
360' rotation Cat i. 1411 

1419 

4u 

TEINS: Add Postage 
MINIMUM IIPEI: 510.00 
Mastercharge and Visa accepted. 

P.O. Box 2361R 
Woburn, MA 01888 
TEKEL Corp. 

NEW RETAIL STORE 
27 GILL ST, WOBURN, MA 01801 

Store Si Warehouse open 9.5 Sal 9 1 

Tel 617-935-7328 

GIRDLE 40 ON Plitt INFUNMAI IUN Li LP 

s c 
CFR 
Associates, Inc. 
Newton N H 03858 

SURPLUS OFFER 
IBM Seltctric PRINTERS 

Model "O^ Printer /Plotter 
Removed from equipment Features a -y servos for graphics. etc In- 

cludes edge connector pin - 

out drawing plus all circuit - 

diagrams These terrific 1 

Selectr.c- based printers ,7rß 4 
were part of an elecirOmc /v 
word processor system and 
may be used as an eleCt- 
ronic word processor /type- 

Ier or even terminal 
Features IBM SELECTRIC J. 
II- 735 top qualay prmt- 

Ong paced al over 
52500 00 EACH. Shipped 
complete with schematics. 
AS -15 w er hole D C stepp 

yen e 6 platen 
Model '8 PrinterPloner Only '359.00 

Model "A" Printer /Typewriter 
Similar in appearance to IM Model 'B'. the A version offers type- 
writer capability Immediately. and 4 a standard IBM 735 printer 
Needs only 26V DC to dowels shift (capitals) and tab solenoids This 
machine has the standard escapement and platen control Used in 
word processors. good condition, AS -IS 
Mad1l'A' PrinterfTypewdwr '359 00 

Limited supply Call now to r Jr e prover Price, do not Include 
shipping and handling 

n e R$232C CONNECTERS 
wemoved from equipment other. 

e Ilke-neW SpecdY ale Or 
female type SOld.r cup c2nn 5 

7 ' 
ONLY 7.59 ea.; 2/'5.00 

UNIVERSAL ACTIVE PILTIN NYMIO 
Identical to Nall AF -t00 -ICJ State -variable Idler hybrid 0014 ser. 

board op imps. capacitors. etc A complete active filter with hipass 
bandpass. topais. and notch outputs Makes simple. low disto 
sinewave oscillator Easily tuned With 2 earl resistors or pots 
Range DC -13kH2 With data Only 14.954a. 

CFR Associates now stocks many erotic comput., 
printers a Mho, peripherals. 

Call. for n Rememan loo .. .. , 

CennOMCS DIseio Wang tabs Me,- ,i , 

Minimum Order St 500 
MC. VISAS C O D Accepted *Phone Orders Are Weli.iine 

SATISFACTION GUARANTEED 
(6ó3)3S2 -617e 

and .mOue DPW. nor CAT AL OC, 

.. ,i o ai 350 roi postaa 1 nEE COOT and get on out mad, hot 
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C/1403 031005 CLAP/PITS 
4074 
PUS 
4027 

40» 

es 
4042 
.oM 
ao4 
.o46 

Om 
Owl 
.43 oú 
taw 

26 

22 

ñ 
06 
as 
46 
lw 

6 

i ió 

70 

e0w 
hen 
Cr, 
.001 
4620 
MC00 
)4cA2 
74COS 
7ec10 
740M 
74C20 
7KA2 
7.073 
7.c7. 
7 

WWI 
7.tw 

46 
JP 

w 

e so 

ñ 
2p 

Iw 
A 

27 

ñ 
m 

w 

24413 
71e1 
7.C147 
7.Cras 
445153 
mum 
MCl7i 
746IM 
Mein 
Mold 
7451110 
1.CSp1 
7.002 
MOW 

n 
1.76 
120 
100 

20 
20 

EPDXY glass vector bond 
1/16" thick with 1/10" spacing $1.95 

1.6441101111141.11 1111 

VILA POLA V40. - Awn 

1111-11.1.014/11. 
1111141106.1 NO. An troot.mr 
noel mom - 

10124,.PA1AwIL-]01 ars-J» 0121-]24 I41-]01 0124-}M 01y.]n 

SIM 

elP 

110 

376 

Lo 

ale 

3 41 

8" DISKETTES - HARD SECTOR 
$1.75, 10/$16.00 

CRYSTALS 53.46 w. RIBBON CABLE 
2.0006H. O.tY M115 //30 

CODE 01 
P30 WIRE 

4.000 MI6 5.000 PAM 26 co.. .50 /ter loot 
3.67 MN, 10.000 M141 40 cond. ..73 /per loot 
6.000 RIO 20.000 MI 50 tond. .90 /6er root 
4.000 MHJ 

UNIVERSAL 4 a5 MEMORY BOARD KIT 
569.95 

32.2102 .1 fully buffered. 16 addro" linee, on 
70 

board decoding for any of 64 Papal, st.nd.rd 46 
44 Pin bum. may be used wide F 8 6 KIM 70 

PRINTED CIRCUIT BOARD 
4" s 6" DOUBLE SIDED EPDXY 

I BOARD 1 /16" thick 
S60 es 5/5260 

7 WAT T LU 6 5 LASER D1 OD E IR 5895 
25 wan Infra Red Pulse 1 SG 2006 equo. I 

Laser Diode ISP...5W included) $24.95 

MINIATURE MULTI -TURN TRIM POTS 
100, 1K, 2K, 5K, 10K. 20K. 50K, 
200K. I M ., 224. S.75 each 3/S2.00 
25382OPFET S 45 
1N 5457 N FET 5 45 
2742646 UJT S 45 
ER 900 TRIGGER DIODES 4 SI 00 
r, 6078 FROG UJT S 6' 

wooAe A, an,,.,. 

424141124 r 
sv 04.1 i . 

FP 100 PHOTO TRANS S.50 
REO, YELLOW. GREEN 

LARGE LED's 2" 671.00 
TIL.118 OPTO.ISOLATOR L .75 
MCT6 OPTO ISOLATOR ........S .90 
1 WATT ZENERS: 3.3. 4.7, 5.1, 5.6. 9.1, 

10. 12, 15, 18, Of 22V 6/$1.00 
71A 7 a 9 character . 10.75 

Silicon Power Rectifiers 

. 716191 09 
600 11 

F 
1 5781' I 1 i ZISTeTIMT.TTF1ilUPA 

ILICON SOLAR CELLS 
4" diameter .4V at 1 AMP s10.00 

FND 359 c.c. .4" $ .60 LED READOUTS 
FCS 8024 4 digit DL-707C A. 3" $ )5 
C C B" d,splay 1595 DL 747 C A 6 $1.50 
FND 503 C C 5" S 85 HP3400.8" CA $1.95 
END 510 C.4. 5" S 85 HP3405 .8" CC $1.95 DL704.3" C 5 85 

T erne FOB Cambridge Mass 
send Cheek or Moseyy Order. 
Includ0 Posiaps Minimum 
Order $5.00, COD'S 520.00 

R 232 D8 25P male $295 
CONNECTORS DB 25S female. $3.50 

HOODS 51.50 

REGULATORS 
323K 6V 3A .. $ 6.75 340K-12,15 
309K . . . . .5 1.60 or 24 V. . . S 1.50 
723 5.50 340T -5.6.8,12 
320T 15. 18 or 24V$ 1.30 

6, 12, or 16 V 78 MG d 79MG S1.35 
. .. 1.30 7: rr .75 

Send 754 for our catalog leetur.nC 
Transittors and Ractinic,. 

145 Hampshire St Cambridge. Me,. 

T NANSIS t UN SrtaIALS 
2N6233NPN SWITCHING POWER S 1.95 
MRF41004 a CB RF Trer24iator WIN 5.76 
2N3772 NPN TO 3 8 1.00 
251546 PNP GE TO-3 s .75 
254908 PNP SI TO 3 S 1 00 
255086 PNP S. T092 4'S I 00 
253137 NPN Si RF S .66 

253919NPNS.TO.3RF S 1 50 
251420 NPN Si TO 5 3/6 1.00 
2143767 NPN Si T066 S 70 

252222 NPN Si TO 18 5'S 1 00 
253055 NPN Si TO 3 S .60 
2N3904 NPN Si TO 92 6/S 1.00 
2N3906 PNP Si TO 92 ea 1.00 
2145296 NPN Sr TO 220 S 50 
7N6109 PNP Si TO 770 S 55 

' 78 PNV , 5'S 1 OC 
'",-.SA 13 NPN S, 4/S 1.00 

Full Wave Bridges 

MEND 
00 
MUM BE 

Si 1010 G 10 WATTS 
Si 1020 G 20 WATTS 
Si 1050 G 50 WATTS 

TTL IC SERIES 

11101 

nee 
nopo 

ton 

11413 

Nag 

14110 

oan 
Moo 
moo 
.05 

PPP 

7414, 

61011 

.44 

14 pin hNdars 3ßl.00 

MM5381AA . CLOCK CHIPS . 55.95 
M 7001 $7.50 
MM5311 $3.75 

NO 30 WIRE WRAP WIRE SINGLE 
STRAND 100 5150 

ALL() h1INiAtUHL rouuLL SnrlcHt,. 
MTA 106 SPOT S 1.05 
MTA 206 DPDT S 170 
MTA 206 PDPDT CENTER OFF S 1.56 
MED 205 PIVOT CENTER OFF 
LEVER SWITCH E 1.05 

5 4 SOLID STATE SALES 
P 

O. BOX 740 
E%6'II 021431EL 61 /i 5477053 

OIP SOCKETS 
S PIN .77 24 PIN .35 
u PIN .20 2e PIN .40 
16 PIN .22 40 PIN .60 
le PIN 25 

TANTULUM CAPACITORS 
.22UF 35V 5/S1.00 
47UF 36V 5/$1.00 
.68UF 35V 571.00 
1UF 35V 671.00 
2.2UF 20V 571.00 
3.3UF 20V 471.00 
4.7UF 15V 571.00 

8.8UF 35V 471.00 
IOUF 10V $ .26 
22UF 2611 S.40 
15UF 35V 3/51.00 
30UF 61/ 671.00 

i160UF 16V 5.95 
68 UF 15V S .50 

LR 
141.21/2 

MLIOJI 

101 

MOM 
.1.13,1111 

mum 
74.10 
MVP 

MAIM 

1114.111 PO 

,AS. 
1,111110 

Mszas 
moms 

TRIACS 

SITS 
LM 201 -.75 
LM201/MS 15 
04107 - ]0 

W XII - 75 
LM 311 - 75 

LM 315 - r 20 
LM 324 -.95 

1.0339 t 10 
7o 

15 
ñ 
p 
25 

LL1 270 
LM 370 
LM 377 
LM 350 
LMw2 
L14386 
LM ]al 
LM MOO 
co 20a0 
LM411 
LM as3 
L M NM 
LN 
610 

Sell 
as3 

11j1 
SOS 

11104 
NICa v 
741 
LY 1310 
lass 

li11 
O 3SCC 

SCR'S 
PRV IA 
100 45 
200 

OO 1.30 

.J 100 

10A 
.93 

s0 1 30 
90 

275 

OSA 
1.66 

.2 10 
310 

.430 

1 A SA 35A 
S SO 1.40 

70 .50 1.90 
t 20 1.40 2_00 

1.80 190 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
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 2' 99 
11, 5 0 
2,02 28 1 59 1 55 
`101 I 25 I 75 

75 365 
2 95 2 85 

¡10 290 2r0 
IAL250n, 1295 10 95 
a 90n5 995 ) 95 

29481-89. r 90 6 75 
4044/4041 300m 995 67s 4092.9 mew r 50 9 75 

. )OW 9l5 9 75 
t,) 195 125 
. 1150 1150 

4,44 
95 e 95 

1095 m25 
095 IU25 

70.409,q l' ,295 1'95 
,K4r4.6'Sa C.094 51.955.. 

y5 7)b 
35 

n,09 1r u1 CM05 r 95 795 .,1a ,a, rMOC `95 )95 

lop 
5 

45 
0 

355 
2 65 
2 55 
995 
645 
4.T5 
795 
8.18 

95 

+9554 

CHARGE COUPLED DEVICES 

$18.95 each (reg. 43.00) 

ADVANCED 

STATIC RAM BOARDS 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 

. 
AT FAIR PRICES NnW I nWERS 

uality 
PRICES EVEN 

tested products 

FURTHER' t Prove Q Factory only, no retests 

5.100 32K (uses 2114) ;apt l,0 
ASSEMBLED Kit f/aiP.' 
45ons 599.00 450ns 539 95 
250ns 699 95 250ns 599 95 
Bare Board 4995 
Bare Board w /all parts less mem 99 95 

510018K (uses 21141 KIT texp_ to 32K) 
ASSEMBLED 450ns 27900 
450ns 32500 250ns 29900 
250ns 37500 
Bare Board 49.95 
LOGOS I 8K 
ASSEMBLED 
450 ns 169.95 KIT 450ns 
250ns 189.95 250ns 14995 

Bare PC Board w /Data $21.95 
Now over 1 year successful field e. peen. 
"SpeClal Offer" Buy 1418K 450ns. Kr. 

12595 

FLOPPY DISK DRIVES 
1. VISTA V -80 MINIDISK 

FOR TRS -80 
* 23.7 More Storage 

Capacity- 40 Tracks 
* 40 track patch now avail 
* Faster Drive - 

Up to 8 Times Faster 
2 Drive Cable Add $29.95 
4 Drive Cable Add $39.95 

2. VISTA V -200 MINI -FLOPPY SYSTEM 
* 204K Byte Capacity * w /CPM. Basic "E 

Double Density Drive 
* One Double Density ( V -200 
Controller w /Case 8 P , 

40%. or fallouts. Guaranteed money back. We stand behind our products. 

1971 CATALOG NOW AVAILA LE. 
Seo $1 .4 G''v'4O 

APPLE /EXIDY /EXPANDO 
TRS 80 16K- UPGRADE KIT 

* 16K with Jumpers 8 Instructions 
for either Level I or Level II $74.95 * 16K for Apple II Upgrade $74.95 

Special: TRS80 Schematic S 4.95 
Ex.. esron Interface Schematic 5 4.95 

TRS 80 TO S -100 
PET TO S -100 ADAPTER 
Allows Pet TRS 8,3 lo be interlaced lo 
popular S -100 Bus 
Pet toSt0OKrt $18995 
Assembled $269.95 
TRS80to S -100 HUH B1001(d $275.00 
A55emhli n 5355 -00 

KEYBOARD ASCII ENCODED 
One time purchase of 
NEW Surplus key- 
boards From the Singer 
Corporation The 
keyboard features 128 

characters Ina 63 
key format. MOS 
encoder circuitry "N" key 

rollover lighted shift lock, control, escape and 
repeat functions. Ltd Oty 63 KEY $59.95 

395.00 

699.00 

Add to your EXIDY, HORIZON, 
and other S-100 computers. 
3. VISTA V-1000 FLOPPY DISK SYSTEM 

* (2) Shugart 8" Floppy Disks * Controller Card. Cable. 
Case PS 

* CPM 8 Basic "E ", 
Instructions& Manual 

4 MPI B51.5í." 40 tracks 279.00 
5. Shugart SA400- 5'. ". 35 tracks 295.00 
6 Siemens /GSM FDD100 -8 8" 375.00 
7 Shugart 800/801 R 8" 495.00 
8. PER CI Model 277 Dual 1195.00 
9. WANGO /SIEMENS 53/4" Drive ... 290.00 

EXPANDORAM MEMORY KITS 
* Bank Selectable * Uses 4115 or 4116 

200 es. * Write Protect I Power 8VDC. ±16VDC * Phantom * Lowest Cost /Bit 
Expando 32 Kd (41 15) Expando 64 Kit(4116) 

8K $158.00 16K $248.95 
16K $199.00 32K $369.00 
24K $299.00 49K 5469.00 
32K $349.00 64K $565.00 

IMS STATIC RAM BOARDS 005 
* Memory Mapping * Low Power t * Phantom * Assembled 8 tested 
Recommended by Alphamicrosystems 

250 ns. 45U ns 
8K Static $209.00 $189 00 

16K Static $449 00 $399.00 
32K Static $799 00 $699.00 

ANADEX PRINTER 
Model DP -8000 compact, impact, parallel or 

serial. Sprocket feed. 80 cols. 
84 lines /min_ bi- directional. 
New only $895.00 

VERBATIM' DISKETTES 0599 

* 5'4 " Minidiskettes * \CV 
Sohsector, 10 Sector, 16 Sector 0 1,0 

*$ 8" Standard Floppy Disks a f. 
Soft Sector, Hard Sector O\5 
54.50 Each, 10/41.95 

Add 4.95 for 10 Pack in Deluxe Disk Holder 

9600 MPU Module 49/6802 CPU $495.00 
9601 16 Slot Mother Board 175.00 
9602 Card Cape (19 - Retma Rack Mount(. 75.00 
9603 8 Slot Mother Board 100.00 
9604 Swltchmode System Power Supply 250.00 
9610 Utn,ty Prototyp"q Board ....36.00 
9616 Quad 8K Eprom Module 
9620 16 Channel Parallel I/O Module 295.00 
9622 Serial/Parallel I/O Combo 
9626 BK Stale RAM Module 295.00 
9627 16K 5101m [ 45055 495.00 
9630 Card Extender 6800 
9640 Multiple Programmable Toner 

124 Timers) 395.00 
9650 8 Channel Duplex Serial I/O 395.00 
96103 32/32 I/O Module 275.00 
96702 32 Point Reed Relay Module 350.00 

8800 BARE BOARDS 
9620-0 $45 00 9603 -0 
9626-0 4500 9600 
9650 -0 .4500 96103 
9601-0 50.00 96702 
Also AMI EVK System in Stock 

P. O. BOX 17329 

2700 
55.00 
5500 
5500 

UV "Eprom" Eraser 
Model 5 y 869.95 
Holds 4 Eprom's at a time 
Backed by 45 years ars 
experience 
Mod& 5.82T... $265.00 

Professional Industrial Model 

A BELL FL PPY INTERFACE 
280 /8080 S 100 Compatible Uses CPM 

Assembled for Shugart SALE $221.00 
Assembled Other Drives $26995 
Kit 5179 95 
Bare Board $36 951000 Add 510 WI 

Na. For CP Aaa 970 00 Documental, Ado 52000 
Vista Double Density 5'. Controller ASsem S29900 
SD Versa Floppy K,1 Sr sa 95 
SO Versa Floppy Anemsled 5189 95 
Tames Cassette 00 Kit 5i1500 
Sew r 771.01 Floppy Crip $27 95 

BYTE USER 8K EPROM BOARD * Power on Jump a Reset Jump 
Assembled 8 Tested. $94.95 
Byteuser Kit $64.95 
Bare PC Board $21.95 
Special Offer: Buy 4 kits only $59.95 each 
MR -8 BK w/1 K Ram $99.50 
MR- 16 16Kw/1K Ram $99.50 
EPM -1 4K 1702 $59.95 
EPM -2 2708 or 2716 Eprom $6995 

Z- 80/Z- 80A/8080 CPU BOARD 
* On board 2708 * 2708 included 1450ns.I * Power on lump * completely socketed 
Assembled and tested $185.00 
Kit $129 95 
Bare PC Board S 34 95 
* For 4MHz Speed Add 515 00 
8080A Kit $ 99.95 
8080A Assembled $149.95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 cono 
reg $69 95 NOW $52 95 

TARBELL FLOPPY CONTROLLER 
Card assembled and tested for use with Shugan 
Drives S SALE PRICE only $22900 

ACOUSTIC MODEM 
NOVATION CAT' 
0-300 Baud 
Bell 103 
Answer, Orginale $198.00 

ACOUSTIC COUPLER SPECIAL 
AJ MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED 929 95 

DATA (BOOKS COMPUTER BOOKS 
1979 e Mesir 

+ 

9 45 :, ML irk/ 5545. i ) 95 
N5C VIL 505 395 Ole, ARCS 40 Menu. 495 
NSC L .r 495 AND 8080A Manuel 5 95 
MSC Lee. Ado Nan 1 3 95 AND Sc., 5alatoo. 95 
PSG CMOS 395 AMI MOS/L510. 395 
NSC Memory 395 CA M05/1.51 Data 495 
inl. at.fe, 95 Maros 0Mó9 DMA.. 495 

Á1C5 85 Menai 7 50 0 Comm Lonna D.. 395 
LW 0..0611E MOONS WILE 

ee9. M 
Inno to w á 
8080A Poaemmp 
86W Programm, 

à60 ) 75 
esL 7 )5 
eSp i75 

B(SSOg 

75 
R 280 opam,rp 775 m 

Vol Ii Sonnt Peel M..oaO[es9a9 Warn, 3540 27 SO 
Vol ID oSoma Res S.00pn DeOn w/aMer 2090 18 50 
Intro I Mcros Vd 111 7081. 18 50 
861 11111.171611181009011=11 8001(8 BALE 
Understand, Como., 
90e051kfpconwir Exaenmenl9 
sse.mes3 BASIC 

Peen. Bue, L Joey Ga. in CompuMn 
9999 Macrin. Language P ogramns, 
Home Comm, Vol . Hoed,. 

T,9 1195 
e4. 69s 
815 595 TN 695 TK 695 
99 695 

Irvine, California 92713 

1971 your copy of the most complete catalog of computer products A must 
for the serious computer user 

MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS 

SALE 9085 

55024 
025100 

8%'P 

5 CALL 
14.99 

5 is 
05 

19 
1105 

le IA5 

SUPPORT DEVICES 

920 

38(13 sM/ /p 
1984 DMA 

8116 54, G5.., 
8126 8-5 0,.r 
82285r, Cs., 
82385r, Con, 
825, P9n9 1 O 
B25] m, rm., 
8255 P,rq o 
S1se P19 DMA 
8259 0,o9 14 

Si', CR, Coos,' 
8279 P00 rooaa 
6e0.11288R4M 
0420 PA 
6821 PA 

6834 1 51 i, 6 Eno" 
6850 ACM 
6852 5e,a Aaaa-, 
68.5 MD6505CP1 C 

6860 MoMm 
6852 Md)ualp, 
66719'OMMrOSC 
6875 
6880 8,., D.e, 
Mc68e9 
1821 SCD 16 RAM 
1522 5CD 256. RAM 
1924 CO 32 PRAM 
'852CD8bv0 
1868 WO 
1656 CD i O 
185rCD10 
6520 Poo, 

6522 A0 
6530,302 
6530W3 
6530.004 
6530005 

DYNAMIC RAMS 
164116 168116 Pnl i s é6iié ñm 
405046.1 ire Pm 
4060 4e 1 122 Pm 
4096 46. 1 116 Poni 
2104 46 1 O6 Pe 
402r46.7i16P.m 
5261 195 1103 
5262 I 95 40081 
5270 495 6605 
5280 95 a604 
5290 1245 6002 

PROMS 

17,8 
2732 

o1Au 
oew 

9 95 
1495 
: 95 

95 
: 995 

9 95 

s.l CRYSTALS 

J96 
239 
S95 
6 2S 
6 95 

7950 

iY 95 
1199 
49 95 
ra 95 

75 
s95 
6 50 
f195 

12 95 
395 
59s 

99S 
895 

1 95 
25 95 
8 25 
2 39 

19 95 
1500 

6 95 
995 

1095 
1095 

P 95 
8 95 

5M 

100, 

n.12Mr,1 

22 1 19454, 

M OM, 
Mi OM, 
1i C 

95 
4 9s 

y5 
. 5 

95 
595 
95 
5 5 

5 95 
5 95 
5 95 

,195 

DISPLAYS/OPTO /LED's 
1 MOMENT COLS CLOCKS 

DL 7001CCi OL 707 ICAi 300 Red 99 
AND 357 iCCi 357 Pea 99 
END 500,503 (CO 500 rea 99 
ND 507/510 CAI 500 Reo 99 

FRO 990/6031CC1 800' red 
MD 607 /810 iCAI 800- Red 
SAN 3062 500- G.e. 
NP5002.r731 id. 300 -Red 
9 DV B, 5,0 Mo. CAC Dite'. 
9 Do, Pende. Doler 400- 
9 Dq, Fluae9ceni 300' 99 
MA1003 12e Auto Clock Mal, 15.99 
Berea re. MA1003 . /Roe raer P95 
MA1002A LED 12 re Cod, MACAS 1095 

75 
' r5 
, 15 

99 
99 

' S0 NE1 .YIAi ENCODED 008LATB 
925 MP5082)340Py Waecma 595 

MP 50827300 Red Nrmrc 14 95 
- SC TIL 306 Nvnrc./Lo9c 
550 tIL30MN,Anbr./LO9c , v tiL309Numbr0/1990 

MK 

3n W4aML9m. 
AN 14 320 004 000895.".,[ 

MAN 274 n r0A ) -55.454- 995 
7495 
695 

495 
95 

5 
495 
195 
1195 
795 
495 
750 

750 

99 oD 

44 95 
299s 
2995 

95 
v 95 

BALI m8Y 111111 
826115 512.81361 1595 
625123 32 8 2 50 
625126 256" 4 3 50 
826129 256 4 ns1 3 50 
82519512.IOQ 650 
NSCDM75re32.6 295 

CHARACTER GEN 
25,3.00160 u01e, 950 
25134051.MLowe, 1,95 
2513410431,41 10we. I 95 
MCM65r1 1015 
MCM65rt 1075 
MCM65re 
MCM65,5 14 50 

UARTS/USRTS 
0 16026i5y I.0 5 

A051011153' 1 95 
v510144 1612,5 146 R95 
v510154 166315,1 6 95 
tMS601115V 12,13 550 
,M6402 95 

21MSOSR, yg5 

SAL. TI 99 
BAUD RATE GEN 

1, 95 

wog +4, 

KEYBOARD ENCODERS 
Ars 2175 11 

H013165 995 
'40922 995 

0923 995 

A/D CONVERTERS 
81008Sí Bona, 
6101 100. ry 2: 20 

87019 PO 15 ,I7 
0400 

R 1 8750 1 .2 t+y n 500 r 95 
1009/56i -, 795 

04414-t 0 sus 

895 

8 95 
r295 

5 95 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 

50 24 Pe SIx 

CONNECTORS 
1925P P52321 32 
155 31- 

25 
.;MOOa sw sax 

W AN SO 6161 2 95 
:i.86 WM' aR MOT 6x 
L. ,1005100Cqe.dar 425 

ms m..omrn 3r 

CTS DIPSWITCHES 

'52066 51 r5 Ct520610 SI 9, S,.,. 

NAKED PC BOARD SALE 

d,b. LPU 3195 
86 SI. RAM 1LO9osi 21 95 
r6. sMtc RAM 1211. 2095 
326 Smid RAM it/ 41 995 
boor 1/0 nan.le 3995 

ca9Mrai'onMw., 2995 
66 Edom 127061 21 95 
1702 Enron, BOe,a 300C 
27062756 Loom 181'eui 3495 
2708/2716 Edom,wMCl 3000 
Realms C.c. 34 95 
ACPPdoBa 13M Cmn I 17 95 
vOor 8800 Polo 1995 

d 8803 11 Pm MB 2995 
ACPE.M,W,.x.onn 1595 

i 4iPere.. Kc.55. i i5 
13 Sloe Mans,BOe,e WW1 32 95 

9 5b, NMM. BpMe i W SIC) 2995 
esb,6Mw..ynyaei 34 95 

WAVEFORM 
GENERATORS 

Cen 395 
M80:4VC0 2 
.0506 vC0 r , 
FLOPPY DISK I/O 

6 6 44940pp7 e B P.aii F r rem, 

TV INTERFACES 
x 

TV 
560ovener 35 

V aeo n e ele , 

e 
e 95 

OC 
MAP Mod 35 orecv n'' 

SPECIAL PURCHASE 
(while supply lasts) 

21L02-4 (450 ns) 100 @ 99C ea. 
21L02-2 (250 ns) 100 @ $1,15 ea. 
TMS4060 NL 4K Dynamic RAMS 
(pullouts) $1,95 ea. 

1488 Line Receiver 100 @ 75C ea. 
1489 Line Driver 100 @ 75C ea. 
1489 House Marked 100 @ 508 ea. 
1496 L Demodulator 25 @ 75C Ca. 

COMPUTER SPECIALS 
List 50,1 

APple II Pus w /185 1195. 990. 
PET 2001 16N 995. 995. 
Exedy Sorcerer o/81, 895. 795. 
Compucobr 11 w /8K raes, 1395 - 
Cromemco Sys ill 5990. 4990. 
Horizon I w.16K 1599- 1349. 
TEI P1208 ./326 

dual 19995 8 cor 
I1 aAsn I 4995 2995 

Pascal Mu,oer, .oe 2995 2395 

1I-5S 1620 Dame 503295. 2695. 
Made. DP 9000 995. 895. 
Centront9 Moro P. I 595, 395, 
Cenhonca Moro Sit 595. 525, 
Saoc l0 120 995. 9s0. 
Telelype Model 43 1349, 1150. 
HiPlpl Pare, 1095- 899. 
HiPlot 091,2e, 795, 735. 
IntMUOe II 695. 784, 

1.107. OIIOIBOATE.. 
L DSRnt 
MCt;Pnoi.[1RIMFE:x1-.0 99 
aN25 Pno10 ASiP HfE 750 3pvL , 29 

rob N1l P D.firpton ' r5 
F Ii1PPn.51111 7M,1. n/1.4 SAL/ + 00 

MONTHLY IC SPECIALS 

Mr2FD¡á CC2O9 Se.. C. we, 
CM 7207 09C.Mlon ConaM, 

F1705 P,ec.e,, SioAVetcn 
CL7107 3', Don ND AEDI 
iCL821 r 09Mpe R.e,ence 
.390 Serro, OP Aedo Map 

LA/1850 CPOUm Fwn C 
LM 1800 FMC. Lock Loop EM 51.40 
L51820 AM Redo 
053525 Du. Ido. 5508 Amp 

895 
1795 

6 95 

2. 
95 
95 

L;00 
3OÓ/7 

3/1 00 
250 

140918 .r995 10147ECLR,16 996 
1.89/159 2/199 LF356M9F.1 Lr 99 
22 PIA SR Socket 10/1 CO MCMr45o5 895 
9223 Pee. 2 95 74589 1/1 99 
5165014 Cmc 2/ r 99 0410755 6/, 99 711N 3/199 75525 6/199 
e626/6r26 2 39 74199.14 10.1 99 
991190 9 05 5 

8281 - 
,. , . .. 

Phone (714) 558 -8813 
TW X. 910. 595 -1565 

CIRCLE 34 ON FREE INFORMATION CARD 

TV CHIPS /SOUND 
AV 36500 6 Gam, P35' SA 95 
Av365,5 C.w1, L;,rr.e 295 
0038404.1 Rodare[. Come 09 
A5386051 Wen, Geme 95e 
0095061 W, eoM Gem. 9 ee 
003660).1 anoong Geer 595 
5099100+nm, d cker Sound i 

5000 GrN,.d 1 ä 39 5320 21 N Sees Geo, 99, 
MM599P,eacae, 39 

699 RF Mop.,, 39 
WAS 71000 NSC Co,., TV 
Game 69 

M9157104 Clerk Gen 
RF MOEWld. 41ár P9 

m- S100 00 80d 5.. nani 
0,0441 0.44 ,5.4 S,n 

Retail Store Open Mon, - Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana, CA 92705 



100W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky fans. A per- 
fect combination with the TA -1020 low T.I.M. ste- 
reo pre -amp. 

Specifications: 
Output power: 100W RMS into 8 -ohm 

125W RMS into 4 -ohm 
Frequency response: 10Hz - 100 KHz 
T.H.D.: less than 0.008% 
S/N ratio: better than 80dB 
Input sensitivity: IV max. 
Power supply: ±40V @ 5 amp 

TA -1000 KIT 
$51.95 
Power 

transformer 
$15.00 sack 

MARK IV 15 STEPS 
LED POWER LEVEL 

INDICATOR KIT 
This new stereo level indicator kit consists of 36 4- 
color LED (15 per channel) to indicate the sound 
level output of your amplifier from -36dB - +3dB. 
Comes with a well- designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is ó- 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 
Kit includes 70 pcs. driver transistors, 38 pcs. 
matched 4 -color LED, all other electronic compon- 
ents, PC board and front panel. 

MARK IV KIT $31.50 

DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS 
PERSONAL CODEII 

SPECIAL $19.95 

proximity triggered 
voltage triggered 
mechanically triggered 

This alarm protects you and itself! Entering pro- 
tected area will set it off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm into action. If cables within pas- 
senger compartment are cut, the unit protects itself 
by sounding the alarm. 3 -WAY PROTECTION! 

All units factory assembled and tested - Not a kit' 

SANWA 
COMPACT - LIGHTWEIGHT - ULTRA SLIM 

BATTERY CHECKER - LED TESTER 
T -55D (w /o temp probe) $44.50 

T -55THD (temp probe) $66.50 
SPECIFICATIONS 
Ranges 
DC Voltage: 150mV, 500mV, 1.5V, 

6V, 15V, 50V, 250V, 1 kV (All 
20k tt /V) 
25kV Using HV probe) 

DC Current: 50uA, 2.5mA, 25mA, 
250mA (500mV drop) 

AC Voltage: 15V, 500V, (9k 0 /V) 
AC Current: 6mA, 6A (2V and 

55mV drop) 
Resistance: 10ku 100k!í 

1M0 5M0 (max. calbtn) 
1000 1ke 

10161 50k11 (mid scale) 
í0k0 100ke 

Load Current: 30mA 3mA 300mA 
Load Voltage: 3V 3V 3V 
Decibels: -10 to +55dB 
Batt Check: 0.9 to 1.5V (102 load) 
LED Check: (Available) 
Temperature: -50° to +100 °C and 0° to +200 °C 

Probe not supplied with T -55D) 
Accuracy 
DC Voltage ±2.5% f.s.d. 
DC Current ±2.5% f.s.d. 
Batt Check ±2.5% f.s.d. 
AC Voltage /Power on 1.5V range: ±5% f.s.d. 
AC Voltage /Power above 15V range: ±3.5% f.s.d. 
AC Current: ±5% f.s.d. 
Resistance /Temperature: ±3% of arc 

Dimensions: 146 x 97 x 28mm thick 
Weight: 240g 
Instrument supplied with Batteries 1.5V (UM -3 or 

R6)x2 
Fuse 8 Spare: 500mA 250V 
Temperature Probe- (T -55THD only) 

30W+ 30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit includes 1 PC SANYO 
STK -043 stereo power amp. IC LM 1458 as pre amp, 
all other electronic parts, PC Board, all control 

pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi -fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
100Mz and 10KHz. 

BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R FEATURES 
Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 

standard level even the battery supply 
drops to a certain low voltage. 
9" 6W cool /daylight miniature fluores- 
cent tube. 
8 x 1.5V UM -1 (size D) dry cell battery. 
Easy sliding door for changing batteries. 

in- 
$10.50 EA 

Stainless reflector with wide angle in- 
creasing lumination of the lantern. 

UNIVERSAL 
PROTOBOARDS 
"CIRCUIT FIT" 

All Boards are made of High Quality GlO Fiberglass 
and Phenolic. Pre -drilled in .042" diameter holes on 
0.1" centers with the plated copper eyelet and finger 
edge connectors (single sided) to allow any kind of 
standard components to fit board. 

Price 
Part No. Size Holes Fiberglass Phenolic 

U.S.P. 723 2"x2.8" 
U.S.P. 724 2.8"x3.7" 
U.S.P. 725 3.7"x5.5" 
U.S.P. 728 7"x9.6" 

H-5612 31/2"x 6" 
H-5615 31/2"x 6" 
H-5606 31/4"x 5" 
H-5602 2'/:"x6'/:" 

.410. 
-" ̂ * 

er ---+- 
=1.11. 

529 
750 

1500 
6240 

i 127 S .50 
2.42 .80 
4.89 1.38 

19.50 10.40 

1.70 
1.70 
1.50 
1.50 

NEW MARK III 
9 Steps 4 Colors 

LED VU 
Stereo level indicator kit with arc -shape display 
panel!!! This Mark Ill LED level indicator is a new 
design PC board with an arc -shape 4 colors LED dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 

very large, from -30dB to +5dB. The Mark III in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

IN KIT FORM $18.50 

STEREO AMPLIFIER 

COMPLETED UNIT - NOT A KIT! 
0CL pre amp. 8 power stereo amp. with bass, mid- 
dle, treble 3 -way tone control. Fully assembled and 
tested, ready to work. Total harmonic distortion less 
than 0.5% at full pcwer. Output maximum is 60 
watts per channel at 82. Power supply is 24 - 36V 

AC or DC. Complete unit Assembled $49.50 ea. 
Power transformer S 8.50 ea. 

PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM -16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88- 108MHz with 3 transis- 
tor circuits and an omni -directional electric conden- 
ser. Element built -In plastic tube type case; mike is 
6'/4" long. With a standard FM radio, can be heard 
anywhere on a one -acre lot; sound quality was 
judged very good. 

$16.50 

FLASHER LED 
Unique design combines a jumbo red LED with an IC 

flasher chip in one package. Operates directly from 
5V -7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA. 

2 for $2.20 

PROFESSIONAL CASE 
for our 0 -30V Power Supply. It 
is a nice looking metal cast case 
with giant 4" volt /amp meter. 
output blinding post and fuse 
holder, on /off switch and line 
cord! ONLY $21.50 EA. 

CASE 030 

SW AUDIO AMP KIT 
LM 380 with Volume Control 

ower Suply 6 18V DC 

ONLY $6.00 EACH 

LCD CLOCK MODULE! 
0.5" LCD 4 digits display X'tal controlled cir- 

cuits D.C. powered (1.5V battery) 12 hr. or 24 hr. 
display 24 hr. alarm set 60 min. countdown timer 

On board dual back -up lights Dual time zone dis- 
play Stop watch function. 

N IC1200 (12 br) $24.50 EA. 
N IC2400 (24 hr ) $28.50 EA 

MINI -SIZED I.C. AM RADIO 
PROFESSIONAL 
PANEL METERS 

A. 0-50UA 8.50 ea. 
B. 0-30VDC 8.50 a. 
C. 0-50VDC 8.50 sa. 
D. 0-3ADC 9.00 a. 
E. 0-100VDC 9.00 ea. 

Tvoe MU -52E 
All meters white face with black 
scales. Plastic cover. 

Size smaller than a box of matches! 
Receives all AM stations. 

Batteries and ear phones included. 

Only 510.50 

GIANT SIZE VU METER 
1MA movement 3'/2" scale 
length. Scale in VU -20db to 
+3db. Meter face 5' /e "x23 /e" 
with a "smoke" plastic cover. 

SPECIAL 
$8.50 
Each 

JUMBO 1" LED 
ALARM CLOCK MODULE 

Assembled - not a kit! 
Features: 1/ 4 digits red LED display 12 hours real 
time format 24 hours alarm audio output (just add 
speaker) 

Count down timer 59 mins. 
12 -16V AV 50/60 Hz Input 
10 min. snooze control 

$8.50 EACH Transformer 
#FCM 701 $1.75 

6V 
12V 
12V 
12V 

12 DC MINI RELAY 
SPDT 
SPDT 
DPDT 
4PDT 

2 AMP 
3 AMP 
2 AMP 
3 AMP 

1.30 
1.60 
2.50 
3.50 

LINEAR SLIDE POT 
500tí SINGLE 

Metal Case 3" Long 

2 FOR-S1.20 
111114611 ati 

CONDENSER MICROPHONE 
Sub -Mini Size 

FET Transistor Built -in $2.50 sack it' 
CIRCLE 29 ON FREE INFORMATION CARD 



FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 X15 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil. power transistor, 
heat sink, all other electro- 
nic parts and PC Board. light 
tube not included! 

With Case Only 
$6.50 Per Kit 

THE MOST ADVANCED 
TIMEPIECE OF ITS KIND 

IN THE WORLD! 
LCD Oua1z Alarm Chronograph with calendar and 
dual time zone!! Watch is the same as Seiko but you 
pay a lot more for the name! 

24 hour alarm Chronograph 
counts up to 12 hrs.. 59 mins. 
59.9 sec. Precision of chrono 
up to 1/10 sec. indicated by 
10 moving arrows!! Lap time 
(with chrono running uninter- 
rupted) Time displays by LCD 
for hour, min., sec.. day, date 
of the week and AM /PM. 
Calendar gives out date -day 

Dual time zone for any two 
cities of the world at your own 
choice. With light switch to 
allow you to see the time in 
the dark! 

Regular Price $85.50 
One Year Full Warranty SPECIAL $49.95 

ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must for OCL 
circuits. 

KIT FORM 
$8.75 EA. 

"FISHER" 30 WATT 
STEREO AM P 

MAIN AMP (15W x 2) 
Kit includes 2 pcs. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply i 
16V DC (not included). Power 
band with (KF 1% ± 3dB). Volt- 
age gain 33dB. 20Hz - 20KHz 

Super Buy 

Only $18.50 

SUPER 15 WATT 
AUDIO AMP KIT 
Uses STK -015 Hybrid Power Amp 

Kit includes: STK -015 Hybrid IC, power supply with 
power transformer, front Amp with tone control, all 
electronic parts as well as PC Board. Less than 
0 5°o harmonic distortion at full power ' /2dB re- 

sponse from 20-100.000 Hz. 
This amplifier has QUASI - 
Complimentary class B out- 
put. Output max is watt (10 
watt RMS) at 4t1. ONLY 
$23.50 each 

HICKOK LX303 
DIGITAL LCD MULTIMETER 

392 digits display 200 hours 9V 
battery life Auto zero; polarity; 

111111 
overrange indication 100MV DC 
F.S. sensitivity 19 ranges and 
functions D.C. volt: 0.1 MV to oslia 1000V A.C. volt: 0.1 V to 600 V 

Resistance: 0.1tt to 20 Mt! D.0 
current: 0.01 A to 100 MA 

OUR PRICE $71.45 

PUSH -BUTTON SWITCH 
N /Open Contact 

Color: Red, White, Blue, Green, Black 
3/$1.00 

N /Close also Available 
504 each 

LARGE OTY. AVAILABLE 

Is HEAVY DUTY 
CLIP LEADS 

0 pairs - 5 colors Alligator clips on a 

22" long lead. Ideal for any testing. 

$2.20 /pack 

ANY SOUND DECISION 
Solid state sound indicator operating 
voltage 6V DC 30 /A. Small size ap 
proximately 3/4 "x11/2". 

, Model EB2116 (Continuous) 

53.60 EACH 
Model EB2126 (Stow Pulse) 
Model EB2136 (Fast Pul 

S!T REGULATED DUAL 1 
VOLTAGE SUPPLY KIT 

4 30V DC 800 MA adjustable, fully regulated 
by Fairchild 78MG and 79MG voltage regulator I.C. 

Kit includes all electro- 
nic parts, filter capaci- 
tors, I.C., heat sinks 
and P.C. board. 

$12.50 PER KIT 

ELECTRET CONDENSER 
MICROPHONE W TIE -CLIP 

Sensitivity: 65dB 3dB (At 1KHz) 
Impedance: 
Material: Aluminum 

OHM Freq. Response 
Material: Aluminum 50 15.000 Hz 
Cord: 10 It Length $19.50 EACH 

Rechargeable NI -CD Batteries Pak 
6AA NI -CD in a flat pack gives 

you a total of 7.2V 450MA output 

$5.25 PER PACK 

ELECTRONIC ALARM SIREN 
COMPLETE UNIT 

- Ideal for use as an Alarm Unit 
or hookup to your car back -up to 
make a reverse indicator. Light 
Output up to 130dB. Voltage sup - 

AU -999 $7.50 ply 6 12V 

Sub Mini Size 
PANEL METER 

500 UA 
ONLY $1.60 ea. 

BECKMAN FET 
LIQUID CRYSTAL DISPLAY 
Overall size 2" x 1.2" 0 -5" characters 
reflective type. 
Model 737 -01 - for clock 4 digits with 
PM, alarm, snooze. colen indicators. 

digits. 
Model 739 -04 - for panel meter 4 

Model 739 -03 - for panel meter 31/2 
digits with ± sign and over range 
indicator. 
All displays include zeber connectors 
and front bezel. With data sheets. 
Your choice - any model $7.50 EACH 

óB''88 
717 -o1 

8.82.8 
710.04 

j;o.813.8 

TRANSFORMERS 
ALL 117 VOLT INPUT 

JOV 4 AMP $8.50 EA. 

36V CT 3 AMP $10.50 EA. 
48V CT 3 AMP $10.50 EA. 

24V CT 3 AMP $10.50 EA. 
24V CT 0.8 AMP $2.50 EA. 
12V CT 0.5 AMP $2.50 EA. 
12V CT 120 MA $1.80 EA. 

POWER SUPPLY KIT 
0-30V D.C. REGULATED 

Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
O.30V, 2 AMP. Complete with PC 

board and all electronic parts. 
Transformer for Power Supply. 
2 AMP 24V x 2 $8.50 

0 -30 Power Supply 
$10.50 each 

I.C. TEST CLIPS 
Same as the E-Z clips $2.75 
With 20" Long Leads 

In Black and Red Colors per pair 

3AC POWER SUPPLY 
Wall Type Transformer 

12VAC Output 200 MA $2.75 EA. 
16V CT AC Output 100 MA $2.10 EA. 

6V DC Output 120 MA $1.90 EA. 
12V DC Output 100 MA $1.90 EA. 

SOUND GENERATOR I.C. 
Creates almost any type of sound - gun shot, ex- 
plosion, train, car crash, star war, birds, organ ext. 
A built -in audio amplifier provides high level output. 
Operates from one 9V battery, 28 pin 
dip; we supply the datas. i2.90 EACH 

ULTRASONIC 
4-4'4. SWITCH KIT 
gt 

Kit includes the Ultra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control for TV, garage door, alarm system or 
counter. Unit operates by 9 -12 DC. $15.50 

ELECTRONIC SWITCH KIT 
CONDENSER TYPE 
Touch On Touch Off 
uses 7473 I.C. and 

12V relay 

$5.50 each 

1 WATT AUDIO AMP, 
All parts are pre-assembled on 6 
mini mini PC Board. Supply Voltage 6 

9V D.C. SPECIAL PRICE $1.95 ea. 

WE FOUND THE CASE 
FOR THE FM MIC! 

Small nice looking aluminum case size 
like a pack of cigarettes. It is an inter- 
com. Audio amp inside with a mic jack, 
a mini toggle sw on top. can be used for 
many projects We give you the circuit 
data as well SPECIAL PRICE 2 for $4.99 

SOUND ACTIVATED SWITCH 
All parts completed on a PC Board 

414 
SCR will turn on relay, buzzer or 
trigger other circuit for 2 - 10 sec. 
(adjustable). Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 

$1.75 ea. 4.5V 9V D.C. 2 for $3.00 

FM WIRELESS MIC KIT 

e 
It is not a pack of cigarettes. It is a 

new FM wireless mic kit! New de 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condensor microphone to allow you 

LN1 to have a better response in sound 1::. '.. 
pick -up. Transmits up to 350 ft.! 
With an LED indicator to signal the 
unit is on #FMM2 KIT FORM $7.95 

LOW TIM DC STEREO 
PRE -AMP KIT TA -10 20 

Incorporates brand -new D.C. design that gives a 
frequency response from 0Hz - 100KHz ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 
Specifications: T.H.D. less than .005% T.I.M. 
less than .005% Frequency response: DC to 100KHz 

0.5dB RIM deviation: ±0.2dB S/N ratio: bet- 
ter than 70dB Sensitivity: Phono 2MV 47K /Aux. 
100MV 100K Output level: 1.3V Max. output: 15V 

Tone control: bass ±10dB © 50Hz /treble ±10dB 
@ 15Hz Power supply: ±24 D.C. @ 0.5A 
Kit comes with regulated power supply all you need 
is a 48V C.T. transformer @ 0.5 
ONLY $44.50 
X'tormer 

SOLID STATE 
ELECTRONIC BUZZER 

r 

$1.50 eae 

Mini size 1" x 1/4" x 2/4" 
Supply voltage 1.5V - 12V 

Ideal for Alarm or Tone Indicator 

4% FORMULA INTERNATIONAL INC. 11/79 
SHIPPING AND HANDLING CHARGES SORG $1.00 

,'I1` under is'r. ourcR.M otr 100 1 Durona For Dstaued 
Cataiogu 

nr it Order 1110.00/Canr. Resident. Ada ax SW as 
Phone Orden Accepted on Vi or MC ONLY. NO C.O.O. /Stare Hoots 10.7 Mon. 101 Set. 

12007 CRENSHAW LVO , HAWTHORNE. CA 
PHONE - .121215721521 i21314754IO2 
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r BURGLAR LARM, 

DIGITAL ENTRY 

ALARM PROTECTS 

IN THREE WAYS: 
einncyy. 4 ANY CHANGE IN 

BATTERY VOLTAA 
( le COPE LIGHT), 

ELECTROSTATIC 
PROXIMITY DETEC- 

TION, OR ANY NUM- 

BER OF SWITCHES 

15 
(HOOD SLIP- 

"( 
SWITCH 

If D . ITCH BRAND NEW 

I '. ''110 SIAI l . h1 -3111. . 
LOUD 
WARNING 

99e HORN 
A -7251 PIERCING HORN OPLfT- 
AILS FROM 4 TO 12 VOLTS bl. 
DEFINITELY LOUDER THAN MU'' 

LM38O 
1 AUDIO 11'j11 

POWER IC n 
5 WATTS OUI, 98e TOO KHz BW, VVV 

Av =50. POP AMP A: 

THE BEST PRICE Iii.' 

EXTRA HIGH INTENSITY 

JUMBO 
RED 

LEDS 
` 6 FORS]. L-1411 1.16 

1.49 
1.79 

RF POWER 

TRANSISTOR 
25C1974 

12w 50MHZ 

5995 USED AS THE L FINAL IN CB'S. 
GREAT FOR REPLAC 

'II '.I OR POWERING YOUR 
.1 PROJECTS. 

ICL7107 1 
3'4 DIGIT 

VOLTMETER 
NACYip 

,1N'GLL CHIP EMUS A,O 
0131515 LEDS DIRECTLY. 
',UARANTLED 1 COUNT 

LIVER ENTIRE 2000 COUNT 

dANCE, GUARANTEED ZERO 

RLADING, TRUE POLARI I 
AT OV, ON BOARD 110(1 
S REFERENCE, OVE N e:, 

11101T SUPPRESSIIr 
ONLY SEO"'. 

511 %r OR A COMP, 

10LII-EIER11 A 

J 

1 

_ _. . .m INSI e . =1.a!MMI.IN.M 
CARBON FILM 1/4W-5% 'eSIStO/S 
tHR Mt, Bee .eT 7et, 'xaó u1fó 06 tl.c 

2. 7 11 4' 820 1600 151t 621 2781 
3.0 12 51 91n 1om I6K 6P 1081 
1.1 
1.6 

11 

15 . 
M1 - 

.. 

181 
20K 

751 
821 

1181 
1608 

1.9 IA 6R 22K III 190K 

4.1 18 75 24K 1008 430V 
4.7 20 92 271t 1108 4708 
5.1 
5.6 

22 
24 

91 
100 

10 
11K 

1281 
1181 

510K 
5681 

6.2 27 Ir - 168 15N 6281 

6.8 In 1601 MK 
7.5 
8.2 

11 

M 
, 

,9K 

111 

47K 
IBM 
200K 

750K 
8208 

9.1 

In 

,'. 

. 

. 

. 

510 
5 

2201 
2E0K 

91011 

1 l 
HIGH QUALITY" LOW O EM PRICE 

j 5 for .25 for .401 1110 -$160 -1000 
i one one 

i value salue 100 per value 

1 +' -e ,1 CMOS BOARD $2.95 j 
1-1-;;;,.!,,-; _- .rl"i'al.n decade ,..,,0.! 1 

1 {7 4511 Milt latch 7 sea. decoder ' I drnuner 

for LED dsta. 

I 
1 {116,1 n 

driver 
For .214 talle Dlnary '- -. -.. snit .05 rte 

rho: resistor.. rrac l tore. 1 
n I flair LED .Il..In. 

at 
S14 

RCA tau) 8A,600V1 i 
i T R I A C ea.99 Ç ten - $9.50 $89/0 i 

------- --' OPTO ISOLATOR DeSi SIGNAL DIODES i 

S2.95e 

l FCD820 6r1 DIP I 

a 69Tea ten 86 40 for $2 ! 

f liT,PROGRAMMABLE i UNIIUNC140 
Prime 266026 
50cea.,lea S4 -, lo0-s30 I 

ED SWITCH 95 ea v rrtILV.ir'.... 
DIPBRIDGE 

5pce 
.. .,. IAA, IDOV 

a i 
Tare YMI$ 

- I ten $4 1p0.530 

.remoyeg from boards ! 
+ mom s I 
1 DIODE ARRAY " ! 

IO IN914 'S toc ra 
I10 SI 50 5 

1 

I 

'111I5Ia150% ` 
i 
j 

25 each 

! dual delay 51295 lo S225 '' _ j 
SUPER I t 

1 

"1°16' SAVER 25C ea 
1 

:1 ZERO CROSSING SWITCH 

I0 á:.; giI 601 ea S5- ten i 
I ; ̂ 'I DIP TRIMMER i j $1 , 12 TURN 

SK or201)K only I 
le. DALE 

S.50 FOR $4! 

VIBRASONIC 

i roii .o..I.A.iw. 

.I.Irt. 
cartes 

MOM. Iml 
co 

I 
roI.aTTLr ...R.iap- 

z1 
¢ ¡PO BOX 41778 

Sacramente 
California 

5841 

1- 1 

WI 
WI 
d 
o 
cc 

e 
%WATT RESISTORS 
10 ea.-394 1.10. 3.9k, CO, 11k 

43k, 661, 240k 5 percent tel. 1 

80 F01 $4 
FOTTER 

I 

I 

ORUMFIELD ' 

1 
.PE 108 RE1J 

:t-tf 3AP8 

650 term 
or 

(NAC 10.4W 
ee specify $1.75 

-alt required. 

Numeric Display \¡ 
Single Digit 
CaASP TED 

- 65' each - 10 for $5.95 ! 
lee r9. 

VARO SEMICONDUCTOR 
1 

"n' ; 91 sites 
- 

1 

I N... II for 87.5 INSIS I 

SEND FOR FREE FLYER TODAY ! 

IS .i n, ord... p. 3i I' cosy. t° 1 
5 on ins 

910" 
11044['1 

ando VISA accepted. 15 gram.. 
.r4 shipping is 44482 Ran Seeounts accepta ers 
99.8V nt en1,31 and )erg. need vim i SAM Mr wino,"- telegram (9161 334 2161 

4811 Rent. Avenue. S.crw4. CA 99441 

112 

.96am edi 
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rAlt ec556 DUAL TIMER" 

L7111Fiv- 65D DUAL 555 

11101 FUNCTION GENERATOR 
8038 tupf 

VJU Vv' 
PRODUCES SINE, 
SQUARE, TRIHHG_E 8 

PULSE WAVEFORMS, CAN 

HE SWEPT 1000:1, FM MODL1_ATED, 

PHASE LOCKED, YET REQUIRES BUT 

4 EXTRA PARTS FOR MOST FUNCT- 
IONS. .001 Hz TO 1 MHz Fn. 

12 PAGE DATA SLEET 51.00 

[visa OUR NEW STORE 2083 12TH STREET 
SARASOTA, FLA j 

L79C 

TYPE 
N 

CHASSIS 

CONNECTOR 

6 -7312 

BRIDGE 
RECTIFIERS 

Jiliiiil 
50 VOIt I.m.. 

2 amp .70 up .99 
6 my 1.15 

400 VOIt , -sw 

Ramp 
4 amp 

[I 6 amp 

SI89 

BACK AGAIN 

TIR1eDa 
60N: 

MM5369 62p 

12vdc SPDTI 
RELAY 

550 
40ma 
toll 

G -2203 

2500&4 30. 
2000mId 258 
200ó.0 208 

2000...65. 
3000...30. 
1000....30. 
'ATTIC 

89c 

r- 
l DIAMONDBACK 

ELECTRONICS COMPANY 
P. O. flax 12096 

SARASOTA. FLA. 33679 
18131 963 -2829 

FREE CATALOG 

Alt MERCNANDISE 1005 OUARAN7E ED 

MINIMUM ORD. N SS 

FL RESIDENTS A D 5 SKIES TAR 

TERSE INCLUDE SUFFICIENT e05TA0E 
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We supply the S -100 revival. 
Why 5.100? Because S -100 machines are not consumer toys - but flexible. pro -level systems 

that are easy to upgrade. modify. and adapt to specific applications. Over the years the S -100 buss 
has proven to be the ideal choice for commercial, Industrial. and scientific apphcatlons. 

We're expanding the options for S -100 systems by using the experience we've acquired in the 
past. mixing in the best technology offered by the present. and building products for the future 
products that meet. and often exceed, the demands of the new wave of 5.100 professional users 
When you move up to S -100, move up to the CompuPro' line from Godbout Electronics. 

*NEW! The Godbout Box! 
if At last - a hip: or 

ANEW! HIGH -PERFORMANCE 
S-100 MOTHERBOARDS /I 

19 slot: S174 unkit. 5214 assm / 
12 slot: S129 unkit. $169 assm 

6 slot: 589 unkit. $129 assm 
(Unkns nave edge connectors and termination resrstcrcs 

pre -soldered in place for easy assembly.) 
These 3rd generation motherboards are shielded, ter 

minated, and designed to work with the latest 5 and 10 

MHz CPUs coming on line. Fits In Godbout, Vector, 
IMSAI. TEA, and similar enclosures. These high quality 
products are a welcome addition to any system - or the 
start of a great one. 

a your computer. Inc ludl. 1-ss I., v4 i"0 Us'' ',r either 

S desk or rack mount Check your local computer store for 
details, or write us direct this is a product that has 
been needed for a long time. and we re filling that need 
in style 

2 

2S ' a Interfacer" S -100 I/O board 
$189 unkit, $249 assm, $324 CSC* 

PDual serial port with 2 lull duplex parallel ports for 
RS 232 handshake. Crystal timebase. Baud rates to 19.2 
KBaud selectable for each port, much more. This no- 

excuses serial board does things the others only dream 
about 

¡NEW! 3P + S "Interfacer Interfacer I I" 
S -100 I/O board $189 unkit, 

$249 assm, $324 CSC* 
Incorporates 1 channel of serial UO with &I the 

features of a port from the 2S -Interfacer" ), along with 3 

full duplex parallel ports with altentionlenable /strobe 
bits for each parallel port and individual Interrupts. The 
versatility of each port contributes to a very versatile, 
and extremely flexible, TIC board. 

NEW! Memory Management 
$59 kit, $85 assm, $100 CSC* 

Add bank select and extended addressing to older 
5.100 machines - boost memory capacity beyond 64K. 
up to ' 2 megabyte, Use our new extended addressing 
memories, or retrofit existing memories that have phan- 
tom or extra qualifier lines. 

...AND DON'T FORGET 
OUR MEMORIES! 

All our memory boards are fully static, are zip along 
with 5 MHz systems. include a 1 year warranty, and are 
available in 3 different configurations. Here are lust 
some selections horn our roster of 14 Econorams" 

Name Buss 8 notes Unkit 
tK Econoram II S -100 519 

32K Econoram X S -100 S529 

248 Econoram XII S-100 (1) 5329 
16K Econoram XIV S -100 (2) 5289 
1611 Econoram XV -16 Heath H8 (3) 5329 
3211 Econoram XV -32 Heath H8 (3) $599 

Assur 
5179 
$689 
$419 
$349 

$395 
6729 

CSC' 
$239 
S789 
5519 
$448 

nia 
nia 

Notes 
it) Bank select boald - 2 independent banks addressable on 

8K boundaries 
(21 Extended addressing 124 address hnesi 
(3) Bank select option for implementing memory systems 

greater than 84K 
CSC boards are qualified under our hign.reliabuity Candied 
System component program (200 hour burn-in, replace- 
ment in event of failure within 1 year of invoice date) 

Econoram is a trademark -'I 0048003 Eleetronics- 

GODBOUT ELECTRONICS 
Bldg. 725, Oakland Airport, CA 94614 

TERMS: Cal res add lax. Allow 5 °.o for shipping, excess 
refunded VISA IMastercharge call our 24 hour order 
desk at 14151 562,0636. COD OK with street address for 
UPS Prices good through cover month of magazine 
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95 
Car. Ne. 
2CU 
007 

PCMY GIANT INFLATION FIGHTIN' MONEY SAVIN' ;4.41,1 

PAK/ "PRE HOLIDAY" SPECIALSirr 
BURROUGHS 

CONSTANT VOLTAGE 
5- 12 -24V TRANSFORMER 

With R t 2.Smf a 66OVAC Oil Input 
Constant Voltage Capacitor 

The beet overall power ..pply transformer w4 ne ever carried' 
Input 86 to 254 VRMS 60h. Output 5 VDK' e 24A Cont. (29A 
one . 12 VIX'd IIA 146 m..' end 24 VDC 11A. (14A 

Ideal for multiple voltage computer eytem.' Otte 4" e 

3'" 3'1" Stock 1 7 /11" thick a 4" 3 1:6" Mtg center. 4" 
Wt 6 lb. With diagram & data sheets 

C.l. N.. 2CUM111 

only $ 2.95 3 ELEMENT 
120 VAC 
HOTPLATE 

" 2 for $5 
This Top Quality. Multi, Purpose /boost.. Mature- 
Built In Thermostat. Neon "Rd" Ai' Indntor Lamp 
and I M" T..lurd GIs . Surface for even heat d. 
. ributton Generates up to ISO° (' 120 watt.' Use for 
photographic .pphcattonr, laboratory work. egn.rium 
heater. plants. etc Size 10 3.8" x 5.3.8" 1 M ". Wt I 

Ih 2 or Cat. N.. 2CÚ8723 

"CRIMP -ON" PL-259 
COAX PLUG 4 for $1.29 

CM. N.. 2CUSON 
Quede. Easy Sher crimping 

insulation 
n 

' . 

Soldering' Sirio In. 2e9li Fn 
Matee to SO 239 F'nr 

MGSM'l' 59 l' 

"TIE -PIN11 
CONDENSER MIKE / I- li Ir Muni ,n 

l quality Metal env .td. 
de l010í Frequency 

y..paume 111 1ly1NNi HI I.eu tir 

in or lapel dip bina iihm imp $2. S0 
dance. 15 VIN' C.I. N.. 9730 a` 
1N4000 Epoxy Rectifiers 

Ct Ns 
2577 
257 
2370 
25.0 
23.1 
2502 
2563 

T n 
144001 SO 
11114002 100 
IN400) 200 
1.14004 400 
IN400S 600 
1114006 a00 
104007 1000 

Seis 
10I.. S 7S 
101a. OS 
10 ter SS 

10 tar I 10 
10 eer 1 2S 
20 ter 14 
101r 1 SS 

MINI LECTROS 
INTO. 

2S 
21 

SO 
SO 
SO 
100 
100 
220 
300 

Sóó 
1000 

Ono 

VOLTS 
IS 
21 
IS 
2S 
100 

21 
2s 
IS 
23 

zs 

LEADS 
Axial 
Asiat 
Axial 
Axial 
Axial 
Axial 
Axial 
PC 
PC 
PC 
PC 
PC 

SALE 
14 
.17 
17 
211 

21 
73 
.31 
32 

.33 
33 
04 
SS 

Order by 

Cat. N. 
1 C8571. 

M vle 

ULTRASONIC 
TRANSDUCER 

$298 
Perfect for dozens of project. i luding remote con 
crol devices. loan.. et< Sends . d Receives' I" 
diameter. k" deep. with . andd RCA type phono 
i.ck Wt 2 or Cl. N.. XUS376 

WVtI odatln9, sloop tea 

HOW TO uta o numbat. (r9 no 

ORDER non. 
Home. dime month 

FOREIGN 
AAND CANADIAN 

CANADIANS ADD $5.00 fU S, Funds! 

FOREIGN ADD $70.00 
EXCESS WILL BE RETURNED 

Vie secs') t ¡ Y1Sf 

Only AUDIO /COMPUTER 
STEREO CASSETTE 

DECK 
Top shelf mechanisms at this berg.n barmen. Price. Feeturee 
include Top I.c.d Demgn. Pushbutton Operation. Tape Monitor 
tag Window.. d individual key. for Stop /E act Ploy. Record. 
locking Put Forward. Locking Rewind. end Pause Complete 
with. 12 VD(' belt doiv. motor. stereo ploy /record nd erase 
honda. switch.. nd solenoid Device boast. rugged null con 
etruction with black pl..tic tope comportment and key with 
brushed lummum pads Size 7I'A" 5 l'S" 3 5/6" Wt 21bs 
12 or 
Col No. 1112C8.041 

lI J 
C.l. No. 02C00001 

5 WATT MONO AMPLIFIER 

Kin cher f atores include heats/tilted I,h AtE 
TBA 6118 p chip, ly d UN OFF VOL 

p 

. \ 
Theme popular, multi purpose unit. require 12 VIA to produce 
4 5W RMS. i5W' m. into 4 ohm. from 20 AO Khr TH I) 0 N I ft 
2W a I O e O 

c enter and 
TONE control., nd duel source input capability Sae 21 "N 4'+ 

1'." Wt 4 or v hookup .heel 

í% $4.88 each 2 for $8.00 

FRAME FILM 
STRIP PROJECTOR 

WITH CASE 

33mlll 
Worth Over 

9100 

High quells. ELBA 'VIP 35min projec for me 
feature 1 1 5 OAC 60 h. AC motor. remote pushbut 

trol.' to advance the film .trip and wind it on 
lower spindle' and Sylvania type CAR 15,0W lamp 
Unit comer in an attractive granular finish Sam 
w rote carrying case Came has 10 x 12o- rear pro 
Iectton screen built into the cover. along with AC 
nooks.. euntion cord, and polyfoam In.ultion 
which t. cut out to fit the projector in mono. Sin 
164 15'-. x 4 1" Wt 13 Ihe 4 or With instruction. 
Cal. N.. 111X89004 4985 
NEW 
12 VOLT 
ROTARY SOLENOID 

51.95 ,licha to Ude. model 1E. combine. SPST.593T, DP3T in 
single device Interior shaft routa 360° n 12 "tep' !'nit 

3 fOf 
itche. 1 step when I2V .urge u applied Rand 12 VDC R 

1 250. only 13 8' 'dia' 2 3/5" M.MI encased. Color -cdd 
EACH 

S i 1.00 Cat. 
a 

wires extend from front eme. etanderd rotary contact ..fer 
m w' U n. W'.th epc. 

rNo. X8.012 

HY - GAIN BAND T MIKES 
Take one hand commend of your mobile or bap n 
with Hy Gen'. One Arm heroin Mike ON/OFF. 
VOLUME. SQUELCH. CHANNEL SELECTOR. 

OnlyM SPEAKER, d DIGITAL DISPLAY r all conve M/ iently to std when your finger. do the Milking 
Comer with 6 fl multi conductor color coded. tolled 
cable lmeprate for easy Integr.on into any type of 
rig 5110 4 n" 2's" x I 'y' Wt 9 or N.. MUM* 

HY GAIN 
LED CLOCK KIT' 
Panel or case design 3 PC set 

'hit .on.i.tn of I On net. transformer. function 
tchen on -a board and a National 5101012 12A digital clock 

module with all parte and I(' chip mounted on 3" 1 318"G10 
pc board The RED filtered module measures 3" 3/4" 3 /16" 

1 

=995 

4" I 1,11- with 2 holes for e.s mine! mountenn l3 on centers' Cat. w.. exu.M/ 

40 CHANNEL CB ON A ` PARALLEL 
BOARD \ ENTRY 

" .A",-.gy 
. 9 r .r' 

f .i/ k it M.TI' -F 
J'ti?1y .. /WITH 

. 40:.1 r'`ITCN 

Poly P.O. hoy up lectory close out from Hy Gain 
w you gain' Board. hue H..nlnked 9 WltAmp 
!'hip. RF nd Mod Transistors. and Motorola MC 
eerie. PLI. M.y be used for IO meter conversion. Iseo 
continuing .ene. "CB to I9" in 73 mat/mine, Trr 
part..Ione m.ke it an offer you can't rata.. Wt 9.. 
C.1. N.. X83304 

DIGITAL 
B PRINTER 

G.I.N.. 
$995 

enema Now ODI) 
Theme unique printer. feature precision Swiss con 
atruttion IM key columns s e divided into 16 for 
mime:ale end 2 for Iphahetiral and trig figure.. and 

at hematite' functions Each wheel is 12 poeit.on 
11till.... 2 75" wide adding machine t.pr and dual 
color ribbon Pnntmg technique parallel pressure 
printing. multiple copie. Print Rate 3 linen per 
...rood Operating voltage 22 to 28 VIM' !'omen in 
original parking a roll of tap Sire 6 1 /2" x :I I N" 
53/10" WI 7 Ihn 

STEREO 
AM -FM- 

MPX 
TUNER/ 

AMPLIFIER 
Slide volume. 

bass, treble 
balance controls! 2a t 

system. 

$39 

t 

I.I.IIS: LED S! LEDS: 
Your Choice 20for $2.49 
cal Re. TY. 'I 
17.6 MICRO 7O 1311AT RED 
1002 MICRO SINGLE PIN RED 
1946 MICRO YELLOW 
2135 JUMBO RED 
2136 JUMBO RED 
2137 MICRO RID 
1944 Jumbo Yellow 
2130 Jumbo Green 

"INCHER" READOUT 
only To be exact of s inch 

$i 
IOM 1H:d.rpen 

091 ace for I.. Ironice 747. 

segment 
n el SV' .t N mile pr 

Rd 
acs CM. No. 020113327 

2000 DEGREE SOLAR 
FURNACE Only 5595 
Giant F 1 flat Magnifying L 
t. ddf.rent' It. uno.o.l' M.gmfir. l.ke ten. et IC riot' A 

of .mall concen1r11 groove..tend from the center to the 
edge o/ the Ian., sung lik. giant prom' Each groove hen& the 
i.ht .ay.. tht hit it. acting lib. connntinn I ronvea I.0. 

Lighteec.hi ineam .... and extrele ly short local length of l' Ham... the sun'. energy with te. frmenel Ian. and ample 
wooden frame' Focos the.un on any flammable object and watch 

I burst into n. me. wit hin .rondo Site 11' .qur.. 3 32" thirb 
tptirally perfect Ot I Ih Cat. N. 0x80.. 

"SKINNY- TRIMS" 
POTENTIOMETERS 

3 M" square' Single turn et ylt Sore. 
driver adjust 20 t tolerance. 05 
We n PI 
Made ORDER Br CAT cNO.I ANO VALUE 

Ty.. -63 
SINGLE TURN rLA7 

to 100 10 SR 1510 20010 
20 200 2k 106 50E 50011 
SO SOO 2 S 200 100111 

6 for 

$249 
Cal Ne. 112CU3a66 

LED 
WATCH GUTS A AO 

Lathes' 

Cm No 

.2CUS11SC Cal. N. .XUSIISa 

POLY PAKs® P.O. BOX 942. R11 SO. LYNNFIELO. MA s 01940 
Terms: Add lilnlx r Phone: 6171 K Rated: tir. 30 1453N2N 
Retail: I8. 18 Del Carmine St :MIN /MUM ORDER: S9 VS lkrferld. MA 
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Electricity from the sun. 
5 Volt panel 1/4 amp $50 2.5 Volt panel 1/2 amp $40 
GIANT 3Y2 inch cell, delivers 1 amp $8.50 
Above cell with special motor & prop, runs in sun $10.25 

LOGIC power supplies, unused, solid state construction. 
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45 
5 volt 35 amp $50 12 Volt 15 amp $40 

Govt surplus walky 
talky, used cond. 
47 -55.4 me range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN /PRC -6 

SEE IN THE DARKNESS 

IR viewer, portable, new with 
choice of one lens...close up, 
telephoto or gen. purpose. 
Requires 6 volt DC btry. 

$250 
Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 

CIRCLE 4 ON FREE INFORMATION CARD 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

10 HOUR TAPE RECORDER 
Top quality AC -DC cassette recorder, 
modified to provide 5 continuous 
hours of recording and playback of 
true fidelity, distortion -free sound on ak 
each side of cassette for a total of 
10 hours. Unit has many special built- . 
rn features. TDO D -C180 cassette 
supplied. $155.01' 

PHONE RECORDING ADAPTER 
Record incoming and outgoing calls 
automatically with this all solid state e .O 
unit connected to your telephone jack 
and tape recorder. Starts recording - 
when phone is lifted. Stops when you FCC 1 

hang up, making a permanent record. Approved 
Easily installed. No monthly charges. $24.50' % 
VOX VOICE ACTIVATED \ ¡ 

CONTROL SWITCH is 
Solid state. Self contained. Excellent 
sounds a 

activate 
vrec 
recorder. 

other 

4,, sounds achvate recorder. Uses re- 
corder mike or remote mike. 2r/4 o 13v4 

x 3/4" $24.15 
Phone call Adapter $24.50', VOX $24.95' ' plus $1.00 
ea. postage 8 handling), 10 hr. Recorder $155.00' (' plus 
$4.00 postage X handling). California residents add tan. 
Mail Order, VISA, M /C. cod's okay, quantity discounts 
available. Money back guarantee. Free data. 

AMC SALES, Dept. 19 1335 Lebec St., Sex 121 

Downey, CA 11241, Phase (213) 10-1511 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired. sales handled by professionals. Ideal 
home business Write today for facts' 
Postcard will do. Barta -RE -W,Box 248, 
Walnut Creek, CA 94597. 

Give to the college 
of your choice. 

2 WATT STEREO AMP 

$3.95 
COMPLETE 
WITH VOLUME, 
BALANCE 8 TONE CONTROL 
PRE -WIRED SPEAKER TERMINAL 
BOARD AND HEADSET JACK INCLUDED 

VACO QUICK- CHANGE 
MAGNETIC No 70035 

SCREWDRIVER - 

) 

111. 

HANDY STORAGE COMPARTMENT IN 
HANDLE KEEPS EXTRA BITS RIGHT 
AT HAND CONTAINS: 2 PHILLIPS 

H G $5 59GUL MITRED TIME $3.99 

BATTERY SAVING 
DC ADAPTOR 

Use car or boat battery 
to power radio, tape - 
player, etc. Plugs Into 
cigarette lighter. 
Complete with universal 
plug. 

12 VDC to 9 VDC 
12 VDC to 7.5 VDC 

Please Specify 

STEREO LINEAR 
SLIDE POTS 

10 k Ohms 
30 k Ohms 
50 k Ohms 
250 k Ohms 
500 k Ohms 

Low Noise. 
15% Tolerance 
Ideal for Hobbyist 
Suitable for 
Prototype Work 

$1.99 pair 

ITC EXCLUSIVE! NEVER AGAOtNE 

SOLID STATE DIGITAL AMPLIFIER 
HUNDREDS OF $12 95 DOLLARS IN 
PRECISION PARTS 

IDEAL FOR EXPERIMENTORS - 
CONTAINS 69 TRANSISTORS, 175 

RESISTORS, 45 DIODES, 14 50K POTS, 41 SILVER MICA CAPS, 
11 WIREWOUND RESISTORS, 4 MYLAR CAPACITORS, 1 BRIDGE 
RECTIFIER, 6 COILS, 1 RELAY. 1 24 VOLT POWER SUPPLY, 
AND ASSORTED SWITCHES, CONNECTORS, HEAT SINKS, AND. 
OTHER COMPONENTS CONTAINS BUILT -IN 24 V POWER SUPPLY. 

CSC EXPERIMENTORS BREADBOARDING KIT 
$15.95 

A4/11 aa 
BREADBOARD WORKPADS PRE- DRILLED MATCHBOARD 

START BREADBOARDING EVEN BEFORE KIT INCLUDES: No EXP304 
YOU GET ALL YOUR PARTS. OR TWO MATCHBOARDS. 
SKETCH A WORKING BREADBOARD TO ONE EXP300 BREADBOARD. 
SAVE IT FOR LATER. ONE SCRATCHBOARD WOFKPAD 

JUST WRAP 
OK MACHINE & TOOL 
WHY CUT? WHY STRIP? WHY SLIT? 

WHY NOT JUST WRAP? 

JW 

AWG 30 WIRED 
.025 SOUARE POSTS 

DAISY CHAIN OR 
POINT TO POINT 

NO STRIPPING OR 
SLITTING REQUIRED 
JUST WRAP 

BUILT -IN CUT OFF 

EASY LOADING OF 
WIRE 

$14.95 

ILLUMINATED SPDT or 

ROCKER SWITCH DPDT 

125 VOLTS 99C ea. 
3 AMPS 5 for S4.25 

PNP POWER 7 AMP. 6! VOLT 

TRANSISTOR 106 WATTS 
GERMANIUM 

69C 10 for $5.50 

INJECTORALL 
PHOTO -ETCH KIT 
For Printed Circuits with Negative 
Acting Resist. Produce professional 

quality printed 
circuits. 
No Darkroom 
Necessary. 

$19.95 

TONEGEN SOFT DOME 
TWEETER 
Complete with Mesh Screen 

1" VOICE COIL SUPER BRISK 
92 db MEAN SOUND HIGHS 
PRESSURE LEVEL 
UPDATE YOUR 
PRESENT SYSTEM $9.95 

BELL & HOWELL 
PARABOLIC 

_ MIKE 
Complete with 
Stand and Plug 

SOLD FOR $23.95 

$5.95 

ITC ' ELECTRONIC 
SUPERMARKET 

Minimum Order $5.00. Please add 
California residents add 6% Sales 
State number and expiration date. 
inquiries invited. 

2772 W. Olympic Blvd. 
Los Angeles, CA 90008 
(213) 388 -0621 

S2.00 postage and handling 
Tax. VISA /Master Charge: 
OEM and inetitutionai 
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Radio Shack -Your No. 1 Parts PIaceTM 

Low Prices and New Items Every Day! 
Low -Power 
Schottky ICs 

Low 49¢ 
As 

100% Prime 
Guaranteed Specs 

Improved 5 -volt logic devices use 
Schottky diode technology for 
minimum propagation delay and 
high speed at minimum power. 

Type Cat. No. ONLY 

74LS00 276 -1900 .49 
74LS02 276 -1902 .59 
74LSO4 276 -1904 39 
74LS08 276 -1908 .49 
74LS10 276 -1910 .59 
74LS13 276 -1911 .99 
74LS20 276 -1912 .59 
74LS27 276 -1913 .69 
74LS30 276 -1914 .59 
74LS32 276 -1915 .69 
74LS47 276 -1916 1.29 
74LS51 276 -1917 .59 
74LS73 276 -1918 .69 
74LS74 276 -1919 .69 
74LS75 276 -1920 .99 
74LS76 276 -1921 .79 
74LS85 276 -1922 1.29 
74LS90 276 -1923 .99 
74LS92 276 -1924 .99 
74LS93 276 -1925 .99 
74LS123 276 -1926 1.19 
74LS132 276 -1927 .99 
74LS151 276 -1929 .99 
74LS157 276 -1930 1.19 
74LS161 276 -1931 1.49 
74LS164 276 -1932 1.49 
74LS175 276 -1934 1.19 
74LS192 276 -1935 1.49 
74LS193 276 -1936 1.49 
74LS194 276 -1937 1.49 
74LS196 276 -1938 1.59 
74LS367 276 -1835 1.19 
74LS368 276 -1836 1.19 
74LS373 276 -1943 2.39 
74LS374 276 -1944 2.39 

4000- Series CMOS ICs 
Type Cat. No. EACH 

4001 276 -2401 .69 
4011 276 -2411 .69 
4012 276 -2412 .79 
4013 276 -2413 .99 
4017 276 -2417 1.69 
4020 276 -2420 1.69 
4021 276 -2421 1.69 
4023 276 -2423 .69 
4027 276 -2427 .99 
4028 276 -2428 1.29 
4046 276 -2446 1.89 
4511 276 -2447 1.69 
4049 276 -2449 .79 
4050 276 -2450 .79 
4051 276 -2451 1.49 
4066 276 -2466 1.39 
4070 276 -2470 .79 
4518 276 -2490 1.49 
4543 276 -2491 1.99 

All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 
Included with Each Device. 

Hall- Effect Sensors 

198 P. 

of 3 

Open -Collector Output 
Detects magnetic fields electronically. 
750 gauss on threshold. Constant am- 
plitude independent of frequency. Similar 
to type ULN 3006. Ideal for Laths, posi- 
lion sensing, pulse counting. 5 to 16V 
supply. TO-92 case. With data. 
276-1646 Pkg. of 3/1.98 

BIFET Op Amps 

I 
l 

Low 
As 189 

Ca] 

Feature very high input impedance. low 
noise. Fast 13Vu.S slew rate is ideal for 
low TIM distortion audio amplifiers. In- 
ternally compensated. Up to r 18V 

L41 

ply 
353N. Dual BIFET Op amp. 8 -pin 

DIP. 276 -1715 1.69 
TL 084C. Quad BIFET Op amp. 

14 -pin DIP. 276-1714 2.99 

LED Bar, Dot Display 
Driver 
349 

deal for Voltage, Current 
and Audio Power Displays 
LM3914N. Features 10 adjustable analoc 
steps, bar or dot display mode. Current - 

regulated LED ouputs. 8 to 25VDC 
supply. 18 -pin DIP. 278.1707 3.49 
LM3915N. As above but with 3 dB log 
steps 2761708 3.49 

V to F, F to V Converter 

349 
111,1", 

High Linearity and Accuracy 
9400CJ. Accepts analog voltage and gener- 
ates linear proportional output frequency or 
provides a voltage output depending on input 
frequency. Operates either mode up to 100 
kHz. With data. 14 -pin DIP. 
276-1790 3.49 

NEW! 

AC and DC 
Relays 

10- Position BCD Switch 

Oa 

199 249 

OA SPST Solid State AC Relay. Handles 
24 to 280VAC at up to 1.5A. TTL corn - 
patible 5VDC control input. 1500VRMS 
isolation.275 -238 1.99 

a 12VDC SPOT. Silver- plated contacts: 
1 A at 125VAC. 275 -231 2.49 

2 
Contacts 

Gold- Plated 

Full 0 -9 binary coded outputs for logic cc 
cuits. Eliminates extra encoding circuitry 
Positive detents. Fits standard 8 -pin DIP 
socket or mounts on PC board 
275 -1310 2.99 

12/24 -Hr. LCD 
Clock Module 

24 -Hour Alarm 
Shows Time'Day /Date 
Complete clock module - just add switches and 
battery' 0.25 LCD display has built -in backlight, 
alarm set. PM and snooze indicators. Operates 
up tot year on single 1.5V battery Accuracy: 
-13 seconds per month. 277 -1005 19.95 

Actual Size! 

1995 

4" Coolinc Fan 

129 5 Super 
Quiet 

Ideal for cooling power supplies. 
microcomputers. hi -ti and Ham 
gear. Delivers up to 70 CFM. Die - 
cast vemturi. U.L. recognized 
motor. For 120VAC. 60 Hz. 
273.241 12.95 

NEW! 

Manufacturer's Data Books 
Low As 

295 Need Info? -Find It 
at Radio Shack! 

A Motorola RF Data Manual. Power and small- signal RF transis- 
tors. hybrid amplifier modules. more. 62 -1380 4.95 
7 Motorola Low -Power Schottky TTL. Data and diagrams plus 
selection guide for choosing best device. 62-1381 3.95 
© Linear Applications, Vol. 2. Latest data, diagrams, applica- 
tions briefs and articles Indexed. 62 -1374 2.95 
@l CMOS Integrated Circuits. Covers 74C. CD4000- serres with 
complete data. diagrams Cross referenced. 62 -1375 3.95 
Ri Memory Data Book. Complete info on MOS and bipolar mem- 
ory components. support circuits. 62 -1376 3.95 

Archer Semiconductor Reference 
Handbook 

Latest 
Edition 

Available Only at 
Radio Shack! 

A complete guide to Radio 
Shacks line of high- cualiry 
solid -state devices. Cross ref- 
erence and substitution guide 
for over 100.000 types. Pin 
outs. detailed data for ICs, 
diodes. LEDs. SCRs. displays 
and more' 224 page!. 
276 -4003 Only 1.99 

1" 

SN -76477 "Sound and Music 
Synthesizer" IC 

299 

Combines Linear and fzL Technology 
on a Single Chip of Silicon! 

Creates almost any type of sound - from music to explo- 
sions and 'gunshots- High level op amp output. Includes 2 
VCOs, low frequency osc., noise generator. filter. 2 mixers. 
timing logic 28 -pin DIP. With data For 9VDC. 
276-1765 2.99 

WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

Prices may vary at individual stores and dealers 
ftaduo I'hae 

A DIVISION OF TANDY CORPORATICN FORT WORTH. TEXAS 76102 
OVER 7000 LOCATIONS IN 40 COUNTRIES 
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AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered. Burning. Cutting, Rine. Pistol. 
Pocket. See in Dark -Shotgun Directional Mike - 
Unscramblers -Giant Tesla- Stunwand -TV Disrupt- 
er- Energy Producing. Surveillance. Detection. Elec- 
trifying, Ultrasonic, CB. Auto and Mech. Devices, Hun- 
dreds More -All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog Si Information Unlimited, Dept. RI Box 
716 Amherst, N.M. 03031. 

one O CAPACITANCE METER 1pFto999KuF 
In O FREQUENCY COUNTER 35MHz 

kit O SQUARE WAVE GEN. 1Hz to 99KHz- 
XTAL Controlled- Regulated Power Supply -Five 
.8" Readouts -Low cost TTL Circuits- Automatic 
Decimal Placement -Be AMAZED - Satisfaction 
Guaranteed. I Purchase the plans, etched P.C. 
board 4 -3/4" by 6-3/4" and front panel decal 
for $13.491 BAGNALL ELECTRONICS, 
179 May Street, Fairfield. Conn. 06430 ' 0 

-Ii` -c1 .specialists in CCTV ATV `h ' and computer monitors! 

Video monitors - color L B: 1'4 TV Carreras, 
kits, parts & plans Video-to-RE modulators 

Free catalog. Phone or write. (402) 987 -3111 

13-RE Broadway Dakota City, NE. 68131 

FREE KIT Catalog 
AU AURA \(.E DIGITAL CAP -METER 
KIT. Still the best for only $74.95 

Phone 415 - 447 -3433 
e for FREE CATALOG. 

-,_c 1 ,inure Saturday call is 21<. 

onto r,., 

EST R 

x PERI 
ENTER S 

EQUIP 

DAGE gOXN1054R ILIVERMO E1 CA 94550 

FULL RANGE 
SPEAKER SYSTEM 

Reg. 

SP -630 
Mar -Proof Walnut Vinyl 

Finish Over Particle Board 
'Complete With 9' Hook - 

Cable with RCA Pin Plug 
Size:171/4 x 10 x C/e 
.8 Ohms Imp. Wt. 17 Ibsj 

399 

LOW VOLTAGE 
CAPACITORS 

219 
Reg.)) 

CD -407 
*Axial and Radial Lead Types 

`Shpg. Wt. I lb. 

SWR PANEL METER 

2 $1 ME-247 

Reg." 
For CB's, Testers, Etc. 
Has 210uA, Horizontal Mtg. & "S "/W /SWR 
"Size 11/2 x '4 x 1's" Shpg. Wt. v lb. 

ELECTRET CONDENSER 
MIKE ELEMENT 

Reg. 239 
MK-126 

"Miniature Size Only P." Thick 
Shpg Wt. lib 

BEARFIMDER 
RADAR DETECTOR 

SALE 
29 99 AU -561 

Reg. 
*Sensitivity Control "Lighter Plug 
"Detects Stationary & Moving Radar 
For 12 Volt SystemsEasy mount/dismount. 
6 x 3 x 41/2" Shpg. Wt. 2 lbs. 

(Prohibited In some States) 

12 VDC FAN 

MO-452 99 

12 VDC Fan and Motor 
Fan Comes with a 120V Heating Element 

\Size:13 " dia. x 21/2" longWt 'h lb. 

Reg 

PARTS BARGAIN 
20 Ib. SURPRISE KIT 

R 399 
XX-197 

'you Could Find Capacitors, Motors, Resis- 
tors, Parts & Hardware Needed By Hobbyists 

Olson. PENCIL TIP 1 
SOLDERING 

. 

IRON 
Reg49 

C` 2 TL -448 
*Tip Reaches Temperature to 250° 
9'." long 117 VAC Shpg Wt 'z. Ib/ 

e . 260 . or e t. Akron, hio 44327 

STATE 
Oty Stk x 

For 24 Hour PHONE 
Service Call (216)535 -1800 

Please nd me a free subscription 
40.0 to Olson Value Packed Catalog. (Within the Continental USA Only) 

Tao 

Poslagt 

Total 

_ HOBBY 
WORLD® 

CALL TOLL FREE: (800)- 423.5387 
CA, HI, AK: (213) 886 -9200 

YOUR #1 ELECTRONICS SOURCE 

'91/ 3A POWER' 
TRANSFORMER 
$4 3 for $10 
Also with 15A, SOO mA wood.. 
110% A( pro 

LITTON 5.8V 

(POWER 
PAK 

S`. 
Plug :r 

Supplies 58VIS5OmA, S.O5 :'.. 
mA Seated plash, use i. 

cord 100V AC pro 
al No 1546 

TRIMMER POTS 
( of No 

- ;- 
%aloe 
21 

learns Pee. 
22 100 

;tb SO 25 1.00 
í.i 

lí15 
200 
200 

4 

25 
100 
'5 

Ií59 
1019 

SM 
1000 

2S 

20 
'S 
'5 

1;5e Shen I 75 

TV 
INTERFERENCE 
FILTERS 
2 for $1 
Dec .1411e rd mir,n..m . 

caused IN he , rN 1,.. 

Attaches 1,. 15 nrenru I..A. 
(at No 1911 

TV 
MODULATOR 
KITS 
S5 
AserMles on minute.' l omol' 
19,1 add 5 1 2 5 D( o r 1 S game. 
,ompurers. err (h i Mega, 
some i No `1äS4 

Ni CAn 
2.4 VOLT 
POWER PAKS 
Irn reW ,,inflected on wro 
4.nlabN w twn .erwnn 
(alhn mAH 
1í19 .SO 5:i.i 
1952 12p Si ni 

VOLTAGE 
REGULATORS 

Order by Cat Na 995 
and typt! 

lepe hive 
7050 
'1007 

10 
.% 

140615 
14014111 

140 
1 40 

'8123 90 140108 t40 
'8157 
'8187 

90 
90 

52065 
120012 

105 
las 

'9053 1.10 17M1í las 
"9127 
'9241 

1.10 
1.10 

120024 
1096 

1 SS 

1 40 
WOKS 
1401(12 

1.40 
1.40 

11'1 
12 11. 

1 -5 
-m 

Send for 
FREE CATALOG 

Featuring: 
The best selection of , 
user accessories add.ens, 

factory fresh IC's, led's. 
sonwe. PC ids. Pestsemi's, 

ids, books 

Always updated! Dozens 
o1 products ever. 
issue 

w 

NOW TO ORDER 
Par br check, (OD. VISA or 
Maslercbarge Charge mden m 
lode expiration data Order hr 

phone d. Minimum wok, 
Oro Please include phone 
number and magazonelnsue You 
are Bening horn. USA. add 52 
m ,hippinlpbandlinp ground. 
add SI for air FOREIGN: Add S I 

Ins slppngtha dlinog surface, S 
Inv COD's SI addl I 

Guaranteed satisfaction ion 121 
MN, oar 

n 

money bark' hot 
monk lot trpoemPloc4l 

arroN Me reserve the roan, to `..r 9untrher 

74L 
Order by Cat $999 and rope 

TAPE PRICE Limded Quantme 
'41500 .30 74L505 1.00 741.51111 SO 

-u101 25 
'11507 .30 
'1L507 .25 
'4L504 .40 
'41505 .3S 
41500 .35 

'41501 .27 
741310 .35 

75 
'41517 .30 
'4L511 .60 
'41514 1.25 
'4L570 .30 
'4L521 .15 
'41577 .29 
'41576 .71 
'41577 40 
'41530 .30 
741532 .40 
741533 52 
741537 45 
741330 40 
741540 35 
741542 .% 
711547 .% 
711540 90 
741551 .3S 
741554 .35 
741.355 AS 
741573 .45 
741574 .45 
'41375 .70 
'41576 .45 
'41503 .40 
'41.505 1.50 
'U516 .50 
741390 .40 
'4312 .75 
'41593 .75 

7455%1.15 74151%125 
7615107 A5 7415115125 
7415109 .50 74151%1'S 
7115112 .50 7115117 1.5 
7413113 .50 7415771 100 
7415111 .50 7413240 4.00 
7115172 .50 74L5241 4 00 
7413124 1.35 7405242 4 00 
7413125 .40 7413243 4 00 
7415176 .50 7415244 4 SO 

7415132 1.00 7415247 1 42 
7115136 .50 7415740 2 30 
7415130 .15 7115253 100 
7415119 AS 7115257 1 50 
7413115 1.25 711.3251 1'5 
7413147 2.20 7413259 2 00 
7405151 .90 7415240 09 
74131 51 1.00 7115761 2.35 
7415154 1.50 7415766 .55 
7413135 .95 7415273 1.50 
7415156 .65 7415271 AS 
7415157 .95 7413203 _ 
7415150 .75 7415298 .19 
7415160 1.10 7400345 .05 
74L51611.25 7415366 .05 
7415162 .40 7135367 .05 
7413163 1.25 7415368 .05 
7415144 1.35 7415470 2.75 
7415165 95 7415306 AS 
7413168 1.10 7115373 3.05 
7413169 1.20 7413378 1.50 
74L5170 1.75 7405424 2.40 
7/53173 130 7415668 1.25 
7415174 1.35 011515 121 
74151751.35 0111% 1 5; 
7415181 3.00 
71151%1.10 01159 , 
74151911 50 

LINEARS 
Order bi Cat $999 and n;r. 

FyPE PRICE 
'440 .16 7453 .17 74151 , 

'401 20 7454 .20 76111 , 

'402 .20 7460 .29 74154 1 ... 
-403 .21 7470 .30 74155 . 

'104 20 7472 .25 7615' 
'405 20 7473 .3S 76160 , 
'106 .16 7474 .35 74161 
'407 .16 7475 AS 74162 t 9í 
'100 .20 7476 .35 74163 ' 
'409 20 7480 .59 74164 09 
'410 . 20 7401 1.20 74165 15 
7411 .25 7402 .99 74164 1.15 
'417 .25 7403 .60 76170 140 
7613 .75 7405 AS 74173 .99 
7414 ,40 7406 35 74174 AS 
7616 .19 7401 1.75 74175 .70 
7617 25 7190 AS 76176 00 
'470 .20 7491 .55 74177 75 
'423 .22 7492 AS 71100 AS 
7425 .20 7493 AS 74181 1.75 
7426 .32 7494 .69 71182 .89 
'427 .25 7495 AS 74110 1.25 
7420 .25 7194 AS 74191 95 
'432 .25 7417 3.50 74192 .'5 
7434 .55 74,00 1.21 74193 .'S 

'117 15 74107 .31 71195 '0 
7410 .75 74109 .55 741% 92 
7419 .20 74116 195 74221 .05 
7440 .20 71120 1.40 74251 00 
7441 .70 74121 .35 74273 1 10 
'442 .50 74122 .40 74270 300 
7443 .50 74123 .40 74345 65 
7444 .50 74126 .40 743K AS 
746S 25 74120 .44 74367 AS 
7444 .71 74112 AS 74344 4S 
7447 .61 74139 .75 74311 1.15 
7440 .79 74141 .01 0711 1.65 
7450 .20 74,45 AS 0715 1.75 
7151 10 71150 .40 

Landed Quanrnr, 

CMOS 
Order by Cat #999 and type. 

TOPE PRICE Lnrmed Quantnres 
r D4000 26 CD40201.10 C040S1 130 
( 134001 .26 CD4021 1.25 C04052 70 
( 124002 .26 C D4022 1.10 (040531 AS 

04006 100 C04023 .75 004066 .87 

ì üioot .Ss C134075 .iá 
( 134009 AS C04426 2.00 
( D4010 .45 (0402' AS 
(D4011 .21 (D4028 AS 
(D4012 .25 C04010 .45 
( 04013 35 CD4035 .% 
(134014 1.25 C04040 1.10 
(13401S 1.20 C04044 ]9 
(04016 .45 C134045 100 

04017 1.10 CD4044 1,70 
(D40111.00 CD4041 .45 
C134019 .45 CD4OSO AS 

CD40'1 .26 
C 0408 .79 
C 04002 .N 
CD4510 95 
CD4516 .SS 
C 0451 .68 
cD4527 .45 
CD4526 .42 
CD4520 .35 
CD4S11 .25 
CD4541 AS 

TTL'S 
Order by Cat $999 and type 

TYPE PRICE Limned Quantities 
10046. .35 322H 200 741612 .39 

10544 .80 3745 .72 1455 1.40 
70840 .90 3395 IN 1484 1.15 

108N .70 3430 .70 14850 1.4S 
10854 .00 3510 .79 3302 AS 

10911 1.20 55554 .29 CA3401 .75 
111N2 90 5 545 AS 1900 .75 

3110 90 5650 1.25 5369 1.95 
3115 90 5670 1.25 75451 Al 
3170 2.75 70354 411 75451 .40 
11811 1.40 773Cí .50 
11901. IS 741(5 .30 

19511 Business Center Drive 
Dept R11 

Northridge, Ca. 91324 
CIRCLE 28 ON FREE INFORMATION CARD 
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17-7 DIGI-KEY 
CORPORATION 

Quality Electronic Components MN., AK., HI. RESIDENTS 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

TIME -TEMPERATURE 
PROGRAMMABLE MODULE 

USER PRO R MM ABLE FOR SoaoF L0 DV 60C4o5 

t.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS E. PINS SWITCHES 

CLOCK MODULES OPTOELECTRONICS BREAD BOADING & TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS... AND MORE... WRITE FOR FREE CATALOG 

INTEGRATED CIRCUITS 
rCMm lCIIUm 444101 WWI .C:S 

Ns 

11N INLAY ISOLDI.1All 

O 2N1Me het Module. 

C ` 
210' Swivel M04a1' 

\ ,v (17 InMid WNW Chrome 

` TT1. Betel. 
12 VDC - 1144014. C4. p, `y`A V44E6t! 

095 2-5/E"1124/16"T40 s 

2- 1 / E" DIP! 
P«1 N. S00 R Ovid sad EM T. 4NM! 

:E A TU RES 

.., ..n. w waves wes 

MM,rw 5. CARBON FILM RESISTORS 
. WATT RE 

<I.M 
,14.04 

R ASSORTME 

DOOLN 
.....++1rwAilw..... ÿ1r. 1...... 

+..1..;î79í"r911' 
so w i Iw~'r,,,.. 

Y . 
04 w`" Tï -ame64DVr«w w r1w0wIwr . . w.r.r.+7.. ru1w .I. «wr. ,. , eM..7r.r...N...nw.. _, 

.w 1.0.04... 6...4 r."1. 

7 NOY 6.0 OM OP 1.iv1:11w s04nn6 
1'.rmti .I4°w - 

NO `:"... ..I..:..+.0.,..1.1°ND.e...w..' 
.14 ON. -.N4.r.w 047..,... 
4.ti..44441.. < 

4410744 4411176 NA Ed. 
..TS..r.r141r4 

w 1rw. sw. 1 

4..4.1 .N 
tr- 
K.1 49,024 

u1N ...r`:1. wm41...r L * w 

THE MA1023 by 
NATIONAL 

SEMICONDUCTOR 
THE "PROGRAMMABLE" 

CLOCK MODULE 

wi.IW.AP o1r1004515 
5512S ' T 7 $9,90 

15225 .MV: `.. °.,.11..x.: ' ° "59.00 
' T WATT RESISTORS ASSORTMENTS 

17 
114 

S7 
:,5'745 

+, 

e 

TIN 999110 W oI 401 

MOLEX I SOCKE) PINS 

TEXAS INSTRUMENTS GOLD 
EDGEBOARD CONNECTORS 

\, \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \`'1 \' 

4M.S9. 

4A I. 6Irr1C14N1C0NTA Tx 1 
11 19f. W7.1 N 71 N 11 . wM. 9.14 .10O 

4. MN 4111 
.,e....s« .. (4 771.7 4...1.1.14 
...7 

.1.4.4 
C.1«...°.....r1. 

0.7" WIGS DIGITS RID LED DISPLAY 

w~....`wi. 

01444N5 1 100 000rn..HIC101S 

]C 1675 
70 I N 16 25 

71 191 1750 
n 101 1175 
)1 14 1750 
11 19) 175 
14 130 20 a 
14 770 n00 
74 17V 70a 
71 746 7750 
SI 44 050 
39 110 77 5 
35 303 7500 
35 100 7710 
W l a 77 s0 

1 47 13 NI 177 50 

4 4S0 4000 
Sl 410 174 
4 4M 4000 
4 4M 4009 
FO 600 4a 
M 75 ,750 
67 S 70 

67 

iu 
s ro 

6a 
4 4M 
53 45 
M 150 e11: 
4 495 500 
21 193 174 
74 720 2003 
74 770 7000 
]l 107 1175 
11 1 97 11 4 
74 7 70 7000 
14 1n 0000 
71 1 9 17 4 
71 193 114 
21 I 91 17 4 
]1 In 1'50 
11 1 4 50 

71 193 174 
71 191 174 
77 74 n5 
w 410 70a 

154 6 7 750 
10 71 9150 

54 070 11000 
14 1370 11000 
I4 13 20 11000 
14 1370 11000 

Cl 690 67 4 
81 690 5750 
NI 140 roa 

I ñ7 I ro 77 5 
!w 57 50 

PANASONIC ELECTROLYTIC CAPACITORS 
A441i1a DS 

e'11---4 1 SE 
1 

1 4 
A II 1 

'11---4 w 
1 sov 54 I II'3 I . 

11 1 03 0 51 17 i LL 

7504 17 I01 151 11 60 
1.3SO4 '7 154 e53 17 1M 

7 351 17 1 03 I5] 17 LM 
I7 50v 13 1 09 904 10 I N 4^' 

o 16V 17 I 03 I S] 7 I.w 1 e' 
O 751 17 1 03 4 Sl 7 I.tl '. n' 
,o 3W y I a a ]0 1 i4 
n050Y 15 175 1042 n 191 I56' 

IN 11 I09 9a 70 IN 
2 5 1 1 3 1 0 / 4 0 6 2n 25 11 174 I44c 

P7351 13 14 ix)) n n1 I5' 
504 I4 13 e5 » ]]4 14+ 

17 1 6 9 4 1 1 4 960 20 l69 I4.' 
33 759 i5 9 4I n I91 Is - 

1)35v ié5 1340 27 24 10 6 

' 13 501 71 1.72 I44 30 7S7 211 
47 104 0 on 7o 169 14( 1. 15 1)S 1042 n 141 156' 15 ' 75V 15 1 25 1047 76 2 74 II e1 

I. 351 n 1 73 I 4 31 2 65 n e' 
+' SO4 n 14 15» 4 2w 24': 
w104 IS 175 10 42 73 IP ISr' 
wlav yM » 1A Me 

'w33y 1341 31 365 n:' 
»n1 11 M 13» 3w »9' 
"0501 11 1I1 240 0 31I a'+ 

.70 1a 21 14 144I » 24 93: 

]70.15V n 14 15» 31 755 n-` 
170 15V 31 M 47 1.71 29 " 
7n 35V M 190 ä ro 4 I+ 
720 50V 41 ]4 

??1 

4 N 
)aev x1 N » 14 595: 
10010Y n 1N 15» 31 705 n'19' os 
1IDNV if 775 nSS 42 357 7049 
330 151 31 3 42 I 4 Ì1 GS 32 70 

310 251 46 197 32 59 Cl 4 67 a Ce 

130 SON 75 Sl 19 71 49 II 57 
í06v 71 i 477 31 763 77 OS 

40 OY 32 24 n 3 7 357 24M 
4,0 1631 14 7 33 ) 07 33 67 

4ro'2s1 b 1 N 
n 

as ro 55 4 77 W n 
470351 51 444 M7 67 S75 070 

,UÓ504 I3 701 5o a M 50 6143 
O 6v 34 

1'410 

214 4 m 32 4 
1000104 37 SM 5i 4.41 b11 
IOa 166 4 3 55 3113 57 4 M 4011 
100025Y >5 60 5.39 630 64 5644 
1000 35V SO 4IS 5707 4 704 44 

7700 6V M a 31N 57 4M M7 
:7A104 62 Sa 47 74 6n 5765 
';yO I6V 10 615 5101 700 4» 
: fl0 75v I e 94 N 44 I 11 45 » 4 IaS 6C.47 5N 1N 141 651 6703 

150104 M 6M 54% 1w 0754 
150 +51 1 05 194 14 4 1 I i45 » 4 
1.1015V 140 124 10530 14 1111 17930 

+'a6Y ] 7a 40] I47 A4 
év 4 1]35 15415 14n i2ié 106 3; 

.aav 144 /U ro25 171 10.4 0027 
131 I II w]7 .4 7.M la75 

.-, 1N 16IS 14M 
. JR Ie1 w)' 1755 144 

619 1)4 14 

PANASONIC TRIMMER POTENTIOMETERS 
11614rI1411 MINT MOAN. 41410115 

PANASONIC POLYESTER CAPACITORS 
Iw 1x 6S 16. T41u1H1 

4.7 

011 

027 

m 

77 

0 51 

4 40 

10 P4 

PANASONIC METALLIZED POLYESTER 

CAPACITORS 

0. 
0.7 

027 

.,. ,NO. .7471.w..wr+1. M 

14 05.. w+....n+..rw 
Po «4'...e.... 

. 4444.7 r .41077 .....r r. rr m4r 

- 7 w 0.7wfh .C ..6.=r.9 .4414,073.44 ' 
`9r..7441091 644 1...w 4 1*9..' .e...w7~.v31I.1 r 
wool w..0 coma. I.r. h1rt. O. rorl...nr... ..r..1. .r.... ,.. w.vw.1. 4. eer a 
o..,..41777 w 11w....11..w4ww40. 

Dai-m SRBONNN PME S MAI 

I -REY ACCIPIS CHICKS 
MA TERCNARGI VISA COD S 

MONEY ORO, 05 

14 INN 

21 7 17 
77 7 

iF 
17 1 14 

41 NI 

17 4 41 

06 .17 

FUMY 1111111110X METALLIZED POLYESTER PANASONIC RFSIN DIPPED TANTALUM 
CAPACITORS CAPACITORS 

FREE CATALOG 

Digi Key Stocks 

The Entire 

AP Products Line 

STRANDED 
HOOK UP WIRE 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 
VOLUME DISCOUNT a 
SONDIAMO OCASOl HANDLING 

.4 N. .4w ho.. L.4d9 

CHARGES L..l+w 1« x.M i4 
S O.00.S9.99 ... Add 52.00 - 

ar 
N.d.014.n1..n..n4«° 

S 10.00525.00 .. Add S0.75 9PrN ...N.. w4M T4m Y w 1«N +4. 1.7.71rI. 
S 25.00-5á9.99. Add 50.50 1 ,Me 7. 1'9A9 L1q 
S 50.00 599.99 . Add 00.2S 9. 1459 W,M..DY N.ee 

5100.00 Up ... No Cheeps ,L;"L.,uA-ÿC°I°e°.7' 

fWATT 
NER DIODES 2E7Á5.'40 

-6M.'M 

64.71 rN.+wS..wy.w1..N4'9I11N1..4.0 IN 
91 

:.........441071/ 
It 

D RI -Key Maws. Ova Ity Pr vets. Toll 
Fr.. Watt.. Post°. Pdd Eno.loP.l 

DIOI.KY Á33P91: ITMNADI 9A 
CHICKS MIN417 000159 

3 5: 
40 
40 
657 

5d. 
4K4W 

35K(SDT 
7 5C50 

444.1.1 by Mww09.11 
NfA M44wOw.0. f COO Check Money 06116. - P.O. SIC 677. 71664 e... P6116 M4n. 96701 (2I5 61114614 

VOLUME 
DISCOUNT 

S 0.0( -$99.99 NET 

S 100.0)5249.99. Less 10°. 
S 250.0).0499.99. Less 15 ° 
S S00.0)S999.99 Less 20°. 
51000.02 E up.. Less 75% 

DIGI-KEY 

1.440 t 

111.44 

ON 44 

14 

7 84 

PANASONIC DISC CAPACITOR, 
01041.. 

SILICON DIODES 

CORPORATION 
Quality Electronic Components 

P.O. 041 677 TWI Myer F. MN 56701 12151141-6674 

4003 
4a4 
4305 

440137 

so 
00 
a 

100 
40 

100 
74 
3 w CO 

9 00 
900 

SLIDE SWITCHES 

0077 071740 
MID 011.0 
DO/ MONO 
.112 MOM 
01.01 0100 

SPP 15 1 n 
14771 67440 

01106 
001 4 1 70110 13aC 
ON<Ì32a1019yo1C 

940, Dowo 
1410 61. 

57. 17 

ION N 
AN 74 

1074 . 
ION 74 

se. Pa 

SoN 
11N 40 
ON 60 
106 40 
IIN 

144 40 
104 61 

11.4 

19. 
11 

* 
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save on gas! 
Enjoy the benefits of 20% better gas 

mileage, quicker starting, elimination of 
tune -ups, reduced pollution, and 50,000 
miles on plugs and points. 

Update your car with a TIGER solid 
state electronic ignition system. Easily 
installed in 30 minutes even on 
new cars. 

Tiger 500 CD 
Assembled $49.95 
Simplikit $ 29.95 

Postpaid USA. 
Master Charge & BankAmericard accepted. 

i?Ä Star Corporation 
Phone (303) 243 -5200 

P.O. Box 1727 
Grand Junction, Colorado 81501 

CIRCLE 11 ON FREE INFORMATION CARD 

POTTER BRUMFIELD 
4 PDT RELAYS 

14pm stye 
3ettg much 4150 f'i 
120roltaC 1p 

[dl it Ill 
81.2114460 - e 
M KM col wane 
LARGE OUANTmt$ AVAILABLE 

ELECTRONIC SIREN 
MODULE n w Eeeh 

`2- ,5,0100 '. 

24,coacd 

armsoma 1 :¡- 
=map 1000 LW., 1 

,nN erne t1._$ own SpS 
f.1,2 so t -tit' - dpn ' r 

puyDODa n 
PAGINO 
HORNS 

8.' SIZE/30 WATTS 

LINEAR SLIDE POTS L .F'° 7Y' "`I° C 1 
v1ireesea 

,aar2oR 

Me soh SPECIFY VALUE 

10 MEG POTS 
Standard 1/4 in pc. 

4 For 11.00 
2s F_ $600 I _ 

í24.9S 
6" SIZE/I5 WATTS 

$17.95 
5"5121/5 WATTS 

$6.50 

TANTALUM 
60K AUDIO SLIDE POTS 

Eags 

r2WIO 
641°1. +4 CAPACITORS --4..}- i s io, $1.00 ate.7k 

.- Ai HOUSE MARKED 
DARLINGTON 
TRANSISTOR 
Ifi Amps 60 Volts TB 

I.; TVLl,cn rq 1J /I mcn slee 

COMPUTER GRADE 
CAPACITORS 

As Bend Ntr 
63WO rota ,5 

J 56 1210 
46 0.4 

Iv 
mia 

R 
d 75 r.N 

3 

3000mid,5drdc 
2 -1/2 .4 l 2' 52.0 , Mamie 150 r0 _ 

150 Watts 
S,mdar to MJ4O30 PNP $1.50 

MJ4033 NPN ow, 
SDecty NPN or PIN - - - - -- _ ___ 

SPECIFY SAa/iNWATTS 
yPN SO VOLTS 
o,, 

PNP 7041 ~041 

714 each 500,4, 
TsTle 

2 -5/2 .I -1/1 $Z 
,00 oaOnote6dc 

2iv?i14.3/4 12 N 
ROTRON3BLADE 
COOLING FANS 

..,,I.Nelrr 
ISrar llr.m 

. ;1 /e A1cR 1 Le acs 
2m5 

88.00 each 

SPECIAL SALE 

--1F`w 
1.000MFD18VDC 

taw 
s, N 

ALL ELECTROAKS 
SEND FOR OUR 

905 G. Vermont Aye. 
Los Angeles. CA 90006 

(213) 3110 -6000 

Store 6 Warehouse Moues 

9 AM 5 PM 

Monday IIHU Fnday 

CORP. 
FREE FLIER 

Quantifies Limited 
Mm Order $10 00 
Add SI 50 Stopping USA 

COI Res Add 6% 
Some Day Sh,ppnp wan 
C ChecR or 04/0 M 

CIRCLE 33 ON FREE INFORMATION CARD 

SOUND EFFECTS GENERATOR BASIC KIT 
Na aMAY(T EtICT_ICS MARCI IT POS $$$$$ +0 tU110 Td10 M 
MOO CFFCtts GCMC,ItIO ,IIiMOT _IpING A c.i.f. YC suHl 
TOO It. tuC 1170.77 same Corp Kul AN (701110 aim 051401E0 

PC 

Ct'4"I SCARS MAKES 
RD1iIL(tdllnslt0 

5K1KRW_ CASAKCINSTRUCTIONS. 

0.41145 00e11, t tlr1, 45[N, AuKAKS, CLOVIS, VC. 
DOSS 1n7 I119015/ OrI+C111t OR 05.45 (1015$, V(/In7YwK 
CdeOntn1. T00 eKT OK, A FIN 1,5_5* 5(11500, c 
ACITOSS, al MKS, 0055, , 252222 S5_ A_ 1V 

ampBASIC IT CONTAINING 
C738113 '17.eosin 7. PC eosin _ 

, 
etwcttans 0, S 95 

202" 55500 FOP U0V1 -.. Face 

I! reu iota e.n(w 0.00c.1114e TK t174477 Soup W MAT SuT 

TK PC SOAR* AND INSTRUCTIONS Owv. C21005 $.00 

rT7 LAVE TRIGGER 

S E WVKT ALL 1K 0**0*VNTs 
P LUS 1C0MATIG TO mANI A SEC. 
SITINS RAVI +RIGGER 1.1C14 5,50* 

FIR( TWIT R'Vt UPC*, 
lMKSi t TICG(1 ou MASTER 

MODE. 1.70 

BVDC Xenon 
Flasher 7 
Kit 

120 VAC ;! w 
Xenon 
Strobe Kit 

Is LED 
L Flasher 
0 Kit 

I. 

S. 

14.49 

1°- Digital 
l Counting 
Í4 Module 

«===r--- $2.00 

® Wheel of 
IN Fortune 
Is 

$7.50 ' a 1...."7"-.7.'1.:.....'"-,.., $s." 
111OLOOOOOLI@'O®® ®® ®O® ®® 

LED Panel SLA -1 Jumbo (('" Mounting Kit Readout Red LED 1 
12 . 14 +too, 1 0000 !..4 for $2.00 

." 10 for $1.00 

RO170 
Rectifier 

5 for s1 00 
100 fo, 115.00 

GE Sub -C 
Nicad ® ® 
10 $2.00 

Color Crystal 

410 tit 
$1.00 

Tobe Specials Alto Knob AA NIcads 8 

;L. t 
Charger 

2 for St.00 2 $$a $1.00 5 O0 $$.OS "'r' 
Mlmmurn order 55.00 
Pt... ,Muds $1.00 for postage 
Vita. MC and COO accepted 
Phone ores. are *0400010 

P.O . 300 27038. DENVER, CO 80227 13031 7815750 

U LN2001 
HighCurrent Drivers 
Darlingtons 75C 

P 1103A 
1024 X I Dynantlr 
RAM 20. 

Y 
C 

TASAS Solid State Micro Proximity Keyboards - - - t, 
. x,11, 1111. 

Py - ttyyt. - 
Model 20168 16K STATIC MEMORY 

FULL: STATIC OPERATION 
USES 2114 TYPE STATIC RAMSMS 
.8 VDC INPUT AT LESS THAN 2 AMPS 

BANK PORT AND BANK BYTE 
PHANTOM LLINE ACAP CAPABILITY 

0 ADDRESSABLE IN 411 BLOCKS IN 411 INCREMENTS 
** 411 BLOCKS CAN BE LOCATED ANYWHERE WITHIN 64K BANE 

MAY BE USED AS A 4K 8K 12K OR 16K MEMORY BOARS 
LED INDICATORS FOR IOARt /BANK ACTIVE INDICATION 
SOLDER NAM( ON BOTH SIDES OF BOARD 
SOLE SCREEN WITH PART AND REFERENCE DESIGNATION 

ASSEMBLED California Computer 
&TESTED Systems 4297 

- ______ .......... 

r MH0026CJ 
DUAL CLOCK 

DRIVER $ 1 o 8621,2,M $199 
a1121H S D IVER 

MODEL 7016k 16K DYNAMIC MEMORY ADD-ON 

THE 7016i IS A 16K MEMORY ADD -ON FOR THE APPLE II- 
71R TES-80 -. THE KIT INCLUDES JUMPERS AND INSTRUCTION 

Mod^el 70160. 
Composer Californi2CateTSys9rms 

$IJ995 

11 0. 128 17 05121011 8 -I2IASCRQR15 111 (7RRcuntint.o65tr0De.RTRySEMFf' 

CtñlllOEte$y508( 151100 wag L,UIP SeardcOnstl ix ton 
55nx IOI000mtVSenSOposit0n nice cOai coned tofuxtar, 

111Kn1F f0`t.,M CILV'I'Dr external noise 

6301.1) 
256X4 

PROM 
$165 

so .7t /ROC Roc 
TE INA L 

J 
4, 

$74áóó2o 

LINE 
DRIVER *89c 

MC1489P TEE! RVER 
78H05 

5AMP 5 OLT 

REGULATOR 

IN TO -3 PISS 

$ 6,95 

511AID65Wat11X1011509kTtc 

Aurr1a5~411Ye.... __. 

-= °" " "' - 
d._ 

. 
= . `- ̀ '- ̂ ti `, 

.,, nee ems F,a,.^ $15 
55.5 

4 
w sot. rt.rsron 
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16 K EPROM $38.50 

80380 'Ali. 4 IN 74LS244 

/K.'s1.L7 74[3243 STOCK 

' LS374 w1E IGN i 
I.C 

Mann 
1979 450ns AM D. SGS 2708 

1024x8EPRM $ 8.50 VCO Waveform Gen 
w /91ne U J 

MISC TTL CON'S 
7415165 1.65 01556 .85 

7450397 .65 111720.75 

L/17117714 /H 
.057201/H 2.75 

74505 .65 114723N .55 
74551 .60 1472511 3.25 
745182 .99 I1173314 95 

LINEAR LM741N /H .35 
0410211 3.00 LM747N .80 
13108H 4.50 013900 .75 
LM300H 1.25 TRANSISTORS DIODES 
LM301N .35 2N2222A 5 /1.00 

1243115 1.25 213055A 
5/1.00 

L14320145 1.25 203904 6 /1.00 
04320112 1.25 2143906 6/1.00 
15320515 1.25 2N4401 6/1.00 
LM 1.75 2144403 6/1.00 
I)L323K 5.50 184003 15 /1.00 
1H320K5 5.00 100005 12 /1.00 
17434055 1.25 1.44007 10 /1.00 
IA340T12 1.25 164148 20/1.00 
1N340715 1.25 1N52378 10/1.00 

7400 TTL 74DD T[ - 
7400 .18 74107 .35 

74 0 .18 74155 .80 
7412 .34 74157 .80 
7413 .65 74161 .85 
7416 .32 74165 .85 
7420 .20 74175 .90 
7425 .30 74181 1.35 
7427 .32 74195 .95 
7437 .28 74279 .75 
7451 .28 74367 75 
7440 .18 74393 1.95 
7451 .18 MIS( ttL 
7454 .18 74150 .40 

7475 .35 741520 .55 
7454 .35 741509 .35 

7475 .55 741520 .40 
7485 .85 741526 .50 
7490 .40 741.527 .45 
7492 .50 741.974 .95 
7493 .50 7415122 .55 
7495 .70 7415157 1.50 

=M= Logic Probe Kit. - 
Complete. easy -te- 

$1795 5.11. inetreetiens 
AM P 1nt 5611 ` n-night PeiG1. 

t 

CONCORD 

COM PUTER COMPONENTS 
1973 SO.STATE COLLEGE ANAHEIM, CA. 92806 

Visa- Master Charge MlninlUm Order -10.00 

Check or M O Add 1.00 far Frt. 
No COD 

(714) 937 -0641 Cal Res. add 6O/. 
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ATTENTION ELF OWNERS 
ANNOUNCING OUEST SUPER BASIC 

At last a Full Slxe Basic for 1802 systems. A Tiny Basic Source now available $19.00 
complete function Basic including two dimen- S100 Slat Expansion. Add 3 more S -100 slots to 
sional arrays. string variables, floating point, your Super Expansion Board or use as a 4 slot 
arithmetic and 32 bit signed integer arithmetic 5-100 Mother Board Without connectors $9.95. 
(10 digit accuracy) with I/O routines. Easily adap- 

Corm Soon. Assembler and Editor, EN II table on most 1802 systems Requires 12K RAM 
Adapter Boast High resolution alpha/numencs minimum for Basic and user programs Cassette 

version in stock now. ROM versions coming 
with color graphics expandable up to 256 x 

soon with exchange privilege allowing some 
resuluti for less than $100. Economical ver - 

credit for cassette version nions for other popular 1802 systems also 

Super Basic on Cassette $40.00 
16K Dynamic RAM board expandable to 32K for 
less than $150. 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Ell for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation. etc. 

Before you buy another small computer. see if it 

includes the following features. ROM monitor, 
State and Mode displays. Single step. Optional 
address displays. Power Supply. Audio Amplifier 
and Speaker. Fully socketed for all IC's. Real cost 
of in warranty repairs. Full documentation. 

The Super EN includes a ROM monitor for pro- 
gram loading. editing and execution wdh SINGLE 
STEP for program debugging which is not n- 
cluded in others at the same price With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Guest address and data bus 
displays before, during and alter executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator lo do graphics and games There is a 

speaker system included for writing your own 
music or using many music programs already 
written. The speaker ampkher may also be used 
to dnve relays for control purposes. 

A 24 key HEX keyboard includes IC HEX Keys 
plus load, reset, nun, wall, input, memory pro- 
bed, monitor pled and single step Large on 
board displays provide output and optional high 
and low address There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Ouest Super Expansion Board 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 127 pg instruc- 
tion manual which now includes over 40 pus of 
software info including a series of lessons to 
help get you started and a music program and 
graphics target game 

Many schools and universities are using the 
Super Elf as a course of study OEM's use it for 
training and research and development. 

Remember. other computers only otter Super Ell 
features at additional cost or not at all Compare 
before you buy. Super EN Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S -100 boards $41.00. NICad 
Battery Memory Saver Nit $6.95. All kits and 
options also completely assembled and tested 

Ouestdats a 12 page monthly software publica- 
bon for 1802 computer users is available by sub- 
scription for $12 00 per year 

Tinny Basic Cassette 510.00, on ROM $38.00, 
original Elf kit board $14.95. 1102 software: 
Moews Video Graphics $3.50. Games and Music 
$3.00. Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want n optioned. The Super Expelleios gas 
coma with 4K of low power RAN fully address- 
able anywhere in 64K with built -in memory pro- 
tect and a cassette Interface Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and is fully lodged. EPROM can be used 
for the monitor and Tiny Basic or other purposes 

A K Super ROM Monitor $19.95 IS available as 
an on board option in 2708 EPROM which has 
been preprogrammed wnh a program loader/ 
editor and error checking multi file cassette 
read 'write software. (relocatible cassette file) 
another exclusive from Ouest. It includes register 
save and readout. block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step The Super Monitor is written with 
subroutines allowing users to take advantage of 

monitor functions simply by calling them up 
Improvements and revisions are easily done with 
the monitor If you have the Super Expansion 
Board and Super Malter the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with lull handshake They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 na Current Loup for 
teletype or other device are on board and it you 
need more memory there are two S -100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video esterface 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma I/F $1.95, S -100 M.N. A 50 pin 
c mocM set with ribbon cable n available at 

$12.50 for easy connection between the Super 
01 and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 
negati9e voltages $29 95 Add 54.00 for shipping 
Prepunched frame S7 50 Case S10 00. Add $1 50 
for snipping 

Same day shipment. First line parts only 
Factory tested Guaranteed money back 
Quality IC s and other components at fac- 

tory pnrec 
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Multi -volt Computer Power Supply 60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base Outstanding accuracy Kit 
includes PC board. IC, crystal, resistors. ca- 
pacitors and trimmer. 

8v 5 amp, - 18v 5 amp. 5v 1 5 amp. - 5v 
5 amp, 12v 5 amp. - 12 option c5v. 12v 

are regulated. Kit 529.95 Kit with punched frame 
$37 45 Woodgrae case $10 00. 

TERMS $5.00min order U S Funds. Calif residents add 6°0 tax 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char al- 
phanumeric display, ROM monitor. fully expand- 
able $375 00 4K version $450 00. 4K Assem- 
bler 585.00. 8K Basic Interpreter 5100.00. 
Power supply assy in case 560 00. AIM 65 in 
thin briefcase with power supply $485.00 

Not a Cheap Clock Kit $14.95 
Includes everything except case 2 -PC boards. 
6 -.509 LED Displays. 5314 dock chip, trans- 
former, all components and full instructions 
Orange displays also avail Sara kit w/.80- 
displays. Red only $21.95 Case 211.75 

Video Modulator Kit $8.95 
Convect your TV set into a high quality monitor 
without affecting normal usage Complete kit 
with full instructions 

S -100 Computer Boards 
8K Static RAM Kit Godbout $135 00 

16K Static RAM Kit 265.00 
24K Static RAM Kit 423 00 
32K Dynamic RAM Kit 310.00 
32K Static RAM Kit $475.00 
64K Dynamic RAM Kit 470 00 
8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 
Motherboard $39. Extender Boarc $8.99 

79IC Update Master Manual $35.00 
Complete IC data selector. 2500 pg master refer- 

ence guide Over 50.000 cross references Free 
update service through 1979 Domestic postage 
$3 50 No foreign orders 

CIRCLE 18 ON FREE INFORMATION CARD 

Auto Clock Kit $17.95 
DC clock with 4.50" displays Uses National 
MA -1012 module with alarm option Includes 
light Ommer. crystal emebase PC boards Fully 
regulated. comp instructs. Add S3 95 for beau- 
tiful dark gray case Best value anywhere 

Stopwatch Kit $26.95 
Full six digit battery operated 2 -5 volts 
3 2768 MHz crystal accuracy Times to 59 
min , 59 sec.. 99 12100 sec Times std , spit 
aid Taylor 7205 chip. all components minus 
case Full instructions 

NICad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 
aid then charges them up, all in one lut w /full 
parts and instructions $7.25 

PROM Eraser 
Will erase 25 PROMs in 15 minutes Ultra- 
violet. assembled $34.50 

Hickok 31/2 Digit LCD Multimeter 
Batt''AC oper 0.1mv- 1000v. 5 ranges 0 5 

accur Resistance 6 low power ranges 0 1 

ohm -20M ohm DC curr 01 to 100ma Hand 
held, 12" LCD displays, auto zero, polarity, over - 
range $69.95. 

Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches back and forth 
Beautiful 50' LED readouts. Nothing like it 
available Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
- 200°F, tenths of a degree. air or liquid. 
Beautiful woodgrain case w/bezel $11.75 

FREE. Send for your copy of our NEW 1979 
OUEST CATALOG. Include 286' stamp. 
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VARIABLE BENCH SUPPLY KIT 

Simple, adjustable power supply kit with 
voltage regulation within range of 5 to 24 
VDC. Parts include: transformer, pass 

transistors, resistors, capacitors, voltage 
regulator IC, diodes, vector board, line 
cord, power switch, indicator lamp, po 
tentfometer and instructions. All you add 
is the case and labor. CITY LTD. 
$h. Wt. 15 lbs 6M160301 514.88 
6 for $87.88 6M160301 $87 88/6 

COMPACT 2 WAY SPEAKER SVSTEMI 
KIT - Contains Walnut Vinyl Clad Cab. - 

6' full range spkr w /40 watts (RMS) cap., 
free wr ras p. 30 Hz., freq. rasp. 40 Hz to 
13K Hz., 4" phenolic ring tweeter, free air 
ras., 1700 Hz.. freq. rasp. I.5K Hz. to 20K 
Hz., 2-6" (W'R'(, 2-4" Tweeters, 2 -Grills 
you cut to size, 2- P- Button Term. Acetc 
Damp'g, wrs & Velcro Fastnrs, Hrdwre, 
Clk'g Mat'I, etc., with instructions 
Reg. Price: $110.00 /pr. SAVE $70.0' 
Size 16HalOWx6'h0 SO COMPACT, 
Sh. Wt. 38 Lbs. 9310286 $39.88 /pr 
3 pr. for $113.88 9310286 $113.88/3 pr 

COMPACT 3 WAY SPEAKER SYS 
TEMS KIT - Walnut Vinyl clad Speaker 
system kit contains all components to 
build 2 complete compact 3 Way 
er systems. Contains 8" Pass. Rad. w/ 
rear firing. 6" W. Range 4" phenolic 
ring tweeter, Iraq. resp. 35 Hz. to 20K 
Hz. power cap. 30 watts RMS. U must 
add sm components to cabs. & cut 
hole in rear of cab. for 8" P'R' woofer, 
w /black foam grills & inst. 
Size. 16Hx10Wx6XD 
Sh.Wt. 43 Lbs. 9310287 559.88/pr 
3 pr. for $169.88 9310287 $169.88/3pr 

3M SCOTCH FLEX FLAT CABLE 
25 Connector 26 AWG Solid Round Con- 
ductor Flat fable 3M No. 3349/25 avail- 
able in lengths of 10', 25', 50' @ less than 

price more computer surplus. 
Sh. Wt. 2 Lb. 10" 9CS0377 
Oty. Ltd. 25' 9CS0378 
50' 9C'.0379 

S5.00 
$12.50 
520.00 

"AUTOMATIC RADIO" - SAVE $51.07! 
AM /FM CAR RADIOS 

These puchbutton radios with front/rear 
speaker control & power antenna switch/ 
burglar alarm control are completely built 
up in Japan, but to get a low custom rate 
the radio was assembled in Japan less dial 
& lace plate & Pointer. We supply stuff to 
put together a complete radio all in 
foam packed boxes from Japan. Made to 
sell for $79.95 each - yours for ONLY 
$28.88 each! 
Sh. Wt. 12 lbs. 9DS0376 $38.88 ea. 

CARD READER - PDI - IMANUAL) 
Like NEW surplus units! These 3055H 
series Peripheral Dynamics Inc. readers 
read standard IBM cards Hollerith type. 
(Reads standard 80 column cards at a 
maximum rate of 300 cards per minute./ 
Designed for table top use. 5V logic 
interface used. Input & output capacity 
of 500 cards, but on the -fly loading & um 
loading is permissible as long as there are 
approximately 100 in Input Hooper. 
Operates on 120V 60Hz. Supplied with 
Key Data Sheets. Copy of complete 
Operation & maintenance manual (120 
pgsl available for $35.00 extra. OTV LTD 
List Price: 51.689.00 each 
Sh. Wt. 40 lbs. D9220365 $149.88 
4 for $569.88 D9220365 $569.88/4 

Operations & Maintenance Manual 
9220366 $35.00 

4 for $129.00 9220366 $129.00/4 

CIRCLE 53 ON FREE INFORMATION CARD 

READ THIS? 
Radio -Electronics 

`eÿ C-a0Gn1 AND 
PUT UP TO 

X11 
IN 
YOUR 
POCKET 

You can save up to $11 when you subscribe to Radio - 
Electronics -and have the best electronics magazine of all 
delivered to your home, often before it runs out on the news- 
stands! Every page of every issue is packed with electronics 
news and excitement you won't want to miss. Make sure you 
get every issue, and save money, too. Mail the money- 
saving coupon below today. Get alt the excitement, every 
month. 
SUBSCRIBE TO RADIO -ELECTRONICS 

Get the Best -Every Month 
Name (please print) 

41L9 

Address 

City State Zip Code 

Indicate the otter you prefer: 
LI 1 Yece -12 issues ONLY $9.98 

(You save $5 -02 off newsstand price.) 

El 2 Ysars -24 i ONLY $19.00 
(Save More! $11.00 off newsstand price.) 

Extra Shipping. Canada $3.00 per year, 
all other countries $5 00 per year. 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520. 

E Payment enclosed 
El Bill me 

Check here if this is a new 
subscription. 

I] Check here if you are extend- 
ing or renewing your sub- 
scription. 

BOULDER, COLO. 80322 -- - -sw1. 

FAIRCHILD RED LED LAMPS 
er LV505% Merle, Si,. cea, Case RED EMITTING These are not 

retested off -spec units as said by some of our competition These are 

facto, n'ome first quality new units 

10 FOR '1" 
50 FOR 84f5 

"WE BOUGHT 250,000 PCS." 

LAB -BENCH VARIABLE POWER SUPPLY KIT 
5 to 20 VDC at 1 AMP Short circuit protected by current 
limit. Uses IC regulator and 10 AMP Power Darlington 
Very good regulation and low ripple Kit includes PC 
Board. all parts. large heatsink and shielded 
transformer 50 MV TYP Regulation 815.99 KIT 

CLOCK MODULE OPTIONS 
MA1008 A and D MA1013 

Switches and pot for all uptu1' -. 

Includes: 
5 push buttons 
1 toggle 
1 10K pot $2.50 

Alarm Parts /including high impedente 
transducer) Much more efficient that a 

speaker $1.50 
Transducer only (unbelievably loud') 51.10 

SONY 23 WATT AUDIO AMP MODULE 
0STK -054. 23 WATTS SUPER CLEAN AUDIO. 20 HZ to 
100 KHZ 2 DB HYBRID, SILICON, SELF - 
CONTAINED MODULE. ONLY 13/4 x 21/2 IN. WITH 
DATA 
COMPARE AT UP TO TWICE OUR PRICE! $899each 

LED BAR GRAPH AND ANALOG METER DRIVER 
New from National Semi XLM3914 Drives 10 LED 
directly for making bar graphs. audio power meters. 
analog meters. LED oscilloscopes. etc Units can be 
stacked for more LED's A super versatile and truly 
remarkable IC Just out 
SPECIAL PRICE: $3.99 INCLUDES 12 Page Spec Sheet 

16K DYNAMIC RAM CHIP 
WORKS IN TRS -80 OR APPLE II 

16K X 1 Bits 16 Pin Package Same as 

Mostek 4116 -4 250 NS access 410 NS 
cycle lime Our best price yet for this state 
of the art RAM 32K and 64k RAM boards 
using this chip are readily available These 
are new fully guaranteed devices by a 

major mfg 
VERY LIMITED STOCK! 

"MAGAZINE SPECIAL" - 8/$79.50 

60 Hz CRYSTAL TIME BASE 
$4.95 (Complete ce) 

Uses MM5369 CMOS divider IC 
with high accuracy 3 579545 
MHZ Crystal Use with all MOS 
Clock Chips or Modules Draws 
only 1 5 MA All parts. data and 
PC Board included 100 Hz. 
same as above except $5.95 

SILICON POWER 
SOLAR CELLS 

2 Inch Dia Approx 5 VDC at 500 
MA in sunlight Factory new units 
not rejects as sold by others 
Series for higher voltage. parane 
for higher torrent Converts sola' 
energy directly to elect' cute 

LIMITED QUANTITY. $599 
ea 

NATIONAL SEMICONDUCTOR 

"COLOSSUS JR." JUMBO CLOCK MODULE 
/ celli /IZisT or, 

ASSEMBLED' NOT A KITT 

FACTLPER S CLOSEOUT' 

MA1013 
BRAND NEW! 

Bright 4 digit 0 T LED Display 

50 Complete -Add only Transformer and Switches 
24 Hour Alarm Signal Output 
11 Hour Real Time Format 
50 or 60 Hz Operation 
Power Failure Indication 
LED Brightness Coni o) 

IAC XFMel St 96i 
Sleep and Snooze Timers 
Alarm on and PM Indicators 
Direct Drive No RFI 
Direct Replacement tor MA1012 
Comes with Full Data 

a FOR 

$15 

PERFECT FOR USE 
WITH A TIMERASE 

FAIRCHILD PNP 
"SUPER TRANSISTOR" 

2N4402 TO -92 Plastic Silicon PNP 

Driver High Carrent VCEO -40 HFE- 

50to 150at 150 MA FT -150 MHZ A 

super "BEEFED-UP Version of the 
2N3906 8 FOR $1.19 

JUMBO IC ASSORTMENT 
All new not re(ects. BIG 
computer mfg. Surplus. Some 
standard marked, many house 
numbered. TTL, DTL. LINEAR 
All prime 1st line 
50 for $1.59 500 for $12.95 

TOSHIBA POWER AUDIO AMP 
5.8 WATTS RMS Typical Output. 50 to 30.000 HZ 

3 DB. For CB's. tape decks, PA's, etc. Works off 
of a single supply voltage from 10.5 to 18 VDC. 10 

Pin plastic DIP with special built in heat sink tab. 
Perfect for use on 12VDC. $399 
With Data. each 

Digital Research: Parts 
(OF 

P.O. BOX 401247B GAR LAND, TEXAS 75041 (214) 271 -2461 

TERMS: Add soc postage. we pay balance Orders under $15 add 
75C handling No C O D We accept Visa, MasterCharge and 
American Express cards Tex Res add 5% Tax Foreign orders 
(except Canada) add 20% P &H 90 Day Money Back Guarantee on 
all items 



AVAILABLE NOW! ONLYS395 
Add SI 00 for shipping 

TRANSISTOR SUDSTTTIMON JNANUAL JAPANESE 

10p3Ir1e 'o lopO',e'. 
9ude for ap00, morery 

r 7. 'rons,uors 
Coss the 2SA 250 250 and 
25D ,tues 
In,iccluc,on' ncludet a qae 
ro undenrono,g loponese 
tmnsluon 
A 00 po9e 8.2 by 11 soft 

nan, 

PARTS PROCUREMENT PROBLEMS 

FUJI -SVEA Has the Largest Inventory 
of Original Japanese Parts Anywhere 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 
TYPE 25-UP 10 24 1 9 TYPE 25 UP 10 24 

254 473 
25A 483 
254 484 
254 485 
254 489 
254 490 
2SA 493 
2SA 495 
2SA 496 
254 497 
2SA 505 
254 509 
254 525 
2SA 530 
2SA 537A 
2SA 539 
254 545 
2SA 561 
25A 562 
2SA 564A 
2SA 565 
254 566 
2SA 606 
254 607 
2SA 624 
2SA 627 
2SA 628 
2SA 634 
2SA 640 
2SA 642 
254 643 
2SA 653 
2SA 659 
254 661 
254 663 
254 666 
254 671 
254 672 
2SA 673 
254 678 
2SA 679 
2SA 680 
2SA 682 
254 683 
254 684 
254 695 
254 697 
2SA 699A 
2SA 705 
254 706 
2SA 715 
2SA 719 
2SA 720 
254 721 
254 725 
2SA 726 
2SA 733 
25A 738 
254 740 
25A 743A 
254 744 
2SA 745R 
254 747 
25A 748 
2SA 750 
2SA 755 
254 756 
25A 758 
2SA 764 
254 765 
254 774 
254 777 
2SA 7944 
2SA 798 
2SA 814 
2SA 815 
254 816 
25A 818 
254 837R 
25A 8397 
2SA 908 
254 913 
2SB 22 
256 54 
256 55 
2S8 75 
2513 77 
2SB 173 
258 175 
2S8 176 
256 178 
2513 186 
2513 187 
2SB 202 
256 220 
2SB 303 
2S8 324 
258 337 

45 
2 00 
1 50 
1 40 
1 10 

70 
45 
30 
50 

1 00 
50 
30 
SO 

1 50 
1 50 

40 
45 
30 
30 
20 
70 

2 50 
1 00 

1 10 
70 

3 10 
30 
40 
30 
30 
30 

1 90 
35 
50 

3 65 
35 
80 
30 
35 

4 2Ó 
4 20 

80 
30 
35 
40 
40 
50 
40 
85 
60 
30 
30 
30 
30 
30 
20 
40 

1 

420 
3 80 
4.20 

70 
35 
80 

2 30 
3 40 
380 
3 10 

40 
50 
60 
SO 
70 
60 
50 
70 

2 50 
1 30 
8 60 

70 
30 
20 
40 
35 
35 
30 
20 
30 
35 
20 
20 

1 10 
90 
30 
30 
70 

SS 
2 20 
1 75 
160 
1 25 

80 
53 
35 
64 

1 20 
64 
35 
64 

1 70 
1 70 

45 
53 
35 
35 
27 
80 

2 70 
1 20 

1 25 
80 

3 30 
35 
45 
35 
3S 
40 

210 
40 
64 

3.80 
40 

60 
2 50 

1 95 
1 80 
1 40 

90 
59 
40 
70 

1 30 
70 
40 
70 

1 90 
1 90 

50 
59 
40 
40 
30 
90 

3 00 
t 30 
t 40 

90 
3 60 

40 
50 
4u 
40 
45 

2 40 
45 
70 

4 20 
45 

90 1 00 
35 40 
40 45 
40 45 

440 490 
440 490 

90 
35 1 q 
40 ..53 

3 

64 
53 59 

100 110 
.70 80 
.35 40 
35 40 
35 40 
35 40 
35 

3Ó 
53 59 

1 70 1 90 
100 110 
4 40 4 90 
400 440 
440 490 

80 90 
40 4S 
90 1 00 

240 265 
3 55 3.90 
400 440 
3 30 318 

45 
.64 .70 
70 60 
SS 
80 
70 
64 
BO 

2 70 
115 
8 80 

80 
35 
27 
53 
40 
40 
35 
27 
35 
40 
27 
27 

1 20 
1 10 

35 
35 
80 

60 
90 
80 
70 
90 

2 90 
t 60 
9 80 

90 
40 
30 
59 
45 
45 
40 
30 
40 
45 
30 
30 

t 30 
1 20 

40 
40 
90 

258 346 
2SB 367 
2S6 3688 
256 379 
258 381 
258 400 
256 405 
2S6 407 
258 415 
2SB 434 
2SB 435 
258 440 
2S8 449 
2519 461 
258 463 
258 471 
258 472 
258 473 
2S8 474 
256 461 
258 
25B 50 
258 509 
2SB 511 
2SB 514 
256 523 
258 526C 
258 527 
258 5280 
258 529 
2SB 530 
25B 531 
2561 536 
2513 637 
25111U9 
2513 841 
250 554 
256 556 
2S6 557 
258 561B 
258 564 
256 595 
258 596 
ISB 600 
2SC 193 
2SC 184 
2SC 281 
2SC 283 
2SC 284 
2SC 317 
2SC 3524 
2SC 3534 
2SC 367 
2SC 369 
2SC 370 
2SC 371 
2SSCC 372 

2SC 37 
2SC 375 
2SC 377 
2SC 380 
2SC 361 
2SC 382 
2SC 363 
2SC 387A 
25C 3884 
2SC 394 
29C 403 
2SC 430 
2SC 454 
2SC 458 
2SC 460 
2SC 461 
2SC 478 
2SC 481 
2SC 482 
25C 484 
2SC 485 
25C 486 
2SC 493 
2SC 495 
2SC 496 
2SC 497 
2$C 509 
11¡C 510 

5154 
517 

SC 535 
2SC 536 
2SC 537 
2SC 627 
2SC 631 
2SC 632A 
25C 634A 
2SC 680 
2SC 681A 
25C 684 

1 9 TYPE 25 UP 10 24 1 9 

30 35 40 
110 125 140 
1 80 2 00 2 25 

70 80 90 
30 35 40 
30 35 40 
30 35 40 
80 90 1 00 
30 35 40 
80 90 1 00 
90 1 10 1 20 
40 53 .89 

130 145 .160 
90 1 10 1 20 
90 1.10 1 20 

110 125 140 
2.10 2 50 2 80 

.80 90 1 00 

.70 80 90 
90 1 10 1 20 
60 70 30 
80 90 100 

1 IO 1 20 1 30 
70 80 90 

.70 .00 90 

.70 80 90 
70 80 90 
90 1 10 1 20 
70 80 90 
70 80 .90 

320 340 3.70 
1 80 2 00 2.25 
1 oo 1 20 1.30 
1 00 1 20 1.30 

3.20 3 40 3 1Ó 
S00 6 00 6.60 
328 340 370 

2 75 
2.55 2 0 80 

40 .53 2 
i 10 á 1A10 
5.00 5-00 6.60 

.40 .67 50 
40 SI 59 
30 35 40 
40 53 59 
90 90 1 00 
40 53 59 

200 220 250 
1 40 1.60 1 80 

.40 70 .60 

.20 27 .30 

.30 .35 .40 
20 .27 .30 
20 27 .30 
.30 .35 .40 
30 35 40 
30 35 40 
2u 27 .30 
J5 40 45 
35 40 45 
15 40 45 
3s 40 45 
40 53 59 
20 27 30 

SÓ 6Ó 7Ó 
30 35 40 
.20 27 30 
35 40 45 
35 40 45 
60 70 80 

+ 3o 1 40 1.50 
1 IO 1 25 1.10 
130 /40 150 
130 1.40 150 
1.30' 1.40 1 50 
3.00 3 20 10 

45 55 60 
.45 55 60 

1 10 1 25 1 40 
35 40 45 

1.30 1 40 1 50 
BO 90 1 00 

2 50 2 70 300 
.30 33 40 

M 35 Ó 
130 145 160 

35 40 45 
35 40 45 
35 40 45 

190 210 240 
3 00 3 25 3 50 

80 90 1 00 

25C 693F 
2SC 696 
2SC 708 
2SC 710 
2SC 711 
2SC 712 
2SC 715 
jSC 717 
2SC 727 
25G 730 
2SC 731 
2SC 732 
224 

34 
735 

Sc SC 738 
SSC 756 
2SC 7564 
25C 763 
25G 712 
2SC 773 
7SC 774 
2SC 775 
2SC 776 
25t 7'7 
2SC "8 
2SC 'a' 

2SC 78 , 

2SC 784 
25C 785 
25C 789 
?Sc 790 
2SC 793 
25C 799 
2SC 828 
25C 629 
2SC 830/4 
2SC 838 
2SC 839 
25C 853 
2SC 867 
2SC 867A 

C 870 
Sc 871 

2SC 895 
2SC 897 
2SC 898 
2SC 900 
25C 923 
2SC 929 
25C 930 
2SC 941 
2SC 943 
2 945 

959 
971 

2 982 
Ç 9B 

29Ccc 1012 
2SC 1013 
2SC 1014 
29C 1017 
25C 1018 
25C 1030 
2SC 1047 
2SC 1041 
2SC 1060 
2SC 1061 
25C 1076 
2SC 1079 
2SC 1080 
2SC 1096 
2SC 1098 
2SC tilt 
2SC 1114 
2SC 1115 
25C 1116 
25C 11164 
2SC 1124 
25C 1127 
2SC 1161 
2SC 1162 
2SC 1166 
2SC 1167 
2SC 11708 
2SC 11728 
21C 1173 
2SC 1175 nc 1177 

C 1/W 
2SC 1209 
25C 12110 
2SC 12124 
2SC 1213 
2SC 1215 
2SC 1222 
25C 1226 

20 
1 00 
1 30 

20 
20 
20 
30 
35 

1 00 
3 00 
2 50 

20 
20 
20 
20 
20 

1 SO 
1 50 

35 
30 
35 

1 00 
t 40 

1 00 
3 00 
2 90 

9n 
7i 
JO 
35 
90 
80 

200 
2.00 

20 
.20 

2.50 
35 
30 
70 

3.20 
3.235 0 

4 20 
2 00 
2.50 

20 
20 

.20 

.20 
20 
35 
20 

t 00 
70 
70 
50 
.35 

1.20 
50 

.6Ó 
90 

1 80 
35 

340 
70 
70 

30.00 
30 
3 40 
IS 
50 

2 10 
420 
2 50 
3 20 
340 

80 
80 

1 30 
70 
20 

380 
3 80 
3 20 

50 
35 

1100 
00 
30 
30 
80 
30 
35 
20 
50 

27 
1 20 
1 45 

27 
27 
27 
35 
40 

1 20 
3 20 
2 70 

27 
27 
27 
27 
27 

1 80 
1 80 

40 
35 
40 

t 20 
160 
2 20 
3 25 
3 20 
2 10 
2 50 

35 
40 
90 
90 

2 20 
220 

200 
40 
35 
80 

3 40 
340 

40 
40 

4 40 
2.20 
2.70 

27 
27 
27 
27 
40 
27 

120 
J 0 

64 
.40 

140 

.64 
90 
70 

2 10 

30 
1 30 
1 60 

30 
30 
30 
40 
45 

1 30 
3 40 
2 90 

30 
30 
30 
30 
30 

2.00 
2 00 

45 
40 
45 

130 
1 80 
2 50 
350 30 
2.40 
2.00 

.40 
45 

1 00 
1 00 
2 50 
2 50 

30 
30 

3 00 
45 
40 
90 

3 70 
3 70 

45 
4s 

490 
2 50 
3 00 

30 
30 
30 
30 
.30 
45 
30 

1 30 
90 
90 
70 
45 

1 50 
70 
70 

1 00 
00 

2.0 
45 

3.55 3 90 
80 90 

3SÓÓ 39Á 
166 3 90 
356 390 

55 60 
64 

2 
áó 

2 70 
3 40 
3 55 

90 
90 

1 45 
80 

4 óÓ 
4 00 
360 

55 

70 
2 80 
4 90 
3 00 
3 70 
3 90 

1 OC 
1 00 
1 60 

90 
30 

4 40 
4 40 
3 95 

60 
40 45 

12 60 14 00 
110 120 

35 40 
35 40 
90 1 00 
35 40 
40 45 
27 30 
55 60 

TYPE 25 -UP 

2SC 1226A 50 
25C 1237 180 
2SC 1239 220 
KC 1279 50 
2SC 1306 1 30 
2SC 1307 t 90 
2SC 1910 20 

2SC i81>ß 2ó 
2SC 1316 4 70 
2SC 1317 :n 
2SC 1318 
2SC 13254 6 5C 
2SC 
2SC 

1327 
1330 

20 

25C 1335 
S0 
50 

2SC 1342 45 
2SC 1344 45 
2SC 1358 420 
2SC 1359 30 
2SC 1360 50 
2SC 1362 35 
25C 1364 35 
2SC 1377 320 
2SC 1363 30 
15C 1761 35 

% 45 
2SC 
2SC 

1313% 70 
2SC 1400 35 
2SC 1402 3 00 
2SC 1403 320 
2SC 1407 .50 
2SC 1419 60 
2SC 1444 t60 
2SC 1445 2 50 
2SC 1447 60 
25C 1448 70 
2SC 1449 60 
25C 1451 1.00 
25C 1454 3.20 
2SC 1475 .60 
2SC 1478 .50 
2SC 1509 .SO 
2SC 1567 60 
25C 1567A .60 
2SC 1584 6.00 
2SC 1586 6.30 
2SC 1624 60 
2SC 1626 60 
2SC 1628 60 
2SC 1617 70 
2SC 1667 3.06 
2SC 1669 .90 
2SC 1674 30 
2SC 1675 20 
2SC 1678 1 10 
2SC 1679 3.00 
2SC 1464 .30 
26C 1662 .30 
2SC 1684 30 
2SC 1687 40 
2SC 1688 35 
2SC 1708 30 
2SC 1728 70 
25C 1730 45 
2SC 1756 50 
2SC 1760 70 
2SC 1816 1 50 
2SC 1856 45 
2SC 1885 45 
2SC 1908 30 
2SC 1909 180 
2SC 1945 4 50 
2SC 1957 60 
2SC 1969 360 

2c ió s19)6 1 

2SC 1976 5 40 
2SC 2026 50 
2SC 2026 t SO 

2074 80 
2076 50 

2092 1 BÓ 
2098 3 20 
2166 1 40 

2 0 72 50 
250 77 35 
25D 90 1 30 
25D 91 1 30 
25D 92 1 30 

25D 
í7 

2 9Ó 
2SD 130 1 10 
2SD 187 35 
250 201 2 30 
250 202 3 40 
2S0 218 2 50 

10 24 1 9 TYPE 25-UP 10 -24 1.9 

55 
200 
2 70 

55 
145 
210 

27 
27 
27 

4 40 
27 
40 

6 90 
27 
55 
55 
53 
53 

4 40 
35 

.55 

.40 
40 

3.40 
35 
40 
53 
BO 
40 

3.20 
3.40 

SS 
.70 

1.60 
2.70 

70 
.So 
70 

1.10 30 
90 
55 
55 
70 
70 

630 
690 

70 
70 
70 
80 

3 20 
100 

35 
27 

125 
320 

35 

35 
45 
40 
35 
80 
.53 
55 
80 

1 75 
53 
53 
35 

200 
500 

70 
4 00 

80 
1 70 
6 00 

64 
1 80 

90 
64 

1 10 
2 00 
3 40 
1 60 

64 
40 

1 45 
145 
1 45 

3 20 
1 25 

40 
2 40 
3 55 
2 70 

60 
2 25 
2 90 

60 
160 
2 40 

30 
30 
30 

4 90 
30 
45 

7 60 
30 
60 
60 
59 
59 

a 90 
40 
60 
45 
45 

3 70 
40 
45 
59 
90 
45 

3.40 
370 

.60 
00 

200 
2.90 

so 
% 0 

1.20 
3.70 
1 00 

.60 0 

.60 

.6o 
7.00 
7.60 

.SO 
0 

340 
1 10 

40 
30 

140 
3.40 

40 
40 
40 
.60 
.45 
.40 
90 
59 
60 
90 

195 
59 
59 
40 

225 
560 

80 
4 40 

90 
1 90 
660 

70 
2.00 
1 00 

70 
1 20 
2 25 
3 70 
1 80 

70 
45 

160 
1 60 
160 
2 

Ó0 
1 40 

45 
2 65 
3 90 
3 00 

250 234 
25D 235 
250 261 
2S0 287 
2SD 300 
2SD 313 
2SD 315 
2SD 325 
2SD 330 
250 350 
2S0 380 
2SD 381 
2SD 424 
2SD 425 
250 426 
250 427 
2SD 525 
250 526 
2SK 1961 
3SK 22Y 
35K 39 
3SK 40 
35K 41 
35K745 
AN 

21<D 
AN 239 
AN 247 
AN 274 
AN 313 
AN 315 
BA 511A 
BA 521 
HA 1151 
HA 1156W 
HA 1306W 
HA 1339 
HA 1339A 
HA 1342A 
HA 1366W 
HA 1366WR 
LA 4031P 
LA 4032P 
LA 4051P 
LA 4400 
LA 44009 
LA 4420 
LE) 3001 
M5 15131. 
STK 011 
STK 013 
STK 015 
STK 435 
STK 439 
TA 7045M 
TA 7055P 
TA 7061AP 
TA 7062P 
TA 7203P 
TA 7204P 
TA 7205P 
TA 7222P 
TA 7310P 
TBA 810SH 
TC 5080P 
TC 5081P 
TC 5082P 
UHIC 001 
UHIC 002 
UHIC 003 
UHIC 004 
UHIC 005 
uPC 20C 
uPC 563 
uPC 575C2 
uPC 576 
uPC 592H 
uPC 100tH 
uPC 1008C 
uPC 1020H 
PC 1025 
PC 1154 

uPC 1155 
uPC 1156 
uPD 861 
uP0 857 
uPO 858 
PLL DIA 
PLL 02A 
PLL 034 
C-3001 
2SC F8 
4004 
4005 
SG 613 5 20 
78L05 90 
MPS U31 1 50 
SN 7400 15 

60 
60 
35 

2 50 
450 

60 
60 
60 
60 

3 80 
5 20 

85 
3 80 
2 90 
3 10 

1 80 
90 
60 
50 

1 40 
90 
90 

1 30 
1 30 

5 

1 4 
1 

4 20 
2 50 

1 50 
300 

1 80 
1 80 

1 90 
1 SO 

1 60 
200 
2 50 
2 50 
2 50 
2 SO 

2 50 
1 80 
1 80 
I 80 
1 90 
2 00 
200 
200 
200 
3 80 
7 60 
4 20 
4 50 
7 90 
200 
200 

90 
1 10 
2 50 
200 
1 60 
3.40 
1 30 
1 90 
500 
300 
3 40 
4 20 
4 20 
4.20 
4 20 
4 20 
2 IO 
1 90 
130 
1 90 

70 
1 90 
4 20 
1 90 
1 90 
200 
200 
190 
800 
8 00 
600 
300 
500 
7 60 
1 30 
2 20 
190 
2 00 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

Minimum order $5 00 Galt residents ado 6% sales tao Add SI 00 postage and handling 
'311antitr discount prices Aal Fo Out Complote Price List Manufacturer Inquiries Welcomed 

All parts guaranteed against factory defect 

TOLL FREE TELEPHONE 
Nationwide 800/421.2633 

Calif 800/262 -1525 

Hours Mon Fr. 1U -7 Sal 11 -3 

Locai 213/533-1221 

533-1228 

IMMEDIATE DELIVERY WITHIN 48 HOURS 

ON ALL TRANSISTORS IN STOCK 

FUJI -SVEA ENTERPRISE 
of l-wi SL-a In orporared 

P.O. Box 3375 Torrance, CA 90510 
Telex 21 -4732 

70 
70 
40 

2 70 
5 00 

70 
70 
70 
70 

4 00 
5 40 

1 00 
4 00 
3 20 
3 30 
2 00 
1 10 

70 
55 
60 
10 
10 
45 
45 

1 70 
4 40 
2 70 
1 75 
3 20 
2 00 
200 
2 10 
1 75 
1 80 
2 20 
2 70 
2 70 
2 70 
2 70 
2 70 
2 00 
2 00 
200 
2 10 
2 20 
2 20 
2 20 
2 20 
400 
800 
4 40 
500 
800 
2 20 
2 20 
1 10 
1 25 
2 70 
2.20 
1 80 
3 55 
1 45 
2 10 
5 20 
3 20 
3 55 
4 40 
4 40 
4 40 
4 40 
4 40 
2 50 
2 /0 
1 45 
2 10 

80 
2 10 
4 40 
2 10 
2 10 
2 20 
2 20 
2 10 
8 40 
8 40 
630 
4 20 
5 20 
800 
1 45 
2 70 
2 10 
2 20 
5 40 
1 00 
1 70 

17 

80 
80 
45 

290 
5 60 

80 
80 
80 
80 

4 40 
S 95 
1 10 
4 40 
3 40 
3 60 
2 25 
1 20 

80 
60 
80 
20 
20 
60 
60 

9ó 
4 90 
300 
1 95 
3 40 
2 25 
2 25 
2 40 
1 95 
2 00 
2 50 
300 
300 
300 
300 
300 
2 25 
2 25 
225 
2 40 
2 50 
2 50 
2 50 
2 50 
4 40 
8 80 
490 
560 
8.80 
2 50 
2 50 
1 20 
1 40 
290 
2 50 
200 
390 
1 60 
2 40 
5 80 
3 40 
390 
490 
490 
490 
490 
490 
2 80 
2 40 
1 60 
2 40 
90 

2 40 
490 
2 40 
2 40 
2 50 
2 SO 
2 40 
9 50 
9 50 
700 
460 
5 90 
8 80 

1 60 
290 
2 40 
2 50 
S 95 

1 10 
1 90 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

l..1( Isles 114 

5Iy Research 116 

50 A P Products 99 

A P Systems 102 

35 Aaron -Gavin Instruments 26 

39 Active Electronics 107 

Advance Electronics 78- 79,93,98 

34 Advanced Computer Products 109 

33 All Electronics 118 

37 American Antenna Coy. 4 

47 B & K Dynascan Co. 96 

45 Babylon Electronics 112 

Bagnall Electronics 116 

- Karel Berta 114 

Bullet Electronics 101 

Burdex Security Co 100 

S2 C F R Associates 108 

Chaney Electronics 118 

5 Channellock 24 

C I F- Cleveland Institute of 
Electronics 18 -21 

Command Productions 102 

Commercial Trades Institute 88 

43 Concord- Computer Components 118 

36 Continental Specialties Coy. 2 

65 DAK Industries 7 

page Scientific 116 

32 Delta Electronics 102 

66 Delta Products 76 

51 Diamondback Electronics 112 

31 1)igi -Key 117 

Digital Research Corporation 120 

EMC -Electronic Measurements 95 

8 Electra Company 25 

12 Electronic Book Club -Tab Books 23 

53 Electronic Supermarket 120 

Electronics & Control Engineer's Book 
Club- McGraw Hill Book Div... 28 -31 

49 Fluke 17 

41 Fordbam Radio Supply 87,103 

Forest Belt's Training Workshop 81 

29 & 30 Formula International I IO-I 11 

Fuji -Svea 121 

7 Godbout Electronics 112 

27 Grantham College of Engineering 90 

100 Heath 2,22,73 -75 

59 Hickok Electrical Instruments 37 

54 Hitachi -Denshi 5 

26 Hobby World 116 

Information Unlimited 116 

25 International Crystal Mfg. Co. 91 

24 ITC -International Television Corp. 114 

22 & 23 Jameco Electronics 104 -105 

21 Jan Crystal 108 

Lakeside Industries 102 

4 Meshna 114 

National Radio Institute (NRI) Div. of 
McGraw Hill 8 -11 

National Technical Schools 38 -4I 

62 & 63 Netronics 80,97 

20 Ohio Scientific 1 

2& 3,61,60 O. K. Machine & Tool 34- 35,27.95 

Olson 116 

19 Optoelectronics Coy. 3 

18 PAIA 90 

46 PIS Electronics 88 

38 Panasonic 13 

10 Panavise 36 

9 Perms Power Electronics 32 

15 Poly Psks 113 

17 Popular Components 122 

16 Quest 119 

55,64 RCA -Solid State 42,98 

6 Radio Shack 115 

52 Rainbow Industries 83 

42 Ramsey Electronics 106 

13 Rye Industries 26 

Sabtronics 15 

Silver Spur 102 

57 Solid State Sales 108 

58 Southwest Technical Products 92 

Spacecoast Research 102 

Speakerlab 100 

56 Sprague Products Co. 85 

Surplus Center 100 

40 Tek -EI Corp 108 

48 Telestar Inc 33 

It Tri-Star 118 

V.I.Z. Mfg. 89 

28 Wersi Electronics 92 

14 Zemeo 16 

MOVING? 

Don't miss a 

single copy of 
Radlo -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

name (please 

address 

city state 

Mall to: Radio- 
SUBSCRIPTION DEPT., 

BOULDER, 

ATTACH 

LABEL 

HERE 

print) 

zip code 

Electronics 
P.O. BOX 2520. 

COLO. 80322 

LOW, LOW DISCOUNT PRICES 

OFFERS YOU: 

HARD TO GET COMPONENTS 

MONEY SAVING DISCOUNT PRICES 

TOP SELECTION OF FIRST QUALITY 
POPULAR COMPONENTS 

ALL COMPONENTS GUARANTEED 
TO BE FACTORY PERFECT 

(MONEY BACK GUARANTEE) 
UARTS 
AY .S-1013A 
TR1602B 
AY- 3.1015D 
AY-3-1014A 

TELECOMMUNICATIONS 
AY- 5.9100 Push Button Telephone OMller Coco I 

04 20 
3 90 
5 20 
6 75 

t395 
AY-S -9200 Repertory Dialler 
AY -S -9500 C-MOS Generator 

13 95 
4 25 

GENERATOR /ENCODERS 
RO -3 -2513 Character Generator (upper or lower case) 6 50 
AY-5-2376 Keyboard Encoder 12 10 

Ay5.3600 Keyboard Encoder 12 95 

8O11O /8035 SUPPORT CHIPS 
UPD8080AFC 8-Bit N- Channel Microprocessor 5 35 
UP08085AC Single Chip 11-Bit NChannel Microprocessor 12 75 

UPD8155C 2048 Bit Static MOS MM with 1,0 Ports 6 Timer 18 95 
UPB8212C 8-Brt I 0 Port 2 40 
UPB8214C Priority Interrupt Controller 3 90 
UPB8216C 4 -Bit Parallel Bidirectional Bus Driver 2 40 

UPB8224C Clock Generator 6 Driver for 80B0A Processor 2 55 
UPB8226C 4 -Bit Parallel Bidirectional Bus Dover 3 35 

UPB822BC 8080A System Controller 8 Bun Driver 3 95 
UPB823BC 80B0A System Controller 6 Bus Diner 3 95 
UP0B251C Prop Communication Interlace 5 40 
UP08253C Pro9 Interval Timer 13 95 

UP08255C Pro9 Peripheral Interface 5 40 

UPOB257C Prop OMA Controller 16 95 
UPDB259C Prop Interrupt Controller 1490 

MICROPROCESSOR CHIPS 
UP0780CI280) B-Bit N- Channel Microprocessor completely Z80 

compatit 
UP0780C-1128W 8-Bit N-Channel Microprocessor completely Z80 

compatible 14MHol 

CONTROLLER CHIPS 
UP0765 SmgleDoable Density Floppy Disk Controller 
F017718 Single Density Floppy Disk Controller 
FD179113 Dual Density Floppy Disk Controller IIBM compatible) 
CRT5027 CRT Controller 
UP03721) Floppy Disk Controller 

RAMS 
UP02102A1C 4 1024 Bit Fully Decoded Static MOS RAM flow power) 
UP02101ALC-4 1024 Bit 1256e41 Stato MOS RAM with separate 

I O (low power) 
UP02111ALC 4 1024 BIt (25654) Static MOS RAM with common PO 

8 output disable (low power) 
2114UCB 4K Static RAM 45Ons 

UPD5101C-E 1024 Bit 1256541 Static CMOS RAM 

UPD411AC 411 D namic RAM 
UPD416C 16K 116384,111 Bit Dynamic MOS RAM 

BAUD RATE GENERATORS 
COM5016 Dual Baud Rate Generator 
COM5036 Dual Baud Rate Generator 
9E119411 Dual Baud Rate Generator 

13 50 

15 95 

59 95 
59 95 
59 95 
39 95 
39 95 

260 

2 75 

3 50 
6 95 
4 35 
I 95 

12 75 

15 50 
15 50 
980 

SOUND GENERATOR 
5076477 Complex Sound Generator 3 65 

ASTRO 
COM1671 Asynchronous Synchronous Receiver -Transmitter 24 50 

LINEAR 
SG3524N 3 Switching Regulator Converter 5 10 

TO ORDER: Specify part number, name, price d quantity 
Check or money order must accompany order Add S1 75 for 
postage 8 handling New York State residents add 7% sales tax 

Foreign Customers Payment must be In U S dollars by inter- 
national postal money order or cashier's check Add 20% for 
shipping P. handling 

FREEINQUIRIES FROM MANUFACTURERS. 

GIFTDISTRIBUTORS. & INSTITUTIONS. 

NO C.O.D.. MINIMUM ORDER $10 00. 

(PRICES GOOD THRU NOVEMBER 15, 1979) 

Order Today from: 

POPULAR COMPONENTS INC. 

DEPT. RE 1179 
P.O. BOX 866 
MELVILLE, N.Y. 11747 
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WHEN 
COUNT 

ALL 

QUALITY 
ON 

TOP QUALITY 

Note: Model 
requires 
chart below 

MODELS 

COUNTS 
OPTOELECTRONICS FOR STATE -OF- THE -ART, 

FREQUENCY COUNTERS AT PACE SETTING PRICES. 

-7000 
See 

NEW Model K -7000 [Kit] 7 Digits 550 MHz S 79.95 
NEW Model 7010 9 Digits 600 MHz S145.00 
NEW Model 8010 9 Digits 1 GHz S325.00 

K -7000 is available "KIT FORM" only, other models factory assembled only Model K 

#AC-70 Adapter ($4.95) for 115VAC Operation, AC Adapters are included with the other models. 

for NI -CAD Battery Pack Option, etc. 

HAVE MANY STANDARD QUALITY FEATURES INCLUDING: 

ANODIZED ALUMINUM CASES - PROVIDING RF SHIELDING 

1 MEG AND 50 OHM INPUTS - WITH EXCELLENT SENSITIVITY 

AUTO DECIMAL PLACEMENT AT Hz AND MHz 

AC -DC or NI -CAD BATTERY PORTABLE OPERATION 

FULL YEAR 100% GUARANTEE [PARTS ONLY ON K -7000 KIT] 

NBS TRACEABLE CALIBRATION 

MADE IN U.S.A. COMPACT SIZES: 8010 = 3" H x 71/2" W x 61/2" D 

K- 7000 /7010 = 134" H x 41/4" W x 51/4" D 

I. - OOIMM S,. ' 

:CO C00,000 _d_ _ 
. 

:n.00000(10 NE .,. .....,.4....». M.. 
INS r r . n v. .4 w w Yw 10.00000 

xl l .. 

-.1- E OTOELFCTRONICS. INC ,. 
MP.,_.. 

7010/7010.1 8010/8010.1 K -7000 KIT 
600 MHz 1 GHz 550 MHz 
9 DIGITS 9 DIGITS $79.95 

°I. 

MODEL RANGE LED 
SENSITIVITY 

GATE 
RESOLUTION TCXO TIME .ASE EXT NI-CAD 

PRICE 10Hz to DIGITS 50 OHM INPUT HI -Z INPUT TIMES CLOCK BAIT 

- 25-250 MHz 250 -450 MHz 450 MHz -10Hz 10Hz - 10 MHz 12 MHz 60 MHz MAX FREO 20' -40'C FREO. 
INPUT PACK 

K -7000 

I 

20.50 mV 100 Hz 5 24288 YES 

kit 7995 550 MHz 7 5 -20 mV 10.30 mV 
to 550 MHz 

1-10 mV 1211 1 SEC 10 Hz 10 Hz 550 MHz 1 
6 PPM MHz NO OPTION 

$15 

7010 145.00 600 MHz 5 10-30 40 mV 1Hz 10 Hz 1 PPM 
YES YES 

7010.1 225.00 g -20 mV mV 
to 600 MHz 

1.10 mV 1311.1 10 SEC 1 Hz 
600 MHz 0 1 PPM 

10 MHz OPTION 
f25. 

OPTION 
$15 

8010 325.00 10 Hz PPM SES 
YES 

80,0.1 405.00 1 GHz 9 1 -10 mV 5- 20mV 10 -35 mV 1.10 mV (8: 01 -20 SEC 1 Hz 1 Hz 
1 GHz 

1 

Olt PPM 
10 MHz STD OPTION 

SIT 

Has precision (0.1PPM TXCO Time Base 

Order Toll FREE 1- 800 -327 -5912 
OE ELECTRONICS, INC. PHONE ORDERS Rl ON charge fai 
5821 N.E. 14th Avenue, Fort Lauderdale. Florida 33334 (305) 771 -2050 

VISA 
TERMS Orders to U S and Canada. add 5 °o for shipping handling and nxulance to a mazmur- nt z 
C O.D collection tee S1 00 Orders under 51500 add ex! ,c qular cher 
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The K40 
Speech Processor. 

So unique it's patented. 
So good its guaranteed 
to out - perform any 

microphone on any radio. 

CLIPS 
ANYWHERE 

WITHOUT A CLIP! 
Molded four -pole 

internal magnet clamps 
instantly to any steel 

surface Steering 
column, metal dash, roof 

top, or the side of your 
CB radio No groping for 

your mounting clip 

PROCESSES 
SPEECH WITH A 

COMPUTER CIRCUIT! 
It's its own computer -it auto- 
matically monitors your speech 
and adjusts it in micro- second 
increments pumping so much db 
gain into your speech that you get 
400% more power than a standard 
mike 

GUARANTEE I: 
The K40 Speech Processor is guaranteed 
to outperform any microphone it replaces 
or return it for a complete and full re 
within 7 days from the K40 Dealer 
installed and tuned it 

GUARANTEE II: 
Unconditionally guaranteed for 12 months 
Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical 
failure. Guaranteed against electrical tarl- 
ure. No exclusions. No gimmicks. Fa a II 
12 months. 

ox .-ro -- ^-_ 

SOUND SENSITIVE 
2 INCHES OR 2 

FEET! 
A microphone so sensitive it will 
select your voice and process your 
speech no matter how close or far 
you are from the microphone 

TWO MICS 
WITH ONE 
SWITCH! 

Switch up for a high - 

pitched transmission for 
cutting congested city 
traffic Switch down for a 

mellow base in open, 
uncluttered rural areas 

NOISE 
CANCELLING 

Pull the Processor directly 
to your mouth and speak 
directly into the mic. The 
Processor adjusts to your 
voice-and blanks out all the 
cab noise while you re speaking. 
Automatically 

FRESH CHARGE 
WITH NO 
BATTERIES! 
Patented electronic storage 

system recharges while you 
listen to the radio. It provides 

a fresh electrical charge every 
time you squeeze the trigger You 

never replace batteries 

$42.50` 
American Antenna Elton. 11601111 

'suggested retail. 
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SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALER' THROUGHOUT THE U.S. AND CANADA 


