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leads, piles of probe s or dangling
cords. The SC61 is an entire service
bench in one unit. You can't get
neater than that.

Cut your service time in half:
When we say the SC61 will cut
yourservice time in half,we're being
conservative. We know of cases
where the SC61 has saved much
more time than that. Every situation
is different, however, so try an
SC61 and jud ge for yourself. Here's
our offer.

Money back guarantee: If the
SC61 does not at least cut your
present service time in half during
the first thirty days, you may
return it for a full refund, inc luding
freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Call toll­
free today, and ask for our eight
page color brochure. It could be the
most time-sav ing call you make
this year!

scopes as well, for measurements
you can trust in today's high
preci sion circuits.

Plus having everything you
want to know about a test point, at
the push of a button , eliminates
guesswork and backt racking

A special Delta function even lets
you intensify any part of a wave ­
form and digit ally measure the
PPV, time or frequency for just that
waveform sec tion. This really
speeds VCR alignment and ca libra­
tion procedures.

And it's neat: No more tangled

SQN C O F=t1iiiil$3275

If you use a general purpose
osc illoscope for troub leshoot ing we
can cut your present service time
in half with the SC61 Waveform
Analyzer.

It's ten times faster-ten times
more accurate: The SC61 is the
first and onIy instrument to integ rate '
the speed and accuracy of a
dig ital readout with the viewing
capabi lity of a high performance 60
MHz scope. Connect only. one
{2Tobe and you can view any wave­
form to 60 MHz. Then, just push
a button to read DCV, PPV, fre­
quency and time.

There are no graticules
to count or calcul ations
to make so every
measurement is 10
to 100 times faster
than before.

The digital read ­
out is 10 to 10,000
times more acc urate
than con ventional
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CE qu ant.
100 price

Part # per disc ($)
SAVE ON WABASH DISKETTES

Product Description

8" SSSD IBM Comp atible (128 B/S, 26 Sectors) F111 1.99
8" Same as above, but bulk pack w/o enve lope F111 B 1.79

8" SSSD Shugart Com patible, 3 2 Hard Sec to r F31 A 1.99
8" SSDD IBM Compati ble (128 B/S , 26 Sectors) F131 2.49
8" DSDD Soft Sect or (Unf orm att ed) F14A 3.19

8" DSDD Soft Sect or (256 B/ S, 26 Sec to rs) F144 3. 19
3" DSDD Soft Sec to r (5 12 B/S , 15 Sec tors) F145 3. 19
8" DSDD Soft Sec tor (1024 B/ S, 8 Sec tors) F147 3.19

5'14" SSSD Soft Sect or w/ Hub Ring M11 A 1.59
5'14" Same as above , but bulk pack w/o enve lope M11 AB 1.39

5'14" SSSD 10 Hard Sector w/ Hub Ring M41 A 1.59
5V. " SSSD 16 Hard Sector w/ Hub Ring M51 A 1.59
5V. " SSDD Lanier No-problem co mpat ible M51 F 2.99
5 '14" SSDD Soft Sec to r w/ Hub Ring M13A 1.89
5 '14" Same as above, but bulk pack w/o enve lope M13AB 1.69
5V." SSDD Soft Sect or Flippy Disk (use both sides ) M18A 2.79
5'14" SSDD 10 Hard Sector w/ Hub Ring M43A 1.89
5'14" SSDD 16 Hard Sector w/ Hub Ring M53A 1.89

5'14" DSDD Soft Sect or w/Hub Ring M14A 2.79
5 '14" DSDD 10 Hard Sect or w/Hub Ring M44A 2.79
5V. , DSDD 16 Hard Sector w/ Hub Ring M54A 2.79

5 '14" SSQD Soft Sector w/ Hub Ring (96 TPI) M15A 2.69
5 '14" DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79

SSSD = Sin gle Sid ed Sing le Den si ty; SSDD = Sin gle Sided Dou ble Den si ty;
DSDD = Double Side d Double Densit y; SSQD = Sin gle Sided Quad Density;
DSQD = Double Sided Qu ad Densit y; TPI = Track s per in ch.

Buy with Confidence
To get the fastest delivery from CE of your Wabash computer
products, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax or
supply your tax 1.0. number.Written purchaseorders are accep­
ted from approved government agencies and most well rated
firms at a30%surcharge for net 30 billing. All sales are subject to
availability, acceptance andverification. Allsalesare final. Prices,
terms and specifications aresubject to changewithout notice. All
prices are in U.S. dollars. Out of siock items will be placed on
backorder automatically unlessCfi is instructed differently. Min­
imum prepaid order $50.00. Minimum purchase order $200.00.
International orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments
are F.O.B. Ann Arbor, Michigan. No COD'splease. Non-certified
and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of
100 8-inch discs or $6.00 per case or partial-caseof 100 S'/4-inch
mini-discs for U.P.S. ground shipping and handling in the con­
tinental United States.

Mail" orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card
or Visa card, you may call and place a credit card order. Order
toll-free in the U.S. Dial 800-521-4414. If you are outs ide the
U.S. or in Michigan, dial 313-994-4444. Order your Wabash
diskettes from Communications Electronics today.
Copyright ~ 1 982 Communicati ons Electron ics" Ad # 110582

[ffillZJ~ (fJ1
OrderToll-Free! wabash
800-521-4414 e~ror·free

In Michigan 313-994-4444 diskettes

Now...Get High Quality at a Low Price
Wabash means quality products that you can depend on.
For ove r 16 years, Wabash has been making high quality
computer products. Wabash diskettes are made to provide
error-free performance on your computer system. Every
Wabash diskette is ind ividually tested and is 100% certified
to insure premium performance.

Why Wabash is Special
The quality of Wabash diskettes is stressed throughout
the entire manufacturing process. After coating, all Wabash
diskettes go through a unique burnishing process that
gives each diskette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form­
ulated to increase diskette life. This saves you money,
since your discs may las t longer. It also assists your disk
drives in mainta ining constant speed which can reduce
read and write errors.

Special Sea!. . .Helps Prevent Contamination
To keep out foreign particles, a unique heat seal bonds the
jacket and liner together. A special thermal seal which
avoids contamination from adhesives, is then used to fold
and sea l the jacket. This results in outstanding perfor­
mance and true re liability. Wabash then packages each
diskette, (except bulk pack) in a super strong and tear
res istant Tyvek" eve lope. The final Wabash product is
then shrink-wrapped to insure cleanliness and reduce
contamination during shipment.

Each Diskette is 100% Critically Tested
Since each step in the Wabash diskette manufacturing
process is su bject to strict quality control procedures, you
can be sure Wabash diskettes will perform for you. And
every Wabash diskette meets the ultra-high standards of
ANSI, ECMA, IBM and ISO in addition to the many critical
quality control tests performed by Wabash. Wabash does
all of this testing to provide you with consistently high
quality diskettes. Reliability and data integrity - that's
what Wabash qual ity is all about.

Flexible Disc Quant ity Discounts Available
Wabash diskettes are packed 10 discs to a carton and 10
cartons to a case. The economy bulk pack is packaged
100 discs to a case wi thout envelopes or labels. Please
order only in increments of 100 units for quantity 100
pricing . Wi th the exc eption of bulk pack, we are also
willing to accommodate your smaller orders. Quantities
less than 100 uni ts are available in increments of 10 units
at a 10% surcharge. Quant ity discounts are also avail­
able. Order 500 or more discs at the same time and deduct
1%; 1,000 or more saves you 2%; 2,000 or more saves you
3%; 5,000 or more saves you 4%; 10,000 or more saves
you 5%; 25,000 or more saves you 6%; 50,000 or more
saves you 7% and 100,000 or more discs earns you an 8%
discount off our super low quantity 100 price. Almost all
Wabash diske ttes are immediately available from CEo Our
warehouse facil ities are equ ipped to help us get you the
quality product you need, when you need it. If you need
furt her assistance to find th e fle xible disc that's right for
you, call th e Wabash diskett e compatibil ity hotline. Dial
toll-free 800-323-9868 and ask for your compatibility
rep resentative. In Il linois or ou tside the United States dial
31 2-593-6363 between 9 AM to 4 PM Central Time.

wabasH
diskettes I~
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$1.39 each!
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HIGH
RESOLUTION

CABLE
COMPUTER

BILINGUAL TV

SOUPED-UP
PROJECTION

TEENY TV's

How do you get 1,OOO-line resolution out of the 525-line television system? Digitally. Based on
word leaking from the labs, the TV set industry here, in Europe, and in Japan is working
toward doubling the number of lines a television receiver will convey by means of digital
" interpolation"- generating new lines based on the average of the lines above and below
them-and eliminating interlace , which wouldn 't be necessary in a 60-frame-per-second
picture. ITT Semiconductors in Germany has developed an all-digital signal-processing
system (see Radio-Electronics, September 1982) which could accomplish that purpose ,
according to its engineers. RCA's principal goal in digital-TV circuitry is the development of a
compatible high-resolution system, said William Hittinger, executive VP for research and
development, who adds: "We believe it will come in this decade. "

In Japan, Hitachi has developed a digital converter to separate the received luminance and
chrominance signals, and double the number of scanning lines without a change in transmit­
ter standards; it says that development of a VLSI chip could bring the cost down to the
consumer level. Sony also has a digital-scanning system, non-interlaced, which doubles the
number of lines by using a 60-frame-per-second picture.

Later this year, your friendly neighborhood cable system may put a personal computer in your
home for a few dollars a month , under a plan developed by Time Inc. and Matsushita Electric.
Under the arrangement, Matsushita will develop and manufacture a combination teletext
decoder and personal computer, to be distributed by cable systems carrying Time Video
Information Services teletext transmissions. The decoder-computer would cost cable oper­
ators about $150-$200 and they'd rent it to subscribers as part of the $5-$10 monthly fee for
teletext service. The same hardware , which probably will have 64K capacity , may also be
available for sale through dealers . .

While most video addicts look forward to multichannel TV sound to bring stereo audio to TV,
the networks and some independent broadcasters see other-and perhaps more lucrative­
possibilities in the standards now being worked out by an industry committee (see Radio­
Electronics, January 1983 issue) . They have their eye on "SAP"- which stands for "sepa ­
rate audio program," which will be a part of the new sound system, separate from the
multiplexed stereo audio system. That separate channel , with a frequency response going
out to 8 or 12 kHz (depending on which system is ultimately adopted) probably will get its first
use in providing simultaneous dubbed Spanish sound on network shows in areas with large
Spanish-speaking populations. Other suggested uses are descriptions of program action for
the blind. .

A high-output long-life light bulb may be the key to the future of home projection-TV. General
Electric 's Lamp Division is working to develop a light source that will free giant-screen home
television from the cathode-ray tube. A high-priority effort at GE is the development of a
super-bright hiqh-resolution projection system for the home using the principles of its in­
dustrial Talaria system, which now sells for $40,000 and up. Unlike most TV projectors, which
depend on three cathode-ray tubes to develop light, Talaria uses elecfron qunsto distort the
surface of a viscous oil layer. An external light source (xenon lamps are used in the present
models) is diffracted by that modulated layer of oil through a lens system and onto the screen.
GE officials are hoping to come up with the super-bright home version of Talaria in perhaps
two or three years, possibly at a price between $2000 and $3000 .

Hot on the heels of Sony's flat-tube Watchman with the 2-inch picture will come a host of other
pocket-sized monochrome TV sets. Sinclair 's 3-inch flat-tube set is scheduled for sale this
year, as are several sets using LCD's instead of picture tubes. Seiko's wrist TV (which has
some of its electronics plus battery pack in a pocket box attached to the TV by cable) , is now
on sale in Japan at about $400 . Casio will soon offer a 12-ounce LCD pocket TV at about
$200 . And by year 's end, Sanyo expects to have L~D sets in 3- and 4-inch screen sizes.R-E





WHAT'S NEWS

SLOTTED RIBS AND SLIP-IN MESH SECTIONS cut the KLM X-11 insta lla­
tion time by 60 to 70 percent.
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Two RCA satellites
for direct broadcast

RCA Astro-Electronics has been
awarded a contract in excess of
$100 million to design and build
two direct -broadcast satell ites
(DBS) for Sate llite Te levis ion
Corpo rat io n (STC), a who lly ­
owned subsidiary of COMSAT
(Co mmunications Sate ll ite
Corporation).

STC's initia l DBS service will
use two satellites to serve an area
appro ximat ing the Easte rn time
zone of the United States. STC will
offer three channels of pay televi­
sion beamed direct ly from the
satellites- which will be several
times more powerfu l than con­
ventional commercia l satellites­
to individual homes equipped with
2- to 2%-foot receiving antennas.

New satellite antenna
cuts installation time

An installation-time saving of up
to 70 percent is offered by the new
KLM 11-foot satellite receiving an­
tenna. That includes installation of
the new heavy-duty KLM Polar­
Trak mount. The average setup
time of the new antenna is 2%
hours, as against the 6 to 8 hours
normally required for older an­
tennas. The new antenna is made
up of radial rib sections and in­
dividual slide-in mesh panels, thus
not only reducing setup time but
making it shippab le in compac t
cartons via UPS.

The KLMX-11 delivers 40.5 dB
gain at 55 percent efficiency. It has

a focal length of 69 inches and a
focal-length/diameter ratio of 0.47.
Weight is 125 pounds and the wind
resistance is up to 100 miles per
hour.

Advertising aims to
educate readers

" A far greate r amount of in­
format ion that explains the ex­
panding array of new electronic
products," is the key to attracting
the public to more high-class TV
receivers and other video pro­
ducts, says Joseph Donahue of
the RCA Consumer Products Divi­
sion.

To that end, RCA is publishing a
specia l magazin e, Living With
Video , as part of it s curre nt
advertising campaign. It will "help
bring the average TV viewer into
the expanding video age where TV
sets are also sophisticated moni­
tors for use with ot he r video
accessories suc h as ga mes ,
videodisc players, videocassette
recorders, and home computers,"
says Donahue. Living With Video
devotes spec ial chapters to the
major product categories with a
combinat ion of understandable
technica l information and a series
of "Decorating with Video" articles.

Dialog adds nine new
retrieval databases

Dialog Info rma tion Services ,
which claims the world's largest
on-line information-retrieval sys­
tem, has added nine databases to
the 150 already in place:

TELEGEN contains information
abo u t b io logy and genet ic
engineering in over 54,000 re­
cords.

BOOKS IN PRINT co nta ins
650,000 records, listing the entire
current U.S. book-p ublishing in­
ventory.

LABORLAW has over 150,000
summaries of decisions on labor
relations, fair employment, wages
and hou rs , and occupat ional
safety and health.

PAPER CHEM conta ins about
160,000 records, produced by the
Institute of Paper Chemistry.

ELE CTR ONI C Y E L LOW
PAGES-CONSTRU CTION DI­
RECTORY has more than 880,000
records coveri ng all contractors
and construction agencies.

WATER NET , th e file of the
American Waterworks Assoc ia­
tion, contains 5,000 records from
1971 to date.

BLS EMPLOYMENT, HOURS
AND EARNINGS, with 23,000 re­
cords, provides numerical data
from the U.S. Bureau of Labor Sta­
tistics.

CHEMSIS 82 +, CA SEARCH,
AND CHEMZERO are three data­
bases that list almost 5 million che­
mical substances.

The price for searching the new
databases ranges from $30 to
$130 per connect hour-a full re­
cord printed off-line costs from 15
to 75 cents, with the majority avail­
able for 20 cents.

Literature is available from Di­
alog Information Services, 3460
Hillview Ave., Palo Alto, CA 94304.

Computer now responds
to anybody's voice

Software that enables a compu­
ter to respond to anyone's voice
was exhibited in the Mini-M icro
section of the recent WESCON
convention in Anaheim , CA, by
Votan, a leading supplier of com­
pute r speech- tec hnology pro ­
ducts . The system requires no
user training. It recognizes the di­
gits 0 through 9 and eight com­
mand words, including "yes" and
"no."

Speaker -independent recogni­
tion provides a set of statistically
sampled utterances of a particular
word by a large and varied popula­
tion base , thus eliminating any
need for system training by the op­
erator . Seve ral thousa nd utter-

ances are collected and analyzed
to form a specific word from the
population sample. Thus the com­
puter will respond to almost any­
one's pronunciation of the digit or
command.

Speaker -indepe nde nt wo rd
recogn it ion e li mi na tes t ime ­
cons uming user t ra ining, and
allows the untrained public to ac­
cess data bases or to control
equipment, even over telephone
lines. Applications such as shopp­
ing by phone, vo ice mail , and
banking all become possible sim­
ply by picking up the telepone and
talking.

Votan believes that the new
word-recognition product will be
available in original equipment­
manufacturers' quantities for less
than $2,000.

Sony starts division
to develop business

To match its rapidly unfolding
technological developments with
potential markets, Sony has an­
nounced the establishment of a
Business Development Division.
Accord ing to Sony's president,
KenjiTamiya, the new division "will
prov ide Sony with a complete
structure for effectively converting
our research and development In­
vestments into new business op­
portunities for the company."

Based at Sony's Operat ions
Headquarters in Park Ridge, NJ,
the division will work closely with
Sony's researc h laboratories in
Japan and the United States, as
well as with selected outside com­
panies. It will concentrate on CATV
systems and terminals, receivers
for direct satellite broadcasts, sub­
scription TV, videotex, and teletext
systems and terminals in the im­
mediate future.

H.S. grads unqualified
for engineering studies

Seventy-five percent of today's
high school graduates- no matter
how good their grades- just lack
the necessary math and science
they need to enro ll in co llege
engineering courses, reports the
Electronic Industries Association
(EIA) . The Hum an Resour ces
Council of the EIA blames the
situation on "a declining national
com mitment " to inter est high

conti nued Oil page 8



TEK 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tek's most successful
scope series ever: At $1200-$1450,

, it's easy to see why!

In 30 years of Tektronix oscil­
loscope leadership, no other
scopes have recorded the
Immediate popular appeal of
the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they
offer at a surprisingly affo rdable
price.

There 's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical con nectors , And
eliminated the need for a cooling fan ,

' Price F.O.B. Beaverton , OR. Price subject to change.

Copyright @1982. Tektronix, Inc. Ail rights reserved. TTA-338

Yet performance is written allover
the front pane ls. There 's the band­
width for digital and analog circuits .
The sensit ivity for low signal mea­
surements. The sweep speeds for
fast logic families . And delayed
sweep for fast , accurate timing
measurements.

The cost: $1200* for the 2213.
$1450* for the dual time base 2215.
You can order, or obta in more
info rmat ion, through the Tektronix
Nationa l Marketing Center, where
technical personne l can answer
your questions and expedite
delivery. Your direc t order inc ludes

probes, operating manuals, 15­
day return policy and full Tektronix
warranty.

For quantity purchases , please
contact your local Tektronix sales
representati ve.

Order toll free:
1-800-426-2200
Extension 47
In Oregon call collect:
(503) 627-9000 Ext. 47
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continued fr om page 6

WHAT'S NEWS

THE SELF-CONVERGING PICTURE-TUBE system. Image beams from
each of the three tubes follow carefully engineered paths through preci­
sion acrylic lenses, which weigh about half as much as glass lenses. The
Images are then reflected by two glass mirrors that reflect more than 94
percent of the light that strikes them.
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school students in math and scien­
ce courses.

The report-available from
EIA-gives informat ion on tech­
nical educat ion in the United
States and its importance to high
technology; the balance of supply
and demand in various technical
fields, and job opportunities in
electronics.

The EIA hopes to reach local
school systems-who are most
important in making decisions ab­
out early science and math
education-with the report, and is
organizing a campaign to do so.
"The problem is to be addressed,"
says EIA president Peter McClos­
key, "at the local level with volun­
teer employees-at all levels­
from our member companies."

Copies of the report may be
obtained by contacting the EIA Hu­
man Resources Council, 2001 Eye
St., N.W., Washington, DC 20006
(phone 202-457-4925).

Self-converging tubes
for projection TV

The problem of converging the
three images of a color projection
TV, formerly attempted with com­
plex electronic circuitry and adjust­
able consumer controls is now
solved, reports Zenith.

The patented solution is in the
tubes themselves. In a con­
ventional projection color-TV set,
three tubes-red, green, and
blue-are mounted side-by-side.
Only the middle (green) tube can
be aimed squarely at the screen.
The others are tilted slightly in­
ward. That distorts their images on
the screen, and the picture has to
be converged manually.

Zenith's solution was to tilt the
facep lates on the red and blue
tubes slightly. That distorts the im­
age projected on the screen. The
distort ion produced by the tilted
face place is in the opposite direc­
tion to the distortion caused by the
off-center mounting of the outside
tubes. The two distort ions thus
cancel each other, resulting in a
perfectly "self-converged" picture.
Since the correction is built into the
tubes themselves, controls and
electronic parts are eliminated,
and correct convergence becomes
automatic.

Another improvement in the new

tubes is a special bipotential gun
designed to maintain resolution at
high brightness levels. In many
conventional tubes , the dots of
co lor on the screen tend to
"bloom" whenever the tube is driv­
en to provide a bright picture, pro­
ducing a fuzzy image. Brightness
must be reduced before the dots
return to normal size.

The new electron gun operates
on a fixed DC voltage, and is de­
signed to hold the dots as sharp
colored points at high brightness.
The result is sharper detail at all
levels of brightness.

Bible now published
on vid eodisc

Noting the strong consumer re­
sponse to such videodisc pro­
g rams as " T h e T en Com­
mandments ," RCA has licensed
five volumes of The New Media
Bible, a video translation of the
Bible by the Genesis Project. RCA
also has options on the additional
27 volumes for use in its videodisc
system.

Seth Willenson of RCA Video­
disc notes that "The Ten Com­
mandments" has sold about
30,000 copies, which amounts to

more than $1 million at retail
prices. "We are bringing spiritual
values into the home in an historic­
al, realistic, and entertaining way
that appeals to all the family," Mr.
Willenson said. "To those parents
who are concerned about what
their children watch on television,
the videodisc permits them to
select from awide variety of family­
oriented programs."

Alaskan satelli te
in orb it

Satcom V, is a 2,385-pound ad­
vanced domestic communications
satellite that was launched last
October. It will provide long­
distance commun ications within
the State of Alaska, and between
Alaska and the rest of the United
States. The craft will also carry the
state's rural area, television, and
emergency medical networks.

RCA A mer i can C 0 m­
munications will operate the
spacecraft as joint licensee with
the owner, Alascom, Inc., the long­
lines carrier for the state of Alaska.

RCA Satcom V is the first all­
solid-state communications sat­
ellite, and is the first of a series of
advanced spacecraft. They will
provide up to a 50 percent increase
in voice/data capacity over their
predecessors, while remaining
compatible with present in-orbit
Satcom satellites, and with terres­
trial facilities.

New CBS-Columbia group
to market software

A new unit, CBS Software, has
been formed to develop, license,
and market game, education, and
home-management software for
personal home computers.

Edmund R. Auer, Senior Vice
President of the Columbia Group,
reports that concurrently with es­
tablishment of the CBS Software
unit, a license agreementhas been
signed with K-Byte for the exclu­
sive worldwide marketing and dis­
tribution rights to K-Byte computer
games, including those that will be
developed during the next four
years.

CBS Software will initially offer
the K-Byte games for the Atari 400
and 800 systems, and is evaluat­
ing several other formats for the
games.



For $35.50

Here's your best YOM value.
It's compact, drop-proof (3 feet) and provides 21
color-coded ranges-volts, milliamps, ohms,
temperature scale and decibels. True quality instru­
ment foryour portable applications. Tough, accur­
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/Volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200°C. Battery Test provision.
Meter OFF position. Temperature scale (special
probe optional).

WV-547D. Same instrument in impact-resistant
carrying case. Handle converts to tilt stand.

539.95

Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you .

Look to VIZ for value" quality" availability.
Over 70 instruments in the line- PLUS full accessories.

VIZ Mfg . Co., 335 E. Price St., Philadelphia, PA 19144

CIRCLE 73 ON FREE INFORMATION CARD
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EDITORIAL
Electronics In Medicine

Electronics has a great impact on our day-to-day lives. It places a
tremendous amount of information at our fingertips, reduces our day­
to-day chores, improves the "quality" of life, and provides a virtually
unlimited supply of entertainment right in our living rooms.

In fact, it we stopped to think about it for a moment, we could name
many benefits that electronics makes possible. But after we finished,
how many of us would have included medicine in our listings.

I'm not thinking of the electronic thermometer, either. Basic research
continues to investigate new applications of electronics. For example,
researchers are implanting electrodes in the inner ears of deaf people
to help them hear. So far, success has been modest-patients hear
medium-to-Ioud sounds only-but progress is continuing. When that
technique is perfected, researchers envision a "bionic" ear. Along the
same lines, researchers are investigating a technique for attaching an
electronic camera directly to the brain; they will be using surgically im­
planted electrodes.

Researchers are also investigating the effects of electric fields on
bone growth. Placing a fracture into an electric field has speeded the
healing of bone injuries that have proven to be difficult to mend on
their own.

Out of the University of Pennsylvania comes a pair of electric
braces that researchers believe will cut in half the time required to
straighten teeth.

On a completely different front, a researcher from the University of
Florida has developed a device that shatters kidney stones. The
patient lies in a bathtub and is subjected to shock waves created by
high-voltage discharges. The shock waves are what break up the kid­
ney stones.

And those are just some highlights of the intensive investigation of
electronics applications in medicine. The bionic human is no longer
just a fictional fantasy and may be children's reading compared to
what is still to come. The promise of electronics and its limitations are
still somewhere far in the distance and it's going to be a true-life expe­
rience as we live through the next few years.
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(List Price $299\

SALE!

$13900

(when you buy 6 tape programs at sale prices)

• We Love Our Customers
Our Prices and Service
Prove It!

• One Day Delivery Express
Mail

• Commodore 64 Program·
mers Reference Guides
Free With Purchase

• Over 500 Programs To
Choose From

• Free Catalogs

Address _

City _

15 DAY FREE TRIAL
,•..•............•............. ....••

DON'T MISS THIS SALE·ORDER NOW

o C.O.D.

VIC·2O for only $139. plus
$59. for 6 pack of progrsms
Specify pack wanted_~

33K·VIC for only $199.

41K·VIC for only $249.

49K·VIC for only $299.

Tractor Friction Printer $399.

Super 10' Printer $499.

60K Memory Expander $79.

aame Loader-Alarl $79.

Credit Card No.

Expiration Date

State -.LZlp Code

o VISA 0 MASTERCARD

o

Add $10.00 for shipping, handling and In­
surance. illinois residents please add 6%
tax. Add $20.00 for CANADA, PUERTO RICO,
HAWAII orders. WE DO NOT EXPORT TO
OTHERCOUNTRIES.
Enclose Cashiers Check, Money Order or.
Personal Check. Allow 14 days for delivery, 2.
to 7 days for phone orders, 1 day express:
mall! •

..~.n!i~~.O!g~~s.~~!~~~~n.~.S.~~ll:~S.:•••••••:

We ship C.O.D. and honor Visa and Master
Card.
Name _

o
1 0
o
o
o
o
o

IMMEDIATE REPLACEMENT WARRANTY
If your computer falls because of warranty
defect with in 90 days from date of purchase,
you simply send your computer to us via
United Parcel Service prepaid. We will " lrn­
mediately" send you a replacement computer
at no charge via United Parcel Service prepaid.
This warranty applies to all products we sell
because WE LOVEOURCUSTOMERS!!

WOWII Plug In our new "GAME LOADER" and
you can play all ATARI video game cartr idges,
Actl vlslon, Imaglc M-Network on your VIC·20
computer. List $99. Sale $79.

LOW COST PLUG IN EXPANSION

&OK MEMORY EXPANDER $79

WE HAVE THE LOWEST PRICES

We sell direct to customers and you save the
profit margin normall y made by computer
stores, department stores and distributors, we
are willing to take a smaller margin to develop
volume. WE LOVE OUR CUSTOMERS - OUR
PRICES PROVEIT!

Accessories plug In direc t to this computer,
extra RAM memory, data cassette, telephone
modem $99.00, deluxe 80 column printer
$399.00, 170K disk drive $349.00 all plug In
direct! You do not have to buy an expensive
expansion Interface!!

PLAYATARI GAMESON VIC·20$79

Allo ws memory expansion to 60K tota l (20K
ROM and 40K RAM). Has six slots to add six
cartridg es - you can switch select any com­
blnatlon of memory or programs. Stop and
start any program with reset butt on, you don't
have to remove cartrid ges or turn off com­
puter. This expander Is a must to get the most
out of your VIC-20Computer!

TRACTOR·FRICTION PRINTER $399

This all new COM·STAR deluxe line printer,
prints 8't." x 11" letter quali ty full size, single
sheet, roll or fan fold computer paper, labels,
etc. 40, 66, 80, 132 colum ns. Impact dot matrix,
bl-dlrectlonal, 80 CPS. Includes special cable
that plugs direct Into the VIC·2O printer port ­
no other costl y Interface Is neededI List
$599.00Sale $399.00.

SUPE.R 10· COM·STAR PRINTER$499

Has all the features of the COM· STAR printer
shown above, PLUS! 10' carriage 100 CPS, Dot
addressable bit Image graphics, 2.3 buffer, 18
character sets, 40, 48, 66, 80, 96, 132 columns,
prints true descender, super and subscript,
underlin ing. Includes specia l cable to plug In­
to the VIC·2O printe r port . List $699. Sale 1499.

You get the COMMODORE VIC·20 Computer
for only $139.00 when you buy 6 tape programs
on sale for only $59.00. These 6 tape programs
list for $96.00 to $132.001 You can choose one
of these three tape program packs: 6 GAME
program pack $59.00 (Allen Invasion, Target
Command, Artillery, Chase, Snake Out, Cattle
Round Up). 6 HOME 'FINANCE program pack
$59.00 (Check Book, Calculator, The Budgeter,
Home Inventory, Income Tax, Utili ty Bill Saver).
6 SMALL BUSINESS program pack $59.00 (Ac·
countant, Accounts Receivable and Payable,
Inventory, Order Tracker, Estimating and
Bidding, Appointments).

33K COMMODORE VIC $199
WITH 2%TIMES MORE POWER

For only $199.00 you get the COMMODORE
VIC-2O Computer ph.. WE ADD 8,000 BYTES
OF USER MEMORY to give you 2'1. TIMES
MORE PROGRAMMING POWERI This power­
ful full·slzed extra featured computer Includes
the 6502 microprocessor (UKE APPLE) 20,000
bytes ROM with a 16K extended LEVEL II
Microsoft BASIC, 13,000 bytes RAM, a total of
33,000 bytes memory, plug In expandable to
60,000 bytes, 66 key typewriter professional ex­
panded keyboard with graphic symbols on
keys, color command keys, high resolut ion
graphics, 512 displayable characters, text
display Is 22 lines 23 characters, sound and
mus ic, real time, upper lower casejuu screen
editing cursor, floating point decimal and trig
func tions, string arrays, scrolling, multi state­
ment lines, lIIe management, PEEK AND
POKE. Assembly machi ne language Is
available. We have easy to use self teaching
books and programs. Accepts TAPE·DISK AND
PLUG IN CARTRIDGES, connects to any TV,
Includes AD adaptor, R.F. modulator , switch
box, self teaching Instruction book, comes In a
beaut iful console case.

41K COMMODORE VIC $249
WITH FOUR TIMES MORE POWER

For only $249.00 you "get the 41K COM·
MODORE VIC with 4OO%..MORE PROGRAMM·
ING POWER THAN VIC·201 We add 16,000
bytes user memory to' the VIC-2O. You get a
total of 41,000 bytes memory (20,000 bytes
ROM, 21,000 bytes RAM and extended LEVEL
II BASIC)plus all the extra features listed !

49K COMMODORE VIC $299
WITH SIX TIMES MORE POWER

For only $299.00 you get the SUPER
POWERED 49K COMMODORE VIC with 600%
MORE PROGRAMMING POWER than VIC·201
We add 24,600 bytes user memory to the
VIC·20. You get a total of 49,000 bytes memory
(20,000 bytes ROM, 29,000 bytes RAM and ex­
tended LEVEL II BASIC) plus all the extra
features listed!

~
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PRDTE CTD
ENTERPRIZES (FACTORY· DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382·5244 to order

CIRCLE 92 ON FREE INFORMATION CARD

GET $150 FREE SOFTWARE
WHEN YOU BUY A
COMMODORE 64 COMPUTER! !



SATELLITE/TELETEXT NEWS
GARY ARLEN

CONTRIBUTING EDITOR
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NATIONAL
BUSINESS
TELETEXT

TWO NEW
SATELLITE
PROJECTS

TELETEXT
NEWS BRIEFS

Satellite Network Delivery Corp., a new information-distribution firm, plans to beam teletext­
type data and video material throughout the U.S. via a hybrid satellite signal that will be
retransmitted by local TV stations. SND's service, due to start in April, will include two primary
features : Business Teletext Network will carry about 100 medium-speed data channels, and
T-Sat will use digital technology to send commercials and other video programming to TV
stations. The teletext service will use the vertical blanking- interval lines of a satellite trans­
ponder; SND plans to use the new North American Broadcast Teletext Standard (NABTS)
techno logy; that is the hybrid format combining French Antiope and Canadian Telidon
standards. SND data service won't be formatted as conventional page-by-page teletext
frames; rather the data will be "s liced" into 100 channels within the VBI, with data moving at
3,000 characters per second. All transmiss ions will be addressed and encoded so that only
designated customers will have access to the services . At presstime, SND was still negotiat­
ing for satellite space; the assumption is that it will find transponder room aboard a Westar
bird.

NASA is putting new emphasis on two activities that could lead to a sizeable new effort in
satellite communications. The Advanced Communications Technology Satellite (ACTS)
program will develop multiple-beam satellites that do their own switching, operate in the
30/20-GHz range, and have fixed scanning as well as spot beams. The ACTS birds would
also have the capacity to handle system networking and would offer data speeds of up to 500
megabytes-per-second. The ACTS project had been shelved in recent U.S. budget cutbacks,
but NASA is trying to bring it back to life, goaded in part by new Japanese activity to develop
high-tech satellites of the same type.

The other new NASA effort comes in the dynamic business of mobile communicat ions,
hooked into satell ite networks. The Mobile Satellite Experiment (MSat-X) would offer thin­
route mobile commun ications for mobile phones and other transportab le communications
systems. NASA is trying to develop a two-by-four-foot horizontal patch antenna which would
cost under $500 and could downlink mobile communications from atop a truck.

NASA is encouraging the participation of private companies in both projects, part of the new
effort to develop joint ventures between government and business .

The National Capt ioning Institute, which prepares closed captions using line 21 of the
vertical-blanking interval, and British Videotex-Teletext, the U.S. marketing agency which
champions UK-format teletext, recently demonstrated a hybrid system which decodes
line-21 captions into the teletext format. That would permit captions to be sent simultaneously
via either system, and would assure that the 60,000 homes now equipped with Sears
TeleCaption decoders (a number likely to grow) won't be stuck with obsolete equipment when
teletext catches on.

Time Inc. has included several novel features in its full-channe l satellite-cable teletext
service now being tested in San Diego and Orlando. Time Teletext includes an audio
soundtrack (primarily background music), stemming from Time's belief that viewers using a
TV text service will feel more comfortab le if there's an audio factor accompanying the screen
images. The Time service also has a sizeable capacity for downloading data; the Zenith
decoder used in the test has the ability to allow users to format material in order to retrieve
specific information. For example, users can ask for data, such as "movies to be shown on
Tuesday," and the terminal will collect and display information (titles, description , ratings)
about films featured on that day.

WGBH- TV, Boston Channel 2, has begun its "Scoop" teletext experiment, using Antiope
techno logy. The 100-page teletext magazine includes considerable educational and local
information and is available at special receivers in public sites, such as libraries and schools.

More cable TV teletext services are springing up, among them a sophisticated package
delivered by Cablevision Systems in Long Island, NY, developed in cooperat ion with News ­
day newspaper. The system uses Telidon graphics and is the precursor of an advanced
interactive videotex service which the cable and newspaper companies want to introduce in
the near future. The Newsday Channel, due to begin service in April, will include news,
weather, advertising, and a daily video newscast. R-E
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7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214

• Reduced Member Prices. Save 20 % to 75 % on books sure
to inc rease your know-how
• Satisfaction Guaranteed. All book s returnable within 10
days w itho ut obligation
• Club News Bulletins. All about current selections- mains,
alternates, extras- plus bonus offers . Comes 13 times a year
with dozens of up-to-the-min ute titles you can pick from
• "Automatic Order." Do nothing, and the Main selection
will be sh ipped automaticall y! But .. . if you want an Alter­
nate se lec tion- or no boo ks at all - we' ll follow the instruc­
tions yo u give on th e reply form provided wi th eve ry New s
Bulletin
• Continuing Benefits. Get a Dividend Certificate with every
book purcha sed after fulfilling membership obligation, and
qu alify for di scounts on many other volumes
• Bonus Specials. Take adv antage of sales, events , and
ad de d-va lue rromotions
• Exceptiona Quality. All books are first-rate publisher's
edit ions, filled with useful, up -to-the-minute information
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VIoEOGAMES
An exciting new home videogame-system.

DANNY GOODM AN, CONTR IBUTING EDITOR
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lions of homes across the country and
you' re sure to see this familiar sight: the
f a m il y co lor - TV h o ok ed u p t o a
videogame co nsole, wires running all
over the place , and the family engaged in
a " spirited" conversation about whether
Dallas or Missile Command will be on the
screen tonight. Th at scene soo n may be a
little less co mmo n, however , thanks to
th e introduction of a se lf-conta ine d
ca rt r idge -progra mmab le vi deoga me
ca lled vectrex (see Fig. I) .

That is no ordinary videogame . Made
b y Ge nera l Co ns u me r E lec t ro n ics
Corporation (233 Wilshire ~lvd . , Santa
Mo nica, CA 9040 1), it features a built-in
9-inch diagonal vector-sca nning display
mon itor. Vec to r scanning produces
razor-sharp outline graphics like those
found on arcade games such as Batt le
Zone , Asteroids , a~d (in color) Tempest.
Screen characte rs spin or glide smoo thly ,
and the tiniest spec ks of light serve well as
high-r esoluti on laser blasts .

Th e other type of video-scree n imag­
ing, ca lled raster scan ning, allows areas
to be co lored in , but with less reso lution .
Home TV-receivers are of the raster-scan
type .

Vec trexs se lf -conta ined design is
unique . A bo ut th e s ize of a sma ll
portable-T V (on its side), the unit simply
plugs into any AC outlet. There's a CaITy­
ing handle built into the top of the case,
and one co ntroller panel stows securely in
a compartment beneath the scree n. The
controls ' on that panel includ e a small
joystick (it's a little too small to allow for
comfor table contro l, however) and a row
of four pushbuttons. A speake r, ON /OFF/

VOLUME and RESET switches , and jacks
for two co ntrolle r panels are located on
the front of the un it, in the compartment
under the screen.

Altho ug h the monitor is black and
white, eac h game cartridge comes with a
co lor overlay that help s ja zz up the dis­
play and indicates which contro ller push­
buttons do what. One game (Mine Storm)
is " res ident" in the unit when you buy it.
Mos t of the 12 cartridges scheduled for
introduction this year are space games,
includ ing a licen sed versio n of Scra mble .
Othe r games inclu de Berzerk, Armo r
Attack , a 3-D road race, and football.

Esse ntially a ve rsion of Asteroi ds,
Mine Sto rm is challeng ing even for the

experienced game player. In fact , most of
the cartridges are tough, espec ially at
higher levels-as they are intended to be .
In fac t , one early reviewer co mplained
t hat th e ga me s were to o tou gh ­
appare ntly he hasn ' t see n what it takes to
challenge an arca de video whiz .

T h is is o ne syste m wit h a lot of
potent ial-interesting game play, cou­
pled with 3-D effects and a very versa tile
sound package . GCE is already at work
o n future c art r id ge s . For th e avid
videogamer . Vectr ex surely is the one to
bea t.

Odyssey's K.C. 's Krazy
Chase for Odyssey 2

Ever since Odyssey ' s (I-40 and Straw
Plai ns Pike, Knox ville , TN 379 14 )
mun ch kin , named K.C. , was held in
cha ins by Atari's legal pursuers, he has
been eage r to reappear on the TV screens
of Odyssey-Z players . Now he has his
chance , this time pursuing multi- segment
monster , called a Dratapillar. that roams
throug h a maze. (Is that Drat apill ar
per haps a rel ative of Ataris dreaded

continued on page 21
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BLOOMFIELD, NEW JERSEY 07003 15

s:
}:­
:D
o
I

TCG parts perform
equal to or better than any

other parts on the market,
and come backed by an

exclusive, full two-year warranty
to prove it. You're assured of

consistent qual ity because TCG parts are tested on
state-of-the-art computerized equipment.
So be.sure to ask your distributor for quality TCG
replacement semiconductors in the bright green poly-bags
and cartons that list device type , rating limits, diagrams
and competitive equivalents right on the package!
For your own copy of the cross reference guide that
technicians are raving about , see your TCG distributor,

or write: ~4"""

G.E. is a reg istered trademark of the General Electric Company

The second edition of TCG's Master
Replacement Guide is bigger and
better than ever! Electronic technicians
across the nation have already made it
their standard semiconductor cross
reference book , and it's no wonder. With more
than 2,600 quality TCG parts , cross referenced to over
210,000 part numbers, this guide has more replacement
line numbers than G.E. or RCA!

LOOK FOR THE FULL LINE OF QUALITY TCG
REPLACEMENT PARTS:
• Transistors • Microprocessors and
• Thyristors Support Chips

. , • Memory IC's
• Integrated Circuits • Thermal Cut-Oft's
• Rectifiers and Diodes • Bridge Rectifiers
• High Voltage MUltipliers • Unijunctions

and Dividers • RF Transistors
• Optoelectronic Devices • Micr9~ave Oven

Rectifiers
• Zeners • Selenium Rectifiers



• 6-function infrared remote control
• space phone lets you answer or call from your

chair

Now! Learnon the latest•••
IRltrainingincludes

25" Neatli/Zenith
colorTVwith state-of­

the-art features
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We've taken the
finest, most advanced,
most complete TV/Au­
dio/Video course avail­
able and made it even
better. Now NRI brings
your training up to and
even beyond today's
technology with the
exciting, advanced per­
formance Heath/zenith
Model 2501 Tv. Nowyou
can learn how to service
even the latest circuitry
on the most expensive
TV sets as you assem­
ble and perform ex­
periments on your
Heathkit/zenith.
Only NRI combines
such complete
training with such
up-to-date equipment.

Choice of
Three

Specialties
And only NRI

gives you the opportun­
ity to specialize in any
of three areas. You get
the same complete
training covering Tv,
audio systems, and
video recorders, but you
select your own specialty
for practical, hands-on
training.

You can choose
to build the Heath/
zenith color TV; special­
ize in audio systems and
build your own AMI
FM stereo system; or
take your bench training
with remote-controlled
videocassette recorder
featuring NRI training
on videotape.No matter

Choice of specialty training on TV, stereo, or VCR

which specialty you elect, your prac­
tical training also includes experi­
ments and demonstrations with
the exclusive NRI Discovery
lab" and your own profes­
sional digital multimeter. All
equipment is yours to use
and keep.

Learn in Your
Spare Time
No need to quit

your job or tie up your
evenings with night
school ...no classroom
competition or rigid schedules. NRI
trains you in your own home atyour
convenience. You're a class of one
with complete course materials,
practical training on the latest
equipment, and the backing of a full
staff of professional electronics
educators. NRI brings itall to you.

The Professional's
Choice

Amillion and a half stu­
dents have already chosen the
NRI way. And over half the prac­
ticing TV service technicians in
the u.s. have advanced their
careers with convenient home
training. Among them, it's NRI
3 to lover any other school
(summary of national survey
on request).

Free Catalog...
No Salesman Will Call

Get all the facts on
complete, convenient NRI train­
ing. See all the equipment, look
over complete lesson plans,
check out our convenient time

payment plans. And see the
many other opportunities in

fields like Microcomputers, Elec­
tronic Design, Communications
Electronics, and more. Send
postage-paid card and see what ad­
vanced training is all about. If card
has been removed,please write to us.

Practical training on a real state-of-the-art
TVusing professional equipment

IRI NRISchools
McGraw-Hill Continuing

r Education Center
eJ,~ ~ 3939 Wisconsin Ave.Itn 1_ Washington, D.C. 20016

We'll give you tomorrow.
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:D
o
:I:
~

CD
CD
W

19



TheCOEX

Anatomy of a Printer

HEART-6 Month Warranty. Print
___----'r--l Head Rated for 100MillionCharacter

Life Expectancy

DEXTERllY-80 Column. 96 Column.
132 Column. Graphics and Block Print

The EPSON Alternative

I

BRAIN-2K of Buffered Memory

Best of all, the price

COE)( 80-Fr $34900
OPTIONS:

COEX Interface Card to Apple $49.95
Demo Disc for Apple Available to Dealers

Dealer Inquiries Invited

BACKBONE-9x7 Dot Matrix. Bi­
.----j;--\-------i directional Printing. Logic Seeking

Carriage Control. Standard
Underwood Ribbon.

FACE-Interface with RS-232.
Centronics. Apple. IEEE-488

FLEXlBILllY-selectable
Character Pitch. Line Spacing

and Line Feed

MUSCLE-Original Plus 2 Copies
(Carbonless Sets)

SPEED-80 Character Per Second.
Tractor or Friction Feed.

SPECIFICATIONS:
CHARACTERFORMATION PROCESS Serial. impact dot matrix
STANDARD FONT 9 x 7 (7 needles). 5 x 5 for graphicsprinting
PRINTINGDIRECTION Bi-directional
NUMBER OFCOLUMNS SO. 96 or 132. (40. 48 or 66 for enlarged characters)
CHARACTER SIZE 2.57 mm (.101") x 2.0 mm (.079") for standard

SO-column line
CHARACTER DENSllY 5 CPI for 40 column. 10 CPI for 80 column. 12 CPI

. for 96 column and 15.7 CPI for 132 column
L1NESPACING 1/ 5" . 1/8" and 1/ 12"
PRINTINGSPEED 80 characters per second
NUMBER OFCOPIES 2 (original plus2 copiesfor cabonless sets)
PAPER WIDTH 8" to 10" for friction-fedpaperand 3" to

10" sprocket-fed paper
INKED RIBBON StandardUnderwoodspool type 1/ 2" (13 mm)wide

by 11.5 yards(10.5 m) long
DIMENSIONS 387 mm (15.3") wide by 309 mm (12.2") deep by

124 mm (4.9") high.With tracto-feed assy.height is
171 mm (5.7")

POWER CONSUMPTION 90 watts maximum operation 25 watts standby
WEIGHT 8.5 Kg (19 Ibs.)
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"Have You Kissed Your Computer Lately"

Components Express, Inc.
~ 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 • ..

Terms of Sale: Cash . Chec ks, Credit Cards , M.O.• C.O.D. Calif. resid en ts add 6'*; sa les tax.

CIRCLE 8 ON FREE INFORMATION CARD



VIoEOGAMES
continued f rom page 14

Centipede? No one is saying.)
K.C. 's Kra:v Chase is one of the first

Odyssey cartridges to be compatible with
Odyssey' s speech-synthesis module, The
Voice, although that accessory is not
required. The game is deceptively simple
at first. You control K.c.'s movements
through the maze, while the six-segment
Dratapillar and two smaller characters
(Drats) jo in forces to pursue K.C. Your
goal at each level is to make K.C. gobble
up the Dratapillar's segments without
being eaten by the Dratapillar' s head or
touched by a Drat. Once you ea t a
segment, however, the Drats tum white
and flee for a few seconds. Catching up to
one causes it to stop and spin while you
collect bonus points. The basic strategy
then, is to have K.C. chase after the
Dratapillar from behind. Of course, if you
can cut off a few segments from the
moving Dratapillar. they stop, giving
K.C. plenty of time to chew them up.

The Voice can be distracting during
game play. It seems to issue warnings
li ke, " Run" and " H urry" a t
random- K.C. can be miles away from
the nearest danger. and the voice will say
" Look Out." That' s disappointing, but it
redeems itself at the end of each level
(when all Dratapill ar sege ments are

ea ten) by lett ing out a contagious ,
high-pitched laugh (while K.C. hops up
and down) and saying, " Incredible!"
(while K.C. 's mouth moves). It will take
quite a while for the novelty of the laugh
to wear away.

I recently had out-of-town friends stay
over a weekend. They didn 't own a
videoaame, so their children, aged 7 and
9, w;re thrilled to have the luxury of
having five different video-game systems
and dozens of cartridges to keep them
busy. The one cartridge they kept coming
back to-and one that the non-gaming
ad ul ts seemed to enjoy most-was
K.C. 's Krazy Chase. That's a pretty good
testimonial in my book.

While the codebreaking games are not
necessaril y new, Bomb Sq uad from
Matte i Electro nics (515 0 Rosecrans
Ave. , Ha wth orn e , CA 90250) is
decidedly different and fresh. The game
is designed for use with the Intellivoice
speec h-synthes is module . The speech

from the module is used to prompt you
through the steps of the game. Thus,
although some is merely ornamental,
much of the voice output is an integral
part of the game play.

The scenario of the game puts you on a
bomb-disposal team whose job it is to
determine the correct code numbers (only
one number at the easiest level) that will
defuse a bomb set to destroy a large
portion of the city within thirty minutes
(game time, not real time). Each code
number is hidden behind a grid of 20
squares. Each square of the grid in tum
represents an electronic circuit that needs
fixing before you can see whether or not
the square contains part of the number.
You need to fix as many circuits as you
can within the time period to figure out
the code numb er from the expo sed
squares.

When you choose a circuit to fix, the
work really begins. The screen becomes a
co lorful circuit board , with seve ral
co mpo ne n ts hi ghl i ghted. The
demolitions expert, named Frank, calls
out to you (via the Intellivoice module) to
either cut out certain components (and
substitute jumper wires) or replace them
with spare ones located above the circuit.
In the latter instance, however, you may
have to tr y seve ra l component s to
determine whether you're to follow the
shape or the color of the original. In any
case, you have to follow the correct
sequence that Frank calls out, or you' re in
big trouble.

Whi le yo u and Fra nk are bu sy
performing circuit surgery, Boris (the
terrorist who planted the bomb) razzes
you with phrases like, " It won' t be
easy," and a European-style police-car
siren rises and falls in the background.

Breaking th e co de is cau se fo r
celebration : an on- scre en firework s
display over the city' s skyline and Frank
hearty proclaims that " You're a hero!"
But if you guess wrong, he says " Oh,
no!" -and the skyline loses one-third of
its buildings in an explosion while the
waterfront ripples from the blast.

Bomb Squad is not a game,to pick up
for an easy or quick play. You' ll need to
understand the manual thoroughly before
you get the hang of it. And be prepared for
a lengthy sit-down. If adventure and
strategy are your games, you'll enjoy
Bomb Squad , but it' s not something you
will play over and over in one session. R·E
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Model 131: 5139.00
Model 135: 5235.00

Model 135: First 4Vl-digit
handheld DMM, ideal for
analytical /bio-medical service. lOA
range standard on all Keithley
handhelds.

Model 130: Keithley user
research led to unique DMM
designs. Easy to read LCOs, largest
DMM displays on the market.

DIGITAL MULTIMETERS

BJltAl'i/.#,Jj, 70 MHz. Dual Time
BASE SCOPE

GRAND OPENING

MODEL ......s. PRICES
1570 .$

• 1 mV/division sensitivity to 70 MHz

• 500 f.l.V/division cascade sensitivity

• Four-input operation provides trig­
ger view on 4 separate inputs.

• Alternate time base operation

• Switching power supply delivers
best efficiency and regulation at
lowest weight

MODEL
1479B

TRIPLETT

LEADER •

Model 128: Beeper DMM
designed to meet the tough specifi­
cations of a major computer
manufacturer. See/hear display
includes over/under arrow and
on /off beeper .

Model 131: 0.25% accuracy
added to the easiest to use handheld
DMM. Color-coded front panels for
maximum clarity , minimum
confusion.

Model 128: 5139.00
Model 130: 5124.00

• Mastercharge & Visa shipped within 24 hours.

• Bank checks or Money Orders shipped within 24 hours.

• Personsl checks - please allow 3 weeks lor check to clear.

• All prices plus shipping charges. Please call lor appropriate
charges. Use our toillree number.

• New York Slate residents add appropriate sales tax.

• PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Quantities are limited

I<EITHLEY

•
• Built-in signal delay line permits

view of leading edge of high fre­
quency pulse rise time.

• Triggers on signals up to 50MHz

• Rectangular CRT with P31 phos­
phor

• Mode automatically shifts between
CHOP and AL TERNATE

BWJ:@#,Jj' 30 MHz TRIGGERED
SCOPE

, -
$1,595.00
While quantities last

MODEL
1590

I<LII HLf )'

_ CALL FOR OUR

'-I••••IiiI...... GRAND OPENIN
PRICES

• Mode automatically shifts between
CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front-panel X-V operation

• Differential input capability

• 19 calibrated sweeps-.5f.l.SEC/cm
to .5SEC/cm

• Sweep to .1f.l.SEC/cm with 5x;
1.5SEC/cm with uncallbrated vernier

We don't just take
orders we ship orders

• 1mV/division sensi tivity to 100MHz
• 500f.l. V/divi sion cascade sensitivity
• 2ns/division sweep rate with 10 x magnifier
• Four- inpu t operation provides trigger views or

four separate inputs
• Selectable 1Mn or son inputs
• Alternate time base operation
• 20MHz bandwidth limiter for best view of low

frequency signa ls
• Lighted function pushbuttons employing

elect ron ic switching with non-volatile RAM
memory

• Switching power supply delivers best efficiency
and regula tion at lowest weigh t

• Selectable frequencies for chop operation
PRICE DOES NOT
INCLUDE PROBES

DlYA'!P5 I 100MHz Dual Time
~1t'f[lL BASE SCOPE

ePHILIPS
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eHITACHI

~ATAPRECISION

VIZ liill HICKOK

MODEL B062A

4% DIGIT
MULT1METERS

• High-speed
Beeper

• Relative measure­
ments

• dB measure­
ments

• Basic dc accura­
cy 0.04%; 10 jJ.V,
10 nA and 10 mO
sensitivity.

MODEL B060A

~~Fii5L.5U5K5E51 ~
• Frequency

measurements to
200KHz

• True RMS
Iiiiiii==:=s-

• Continuity and rela­
tive reference func­
tions identical to
B060A.

• True RMS measure­
ments to 30 kHz.

• Basic dc
accuracy
0.05%; 10
jJ.V, 10 nA
and 10 mO
sensitivity.

• Beeper

MODEL
1650

Storage

• Functk>na I' three separlt' suppl-
Ies

• Exclusive 'flicking circuit

a F1xod output 5VDC, 5A

• Two 0 to 25VOC outputs It O.5A

• Fully automatic, current-limited
overt08d protection

POWER SUPPLIES

Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace

w/delay sweep
Portable
w/delay line
w/delay sweep
Portable
w/delay sweep

60 MHz Dual Trace w/delay sweep
100 MHz Quad Trace w/delay sweep

10MHz
20MHz
20MHz
20MHz
35MHz
35MHz
50MHz

OSCILLOSCOPES

All Hitachi Oscilloscopes feature 2 year parts and
labor warranty.

All in Stock Ready for immediate shipment.
Call for our Special Grand Opening Prices.

V650
V1050

V134
V202
V203
V209
V352
V353
V509

:1<PRECISION

• l8Qlated G-SOVDC, continuously
VIIrtable ; G-2A In four ranges

• Fully automatic shutdown, adJUlt­
able current limit

• Perfect for aolld IUlt. Hrvlclng

$279
00

was '354.

eHITACHI

BJlIJI/IIIIIJ INDUSTRIAL
:w__~TRANSISTOR

TESTER

$189
95

, was $239

l:._ :'!_~~ M5~g~L
• Now with HI/LO Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually In­
dicates GOOD transistor

FUNCTION GENERATORS Ba1J!1IlfIjJJ CAPACITANCE METERS

MODEL
$179

95

$149
95
\-:_

COLOR
3010 PATTERN GENERATOR

was $220.
was $1B5.

MODEL
$299

95
3020

was $379. MODEL B30 MODEL B20

SWEEP FUNCTION • Automatically mea- • Resolves to 0.1pF MODEL
$129

95
MODEL 3020 sures capacitance • 4 digit easy-to-read 1210

• Four Instruments In one pac~
from 0.1pF to 200mF LED display was '159

_11I_110<, "'nctlon lllnorator, • 0.1pF resolution • Fuse protected • Generates 10 I table patterns in--
pulM 11I_110<, lo_rat ganerator elUding crossh.tch, 7 x 11 dot,

a Cow<s O.02Hz-2MHz • 0.2% basic against charged gated r.inbow and purity .

• 1000:1 tuning range accuracy capacitors • Compact for convenient fie ld ser-
vice use

a !.-.dIstortion hlgh-accuracy outputs
• 3Y2 digit LCD display • Overrange Indication

MODEL 3010

:1<PRE CISIlJN

a Sino. Iquall and triang le output
a Variable and hod TTL outpull

• 0.1 Hz to 1MHz In &Ix range l

• Pulh button range .nd function
Mloction

• ~c.l line wave dlltortkJn under
0.5% from I Hz to lOOk!lz

•

\tlE THE TEST EQUIPMENT SPECIALISTS
. ' ... f. \-\01 \. 1A

10\'\' f~E 3-0A
~ 600-'2.2
26 WEST 46th STREET, NEW YORK, N.Y. 10036212-730-7030



LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

RADAR DETECTORS
The Octobe r 1982 issue of Radio ­

Electron ics contains a letter on radar de­
tectors by Mr. J . Frank Fields. Much of his
letter is aimed at a letter of mine which had
been published previously, but much of it is
beside the point, because I had expressed no
opinion in regard to the accuracy or reliability
of radar speed measurements but had limited
my discussion to the probable use to which
radar detectors were put.

To support his views, Mr. Fields offers 20
years ' experience as a physicist with the De­
partment of Defense .To support mine I would
offer over 50 years of driving experience .
During that time, I have driven over a half
million miles in 40 of the 50 States and in 10 of
the 12 Provinces of Canada . Everywhere I
have gone, I have observed that the vast
majority of drivers exceed the speed limit
when they think they can get away with it. Any
impart ial person can check that for himself by

taking his car on an unpatrolled section of
expressway and seeing what happens when
he drives at exactly the speed limit- nearly
everyone else will pass him. From that, I
would conclude that is is the intent of most
drivers to break the speed- limit laws.

At the same time, I have observed that
when a police car is visible, all traffic slows
down. From that I would conc lude that it is the
intent of most drivers to avoid getting caught
for speeding. Whether they accomplish that
by having one eye peeled for a police car, or
by use of an electronic device is immaterial.
The intent is the same.

Mr. Fields then gives some "other" uses for
radar detectors, but it will be noted that in
each case he starts with the assumptio n that

·the car is being driven within the speed limit. If
my observat ion (that drivers who consistent ly
drive within the limit even when they are un­
observed by the police are insignificant por­
tion of the total driving population ) are cor-

rect, then it follows that Mr. Field's other uses
for radar detectors are insignificant when
compared to the primary most probable use,
which is to avoid getting caught speeding .
RICHARD KOLASINSKI
Richmond, MI

COMPONENT CHECKING
I enjoyed Karl Thurber's article on buying

mail-order components (Radio-Electronics,
September and November, 1982). I would
really like to make several additions to his
excellent article.

When c hecking d iode or trans istor
junct ions with a YOM, the readings are rela­
tive to the voltage and current impressed on
the device. I have found the R x 1 current on
various ohmmeters to be as much as 320 mAo
Readers would be advised to measure their R
x 1 scale with a milliammeter so they don't
overcurrent the device under test. A way to do

RE SISTOR ASSOR TMENT 62508 - 700 pes 11eachbelowa"M'd) $22 .5 0
St ock No 82501 lO u o f 10- 12 -1 5-18 -22 -27 -33 -39 -4 7-56 O H M $3 95 each

Stock N <? 83 50 2 10 ea . o f 68·82 -,OO- 12o- 1SQ-18(}. 2 2o- 2 7Q-33O-390 O H M tor I " )'

St oc k No . 8 2503 10 e a. 0 1 4 70-560'680-820- ' K-l .2 K-l .5 K-l .8 K-2 . 2 K·2 .7 O H M auort menl

Sto ck No . 8 2 504 10 ea . of 3 .3K ·3 .9 K·4 .7K ·5 .6K ·6 .8 K·8 .2 K·l 0 K·1 2 K· 15K·1 8 K O HM

Sto c k N o . 82505 l O u . 01 22 K·2 7 K·3 3 K· 3 9 K· 4 7 K·56 K·66 K·6 2 K· l OOK·12 0 K OH M

St o ck N o . 8 2 506 10 ea . o f 15 0 K-1 80K· 220K· 2 7 0K ·3 30 K·3 9 0 K·470 K· 5 6 0K ·6 6 0K · 62 0 K-O HM

Stock N o . 62507 10 ea . o f IM·1 . 2M · 1 .5M ·1 . 6M ·2 . 2M·2 .7M · 3 .3M ·3 ,9M ·4 . 7M · 5 .6M·OHM
No Pin s 1· 24 2 5 100

8 $ .4 5 $ .4 0 $ .3 6
14 .6 6 . 5 9 .54
16 .72 .64 . 5 8
18 . 62.73 .6 6
20 1 ,11 , 9 9 .90
22 1 .2 6 1 .12 1.02
24 1. 4 1 1.25 1.14
26 1.71 1. 5 2 1.38
40 2 .3 1 2 .0 5 1.86

No Pin s 1·24 25 100
8 $ .1 5 $ .1 3 $ .1 2

14 . 18 .1 5 . 14
16 . 2 1 . 18 .1 6
18 . 24 , 2 1 .19
20 . 2 7 .2 4 . 2 1
22 . 30 . 2 6 .2 3
24 . 3 3 .30 .2 5
28 _3 6 .34 . 2 9
40 . 5 3 .4 5 .4 0

TI LOW PROFIL~..,.-.;,
SOCKETS .".-#
fi n plated oeosoroc
bronze con ICt pins
wll h gas t ight sea l

Stock
No.

11201
11202
11203
11204
11205
11 206
1 1 20 7
11 208
11209

TI W IR E ~,pr~WRAP ~#
SOC K ET S I
T,n orat ed pho spho r
bro nze con tac t • 3 wrap

Stock
No.

11301
1 13 0 2
11 30 3
1 1 3 04
1 13 0 5
11 3 06
11307
11308
11309

60 /40 ROSI N CORE SO LDER
S toc k l en91h W.1 9 "'

No D, a (1• • 0 tO l I PII C.
SQ015 062 9 I 5 5 1.16
500 16 062 25 4 2 ,39
500 71 062 50 8 4 25
5007 8 032 3 3 1 5 1.3 1
50019 032 88 5 4 247
500 80 0 32 115 8 457

WILD ROVE R
Touch SWitch capsule. @1t
Ope rat ing mot ton IS .00 5" wItho ut th e t
use of a levered arm. Extremely fast ~n
and oft with low norse Normally ccen>
rated 115 VAC, 1 6 amo-ao mrluchm re ­
sis tan ce - ,6 15 radiUS by .160 th ick .

Stock No . l ·g I 10 25
12og8 $ 1 .28 $ 1. 12 $ .9 5

Stock No . 01
No. PIn. r-s 10- 49 5.

110 55 2. 4 .98 $4.35 $3 .510
11058 " 5 .15 4.50 4.05
11057 •• 6 .8 1 5.95 5 .35
11058 •• 12 .02 10.50 9.45

AR IESZE RO~
INSERTION ~ ...
FORCE ...........~
SOC KETS -

cam ac tuated. t rue zer o Ins e rt io n
- t tn pla ted solder tall pins ­
capab le 01 bei ng pl ugged Into
cno Sockets . In clud ing w ire w rap

MODUTEC

~
Minic lamp AC Vol t·Ammeter

.

allows sing ling one co nductor out of
~ many withou t disarrangement.
~ ~ Stoc k No . AC Am p er es Pnc e

: '\:::\,)"---'--S99.OO 13 730 D-2 5A S39 .5 0
~ st.~:£. ~'-:::-- 13 7 3 1 o- 50A 39.50
~ 13 73 2 G-100A 3 9 .5 0

~
ACCESSORY LINE SPLIlTER

~ allows fast read ings of AC power co n-
() sump tlon of plug in eq uipm ent wit h-

out separa tion of leads.
Stock No. 1372 7 $ 9.95

IJ ~'\\'riyS+~~~ER
- - . :\.. ~or all types of small batte ries from

~, .35V tO~;'~ NO. 1373 3 $13.95
VOLT+CATOR

~
auto motiv e diagnostic meter plugs

\' into ligh ter socke t and indicate s ba t-
. tery co ndit ion and charg ing rate s.

Stoc k No. 13736 $1 5.95

~
AC VOLTAGE TESTER

~ plugs into any 11ov service recept-
~ able to check l ime voltage over 50-

150 VAC

~
Stock No . 13735 $14.95

VOM·MULTI TESTER
versat ile Volt-Oh m-Mill iammeter in

IV\~ small package $ 95
»;» Stock No . 13729 13.

TOLL 800-526-5960 Send tor Free Catalog-

FREE In NJ (201) 996·4093 over 110 0 parls

~r=--_ _ ' r=,

DIGITAL MULTIMETER
Single rotary switch opera­
tion. Large,easy to read .5"
3-'h digIt disp lay.BOOhours

g~~~~~~~~;~il~ns~~~~s~
(DCVolts.DC Amps.Ohms.
AC Volts. AC Amps. Diode
and Resistor Junction. Aud­
rble Continuity Check).

Stoc k No . Carryll''lg case WIth
82 504 beIIIOOP $7.50

Special of the Month!

PIN FORMING TOOL

puts IC's on their true row to row spacing. One
side is for .300 centers, Flip too l over for dev ices
on .600 center s. Put device in tool and
SQueeze.

ONE TOOL DOES 8 Thru 40 PINS!

Stock No . 11059 $12.95

13295 · 141>"
13?96 · 16 p.n
13291 · III p,n
13298 · 20 pon
1329g ·'21 pln

13300 ' 2" pln
13301 · 28 p' ''
13302' ''0 POI'
13303 · 96 pol' n

IC EXTRACTOR
On e-piece, spr ing steel co n­
struction.Will extract all LSI,MSI
and SSL devices with 8 to 24
pins. Stock No. $2 10

$1.82 per pack 13313.

~!!!!!!!!!II!!!!!!!!!!!!!!!!!!!
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F,• • d l" c l"d.d
F,••d,,,c l..d.d
F,••d •.,cIYd.d
F,• .-d""d "dl'd

O\lP-4
O \lP.4
O \l p. ..

O\lp. ..

SOCKET WRAP 10
DIP $()(ke ' ,s .n d pLnllc ~nels

w. ' h n",",bered holes ' n po" ~·
tons. $I pOfllolOCl<.e' belore", "e
.....,ppollQto odenhl'l' PO" S AliSO
.....te on t/'\emlor Ioca liO'\. IC~rf
num blrr .t ..roct>Ol\ e tcS,mp" he s
,",1,, 1 ",,,e ...r,pp'''9 trouble
ShOallng , nd rePil"

0'.... ". 10".
,.:~"~:~~

.. ,711.....2

"'1111'''02
4 ,7 " 2
.. ·711 02
$$1 ·71••3311$
....$1 7 /••3 1111
S ·$ I ·1, • • 3 3 11.
5 -$ , ,11••33 /1$

. .... s":

.....: "'.::: ;~ :.... ;:;.

...... ;:;.
~ .

Drawer Q Milford
CO. NJ 08848-9990

I swnPl
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ERASABLE CIRCUIT BUILDING.

A P PRODUCTS INCORPORATED
9450 Pineneedle Drive
P.O. Box 603
Mentor; Ohio 44060
(216) 354-2101
TWX: 810-425-2250
In Europe, contact A P PRODUCTSGmbH
Baeumlesweg 21- 0-7031 Weil1 - W. Germany

as many as nine 14-pln DIPs.
Instant-mount backing

and quick-removal screws
make stacking and racking
a snap, too.
Where to buy? Phone (toll­
free) 800-321-9668 for the
name of your local A Pdis­
tributor. In Ohio, call collect
216-354-2101. And ask for our
complete A Pcatalog.

Hurrah for Joseph Miller's letter suggesting
that you ease off computer articles. New all­
band receivers , amateur transceivers ,
scanners, radar detectors, and hl-f receivers
are hitting the market every day. Let's hear
about them. Although I own a computer, it's
not my whole Iife-I hope it doesn 't become
yours.
JOHN R. MYERS, K5GUY
Kingsland, TX R-E

NOT HIS WHOLE LIFE

stances . My point is that the word "approx­
imately" should be used as a clarification and
caution so that a beginner might not get mis­
led and confused .
ANDREW HID
Boise, 10

Build a circuit almost as fast
as you dream It up. Pull It
apart and do another­
everything's as good as new.

Our versatile Super-Strip
mini-breadboards give you
the same top-quality con­
tacts you get In our full­
scale ACE Ali-Circuit Evalua­
tors. Not so "mini:' either.
You can build circuits with

did not notice that the formula was wrong)
and only when plugging in an assumed ex (ex
= .99 when 13 = 100) in the original equation
and getting a negative 13 for an answer did I
realize that the denominator was reversed.
The correction equation is 13 = ex/(1 - ex ).

There is also a statement that bothers me.
It appears in the next-to-last paragraph on
page 54: "Because the emitter current is
equal to the base current multipl ied by be­
ta.," That is only an approximation . I learned
that: Is = IE/(13 + 1) so IE = Is (13 + 1) and lc
= Isl3 , neglecting leakage currents . I realize
that it seems nit-picky on my part; however ,
having survived through 3rd Semester Elec­
tronics at Idaho State University (an excellent
program and faculty by the way), I am con­
ditioned: Ie = Is l3 and not Ie '" IE, although
that approximation can be used in many in-

that is to measure the resistance of a good
silicon or germanium diode with a milliam­
meter in series with it. Write the current read­
ing (in the forward direction) on the YOM case
for reference . Keep in mind that some
ohmmeters may have reversed polarity on
the test leads, and that some digital ohmmet­
ers have such low voltage and current that a
good junct ion will check open with either
polarities .

Salvaging used components has great
educational value . After testing thousands of
resistors, capacitors, etc . the technician de­
velops a good sense of how components
change or fail. I use salvaged components to
run "destructive" life tests. Do you know how
hot a resistor gets at full load or how many
volts you can put across a 400-volt capacitor
before it blows? Lastly the sources of com­
ponents mentioned in the article are also a
good place to buy good industrial quality but
old test equipment.
DELBERT S. SHAFER, GET
Warren,OH

WHAT'S BETA?
I must compliment Manny Horowitz on his

fine series written about analog circuits. It is
an excellent review for me, and it also enlight­
ens me about some subjects I have not
studied .

There is an error however, in an equation
as published (Equation 3-b in August 1982
issue). As written it is 13 = 0</(0< -1). When
trying to prove the formula (l.e. how is it de­
rived?) by SUbstituting lc/ls for 13 and Ie/IEfor
0< and 1 replaced with IE/IE, it reduced to IE =
Ie - lB' This is incorrect because IE = lc +
lB. At first, I thought my algebra incorrect (I still

VOLTAGE FREEZER
Leonard Lee's VOltage-freezer circuit (New

Ideas, Radio-Electronics, November 1982)
is a good solution to what is sometimes a
vexing problem in circuit accessibility. I do
have some comments on protecting the com­
ponents in the circuit to ensure a long and
healthy life, however.

First, if the circuit voltage being measured
has a low impedance , the tantalum capactor
could be damaged by a characteristic of solid
tantalums-Iack of electrolyte mobility. The
current should be limited a series resistor to
333 mA. In addition, if the leads are even
briefly reversed, the capacitor could be dam­
aged. A better idea is to use a polypropylene
on polycarbonate capacitor . An additional
advantage to those capacitors is lower leak­
age, and no series resistor is required.

Second, a series resistor should be used
between the capacitor and the non-invert ing
input of the op-amp. Since op-amps can be
damaged in any number of ways (input sig­
nals outside the supply rails, excessive
differential-mode voltage due to slew-rate
limits, etc.) the resistor (about 10K is enough)
can limit the input stage current to a safe
value in case of a reversed or out-ot-llrnit
input voltage. That series resistor will not add
any error because of the high op-amp input
impedance.

Third, be sure that you never turn off the
supply voltage while the storage cap is still
charged. That will result in a high substrate
current in the Ie after which you can kiss it
goodby l Always discharge the cap before
shutting off the voltage freezer.
GHAS. HANSEN
Tinton Falls, NJ
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THOSE OF US WHO ARE INTO ELECTR ON ICS

as well as computers enjoy the best of
both worlds . Have you ever wondered

how computerists who are not electroni­
. cally oriented get along? You have to
assume either that they cannot enjoy the

full benefits of their computers or that
they have fat wallets .

We, on the other hand, usually won't
hesitate to pick up a soldering iron to
build some add-on for our systems. We'll
even take the covers off and go inside our
machines to make a modification or repair
now and then. What that means is that we
can keep the expense of maintaining and
expanding our computers relatively low.

Nonetheless, there is one computer
application that, because of its cost, has
been off limits even to builders. That
application is speech synthesis. There are
few computerists who would not at least
like to experiment with adding speech
capability to their systems . Many also
have specific needs for computer speech;
among the fields where it might be useful
are early childhood education, working '

TRITON .ARK.TINQ Corp.

878 R••••N AV.NU.

BROOKLYN, N.Y. 11238
We Accept Mastercard and Visa

TOLL IIR•• HOT LIN.

1-800-221-8.3.

1-212-34.-8000

MICROWAVE TV SATELLITE TELEVISION SYSTEMS

laoo.OO

28111.00

1011.00

..n .oo

1710.00

A NEW APPROACH

TO

SATELLITE TV ...._

TRITON:

The "ADVENTURER" plus East/West motor drive.

The "ADVENTURER" plus a programable motor drive.

The "STATESMAN" with a s tereo pro ce ssor for all ste reo formats.

The ultimate sys tem with Wire les s remote control. Featuring a 10'
fiberglass reflector, pole polar mount, IR remote , auto polarization
of Avante k 100<x LNA,all ste re o formats,prbgramable motor dr ive.

A true roof mountable sys tem weighing only 160 pounds . With an
Avantek l200KLNA, Gillaspie 7600A receiver, scaler feed and
rotator,E ast/West motor drive,lOO' wire and instructions .

STARGAZER:

STATESMAN:

PERFORMER:

EXECUTIVE :

URBANA:

DON'T IUV LESI IVITEM THAN VOU WANT, OR MOIIII

THAN VOU NIED. 0'" "HOlll CALL WILL INIUIlE THAT

VOUR IATlLLlTI DOLLARI AR! WILL I ...IIT.

ALL TRITON IVSTEMS ARE EXPANDASLE. START WITH

THE "ADVENTUER" AND VOU CAN ADD COM"ONENTI AI

VOUIl NEEDI CHANGI.

NO SVSTEM IS COMPLETE UNTIL VOU DECIDE IT IS ••••••

ADVENTURER : 10' fiberglass with pole polar mount, Avantek l2<f'K LNA, Gill aspie
7600A receiver, e lectronic sc aler feed, 100' wire and instructions. • 11711.00

MOC - 23P

OCV - 200
• Id..1 for dlum

SlQn.' Ar ..

• 40 .. ante_ Oain

• 1.8-2 .7 OHz

• Bultt anAlB Swttoh

• All Cable a Hardwlr.

=$199.95 ==

=:=$129.95=

• 1.76 Iq. f t . Par.bo le.............-
• 67 dB 8Ylt", Oa ln

.2.1-2.' OHa

• BlAt -. AlB Iwttoh

• AI Cab" • Hardwar.

WE CARRY ACOMPLETE LINE OF
CABLE TV CONVERTERS &DECODERS

MOC - 230

=$149 .95=

• Commercil. l StyIM"

• 2 "Oorow. .. a tag..

• 5S dB aYI.e", Oaln

• 2.1-2.' OHz

• lullt In AlB Swit c h

• AN Cabl. a Hardwlr.
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.~Fordham
Prices on

Test Equipment

CRT Restorer/A Iyz
Model 467 na er
Reg.~

Now

$420?a~h
• Restores coto- and
,?/w picture tUbes
ItkeneW! Usesthemost
POwerful restoration .
method known witn '.
CRT . Exclusiv I minimal danger to the
tests all three g e mUlliplex test technique
taneously under

u:;, ot color CRrs simu].
even CRrs wl'th ual operating conditions

common G1 d G2 . .
real dynamic tests • I t an , with
tracking. ns ant, automatic

• 100 MHz 3 "response, .5nS rise time . 2nS/divrweep rate WI!h lOX magn ifier . Trigger views o~
.our sepa rate Inputs • Dual time base • 1M h
~~~t~o~~0,arm inputs . 1mV/div sensitiVity~o ~o

requen cy counter output • Deja ed
~w~e~i ~~ nS to 0.5 seconds • Alternate timeb~se

WI c .Ing power supply . Selectable cho
frequen cies • Voltage and current probe cal~rators.

Comes With Probes

We're offering the qual ity of name brand products and the
benef its of our volume purchasing power. While supplies last
we guarantee these unbelievably low prices.

8-Trace, 4 Channel 100 MHz
Dual Time Base Scope

Model 1500 $148900Reg·~Now .
each

ElK· 'O ·:~:;
'--- - ~. ,

. HVLo drive . Works in-
• Fast testing • on't • Identifies leads
circuit when o~~~~ • Random lead

~~~~~~~sna~ Audible test ~~~~P'
• Automatic NPN/PNP an
identif ication.

DynaP83k Transistor
Tester
Model 520B
Reg .~

Now

$ 99!~h

31/2 Digit LCD '
Autoranging DMM

~~g~ Now$79!~h

BJlJ!&1I
• Fully automatic, auto­

ranges on all lunctlons.
• Range lock holds any

range.
• 0 .1 % accuracy.
• Fast reading.
• 0.5" LCD display.
• Autozeroing .
• Autopolarity on all

ranges. .'
• Audible continUity

indicator.
• Varistor and. fuse over­

load protection .
• RF shielded.
• Meets UL 1244 salety

standards.

• Generates sine, square and triangle
waveforms . Variable ampl itude and fixed
TTL squarewave outputs . 0.1 Hz to 1 mHz
In SIX ranges • Typical sine wave d istortion
under 0.5% from 0.1 Hz to 100 kHz . Variable
DC offset for engineering applications
• VCOextemal inputforsweep-frequencytests.

Low Distortion
Function Generator
Model 3010
Reg. $22WCT

Now

$187:a~h '-------

Now Fordham is passing on to customers the hugest savings
possible on test instruments. To help celebrate the openi ng of
our new 40,000 square foot fac ility on Long Island, we've
purch ased an extra Jarge inventory of B&K Precision products.

FORDHAM ~•..o. ~ :=~~:;g~~':.~~::.COD
$50.00 minimum order
COD's extra (required 25% deposit)

~
N.Y. Stat. ADD FOR SHIPPING AND INSURANCE

_ VISA- ~~~~ 1251 .0010 '~:~ : :: : : : : s::~
260 Motor Parkway, Hauppauge,N.Y.11788 :;·:\:::: ::~::{({::: u lo. tax . ~l:gg:~,~:gg : : : : : : ·l~:gg

Oller 1000.00 15.00 29

FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT
call Toll Free
(800) 645-9518
NY.S. (800)832-1446
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T"SAMS

BOOKS

GRAB HOLD OF 1983 TECHNOLOGY
WITH A SAMS BOOK!
Learn about digital basics, work ing with fibe r optics,
generating electronic music, building int rusion alarms,
manag ing home ene rgy with your microcomputer, and more!
Find out how YOU can do them all with these Sams Books:
HOWARD W. SAMS CRASH COURSE IN DIG ITAL
TECHNOLOGY is our newest Sams Crash Course! It quickly
provides you with digital circuit fundamenta ls, including
state-of-the-art components , ICs, techniq ues, methods , and
developments . No prior knowledge of digitals is necessary !
No. 21845, $20.95
BUILDING AND INSTALLING ELECTRON IC INTRU SI ON
ALARMS (3rd Edition) helps you build your own protection
aga inst robbery, burglary, and eavesdropping in your home
or car. Also covers personnel ident ification and verification,
as well as detection of concealed weapons! No. 21954, $10.95
FIBER OPTICS COMMUN ICATIONS, EXPERIMENTS &
PROJECTS clearlyexplains light-beam commun ication
fundamentals , introduces you to the simple electronic ,
devices used, and lets you partic ipate in transmitting and
receiving both voice and music by means of a light beam
travelling along a slender glass fiber! No. 21834, $15.95
ELECTRON IC MUSIC CIRCUITS shows you how to build a
custom electronic music synthes izer, out lines nume rous ot her
designs, and then shows you how to modify them to ach ieve
particular responses. Many of the circuits can be used for
special effects with guitars and other musical inst ruments.
No. 21 833, $16.95
COMPUTER-ASSISTED HOME ENERGY MANAGEMENT helps
you create a wor king energy-monitor for your home, using
your microcomputer coup led to inexpensive temperature
senso rs and other easily built system hardware . Includes
all details, necessary programs, documentation , and more.
No. 2181 7, $15.95
To order you r Sams Books, call 800-428·3696 or
317·298·5566 and ref erence AD255.

HOWARDW. SAMS & CO., INC.
4300 West 62nd Street · P.O . Box 7092· Indianapolis, IN 46206
Offer good in USA only and expires 6/30 / 83. Prices subject t o change wit hout notice .
In Canada, contact Lenbrook Indust ries, ltd ., Scarborough, Ontario.
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with the handi capp ed, and pro cess
monitoring. The problem, however, was
that the synthesizer IC alone could cost
upwards of $70.00.

But speech synthesis no longer costs an
arm and a leg. Voicetech Industries (PO
Box 499, Fort Hamilton Station, Brook­
lyn, NY 11 209) has come to the rescue
with an inexpensive (the introductory
price is $24.95) "starter kit" of parts for
bui ldin g your own synthesizer. The
accompanying manual is very well writ­
ten and provides all the inform ation
needed to enter that fascinating field.

The manual is called How To Make
Your ComputerTalk For Under $50 and it
tells you how to do just that. The first
section contains background information
on phonemes (the sounds that make up
speech) and allophones (the acoustic sig­
nals for those sounds). That information
allows you to use the synthesizer more
effectively by teaching you how to create
words out of their basic sounds.

The second section includes programs
for Radio Shack and Apple computers.
Those are complete, with thorough com­
ments and some sample applications.
Although th e pr ogr am s are rather
rudimentary , they provide understand­
able algorithms that are easy to use.

The final section contains schematics
for three synthesizers. Those synthesizers
vary in complexity, but none is at all
difficult to build. The kit you buy will
depend upon which computer you are us­
ing, but each includes a 3.12-MHz crystal
and a General Instrument s SP0256
speech-synthesizer IC; all sell for the
same price.

To complete your kit, you'll need to
buy few er than 20 additional com­
ponents. Those are all readily available
and include things like resistors, capaci­
tors, a speaker, and an LM386 audio­
amplifier IC. For those with depleted
junkboxes, the parts are priced at Radio
Shack for just under $25, including the
card-edge connector and ribbon cable.
That proves that the cost does indeed
come to under $50.00.

Construction and use
There's nothing critical in bulding the

synthesizer. In fact, you can throw one
together on a solderless breadboard in less
time than it takes to read about it. Once
that's done, just enter the program and
you' re all set to go.

You'll get sp.eech the first time you run
the program. A somewhat non-human,
but quite intelligible voice says: " Wel­
come to Voicetech, my name is Chatter­
box." After you replay that a few times
for effect, you are ready to try some more
ambitious tasks.

The process of programming words is
not at all difficult. Allo phones are
selected' from the chart provided (which
also has examples) and typed on the key­
board. Thanks to the program' s error-



BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $135.00 each
Most versatile video processor. Contains five units in one: stabilizer (video guard
remover); image enhancer; video to RF converter; video fader; and dual output
distribution amplifier.
Stabilizer Will correct entire range of copy guard distortion such as jitter,
vertical roll or black bar travelling through picture.
Enhancer Lets you attain best picture for your own preference.
RF Converter Allows your 1V set to receive video and audio signa ls from your
image enhancer, guard stabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed into the V-1880 and
converted to a usable RF signal that can go to your 1V antenna terminals.
Video Fader Used to produce professional fade ins and fade outs.

•
from FORDHAM of course.

MODEL Y·1880

-...,

. ""-

BP RF CONVERTER/MODULATOR
MODEL V·1885

OUR PRICE $39.95 each
Allows your TV
to receive video
and aOOK> signals
from image err
hancer, guard
stabilizer, video
camera, computer, VC
The outputs of many Video
components cannot be di rectly hooked up to the
VHF antenna terminals on your TV set. This
problem is solved by using the Model V-1885 RF
Converter. Converts video signal from any video
compone nt to adjustable RF signa l at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time, with virtually no signal loss.

BP IMAGE ENHANCER
MODEL Y·1860
Dramatically Improves
pertormance
of video
cameras
and VCR's.
(off-the-air
or second
generation
recordings),
by compensa-
ting for deteriora- $59 95
tion of detail and • each
sharpness. Includes video distribution amplifier
with two video outputs, allowing you to make two
copies at once without loss in signal level.

BP UHF CONVERTER FOR TV
ANDVTR
MODE L V·5736 $24 95

OUR PRICE • each

5 FOR $100.00
Use your VCR to its
maximum capab ility.
Record VHF, UHF,
Cable or Pay TV while
watching any other
mode .
FEA11JRES • 36 channels
• Allows complete programming
of VTR • Super co lor quality
• Watch or record any comb ination
of selectable channels. • Receives midba nd,
superband/ Pay and all VHF channels on UHF.
• For Bela/VHS type recorders or TV set . Record
and use Ns remote control.

• Receive up to 60 TV channels • Remote TV
Control • Attach to any age or model TV in
minutes. • No tools required, • On/Off button.
• 'Channel selection. • Channel Stepping. • Fine
Tuning .

BP VIDEO CONTROL CENTER
MODEL Y-480 2 $19 95OUR PRICE • each
Provides remote con­
tro l access of all
Video, TV or Cable .
inputs to TV or Big
Screen TV from one
location by flipping
switch.
• One outpu t, your
TV set or Big Screen TV
• Four inputs • Completely passive, i.e. no AC
power required to operate • Auxiliary input and
output provides add ed flexibility.

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX·3C105 (SWITCH)

OUR PRICE $79.95 each
Consists of two units
- a receiver and
transmitter. 20 It. con­
nectingcord is detach­
able at one end to
help you position the
unit. May be attached to
any age or model TV in
minutes. No tools required.
• Receive up to 36 cha nnels.
TV control.

JERROLD 60 CHANNEL
CORDLESSTV CONVERTER
MODEL DRX·3·105

CALL FOR PRICES
/

r~~ __ ". L'. '-, .1
,0

BP VIDEO COMMAND CENTER
MODEL Y-480 3 $59 95OUR PRICE • each
A switcher that can
accept 6 inputs and
direct them to 3 out­
puts. Util izes switch
similar to one used on
home VCR·s. You avoid
signal loss incurred b
using sp litters.

OUR PRICE $69.95 each
Same as above but with a buut-in RF Converter
that gives the model V-1877 an RF output which
can be fed directly to the antenna terminals of a
TV set. This enab les you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR.,
Use as an RF Converter only. Used in conjunc­
tion with your TV, you can feed direct audio and
video signa ls from any video device such as video
camera, computer, portab le VCR, etc.

OUR PRICE $45.00 each
Has self co ntained A&B and bypass switch. Many
movies, concerts and spec ial programs for sale or
rental are copy guarded. This removes copy guard
and allows you to make copies. Many TV sets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter, turn to snow or
disappea r. Video Guard Stabilizer removes copy
guard from signal.

BP VIDEO GUARD STABILIZER
MODEL
Y·1875

BP VIDEO GUARD STABILIZER!
RF CONVERTER
MODEL
Y·1877 ---"""':-;:
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ALTHOUGH THE CA PAC ITANCE METER IS

not usually mentioned in discussions of
test instruments, it can be a very valuable

Anders Model CM-100
Capacitance Instrument

CIRCLE 104 ON FREE INFORMATION CARD

Anders

OVERALL
PRICE

PRIC'YvALUE

EASE
OFUSE

INSTRUCTION
MANUAL

trapping and easy-editing features, you
. can have your comp uter sayi ng your

name in a couple of minutes. From there
on, the sky is the limit-mix and match
the available 64 allophones as you wish.

You need not be concerned about the
quality of the Voicetech synthesizer or the
intelligibility of its speech. With the the
two-in ch speaker we got from Radio
Shack, speech was quite intelligible, but
when a better speaker was used, the syn­
thesizer put out speech that was at least as
good as that of any microcomputer syn­
thesizer this reviewer has ever heard . The

. speech quality is higher than some off­
the-shelf mode ls that cost a good bit
more . In addition, it is relatively easy to
modify the audio-filter components to
produce a sound that best matches your
speaker, preferences, and needs.

Adding speech to enhance your pro­
grams is .an easy matter. The speech is
held in simple one-dimensional arrays .
When words are needed, one or more of
the appropriate arrays are fed through a
short " talk" subroutine.

Of course, neither this nor any other
speech synthesizer is capable of produc­
ing speech comparable to that from a TV
or recorder-the speech has a definite
" machine-made" quality to it and people
seem to vary in their adaptablity to it.
Some hear it clearly and distinctly right
from the first, while others seem to re­
quire a bit of time before they get used to
it. In any case, the Voicetech speech­
synthesizer kit and manual provide the
least expensive way to get good quality
speech from your computer . R-E

Welcomed
On Direct
Orders

One
Four

1 Roll

1 Strip

1 Strip

1 Strip

3 Strips

3 Strips

5 Strips

3 Strips

5 Strips

1 Roll ea.

5 Symbols
5 Symbols

96 Symbols

10 Symbols ea.

SCR Stud Mtg. Pattern

TO·5 Pattern. 4. 6. 8. 10 & 12·lead
Power Transistor Mtg. Pattern

Distribution Strip - .100"
Center·to·Center Single Row

Distribution Strip - .400"
center-to-center Single Pad

Insulating Tape - .200"
Copper Tape - .031", .062", .100"

Conductor Strip - .031" LW

DIPPattern. Triple Pad

DonutPads - .125" x .040"
DIP Pattern. Four Pad

Terminal (Donut) Pad Strips
.300" center-to-center

Discrete Component Strip

Terminal (Donut) Pad Strips
.200" Center·to·Center

DESCRIPTION

FOR STANDARD BUS APPLICATIONS

~~~~~~i.t .~~~~~8g0~O' 1IIIIIIilIIIIIIII!)

FOR EUROCARD APPLICATIONS
Order K i t Cata log No.
EZ8951 . . . $67.50'

FOR S·100 APPLICATIONS
Order Kit Cata log No.
EZ8953 . . . $68.20'

(In Cal if., Hawaii a nd Alaska , ca ll (213) 991 ·2600) ....:x":'.a:::ct::..o :.::Kn:.::,ife:,:H....:o:.::lde::.r:.::&:.::B:::lad::.e -'f-_~=--

•
_ _ .--", , _ _ 1" ...:.A....:iig""n",me",n:...:t P....:in:.:..s L-_--'...:"'-_

~.. - I I I - I I .Add $4.00 for postage and handlin g, Calif .
by @ Bi.hapG n phic• . lee . residents add 6% sales tax \_]~

5388 Ster li~g Ce nter Dr ., Dept. RE2, West lake Vi ll ag e, CA' 91359 U.S.A. • . . ~

And You Can Build It U/nstantly" With One Of
E-Z CIRCUIT's Professional PC Design Kits ... '
Ideal For Personal Computer Applications!

EACH KIT CONTAINS a full
assortme nt of pressure-sens itive copper
design products as listed below, PLUS a
specia l purpose PC board with matching
connector patterns - OVER 200 PIECES!
FOR APPLE II APPLICATIONS
Order K it Cata log No.
EZ8954 . .. $63.20'

•

_ - .--.,,__ 1"

:.....III.. I I Introduces
by @Bishup Graphics, Inc.

l!>

"THE ANYTHINO BOARD"

An E-Z CIRCUIT "Anything Board" is
jus t th at. Anyth ing you want it to be.

Just use you r imagination, plus an E-Z
CIRCUIT Professional PC Design Kit, and
you can bui ld an instant one-of-a-k ind PC
board to accomplish virtually anything
you want - at a substantial savings (up
to 40% ) over pre-etched boards on the
market today. Ideal for building special
function interfaces for personal computer
applications. You can also prototype,
repair or modi fy exist ing circuitry. And
there's NO artwork, NO pho tography, NO
screening, NO etching!

The secret? E-Z CIRCUIT's unique,
pressure-sens itive COPPER mount ing
conf igurat ions and tapes that, when ap­
pl ied to your PC board , work like conven­
t ional cir cuit ry. You solder the com ­
ponen ts dire ct ly to them .

RADlO·ELECTRONICS Ed itor "Doc "
Savage says this about the E·Z CIRCUIT
system: " Those patterns are not for mak ­
ing artwork - they are copper. When you
have pressed them do wn on a board, you
are ready to moun t the circuit com­
ponents, solder them in place and turn on
the po wer! That is what I call instan t PC
boards." "Having used this E-Z CIRCUIT
sys tem , I can report that it is quick, easy
and reliable . It is the best way I have found
to make one or two-of-a -kind PC boards."

Choose f rom fo ur E-Z CIRCUIT Kits (see
chart at righ t).

For The Name Of Your Local E-Z CIRCUIT
~ Distribu tor, or to pla ce your order . . .
zo
a:
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o
W
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• Masler Charge
• VISA
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60 MHz OUALTRACE
OELAYEO SWEEP

7
High sensitivity . 1 mV/div (10MHZ)\
• 5 nsld iv sweep rate • 3r~ channe
display (trigger vieW) • Vanable,
trigger hold-off • Full 1V tnl;Jgenng
• Single sweep. Automatic fO~US
correction • Comes With probe .

20 MHz Dual "r

~1iI1iir~.o _ I ~~ce
-, .'". ' -
<) - •...._....· i·:=: ~

.~a:~:2:~~-3,/
.55 " square C -
5m V/div to 5 RT ~ Vertical . .
1Vidiv With 5XV/d,v and 1ms~ns/tlVily

(!10des Chl ChamPlifier . D' 'Id,v to
ames With ' 2, Dual Add ISPlay

MOd probes. " Dift. •
b el V'203F

ut With De/aYed-ffwame as abOve
eep.

FREE
DVM

$80 Value
BPMode/OV
FUll il utoran . M'532

• BUilt-in con1!~~i~-1/2 d ig it LCD
!)ad, 1/2" digil LCDb~zzer. Easy to
· ver/oad prot. ISplay •
Indication. ect/on . Low battery

Model V-10soF
2

35 MHzOU
..iillilr:f.o.IA....:.::::L TRACE

MINI-PORTABLE
OUALTRACE

a ern screen ·
Large bright 8x10. n/Ch1 Ch2, A
Quad'trace operatl~. High sensitivity
tIigger and B tngge Full TV
500,...V/div t~ M:~ :ith probes.
tri9genng • a

3-way power SUPPI~ic~te~~~i~IT~t­
f~\t~~~~tf8~Hza~d fast sweep

times 50 nSfd iv~~~lt~s~~es
separation crcow , v- with probeS.
• Auto-focus . Comes

CALL FOR SPECIAL INTRODUCTORY PRICES
TOLL FREE (BOO) 645·9518 In N.Y. State 800-832.1446

FORDHAM CiC.
260 Motor Parkway, Hauppauge, N.Y. 11788

addition to your test bench . One paricu­
larly useful meter is the model CM-lOO
Capacitance Instrument from Anders
Precision Instrument Co. , Inc . (4 Bridge
St. Plaza , PO Box 75, Willimantic, CT
06226) . It not only can measure capaci­
tance values in or out of circuit, but it can
also measure capacitance' current­
leakage-the usual cause of capacitor
failure .

The CM-lOO measures capacitance
values from I pF to 25,000 f.LF in seven
ranges : pF X 10, nF xO.I , nF, nF x 10,
f.LF x 0.1, f.LF, and f.LF x 5. Formostcapa­
citors, the meas urement proce dure is
straightforward. You plug one end of the
supplied test leads into the CAPACITOR

jacks and clip the other end onto the capa­
citor (you must make sure that polarized
capacitors are oriented correctly) . If you
do not know the approximate value of the
capacitor you are measuring , start at the
highest range (f.LF X5) and work your
way down. To make the actual measure­
ment, hold in the CAPACITANCE button.
Within eight seconds you will be able to
read the value on the front panel's mir­
rored, 3Y2-inch, analog meter. That meter
is marked from 0 to 100 in increments of
two . The range switch provides you with
the proper multiplier.

For capacitors larger than 5000 f.LF, the
measurement procedure is different-an
external O-to-IO-volt meter is required.
That meter is attatched to the EXTERNAL

METER jacks and the CAPACITANCE button
is held in as before, but now the external
meter is read. The voltage reading is con­
verted into units of capacitance by using
the External Range Calibrat ion Curve
that is found in the instruction manual. Be
cautious when hooking your meter up to
the CM -IOO to make capacitance
me as u re m nt s . When the positive
voltmeter-lead was attatched to the red
EXTERNAL METER jack on our test model,
the needle deflec ted backwards.

The NULL control is used to null out the
capacitance of the test leads and the CM­
100 itself . It can null up to 10% of the
measurement on any scale . Normally, the
NU LL contra il is turned fully counterc­
lockwise , but when using the lowest
range (pF X 10), you must adjust the con­
trol so that the meter reads " 2" without
the capacitor connected.

When measuring capac itances greater
than about 10 f.LF, the meter's needle will
fluctuate between ± 5%. The instruction
manual points out that a 1O,000-f.LF capa­
citor can be wired across the meter ter­
mina ls to reduce the fluctuation .
Although the time it takes to make a
measurement is increased when the capa­
citor is attached, the meter is easier to
read with it in place .

The instruction manual also includes a
schematic diagram, a parts list, a parts­
placement diagram for the CM-IOO, and
test and calibration instructions . A simple
weak-battery test is also described in de-

continued on page 38
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"Ifyouregoing tolearn
electronics,you might
as well learn itright!"

"Don't settlefor less.
Especially when it comes
to career training. ..because
everything else inyour life
may depend on it. That's
why you ought to pick ClEf"



Accredited Member National Home Study Council

Age .Phonc (area code) . _

Check box for G.!. Bill information: 0 Veteran 0 Active Duty

MAILTODM:

Assoeiate Degree
Now, eIE offers an Associate in

Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIE Career
Course is directly creditable
towards the Associate Degree.

Send for more details
and a FREE sehool
eataIog.

Mail the card today. lfit's gone,
. cut out and mail the coupon. You'll

get a FREE school catalog plus com­
plete information on independent
home study. For your convenience,
we'll try to have a cm representa­
tive contact you to answer any ques­
tions you may have.

Mail the card or the coupon or
write eIE (mentioning name and
date ofthis magazine) at: 1776 East
17th Street, Cleveland, Ohio 44114.

o YES... I want the best of everything! Send me my FREE cm school
catalog - including details about the Associate Degree program - plus my FREE
package of home study Information. RE 56

r----------------- I

• C IE Cleveland Institute of Electronics, Inc.
1776 East 17th Street, C leveland, Ohio 44114

I•I
• PrintName _

•

Address Apt. _

City --=-- _

• State ---'--Zip _

•••

Piekthe paee that's right
for you.

em understands people need
to Iearn at their own pace. There's no
pressure to keep up ... no slow
learners hold you back. Ifyou're a
beginner, you start with the basics.
Ifyou already know some elec­
tronics, you move ahead to your
own level.

Enjoy the promptness of
CIE's "same day" grading
eyele.

When we receive your lesson
before noon Monday through Satur­
day, we grade it and mail it back­
the same day. You find out quickly
how well you're doing!

CIE ean prepare you for
your FCC Lieense.

For some electronics jobs, you
must have your Fee License. For
others, employers often consider it a
mark in your favor. Either way, it's
government-certified proofofyour
specific knowledge and skills!

More than halfofeIE's courses
prepare you to pass the government­
administered exam. In continuing
surveys, nearly 4 out of5 em gradu­
ates who take the exam get their
Licenses!

Meetthe Eleetronies
Speeialists.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa­
tion you ~et in return.

That s why it makes so much
sense to go with number one .. .with
the specialists . . .with em!

There's no sueh thing as
bargain edueation.

Ifyou talked with some ofour
graduates, chances are you'd find a
lot ofthem shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked em as number one.

We don't promise you the moon.
We do promise you a proven way to
build valuable career skills. The em
faculty and staff are dedicated to
that. When you graduate, your di­
ploma shows employers you know
what you're about. Today, it's pretty
hard to put a price on that.

Beeause we're speeial­
ists, we have to stay
ahead.

At em, we've got a position of
leadership to maintain. Here are
some ofthe ways we hang onto it . . .

Ourstep-by-step learning
meludes "hands-on"
training.

At em, we believe theory is
important. And our famous
Auto-Programmed-Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That's why some of our
courses train you to use tools ofthe
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
yourself-and use to practice trouble­
shooting. Or a Digital Learning
Laboratory to apply the digital theory
essential to keep pacewith electronics
in the eighties.
Our speeialists offeryou
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge ofall
the em specialists. And the answer
you get becomes a part ofyour per­
manent reference file. You may find
this even better than having a class­
room teacher.

"'V"ou·ve probably seen ad­
• ~ertisements from other

electronics schools.ltlaybeyou
think they're all the same.
They're not:

em is the largest indepen­
denthome study school in the
world that specializes exclu­
sively in electronics.
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EQUIPM-=NT REPORTS
continued from page 32

tail in the fifteen-page manual.
Mea surin g capacitance curre nt­

leakage also require s an external O-to-IO­
volt meter. That meter and the capacitor
are hooked up as before . (Except now, the
positive voltmeter lead is hooked up to the
red jack. ) To make the measurement, the
OU T PUT button is held in and the volt­
meter is watched to determine the time it
takes for the voltage to decrease to one­
half of its original value. The leakage can
then be determined by using the equation
i = C !i V/!it. However , exact measure­
ments of leakage are usually not neces­
sary . and leaky capacitors can be easi ly
spotted-especially when using an an­
alog meter.

The CM-IOO is primaril y a bench-top
instrument in an attractive 7Y4 x 7Y2 X

4Y2 inch aluminum and plastic walnut­
grained case. It is powered by two 9-volt
batteries, so, although it won' t fit in your
shirt pocket , it is portable. Remember
though. you will need the chart in the
instruction manual to measure capac i­
tances greater than 5000 p.F.

Besides measuring component values ,
the un it can be used to measure the
capacitance between circuit-board traces
(that ' 'h idden" problem can often lead to

poor circuit performance) or to find the
distance to a short (or open) in a coaxial
cable . The device is also useful for check­
ing large quanities of components-it
will not only find those that are mis­
marked or have changed value, but also
ones that suffer from current leakage­
try doing that with a digital meter !

The CM-lOO is available fro m the
manu factu rer for $89 .95 , plu s $3 .50
shipping and handling . R-E

NOT TOO M ANY YEARS AGO, SHORTWAV E

listening required a lot of patience. Most
often, that was because of the receiver
itse lf. Though many were superhetro­
dyn e types , thei r d ial s we re often
crowded because of their poor selectivity
and it was nearly impossible to find a
specific frequency without a great deal of
patie nce an d/or lu ck . Al so , those
radi os-especiall y the less ex pensive
ones- tended to drift. So, if someone was
listening to one frequency and left the rig
for a while, he could come back and find
it severa l kilohertz away .

The situation has changed in the last 10
years . Now shor twave receivers use
phase-locked-loop tuning, sport digital
displays, have exce llent sensitivity and
good selectivity, and have many of the
features that were found only on super­
expensi ve top-of-the-line receivers only a
few years ago.

Kenwood 's R-IOOO communication s
receiver is an example of a modern re­
ceiver. It is a general-coverage receiver ,
covering 200 kHz to 30 MHz , and has
three reception modes: AM (both wide
and narrow), USB, and LSB/CW .

The heart of this unit includes a highly
stable VFO and a phase-locked-loop fre­
quency synthesizer for rock-stable recep­
tion . Frequency stability is 2 kHz for the
first hour of use, but it settles down to 300
Hz maximum fo r ev ery 30 mi nutes
thereafter .



As with other modem, general cover­
age receivers, the R-lOOO is relatively
compact and lightweight (123/4 X 4Yz X
8% inches and 12. I pounds) and has some
respectable specifications . In actua l use ,
we found that the performance of the re­
ce iver seemed to match its specifications.

Its claimed sensitivity , 10 dB or more
S + N/N, is 20 }.tV on' the AM- NA RRO W

setti ng in the 200-kHz to 2-MHz range
and is 0.7 }.tV when set in the SSB mode .
In that freque ncy range , the radio requires
a high-impedance antenna (in the vicinity
of I kilohm) . In the 2- to 30-MHz range,
with a 50-ohm antenna, the sensitivity
figure s are 2}.tV on AM- NARROW and 0.5
}.tV on SSB .

As mentioned before , the R-lOOO has
both AM-wide and AM-narrow modes.
In the AM-wide mode, (which has a 12­
kHz, - 6-dB bandwidth ) local reception
can be enhanced with better tone quality.
The AM-narrow mode is used when un­
wanted signa ls are prese nt near the fre­
que ncy of the desired signal. In that
mode , the receiver' s bandwidth is nar­
rowed, and interference is reduced . The
- 6-dB bandwidth is cut in half to 6 kHz .
In use , I found that that setting does help
improve AM receptio n , espec ially in
high-static condit ions on the medium­
wave freq uencie s. (Kenwood sugges ts
adding a jumper wire to further narrow
the bandwidth of the AM-NA RR OW posi­
tion to the same figure as the SSB posi tion.

That indeed is an improvement. )
The image- and IF-rejection figures are

also excellent for a general-coverage re­
ceiver. The image ratio is claimed to be
more than 60 dB, while the IF rejection is
better than 70 dB . Those figures are better
than those of my ham transceiver ! I be­
lieve that the R-1000 could be used as a
separa te receiver for amateur-radio op­
erati on on split frequencies . In fact , an
acce ssory socket in the rear allows you to '
automatica lly mute the receiver when the
transmitter is keyed.

The - 60-dB selectivity figure is 5 kHz
and the - 6-dB figure is 2.7 kHz. Those
figure s indicate s just how sophisticated
general-coverage receivers have become.

The R-1000 will operate with a variety
of antennas , from simple random-length
wire antennas to beam antennas. There
are three antenna feedpoints, one for the
standard SO-239 connector for coaxial
cable and the others for sim ple wire ­
antenna inputs. All of the antennas are
meant to be used in an unbalanced condi­
tion , the groundi ng coming from the radio
itself, through a ground-wire input ter­
minal . Interestingly, if a listener wants to
listen to frequencies from 200 kHz to 2
MHz, he has to use a separa te antenna .
The coaxial and short-wave antenna in­
puts can't be used in that range . However,
that' s a minor incon venience .

The receiver is so easy to use that after
only a few minutes of studyi ng the own-

er's manual, I was listening not only to
foreign shortwave broadcasts , but also to
radio amateurs on their frequencies. The
manual is comp lete and gives operating
hints , but it is apparently aimed at the
"appliance opera tor" because there is no
explanation of theory and although a
schematic is include d , there is very little
troubleshooting help .

A large . green, fluorescent digital fre­
quency disp lay made finding frequencies
very easy . Also, setting the receiver' s
frequency is quite simple . All that is re­
quired is a twist of the band switch to set
the main freque ncy in megahertz. Then
the larger, easy-turning main tuning knob
is twisted to find a particular frequency
within its I-MHz range . The lighted tun­
ing dial is of the analog variety and serves
well as a backup for the digital display.
You 'll find very little backlash in this
knob .

Findi ng the correct mode to use for any
type of reception was also easy because
the mode switches are well marked and
are just to the left of the band switch. A set
of pushbutton switches changes the var­
ious modes.

The signal-strength meter is a con­
ve ntiona l 0 ' Arsonval movem ent and
seems a bit on the generous side . It also
points up one area which could stand
some improvement. When listening to
Morse code transmissio n, the AGe ac-

continued on page 103



NEW PRODUCTS
For more details use the free

information card inside the back cover

ASSEMBLY AID, model HPCB-15, is a
unique holding stand for aiding all types of
electronics and mechanical assembly work. It
features two strong alligator clips for reliable
holding action, plus quick and easy clamping
and release.

Both clips are mounted in ball joints, and
the connecting bar is mounted in a third ball

CIRCLE 111 ON FREE INFORMATION CARD

joint, enab ling complete articulation and
flexibility to suit any task. Finally, all ball joints
may be locked in any position, and the entire
assembly is mounted in a heavy cast-metal
base to provide stability during use. The all­
steel construction assures durability.

The model HPCB is designed for stuffing
PC boards. electronics projects, mechanical
wo rk, and model making. It is priced at
$7.95.-0K Machine and Tool Corpora­
tion, 3455 Conner Street, Bronx. NY 10475.

CONVERSION KIT, model DVM-1, is de­
signed for receiver-to-monitor conve rsion
featuring both audio and video interfaces us­
ing special-purpose opto-isolators. The mod­
el DVM-1 will permit the user to operate in
either a monitor or receiver mode of operation
by selecting a switch position. It can be in­
stalled in either black-and-white or color sets,
and permits the user to obtain high-resolution
displays of up to 80 characters-per-line. It is a

CIRCLE 112 ON FREE INFORMATION CARD

direct-video modification which. in the moni­
tor mode. bypasses the tuner and IF sectio ns
of a conventiona l television set and thus pro­
vides the user with a high-quality disp lay.
Ghosting, color-shift ing. and RF radiation
and interference problems are eliminated
with the direct-video method . The mode l
DVM-1 will work with all popular TV receivers
present ly on the market.
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The model DVM- 1 conversion dit is priced
at $64.95.- V.A.M.P. Incorporated, 6753
Selma Avenue, Los Angeles, CA 90028.

TEST CLIPS, model TG-48 and model TG­
64, are designed for troubleshoot ing very
large scale integration (VLSI) IC's. They are
manufactured with nail-head pins that keep
probe hooks from slipping off ends, or with
long, headless, test lead pins for connection
to AP jumper cable assemblies. They are
constructed of thermoplastic molded around
contact pins, and feature a long-lasting steel
pin and hinge design.

CIRCLE 113 ON FREE INFORMATION CARD

The model TG-48 fits IC's with .5 to .6-inch
row-to-row spacing and is priced at $25.00.
The model TG-64 fits IC's with .9-inch spac­
ing and costs $32.00.- AP Products In­
corporated, 9450 Pineneedle Drive, PO Box
603, Mentor, OH 44060.

DMM, model DM25, is a 3'12-digit digital multi­
meter with a basic DC accuracy of :':0.2% of
full scale. It will measure DC volts from 0.1
volt to 1000-volts ; DC current from 0.1 mA to
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200 mA; AC volts from 1 volt to 600 volts, and
resistance from 1 ohm to 2 megohms.

Features include overload protection on all
ranges, fuse-protected current and resist­
ance ranges (to protect against excessive
overload), automatic zeroing and polarity,
and over-range and low-battery indication.
An automatic limiter circuit will allow up to
140-vo lts AC to be appli ed on all ohms

ranges without blowing the fuse.
The model DM25 measures 5.4 x 3.4 x

1.4 inches, weighs 10.5 ounces, and has an
O.4-inch display. It is powered by a standard
9-volt battery (included). Also included are
safety-type test leads, carrying case, and in­
structions. Both the battery and the fuse are
located in an easy-access compartment;
there are no screws to remove.

The model DM25 is priced at $69.25.­
Universal Ente rprises, Inc. , 14270 N.W.
Science Park Drive, Portland, OR 97229.

POWER SUPPLY, model PEG SMPS 65W,
is designed for computers and computer
peripherals and can have 3 to 4 outputs,
under-voltage protection, a maximum ripple/
nois e factor of 2% peak-to pea k, use r­
selectable input voltage, and 80% efficiency
typical at maximum power at nominal line
voltage. Choice of packaging can include PC
board, open frame, or enclosed unit.
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The model PEG SMPS 65-W is priced at
$99.00.- Power Elect ronics Corp., 96 Mil­
ton Road, PO Box 2208, Rochester, NH
03867. R-E
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1983
Guide to RelilltM RepCacIments
·e- '~/"RO_.70 _

We've added 47 pages
and 250 new devices
to the 1983 SK Guide.

•

....,.....

Th is book carr ies more weight than any
other solid state publication. It is backed by
one of the biggest names in replacement
devices. RCA. We have been deeply involved
in the design, manufacture and testing of
sol id state devices for decades . When RCA
introduces new types, you can trust them to
perform reliably.

This year , the RCA SK Replacement
Guide is 512 pages strong . With over 2100
SK and KH types available to replace over
170,000 industry types, and a convenient
dual numbering system.

Why trust your solid state business to
a source that is not involved in solid state
manufacturing? Pick up your copy of RCA's
hardworking 1983 SK Replaceme nt Guide
(SKG202B) . See your RCA SK Distributo r, or
send $2.50, in check or money order, to RCA
Distributor and Special Products Division,
P.O. Box 597, Woodbury, NJ 08096.

ftCIl SKReplacement
Solid State

1K7186
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The more
logicalwayto look

inside an Ie

'S uggestedu.s. resale. Available at selected local distributors. Prices, specificationssubject to change without notice.
Ii:) Copyright 1980 Global Specialties Corporation.

Our 23-oz. Logical Analysis Test Kits include
Logic Probe, Digital Pulser, Logic Monitor, complete

manua ls and accessories, plus case.

LTe Logical Analysis Test Kits:
everything you need for over
90% of your digital testing.

Everything you need is at your finger­
tips . Circuit-powe red. And easy to use.
Ready to read logic act ivity at a glance,
point-by-point or IC by IC. Or to inject digital
signa ls for testing .

Let the LEOs of our Probes, Pulsers and
Logic Monitors light the way to answers for your
troubleshooting, des ign and educa tional needs.
The Logical Analysis Test Kit comes in two
versions: our $270.00* High-Speed Kit, LTC-2,
which cap tures pulses as narrow as 6 nsec , rep
rates to 60 MHz; and our $240.00* Standard Kit,
LTC-1 , which goes to 50 nsec , 10 MHz. Both
include complete manuals, accessories and a
compact, custom-molded case . Either way,
you've got a strong case for simp lified
dig ital testing.

Smarter tools for
testing and design.

GLOBAL
SPECIALTIES
CORPORATION
70Fu lton Terr.. New Haven. CT 06509 (203) 624-3103 . TWX 710-465-1227
OTH ER OFFICES: San Francisco (415) 648-0611. TWX910-372-7992
Europe: Phone Saffron-Walden 0799-21682. TLX817477
Canada: LenFinkler Ltd., Downsview, Ontario

Call toll-free fordetails 1-800-243-6077
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What can this system do? It can de­
termine correc t contro l surface and
engine-thrust settings for any given con­
dition . Further, because of the interactive
nature of the system, the flight crew can
change the flight config uration, if neces­
sary, with a few button pushes, and the
system will then respond by flying the
new parameters .

As you can see, with this system the
flight crew is freed of many of the arduous
tasks it had to perform by hand . This fact
was indica ted by Henry McGlyn n, mana­
ger of propu lsio n con tro l sys tems
engineeri ng for Gene ral Electric's Aero­
space Control Sys tems Department in
Bingha mpton, N.Y . His department de­
veloped the 7571767 Thrust Management
Computer (TMC), one part of the FMS .

The system, as a whole, " takes a load
off the pilots' shoulders . Before (the de­
velopment of the TMC), the pilots carried
tables and charts and the work was man­
ually done and complex," he noted . Now
with a few button pushes, the same job is
done . Thi s is just one example of how the
pilots are freed from routine tasks . It en­
ables them to devote more of their time to
managing the aircraft.

Gro undspeed

Speed Error Sca le

Ambie nt
Light
Senso

Localizer Deviation Pointer

Flight Director Command Bars

Horizon
Line

Autopilot/Flight
Director Mode

Localizer Deviation Scale
(Expanded)

In the 7571767, the information is avail­
able to the flight crew at the push of a
button . It appears on one of the flight
deck's five CRT displays.

For instance , if the captain wants to
change a parameter in the flight plan he
has entered into the FMS, then entering
the data via a keyboard and punching the
EXECUTE bu tton displays th ese new
parameters on the Control/ Display Unit
(CDU). That unit is the key interface be­
tween the Flight Management Computer
(FMC) and the flight crew . (See Fig. I.)

Essentially, the CDU is a system ter­
minal. It consists of a green-on-black dis­
play and an alphanumer ic key boa rd,

. 1-THE FLIGHT MANAGEMENT COMPUTER lets the crew concentrate on overall airplane man­
agement. It executes all phases of the fli ght in the most economical way.

nature of the system, if one component
fails, the other subsystems can continue
operating . Ca lled fai l-soft, this allows
safe airliner operatio n in the event of a
major failure .

What all this means is that those sys­
tems interac t and provide total flight man­
agement. It differs markedly from com­
mon practice on noncomputerized airlin­
ers. Let's look at the key differe nces be­
tween current airliners and the 7571767.

In other aircraft, the captain and first
officer must generate their own informa­
tion using charts , tables, and calcu lators.
This requires a great deal of menta l work
and detracts from airplane management.

THE ADI (ATTITUDE DIRECTION INDICATOR). Flight Director Command Bars, generated t:ythe Flight
Control Compu ter, provide the pilot with steering guidance.

Fligh t management system
The FMS is actually more than just one

microco mputer. In reality, it is made up
of four major microcomputer-driven sub­
sys te ms and the Fli ght Ma nage men t
Computer, the overall commander. The
four major subsys tems cons ist of the
Flight Control System , the Inertial Refer­
ence System, the Emerge ncy Indication
and Crew Alerting System, and the Flight
Symbol Generatio n System. (An overall
block diagram of the system was pre­
sented last month .) The subsystems com­
municate with one another via a serial
communications bus , operating at 12.5
and 100 kHz, which meets ARINC Stan­
dard 429.

Using bit-slice technology, the data
stream is 32 bits wide . Instructions to and
from components of the system are trans­
mitted in 19-bit words, with the rest of the
bit package reserve d for data and machine
address . This type of architecture is con­
firmed by the fact that the manufacturers
of the major subsystems use bit-slice
technology, applying 16-b it micropro­
cessors to the task . When two 16-bit
microprocessors are used in parallel , they
can address a 32-bit data stream. Howev­
er, the actual struc ture of the system,
since the command microprocessors are
l6-bit devices, is 16 bits. Only the com­
munications are handled with a 32-bit
path. Each major subsystem also com­
municates with members of its immed iate
group ing via the same bus.

According to a Boe ing spokes man,
system architecture is based on a con­
sensus co ncept. If all subsystems in­
volved in a task agree, then the task is
performed. Further, because of the loose
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Magnetic Heading ---...

FIG. 2-THE CONTROL DISPLAY UNIT (CDU) gives the pilot complete control of the FI g t
ment Computer System .
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console located below and to the right of
the command seat. This key gives instant
access to either of two flight plans entered
in the FMC. Using the active flight plan, a
press of the key display s the current leg of
the flight plan and then reads out its con­
tinuation .

The CLB or climb key enables the flight
crew to display the current or any planned
climb mode. Further, this key also allows
the crew to take a look at other climb
modes and allows their evaluation . The
same is true of the pre-programmed CRZ

key, whic h . d ispl ays current or any
planne d cruise mode .

With a touch of the PROG key, the flight
crew can monitor current dynamic flight
information. This key allows an informa­
tion readout only. It is presented in page
or screen format.

Not only does the CDU provide this
infor m at ion , but as th e a i rl i ner
approaches an airpor t, it allows the crew
to look at arrival procedures with a press
of the DEP ARR button. These procedures
can be integrated into the overa ll flight
plan. And, as you can see, it also helps to
faci litate flight manageme nt as the plane
readies for landin g because the crew no
longer has to pore over lists of landing
procedures as the airliners approaches the
airport. In fact, FMS will handle the land­
ing if the crew opts for that function.

If, however, the airliner is stacked up
and put into a holdin g pattern anywhere
during a flight, a push of the HOLD button
allows the crew to choose a holding pat­
tern , whether halfway to destination or
waiting for landing .

But, even before a landing can take
place , there ' s still the takeoff to deal with
and the [NIT/ REF (initialization/reference)
button on the CDU allows the flight crew
to initialize both the FMC and the Inertial
Reference System. This button also al­
lows the flight crew to access various
categories of reference data. It also begins
the crew' s part of the information pro­
cess . At that time , the crew enters all the
parame ters the FMS will use during the
flight.

Once the FMC is initia lized and the
airliner is in the air , the DIRI INTC button
enables the crew to use FMC guidance
from a current position to any designated
geogra phic point or to intercept a selected
course .

Meanwhile , the LEGS button gives de­
tailed information on every leg of a flight
plan. Further, this function allows de­
tailed data entry of each leg .

If , dur ing this time the captain or first
officer would like information concern­
ing the range and bearing to a particular
entered posit ion, one of them can press
the FIX key . Th is function brings up a
display of the information and further will
cause radials from the fix to be displayed
on the Hor izont al Si tuation Ind icator
(HSI), another of the syste m's CRT's and
the visual roadmap for the flight crew .

While all of this information is neces-

Localiz er Deviation
Pointer

Amb ient Light
Sensor

Localizer Deviation
Scale

Selected ILS
Freq uency

Glideslope Deviation
Scale

Glideslope Deviation
Pointer

ILS Selected Course

Se lected Heading

The special function keys allow one­
key access to important information . For
instance , if the cap tain would like to
check on the progress of the flight , all he
has to do is punch the RTE key on the CDU

Wing Speed
and Direction

Displ ay Mode

DME Distance

Airplane Symbol

Prese nt Heading

Optional Compas s Rose Displ ay
(ILS Mode Shown)

Display Orientation ------.

which also includes 14 specia l function
keys. In stead of usin g a trad itio na l
typewr iter-type of keyboard, Boeing op­
ted for one which is alphabet-oriented.
(See Fig. 2.)

THE HSI (HORIZONTAL SITUATION INDICATOR). Here it is shown in the Instrument Landing System
mode with the optional compass display.
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THE HORIZONTAL SITUATION INDICATOR shows the airliner's relation to the selected ILS course.
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on the orde r of two years .
As important as the CDU is for in­

terfacing the Flight Management System
and the flight crew, there ' s another key

Map Mode With Weather

Lateral Deviation Scale

Lateral Devia tion Pointer
(FMC)

Range

VORTAC

Selected
Heading

Distance to
Waypoint

Trend Vector

Wind Speed
and Direction

ILS Mode
(VOR Mode Similar)

Display Mode

Magnetic Track

Airplane Symbol /

Active Flight Plan

Active Waypoint

Bowe estimated the mean time between
failures is 6,000 hours and since an air
liner operates about 3,000 hours per year,
the average time between failures will be

IN ITS MAP MODE, the Horizontal Situation Indicator shows the desired flight path and navigation
features .

sary for the captain and flight crew, it
really wouldn' t be much use if they we­
ren't able to manipulate it. That function
is handled by six line-select keys on the
COU. In the non-aircraft microcomputer
world, information entry and retrieva l
functions are all pretty much standard
fare . Most systems depend on some sort
of keyboard for input and most use some
sort of command address language. Pro­
grammers may use BASIC, CO BOL,
FORTRAN, or many other languages ,
while those people using word process ing
use English. However, the FMC lan­
guage is unique , but one with which the
captain and first officer are quite familia r
- Air Traffic Control terminology.

Th is type of interface puts the FMS and
flight crew on familiar terms and it eases
the transition to a computerized airliner.

Lying bel ow thi s hum an interface
mechanism is the FMC itself. It is the
m a s t e r link in th e F M S . Th i s
microcomputer is able to receive inputs
from all the subsystems and is then able to
compute its decision . It also commands
the subsystems to perform their tasks.

Developed by the Sperry Flight Sys­
tems Division of Sperry Rand, headquar­
tered in Phoenix, Ariz., the FMC is driv­
en by a l6- bit processor.

The FM C houses prep rogr ammed
navigation and flight planning informa­
tion. The progra m is updated every 28
days and is contained on a 4 megabyte
disk. Other information resides in PROM
(Programmed Read-Only Memory) . This
system also has up to 64K of RAM (Ran­
dom Access Memory), which is a necess­
ity because of the interaction between the
FMC and the pilots.

The system rece ives inputs from other
subsystems and determines how best to
fly a course . Thi s function is, in turn,
determined by a set of cost index paramet­
ers that are biased toward time and fuel
factors, according to Larry Bowe, head of
the engi nee ring department at Sperry
Flight Systems.

The FMC interfaces directly with the
flight control system and the autopilot and
it receives positional inputs from both. It
then generates a map display on the Hori­
zontal Situation Indicator (HSI) CRT. It
also receives inputs from the VHF Om­
nidirectional Range (VOR) finder and
from the Distance Meas uring Equipment
(OME), which are also used in its com­
putations . When all of the information is
digested and weighed by the FMC, it
generates the flight readout, which is dis­
played on the CDU .

As one would expec t in a system as
(J) critical as this one, there's redundancy for
~ safety . Rather than relying on one FMC
o for both the cap tain's and first officer's
~ COU's, Boeing and Sperry designed the
w system so each unit is driven by a seJ?arate
uJ microco mputer. In this way, should one
a of these units fail, the other can be used to
~ fly the aircraft.
a:: Reliabilit y is also a feature of this unit.
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FIG. 3-THE MODE CONTROL PANEL is the centra lized location for all autopilot-control selections
and modes.

FIG.4- THE INERTIAL REFERENCESYSTEMuses Ring Laser Gyros . It can align Its reference axes to
true north by analyzing the spin vector generated by the earth's rotation.
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aircraft's flight condition, height and
temperature . This system also functions
to bleed off engine power for such func­
tions as cabin air condi tio ning and
deicing.

TMC also aids in an important disp lay
function . Since it is involved with vertical
navigation and flight level changes, its
inputs, along with those from those of the
Mode Control Panel, help drive the Atti­
tude Direction Indicator (ADI) . This in­
strument tells the flight crew whether the
airliner is in level flight, climbing, de­
scending or banking. This indicator is
familiar to many fliers as the floating ball
airplane whose wings have to be kept
level with the artificia l horizon .

Driven by a 16-bit General Electric
MCP-701A 16-bit fixed point processor,
the TMC is an accumulator-based system
designed specifically for avionics control
products. When it was first designed , this
system relied on medium-scale integra­
tion and bit-sliced system architecture to
achieve the same goal the one-board sys­
tem now handles. However, the 70 l A
allows GE to keep the system unit to one
motherboard.

The microcoded instruction set emu­
lates the one that is found in one of the
nation ' s most sophisticated fighters, the
F-18. Programmed in machine language ,
much of the memory is Read-Only Mem­
ory (ROM)-based. However , there is a
small scratchpad area of Random Access
Memory for storage of current flight in­
format ion .

Via its transmitters and receivers , this
system interfaces with the Air Data Com­
puter, which computes air speed, wind
speed and delivers these inputs to the
system; the Thrust Mode Select Panel; the
Flight Management Computer, and the
thrott les. Performance management
functions are performed in concert with
the FMC and the autopiloUflight director
system.

The Mode Control Panel, also driven
by a microprocessor, also interfaces with
another of the major microcomputer sub­
systems of the FMS, the Flight Contro l
Computer (FCC) .

Flight control computer
Its primary functions are controlling

vertica l speed, providing takeoff assis­
tance and integrated autopi lot and auto­
thrott le speed contro l, autolanding and
autorollout contro l, and heading and alti­
tude control.

In reality, the Flight Contro l Comp uter
acts on the airliner's control surfaces . Af­
ter receiving the inputs from the Flight
Management Computer, inertial refer­
ence units, Air Data Computers, radio
altimeters, instrument landing receivers,
air-ground logic unit and the airspeed in­
dicators , it sets those surfaces­
elevators, ailerons and rudder- for each
flight condi tion. (See Fig. 5.) If, for in­
stance, the Flight Management System is
programmed to climb at a certain point,

the TMC is responsible for determining
and setting correct engine parameters af­
ter the fligh t crew makes it s de ­
terminations of such variables as speed,
altitude, heading, climb rate and whether
the airliner is in a takeoff or cruise mode .
These figures are entered through the
Mode Control Panel. The TMC also looks
at other variable s and reports to the FMC
and Engine Indication and Crew Alerting
System (EICAS), which disp lays engine
information on a color CRT .

Further, the TMC also acknowledges
the crew 's engine opera tiona l choices en­
tered via the Thrust Mode Control Panel.
This unit gives the pilot the ability to
derate the engines from the TMC settings
for better fuel economy. It further allows
him to override the system for emergency
power.

Proper thrust control is of primary im­
port ance to th e air l in es , ex plains
McGlynn. If an airliner's engines run too
hot it wears them out much more quick ly
than if the settings were cooler. Also, in
this condition the engines use more fuel.

So, the primary function of this system
is to limit engine thrust accordi ng to the

interface at the top of the pilots'
glareshield, the Mode Control Pane l.
(See Fig. 3.) This system not only in­
terfaces with the Flight Managemen t
Computer, but also the TMC and the
Flight Control Comp uter. (FCC) and the
Inertial Reference System. The Inertial
Reference System is shown in Fig. 4.

It is with this panel that the flight crew
inputs such parameters as air speed, rate
of climb and ultimate altitude . Th is panel
provides a central area for all autopilot
co ntro l se lec tio ns and modes. Those
functions include the autopilot, autothrot­
tie and flight director. It is from this panel
that the flight crew also has access to a
backup landing option in the event of a
major system failure .

The Mode Contro l Panel also initiates
automatic tracking of the Flight Manage­
ment Computer's flight plan in either the
lateral or vertical planes.

Thrust management computer
Another panel, beneath the Mode Con­

trol Panel- the Thru st Mode Se lect
Panel-also interfaces with TMC.

Mounted in two line replaceable units,
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the FCC will respond with settings for the
climb.

Responsible for developing the FCC
was Rockwell International's Collins Air
Transport Division in 'Cedar Rapids,
Iowa . This division also developed the
circu itry for the highly advanced Elec ­
tronic Flight Instrument System (EFIS),
EICAS, the ADI and HSI displays . Those
sys tems prov ide the key visual and warn ­
ing indications for the entire Flight Man­
agement System.

Access to the various EFIS controls is
obtained through the EFIS contro l panel.
As with other sys tem contro l panels on
this aircraft , there are separate panels for
the pilot and firs t officer.

Th e upper sec tion of the panel controls
the ADI and allows the pilot to enter his
deci sion hei ght prior to makin g an
approach. Thi s numb er is automatically
displayed on the ADI during the approach
and automatica lly shifts to a DH display
when thi s height is reached . The lower
section contro ls the HSI and allows the
pilot to select a display mode .

If MA P or PLAN are chose n ; then the
display will be sca led according to the
maximum range chose n by the RA NGE

knob . Th e MAP mode disp lays the map
orient ed along the curre nt track of the
airliner, while PLAN displays a north-u p
orien tation . Buttons on either pane l con­
trol access to supplementary navigation
information . Thi s information is then dis­
played on the co lor CRT's in fron t of the
flight crew.

Th ose color displays are very sophisti­
cated instrument s themse lves. Using 16­
bit 8085 microprocessors, the CRT's are
capable of high-l evel graphics. For in­
stance , the ADI combines both CRT and

electro mec hanica l functio ns to present
the flig ht crew with a picture of the airlin­
er's attitude . The traditional ball-t ype of
ADI indicator is combined with a sur­
rounding CRT for quick information up­
dates.

Furt her, the CRT disp lays the gro und­
speed, autothrottle mode, autopilot-flight
director mode , glideslope dev iation and
loca lizer deviation scale . It is qui te an
advance over trad itiona l ball-on ly mech­
anisms and centralizes these functions on
one screen, instead of in several places on
the instrument panel. As one can easily
see , this eases the work of the flight crew.

Other displays
A co lor CRT, the HSI present s the

crew with a look at the horizont al position
of the aircraft in relation to the flight plan .
Furt her, it displays a map of navigation
features and aircra ft track . Thi s map also
shows where the airliner will be turning
and the desired flight path . Also, it in­
dicates where the aircra ft is in relation to a
desired posi tion.

Thi s type of display allows rapid and
acc urate flight path correction and man ­
euveri ng by the pilots , if needed .

Further, it gives the flight crew other
needed information such as wind speed
and direction, lateral and vertical devia­
tion from the selec ted flight profile and
distance to a waypoint. This information
is selectable as desired by the captain or
firs t officer.

Since the HSI is programmable, the
capta in and first officer can adjust the
compos ition of the display to suit their
spec ific needs. Co lor wea ther radar dis­
plays may be selected and presented at the
same sca le and or ientation as the map , as

well as navigation aid information and .
airport and ground ' reference symbols.
Th ere ' s even the option of displaying
speed, altitude, and time of arrival for
eac h flight path waypoint.

All of these functions are possible
thanks to the programmability of the sys­
tem . For instance , if the captain or first
officer chooses the VOR or Instrument
Landing Sys tem (ILS) mode on the EFIS
panel , then the HSI shows the relation­
ship of the airliner to a selected VOR or
ILS course . Thi s inform ation is displayed
in a sim ila r format to current e lec ­
tromech anic al devices . Thi s last fea ture,
alone , should help insure that even a new­
comer to the sys tem will feel comfortable
with it. Again , weather radar displa ys can
be overlaid on this displa y .

An optional compass displ ay , which
combines many of the features of the
othe r displays, can also be chosen , if the
airline operating the aircraft chooses to
have it.

A similar type of Collins-de veloped
system is used for the EICAS function of
the FMS.

Set dead center in the instrument panel ,
EICAS monit ors display not only engine
parameters, but also give the crew warn­
ings in the eve nt of a probl em with the
aircraft. Urgent messages are displayed
in red on the color CRT's , while less
urgent messages are displayed in yellow.
Aura l warnings are also pro vided .

Access to this system is through the
EICAS control panel , located dire ctly be­
low the pair of CRT's. An uncluttered
panel , the pilot or first officer can have
access to a full readout with the push of
the ENG INE button , In normal operation ,
EICAS only displays primary en gin e
readouts . When either flight offic er
pushes the STATUS select button , the
lower EICAS di splay will show data
relating to the status of the airplane in­
cluding such information as hydraulic
fluid level s and control surface positions .
On the ground, these monitors will dis­
play maintenance information to tech­
nician . The flight crew has no control
over this inform ation .

Inte restingl y , this sys te m was de­
veloped with an eye toward keeping costs
down . If an HSI CRT should fail , it can be
repl aced with one of the EIC AS monit ors .
Further, the entire EICAS system, which
consists of two color CRT monitors, two
EICAS computers , supplementary cau­
tion and warning annunciator and a stand­
by liqu id crys tal engine indi cation dis­
play , consis ts of only six line-replaceable
unit s . These are units which can be eas ily
re placed by mainten an ce technici an s
right on the flight line . That contrasts with
more than 40 in other standard airliners .

Even with all this computerization, you
can aga in see the level of safet y backup. If
EICAS system should fail completely,
then the LCD provides the flight crew
with the information it need s to continue
flying the aircraft. R-E





TABLE 2-PORTABLE SHORTWAVE RECEIVERS

Type Brand/Model No. Price LW AM FM SW Coveraae (MHz)

Pocket-sized Panasonic RF-085 $ 89.95 N Y Y 2.3 - 18
Sony ICR-4800 89.95 N Y N 5.95 - 6.2

N N N 9.45 - 9.85
N N N 11.70 - 12.00

, N N N 15.10 - 15.50
N N N 17.60 - 18.00

Sony ICF-7600A 159.95 N Y Y 5.95 - 6.20
N N N 7.10 - 7.30
N N N 9.50 - 9.80
N N N 11.70 - 12.00
N N N 15.10 - 15.45
N N N 17.70 - 17.90
N N N 21.45 - 21.75

Digital General Electric
readout 7-2990 235.00 N Y Y 2.3 - 31

Magnavox AL999 299.95 Y Y Y 1.6 - 26.2
Panasonic RF·2600 239.95 N Y Y 3.9 - 28

RF-2900 299.95 N Y y 3.2 - 30
RF-3100 319.95 N Y Y 1.6 - 30

Sony ICF-6500W 199.95 N Y Y 3.9 - 28
ICF-6800W 699.95 N Y Y 1.6 - 30
CRF·1 1,795.00 Y Y N 1.6 - 30
CRF-330K 2,495.00 Y Y Y 1.6 - 30

Microprocessor- Magnavox D2924 179.95 Y Y Y 5.95 - 15.45
controlled Panasonic RF-799 249.95 Y Y y 2.3 - 26.135

RF-6300 749.95 Y y y 1.6 - 30
RF-9000 3,800.00 y y y 1.6 - 30

Sony ICF·2001 349.95 Y Y y 1.6 - 30

Equipped with predic tions from propaga ­
tion scientists , sta tio n plan ners may
choose several frequencies in more than
one band to make sure that a target area is
adequately served during the seaso n, no
matter what the daily propagation var­
iances may be . Then , eve n if they have
correctly predicted the proper bands, they
must hope that other broadcasters choose
frequencies in those bands so that neither
one interferes with the other. That is a far
cry from the fixed-frequency allocations
of our own AM and FM broadcast bands,
which are strictly regulated by the Federal
Communications Commi ssion .

Tu'"!ing in
T o h elp SW L' s kee p t r ack of

broadcaster' s schedules, the World Radio
TV Handbook (WRTH) is like an annual
TV Guide updated three times a year by a
subscription newsletter. The WRTH is
the most comprehensive listing of radio
and television stations from practically
every country in the wor ld. Includ ed with
each listing is the mailing address for each
of the stations , many of whom have de­
tailed schedules available on request.

Once you know the time and frequency
of a program you'd like to hear , you' ll
need to tune your receiver precisely to
that frequency. Howe ver , on many multi ­
band radios with shortwave capability ,
the shortwave spectrum may be divided
into only two or three sections. The tun­
ing rates-how big a chunk of the spec­
trum is covere d with a single revolution of
the tuning dial-s-of those receivers are
inadeq uate for the numb er of stations you
can tune in one revolution of the dial.

Consi der , for example, that the entire
AM broadcast band (0 .550-1.600 MHz)
is slightly more than one megahertz wide ,
and takes up the entire width of the tuning
dial. That makes for comfortable tuning ,
given the local station spac ing of 30 kHz
or more . But a tuning range marked SWI
on a portable radio may use the same
tuning dial space to cram nine megahertz;

TABLE 1­
BROADCASTING BANDS

3- 12 MHz is a common range and it in­
clude s four complete shortwave broad­
cas t band s, where crowded nightt ime
conditions will often find stations within
5 kHz of each other. Just tuning from
station to station requi res surgeo n-steady
hands for turn ing the dial just a small
fraction of a degree. And trying to find
11.750 MHz accurately with a tuning dial
on which the pointer covers a third of the
band is practically impossible .

Another drawback to those types of

receivers is that they are not necessarily
optimized for shortwave reception and
are , therefore , not particularly sensitive
to statio ns other than the powerhouses.
Nor are their circuits selective enoug h to
elim inate interfere nce from strong sta­
tions on frequencies close to that of the
desired station. Many of them also are
unable to tune above 16 MHz, cutting
listeners off from two daytime shortwave
bands, 16 and 13 meters.

Today, however , You can buy portable
shortwave radios that overcome most of
those deficiencies, makin g shortwav e
listening more enjoyable for the casual
listener. Less time is spent twiddling with
the radio , and more time is spent listening
to the program.

Todays rece iver s fall rough ly into

' This band will be expanded in the late
1980's or early 1990's .
""This ba nd will be decreased in the late
1980's or ear ly 1990's.
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Meter Band
120
90
60
49
41
31
25
19
16
13
11

Megahertz
2.30 - 2.50
3.20 - 3.40
4.75 - 5.06
5.95 - 6.20
7.10 - 7.30
9.50 - 9.78'

11.70- 11.98"
15.10 - 15.45"
17.70 - 17.90'
21.45 - 21.75"
25.60 - 26.10"

The Magnavox model AL999. G-E model 7-2990 six-band portable.



14% x 10% x6 a Ibs Y Y Y Y
13 x 9 x 4'1. a Ibs Y Y Y Y
9% x 13V2X49/' 6 7lbs ,4oz Y Y Y Y
9' V'6 X 15 x4% Blbs, 100z Y Y Y Y
4% X 149/' 6 x9V2 7lbs, 10z Y Y Y Y
6V2X 11% x4 4lbs , 10z Y N Y N
7'1.x 17% x 9 13 1bs Y Y Y Y
10'I. x4 x 13'/8 141bs,90z Y Y Y Y
13'/2 X 17% aVa 331bs, 150z Y N Y Y

9'1. x 6 x 2'1. 5 Ibs N N N
69/ ,6X 10' 0/' 6X 20/'8 3lbs,7oz N N S Y
117/, 6 X 17'/a x 53/ ,a 111bs, 70z N N y ' Y
20 9/ ,6 X 14%2X aV32 501bs, 110z Y Y y ' Y
63/ ,6 X 12 ' 3/, 6x23/ ,a 41bs Y N Y Y

Digital readout
Another recent adva nce in portable­

receiver technology is the addition of di­
gital frequenc y-readouts to assist in tun­
ing. The units offering that feature are
anything bu t pocket sized , yet once
you'v e experienced the convenience of
such a readout, you won' t want to return
to the analog style unless you need to
travel very light. With the digital display,
there is no guessing whether you have the
correct frequenc y. If you know that Swiss
Radio Intern ationa l begins transmitting in
English on 9. 725 MHz at 0145 Green­
wich Mean Time (8:45 pm EST) , then

conversio n (two intermediate frequenc­
ies) superheterody ne circuitry on short­
wave for good sensitivity and to help re­
duce unwanted images from interfering
with the station you want to hear-a com­
mon problem in small portabl es. It also
features a tuned RF amplifer to-help in­
sure that the best possible signal-to-noise
ratio is obtained. There is eve n a ceramic
filter to help limit interference from sta­
tions on adjacent frequencies, thus im­
proving sel ectivity. Whi le th e per­
formance of a radio its size--even with all
its " big radio" features-won't measure
up to table-model standards , that receiver
holds its own rather well against many of
the receivers listed in Table 2.

The 7600A 's little brother , the Sony
. ICR-4800 is one of the smallest portable

shortwave receivers available , measuring
51/ 4 X 215j16 X 7/ 8 inches. It features Am
broadcast and five shortwave bands: 49 ,
31,25, 19, and 16 meters, the ones most
popular with broadcasters. The tuning
range of some bands is a little wider than
that offered by the ICF-7600A, making it
possib le to pi ck up more of those
broadcasters who are slightly "out of
band. "

What neither of those recei vers can
tune , howe ver, is the standard time signal
station, WWV , a service of the National
Bureau of Standards in Ft. Collins, CO .
Usually audible on 5, 10, IS , and 20
MHz, a voice announces the time (with;
atomic clock accuracy) on the minute,
plus severe ocean-storm warnings and
radio-propa gation forec asts at appointed
times durin g the hour. The paperback­
book-sized RF-085 from Panasonic does
allow you to receive WWV as it provides
continuous tuning from 2.3 to 18 MHz
(120 to 16 meters) over three bands. But,
although it is remarkably sensitive for its
small size, a beginning SWL may find the
cramped and inexact shortwave band tun­
ing a bit frustrating at times.

With those small radios-all of them
wo nde rful travel compani on s- you 'll
have adequate signal quality under most
conditions with the built-in telescoping
antenn as. Reception can often be im­
proved by placing the radio as close to a
window as possible, or by adding an ex­
ternal antenna, as discussed later.

y
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Y

Tuned
RF

Amplifier
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N
N

Dual
Conversion

N

N
N

The Sony nine-band ICF·7600A.

able to tune to a specific frequency with
the help of dial markings spaced every 50
kHz.

The receiver covers the 49- throu gh
l l-rneter bands. That cove rage, plus a bit
of tun ing above and below those ranges,
includ es most of the English-language
stations you' ll want to hear. Some broad­
casts, however, like Radio Peking ' s clear
frequency of 15.52 MHz (one of seve ral
frequencies) and a growing number of
stations above 12.0 MHz, are outside the
internationally agreed bands, and the tun­
ing range of the unit.

Miniaturiza tion plays a big role in the
circuit design of that small rece iver. Each
shortwave band has its own crystal osci l­
lator for tuning stability. It uses dual-

WideINarrow
Filters

N

N
N

BFO

" For most shortwave bands , single conversion for others.

220z

17 0z
a oz

Wght.

4% x7Vax 1V.

47/ ,6 X 6 '5/ ,6X 1%
2 '5/ ,6X 5% X 7/a

Size (inches)

---

Panason ic's model RF-085 five-band receive r.

three categories: sensitive pocket port­
ables with analog (slide-rule) tunin g;
those with simple digital frequency read­
out s, and tho se with microprocessor­
controlled phase-locked-loop (PLL) tun­
ers. Table 2 lists some of the units cur­
rently avai lable .

Shirtpocket shortwave
Among the small shortwave portables,

Sony' s ICF-7600A is a good example of
an easy-to-use receiver even though it
features an analog, rather than digital ,
tuning-system .

The receiver covers the local AM and
FM bands, plus seven shortwave bands
from 49 to 13 meters in a most useful way :
Each shortwave-broadcas t band has its
own tuning range . That spreads out the
stations within a given band so that tuning
is not so critical. Moreover , you are better
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simply dial up 9.725 on the readout a few
minutes before, and you' ll be ready for
the star t of the ir broadcast. Dig ital­
readout rece ivers are ava ilab le wit h
vacuum fluorescent displays (which con­
sume a lot of battery power but can usual ­
ly be turned off when not needed for tun­
ing), or liquid crys tal displays (LCD's) .
The latter require a backlight for viewi ng
under low-light conditions.

Genera l Electric's 7-2990 is a new re­
ceiver in this category . The GE receiver
offe rs AM , FM, and four bands of short­
wave tuning g iv ing yo u cont inuo us
cove rage fro m 2.3 to 31 MHz. That
means you can hear all shortwave broad­
cast bands as well as amateur radio and
commercial bands . Freque ncy can be
read on either an analog- (slide-rule type)
or vacuum-fluorescent digital-display. In
that rece iver, as in others in its class, the
digital readout is provided by adding a
frequency co un te r (w ith so me mod­
ifications) to a standard ana log shortwave
receiver. An sw CALIBRATOR contro l on
the front panel help s you align the receiv ­
er and the counter by tuning to a frequen­
cy standard like WWV .

The unit features dual conversion as
well as a tuned RF amplifier. Anot her
control you' ll notice on that type of re­
ceiver is a WIDE/NARROW bandwidth
switch. The intent of a narrow bandwidth
is to reduce the amoun t of interfering sig­
nals on either side of the desired signal
from reaching the speaker or headphones.
Ideally, a narrow setting should keep out
ext ran eou s signa ls . But in practice,
port able-receiver bandwidth filters are
genera lly not as effect ive as those used in
more expensive table radios. The wide
setting may be fine for local AM stations
with their healthy frequency spac ing be­
tween sta tions, but is imprac tica l for
ti ghtl y spaced sho rtwave stat ions .
Among today' s portables, the SOllY CRF­
1 has the most effec tive narrow band­
width, according to spec ifications, but its
price is out of reach for many.

The Panasonic RF-3100 is one of a new
generat ion of portable receivers. Adapt­
ing a technique used in expensive table­
model communica tio ns receivers , the

General Electric Company
Audio Electronics Products
Syracuse, New York 13221

Magnavox
NAP Consumer Electronics

Corp.
1·40 & Straw Plains Pike
Knoxville, Tennessee 37914

World Radio TV Handbook
clo Watson Guptill
1515 Broadway
New York, New York 10036

unit features PLL frequency synthesis-a
sign of a very stable tuning sectio n. Even
solid-state receivers can be unstable and
drift off their origina l freq uency, particu­
larly during the first 10 minutes of opera­
tion. They may also suffer from mecha­
nical instabi lity-just lightly tapp ing the
receiver case with a finger will make the
unit change freq uency. But a PLL syn­
thesized tuner " locks" onto the desired
frequency. Now here is that more appreci ­
ated than when tuning single sideband
(SSB) amateur radio or commercial sta­
tions. Successfully tuning those stations
requires that the receiver's beat frequency
oscillator (BFa) be engaged and tuned to
the signal's na tural vo ice pitch . The
slightest drifting will raise or lower the
voice's pitch beyond intelligibility.

To tune , say, 15.260 MHz on the RF­
3100, you first turn the rota ry BAND

switch to the IS-MHz band , and then tune
the large tuning knob until the last three
digits on the display read 260. The tuning
range is divided into 29 one-megahertz
bands, plus AM and FM. Sometimes, as
when you're just tuning through the spec­
trum to see what you can pick up, that
one-MHz stepping can be just a little in­
convenien t beca use, if you want to tune
continuous ly, you must whirl the tuning
knob back to the begi nning of the band
every time you increment from one range
to the next.

The RF-3100, like many other port ­
ables its size , comes with a soft shoulder
strap for the SWL on the go; it can be
removed if the receiver stays mostly at
home.

Computer ized shortwave
The third type of portab le receivers we

will discuss takes the concept of PLL
tuning a step farther. In those, microp­
rocessors control the PLL circuit. The
tuning knob, as we 've known it, doesn' t
eve n ex ist. Instead, pushbutto n key ­
boards let us "punch in" the frequency
we want to hear. If we want to casually
tune up or down the band looking for
stations, we just push an appropriately
marked button and the synthesizer will
step up or down in frequency under mic-

Gilfer Shortwave
Box 239
Park Ridge, New Jersey 07656

MFJ Enterprises, Inc.
921 Louisville Road
Starkville. Mississippi 39759

Sony Corporation of America
Sony Drive
Park Ridge. NJ 07656

Panasonic
One Panasonic Way
Secaucus. New Jersey 07094

roprocessor control until the button is re­
leased. The microprocessor can also store
favori te frequencies in memories; those
can be instantly recalled by ju st pressing a
button.

The first affordable pushbutton short­
wave was Sony' s ICF-2001 . More re­
cently, Panasonic and Magnavox have
added "smart" portables to their short­
wave lines.

The Magnavox D2924 , though offer­
ing only limited shortwave band coverage
(49 through 19 meters) , has a number of
fea t u res useful for th e sh ort wave
neophyte and veteran as well. The radio
has essentially four broad bands: long­
wave, AM , shortwave, and FM , each
selected by pushbutton . In the shortwave
mode, each press of the sw SE LEC TOR

button puts the receiver at the lowest fre­
quency in one of the five intern ational
broadcast band s. An indica tor on the
LCD display shows which band you' re
tuned to . From the bottom of each band,
you can either tune up or down in steps
with the corresponding manual tuning
buttons, or have the recei ver search the
band for a strong signal. Pressing SEARCH

silences the receiver ' s audio as the radio' s
frequency display shows where it' s tun­
ing. If a strong signal is detected , scan­
ning stops on that frequency, and the
audio is restored . If the station is not what
you want to hear, press SEARCH again,
and the tuner will quietly continue up the
band . When it reaches the top band edge ,
it re-starts the search from the bottom. If
no signals are found , the receiver sear­
ches twice more , ju st in case a station had
briefly faded out when the tuner first
raced by. If no signals are heard after
three passes, the receiver then goes back
to the lower band edge, awaiting further
instructions.

Just because no strong stations were
found in the SEARC H mode, doesn't
necessarily mean there aren 't weaker sta­
tions on the band that could be tuned
manually . But for inexperienced listen­
ers , using the SEARCH mode is one way to
hear a variety of signals without a lot of
extraneous signals to distract you along
the way.

If, on the other hand, you know what
frequency you want to tune , simply press
KEYBOARD (w hi ch tell s the microp­
rocesso r that you' re about to enter a fre­
quency on the keyboard) and key in the
frequency . With the D2924 , you can also
store up to six frequencies from any band
in the radio's memories using a simple
two-button sequence. When you're tuned
to one of the stored frequencies, the mem­
ory number appears on the LCD display
along with the frequency . With receiver
memories, you can switch instantly back
and forth among broadcasters transmitt­
ing on different bands at the same time .
Of if you have a set sequence of programs

continued 0 11 page 102



Digital
Ie Tester
An Ie tester can be a
valuable addition to your
test bench. Once you
use one, chances are
you'll wonder how you
ever did without it.

GARY McCLELLAN

Ft . 14-EACH TRIO OF JACKS is connected to the appropriate pin of the test soc ket 50101.
Separate 11-wi re cabl e goes to 50102, which mates with P102.

of the board , at the HIjack on pin 9 . Run a
piece of bare wire through the hole. and
bend it over on both sides of the board .
So lder it and clip off any excess . Move
down to the PULSE jack. and repeat the
process. Keep moving down until there
are jumpers in all six holes.

Now for the switch and power wiring .
Cut' 11 pieces of hookup wire six inches
long . and prepare one end of each. Still

Part 3 WHEN WE LEFf OFF

last time , we we re
almost fini shed wig the panel board . .
Here, we' ll finish that up and compl ete
assembly . Th en we' ll make sure that
everything operates properly.

Now for the cabl e to the display board:
that' s shown in Fig. 14. Each lead from
the l6 -wire cable goes to one of the bus
wires you ju st installed . Be sure you get
the kind of cable with a 16 pin DIP plug
attached: you' ll need that (P 10 I) to mate
with the display board. If you can get
multicolored (" rainbow") cable, that' s
better: it will help you trace your wiring.

Measure ten inche s of cable from the
header end. and cut off the excess. Then
separate the wires at the cut end for three
inches. Prepare the ends of the wires for
solderin g. Note that as the wires are con­
nected . pin 1 of the header corresponds to
the pin-l jack s. pin 2 to the pin- 2 jacks.
etc . To keep things neat, connect the
wires for pin s 1-8 to the wire near the HI
jacks and the wires for pins 9-16 to the
wire near the LO jacks: that will allow the
cable to run betwee n the two rows of
jacks. You' ll prob ably have to use an
ohmmeter to identify the wires in the
cable because there are so many.jot down
the color associated with each pin number
on a piec e of paper . Whe n you are
fini shed you should have a nice neat
assembly like the one show n in Fig . 15 .

There are six wire jumpers to be in­
stalled next. They aren ' t obvious because
they just go throu gh the board. from one
side to the other . connecti ng the front
wiring to the rear. The jumper positions
are marked by asterisks (*) in Fig. 14. and
are to the left of the jacks . St3l1 at the top

•

• •
N.D.

using Fig. 14 as a reference . solder wires
to all the terminals of the two switches.
and to the three pads above the OVERLOAD

LED . Then carefully solder wires to the
leads of that LED . Work quickly and with
low heat so you don' t dama ge the device .

Bundle up the wires into a cable . and
meas ure four inches. Cut the wires off at
that point. Prepare the ends. and solder
them to a 12-pin socket (SO 102) to mate
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FIG. 15-FOIL SIDE OF COMPLETED PANEL BOARD sh ows connections to jacks and board, and
illustrates rout ing of wires and cables.

Power sources
The Programma III is designed to oper­

ate fro m any 12-1 8- volt-DC power
source. If you like, you can build the
power supply shown in Fig. 17. You can
use any 12.6-volt filament transformer
with a capac ity of 600 mA or greater.

The last thing you' ll need for the IC
tester is a number of shorting plugs for the
jacks on the device-they select the in­
puts to each IC pin. Get about 20 minia­
ture phone plugs. Remove the housing
from each, and solder the two terminals
toge ther. Then , replace the housings.
That's all there is to it. Later on, you may
want to get more plugs and wire them up
for special uses: that will be discussed in
the applications section.

Checkout
Now it' s time to see if eve rything

work . Apply power and watch the
LED's. They should all come on green,

with PI02 from the display board. Note
that the pushbutton-switch connections
may not be what you ex pect-i-o n the
switch I used, the common terminal was
at the edge of the body, and not at the
center as on the other switch! Save your­
self some embarassment by checking the
pinouts marked on the switch body before
you wire the connector. Once all the wires
are conn ected, lace them into a pro­
fessional looking cable . That completes
the assembly of the panel board .

Finishing up
At this point. the cabinet should be

prep ared for install ation of the panel
board. You 'll have to make a large cutout
in the top for that board . Start by placing
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6o F G. 16-CO NECTIONS BETWEEN display
<l: board and panel board, and display board and
a: power-supply jack.
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strips of masking tape along the edges of
the box. Then , using the panel board as a
template. mark its outside dimensions on
the tape with a pencil. Then, measure ill
'%-inch on each side to allow material for
screw mouruinz of the board: the board
will overlap the cutout slightly. (The
overlap also allows for a sloppy cut.
which will be hidden by the panel board .)

Drill holes at the corners of the cutout.
and then use a keyhole saw. After the
cutout has been made, drop the panel
board in place to check for fit. It may be
necessary to file slot for the spacers. but
otherwise the fit should be !!00l1. Center
the board and mark the positions for the
seven 0 .125-inch ( 'Ix inch) mounting
holes . Remove the board, and drill th~
holes. Finish up by drilling holes for J20 I
and S20 I . the power jack and switch . The
best place is on the right side of the box.
near the bottom. That way. they won't
interfere with the boards.

ow for the final asscmblx ' which will
go quickly . Clean up the box. removing
any tape or shavings . Mount the panel
board in place with 4-40 x 1/2 hardware.
Then install the display board: it should
just drop into place . If it doesn't. check
for a bent LED. Secure it with 4-40 x I/~

hardware. Now refer to Fig. 16 for the
connections between the two boards.
Mate SO I and PI 0 I first. then PI 02 and
SOI02 . Install 1201 and S201 on the box
next. Connect the power leads from the
display board to them. That completes
assembly of the Ie tester.

FIG. 17-SIMPLE POWER SUPPLY to provide
18-volts DC for Programma III.

PARTS LIST-POWER SUPPLY

F301-1/4 -a mp fast-blow fuse (and
holder)

BR301-50 PIV. 1-amp bridge rectifier
T301-12.6-volt filament transformer,

600 mA or greater
P301 -2-conductor polarized connector

to mate with J201 (phone plugOK)

which indicates that the circuitry isOK . If
they do n' t, unplug PIO I. That will tell
you if there is a short in the display or
panel board.

If eve rything has checked out so far.
you can proceed. Insert a plug into the HI

jack for pin I. Immediately the pin-I
lamp shou ld glow red, indicating a logic­
high state. Do the same for the other pins,
and if the wrong LED turns red, check the
P IO I wiring. Then insert a plug into the
I'LLSE jack for pin I . The pin-I LED
should turn red. If it doesn't. check the
I'LLSE switch wiring. Press the PULS E

switch: the LED should change back to
green . Press it quickly and repea tedly: the
LED should appear yellow. Try the other
jacks 111 the same manner. That completes
the checkou t.

Applications
The best way to get aquainted with the

Programma III is to check some familiar
IC s. Once you've seen it in action, you
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In going from Part 1 to Part 2 to Part 3 of this article, several connector designations were
confused. The following will , we hope, correct that confusion .
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have just discovered an important fact:
know ing whether a device is positi ve- or
negative- edge triggered is vita l when
working with co unters. flip-fl ops. and
shift regi sters . Spend so me tim e ex­
perim enting with the 40 17: change the
RESET . C LOC K ENA HLE . and CLOC K plugs.
You' ll quick ly learn a grea t deal about the
IC . and have some fun at the same time !

If you " borrowed " your 4017 fro m
another device . and it didn't operate as
describ ed above. it' s bad! Wha t vouve
done is to co nfirm that the IC operates as
describ ed in the databook.

That sort of check came in hand v for
me a while back . when I used a 4017 as a
programmable counter. An output was
connected to rese t. chan ging the divisio n
ratio . The idea was fine f~r 1~II'ge diviso rs.
hut wouldn' t work for the small one s. The
Programm a III pinp oint ed the problem
quic kly-a "fine print " error in the data
shee t .

Bv now vou should have a good idea of
how'to useyour IC checker. For prac tice .
here' s anoth er examp le. Suppose you
have a suspec t 7400 TTL Ie. Here' s a
brief repri se of the test procedure:

Step 1: Power up the unit. Since the
7400 is a TTL device , the TTL/MOS

switch is set to TTL. Do not plug in the
IC yet.
Step 2: Look up the IC in your data­
book. (For your convenience, the pin­
out is indicated in Fig. 18-b.) Study the
illustration .
Step 3: Locate the power' and ground
pins of the IC. On the 7400, Vee is pin
14 and ground is pin 7. Since the 7400
is a 14-pin device . there will be nothing
in the pin-8 and pin-9 positions of the
test socket. Always line up IC pack­
ages so that pin 1 goes into the pin-1
position of the socket. The pin num­
bers on that side of the IC will be cor­
rect. but you'll have to make adjust­
ments on the other side- pin 16 of the
socket is now pin 14 of the IC, so put a
plug in 16-HI . Ground is still pin 7, so put
a plug at z-to .
Step 4: Detemine the inputs of the IC,
and connect them accordingly . Since
the 7400 is a quad (four-section) NANLJ

gate, check each section separately.
Since pins 1 and 2 are inputs. you
could start with them. Make pin 1 high,
and put the pulse on pin 2 for starters.
Step 5: Insert the IC, and pulse it. Pin 3
should change state if the IC is good.
Change pin 1 to ground, and note that
the output doesn't (shouldn't) change
state. Transpose the inputs to pins 1
and pin 2 and repeat the tests. Check
the other gates in the same manner. If
they work, fine ! Don't bother to contin-
ue testing if you detect a fault, unless
you need to use only a part of the IC.

That. in a nutshell. is the technique for
testing IC s. Wi th a little pract ice . it be­
comes routine and. after a while . vou ca n
introdu ce some shortcuts . For example .
once the power and gro und pin s of the test
socke t are connec ted. the IC mav be in­
serted. Just don 't get care less when you
insert the plugs-most IC s object strong-

continued Oil page J()()
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Connects wi th
S0102
P102
P101
S01
panel board
P301
J201
pads on display board

a; that of 7400 in b.

OUTPUTS
,-- ~A'-- ___,

nec tions are made to the IC pins : it's only
when you clo se it that Vee , input signa ls,
etc .. are applied .

Press the PU LS E button slowl v, and
note that different LED's turn red each
time. Only one of the outputs will be high
at a time , and the LED that corresponds to
it will be illuminated . Pressing the button
will step the counter. and each output will
go high in sequence .

Reset the counter by removing the plug
from IS-LO. and inserting it in IS- H I. Then
return the plug to IS-La . The pin -3 LED
should be glo wing red, indicating that the
counter has been reset to zero . Pre ss the
PUL SE button , and note whether the next
LED light s ju st after the switch is pressed,
or as it is released . The 4017 will incre ­
ment (count up) when you release the
switch. That shows that the counter is
positiv e-ed ge triggered , as the data sheet
indic ate s, because the output of the IC
tester ' s pul se generator is positi ve-going
when the PUL SE switch is released . You

Part no.
P102
S0102
S01
P101
S0101
J201
P301
S201

Description
12-pin Molex plug
12-pin Molex socket
16-pin IC socket
16-pin DIP header
16-pin ZIF socket
Power jack
Power plug
Power switch

can go on to more sop histicated applica­
tions. like deter min ing the type s of . ' un­
known " ICs. You sho uld have at least
one good IC data book available for TTL
devices . and another for CMOS . That
way. you' ll know how to conn ect your
IC s. Since both the National and Texas
Instruments data books are widely dis­
trib uted. you should have little troubl e
getting a cop y .

A good way to get started is with the
CD4017. It' s wide lv available . and. in
addit ion. ca uses thetester to produce a
spectacular displa y . The 40 17 is a CMOS
Johnson co unter with ten decoded out­
puts: it is useful in app licat ions like light
sequencers. so you can probably use it
elsew here after test ing .

Afte r turn ing the tester on . since you' ll
be checking out a CMOS dev ice. set the
nUMOS s~itch to MOS . Do not insert
the Ie yet! Next. refer to your manual for
the 40 17 pino ut. In thi s case. you can use
Fig. 18-a.

First. identify the power-supply pin s.
In the case of the CD4 0 17. Vss is ground.
and VDD is pos itive . Turning to the tester.
insert a plug at the LO jack for pin 8. That
gro unds the pin. (From now on. we 'll use
a kind of shorthand to indicate plug posi­
tions: La at pin 8 becomes H- LO . ) Then ,
insert a plug at 16- HI. That supplies power
to the IC socket.

The next step is to iden tify the input s of
the Ie. Sometimes you ' ll have to read the
databook carefully to determine what
they are for . In the case of the 4017 , pin
14 is the clock inp ut, which we will want
to pulse . Therefore , insert a plug at 14­

P ULS E . Wh at abo ut other input s') The
4017 has both RES ET, and C LOCK ENABL E

pins. The data sheet ind icates that a logic­
high on the RESET pin resets the counter.
So , insert a plug at IS- La to make the
cou nter run. As for the C LOCK ENAB LE

pin . the data shee t shows that it mu st be at
a logic-low for the counter to run . So,
insert another plug at 13-LO.

If.vou don't know the function s of the
inputs . you can easily change the plugs
around until the device work s . Don 't con­
fuse the inpu ts with the outputs , thou gh.
You cou ld do some damage . .

You can now insert the IC, making sure
that pin I is positioned prop erl y . (It' s
clearly indicated on the panel boar d .)
When the ZIF socket is open, no con-
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Repairing an old radio and restoring its
original performace and looks can

be a source of pride. Let's take a look
at the basics of this rewarding

and challenging hobby.
RICHARD D. FITCH

IITIQUE
BIBI8S

The speaker assembly
The speaker assembly is a monstrous arrangement in old

radios. Along with the cone and the voice coil, there is a field
coil and impedence-matching transformer all mounted on a
massive frame (see Fig . I) . That array, called an electro­
dynamic speaker should be intact, even if it needs a little work.
While it may be possible to replace the dynamic speaker with a

PM (Perman ant Mag­
net) type, it will take
much from the
originality . The most
visible problem might
be the speaker cone.
Finding a fifty-year­
old radio with a speak­
er cone that is not
warped or torn will be
rare . If the cone isn't
torn badly, it can
usually be repaired
with a little speaker
cement, available in
any parts shop. A
warped speaker cone
is not as obvious as a
torn cone, but it is just
as easy to repair.

Any radio that has
not been used for
many years is likely to
have at least one of
those speaker-cone
problems . Checking
for a warped speaker
cone is a fairly simple
procedure. With the
set off and unplugged ,
of course, remove the
speaker and examine
the cone. (The wires
are usually long
enough to turn the
speaker around wit­
hout having to cut
them.) A warped cone
can cause an off-

center voice coil. To determine if the voice coil is off center,
apply a slight pressure around the center of the cone as shown in
Fig. 2. If a scratching noise is heard, the voice coil is off center.
That test must be done very carefully or you may put your finger
through the cone . If you hear the scratching noise, all is not lost,
for there are a few things that can be done to re-center the voice
coil. Some old sets have small set-screws in the center of the
cone that need simply be adjusted to re-center the voice coil.
Also, the outer edge of the cone may be reglued to the frame to
solve the problem.

Even if your speaker cone is completely tattered there is still
hope. There are still a few places around that re-cone speakers.
The cost of re-coning the old speaker will not be much more than
buying a PM speaker and you will avoid the electrical and
physical conversion problem . Also , keeping the set original will

that fit and look original.
The big question is: Does it play? Ask the seller ifhe can play

the old radio for you, or at least turn it on. If the old radio hasn't
been played for years and the line cord and plug are corroded ,
you will have to rely onjust what you can see . That will include
the speaker assembly, the chassis , and the cabinet.

BEPIIB

Where to find old restorable radios
Radios that can be restored are all around-but not in your

local TV and appliance store . Try the classified ad columns, flea
markets , and garage and yard sales. There are also many ads in
magazines dedicated to this hobby . One example is The Horn
Speaker (9820 Silver Meadow Dr., Dallas, Texas 75217) . Some
of your friends and relatives may have an old radio lying around
for the asking. Of course you have to know what to look for
when trying to find a radio to restore. We 'll go into that next.

First, the radio should be old (whatever is old to you) and
should have most if not all of its parts . The cabinet will be the
first thing you will see. Can the cabinet be refinished to some
semblance of its original condition? (Only knowing your own
limits and abilities in wood-working and refinishing can answer
that.) Are the knobs there? If not , you can most likely get some

WHILE MOST COLLECTIBLE RADIOS ARE NOT OLD ENOUGH TO BE

classified with antique furniture , many of them can be called
antiques in their own right. You may be young enough to think
that a radio from the thirties or forties is old . And, if you are a
newcomer to' the hobby of collecting radios , it is good to start
with radios from that era because there are plenty to choose
from . Often , you can even get such a radio for free. But, can it be
restored?

As with any type ofrestoration, the task begins with what you
have to work with in the first place. There are many old radios
that are not worth restoring . ·(Of course, any radio that you
identify with in some special way is worth restoring .) Also,
some old radios are considered to be more of a classic than others
(such as the cathedral-cabinet table model) and are more in
demand. If you find
one of these " cl as-
sics" cheap, take it­
no matter what the
condition. Later, you
may find another, and
make one complete,
working set.

When restoring an
old radio, it is im­
portant to keep it as
original as possible .
That applies to every­
thing from the chassis
and parts to the knobs
and the finish on the
wood cabinet. That
does not apply if you
want only a working
conversation piece
and not a truly­
restored radio. Any
good cabinet can be
fitted with a working
radio chassis with a
little alteration.
Remember that proper
ventilation and insula ­
tion must be
observed. Although
you might not have
the rich , deep tone of
the original, any mod­
ern radio in a cabinet
from the thirties in
daily use in your home
will attract much
attention .
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always be an asset when showing or discussing your restored set
to knowledgable people .

If you are unable to pass a signal through the speaker because
of unrelated problems with things such as tubes, line cords, etc. ,
make a continuity test of the speaker components. With the set
off and unplugged, check the voice coil, field coil, and both
sides of the output transformer. Any inexpensive ohmmeter can
be used , as the exact resistance is not important at this time. If
you should fail to find continuity at any one of those points, the
problem may be less than an inch away. The soldered connec­
tion where the coil or transformer is jo ined to the lead wire is the
most likely culprit. You might have to carefully remove a little
paper from the transformer to get to the connection. Even if there
is no obvious break at the connection it still may have built up
corrosion or a resin
block. All those con­
nections should be re­
soldered to make a
good contact so they
will cause no future
problems.

The chassis
Yo u c an ge t a

wealth of information
from the chassis just
b y l ook in g a t i t.
Naturall y , the first
question to a sk is
whether or not all the
parts are there. It will
be easy to see if there
are any tubes missing.
Findin g tub e s fo r
those that are missing
wi ll be one of the
easier chores. Many
old sets had the tube
numb er stamped on
the socket or on the
chassis near the sock­
et. It might be your
good fortune to find a
legible diagram with
all pertinent informa­
tion (such as the mod­
e l number , IF fre­
quen cy , tube loca­
tions, and filament di­
agram where applic­
able) fixed to the in­
side of the ca binet.
Missing chassis parts
other than tubes can create big problems. If an exact or a similar
schematic isn 't available , finding out what was in that hole with
the wires hanging out will challenge even an expert. Large ,
tapped , wire-wo und resistors, capac itors, IF transformers, and
coils are some of the parts that may have been ripped from a
chassis over the years. Unless you have full schematic informa­
tion or for some reason want the set very badly, pass it up if it has
parts missing other than tubes and knobs.

Some old radios seem to withstand age better than others.
Where a radio was stored is especially responsible for its condi­
tion, as is the quality of material used in its manufacture . One
chassis may be completely corroded and have a cabinet warped
beyond repair, while another of the same vintage- maybe even
of the same make-will appear like-new. A corroded chassis
can entail a lot more work than a warped cabinet and can make

the project not worth your while . What's so serious about a
corroded chassis? There are two big problems- the tube sockets
and potentiome ters. If the tubes are corroded in the sockets,
removing them without any further damage to the tube or socket
will take much patience- and a lot of solvent. And, you will still
have a rusted socket when you are finished. To answer any
question about the extent of the corrosion, you will have to
remove the chassis from the cabinet for a look underneath. Often
the underside of the chassis will be spared the corrosion and rust
that was evident on top.

Cabinet restoration
How well the cabinet can be restored is limited mostlyby your

own ability. If you enjoy woodworking and do it well, almost
any cabinet can be res­
tored . Even a cabinet
with the plies sepa ­
rated can be re-glued.
It is important that you
take care to preserve
any decals or designs
(l ike that show n in
Fig. 3) on the front of
the cabinet. Before
removing the finish ,
try restoring it with
polish . Howe ver , if
the finish must be re­
moved, light -san d
o ver tho se are a s .
Sometimes, furniture
polish will restore an
old finish and cover
up minor scratches. If
th ere are any deep
sc ra tches or dents,
wood fi ll er ca n be
used . However , since
the wood fill er will
rarely match the ori­
ginal cabinet, it will
have to be tinted after
the f ina l fini sh is
started so that it won' t
show through .

Before attempting
a ny wo r k o n th e
cabinet, be sure to re­
move everything from
ins i de. A lso, a l l
re mova b l e n ame
pl at e s , dec orati ve
speaker bolts, and

even the grill cloth should be removed. Getting sanding dust and
paint products on the chassis parts will not do anything to
improve your old radio. If any parts of the cabinet are beyond
restoratio n, they may be able to be replaced by a patient wood­
worker . That will apply most often to the bottom of a cabinet that
absorbed moisture because it was stored in a damp place. Just be
sure to replace any vent holes that were in the original cabinet,
because an old radio with its big tubes and wirewound resistors
radiates considerable heat.

Troubleshooting old radios
Troubl eshooting old radios is not much different than

troublehooting new radios. (And it is just as important to be
familiar with all safety procedures.) Many old radios have the
grid cap conviently sticking out the top of the tube envelope .
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FIG. 3.- WHEN RESTORING A CABINET, take great care to preserve any
decals or designs.

the transformer' s shield and carefully resolder all of the con­
nection s. (A turn can even be taken from the winding if more of
the hair-like wire is needed to make a good connection to the
trimmer terminal. ) If you have to remove the trimmer screw to
clean it, you will want to reset it as closely as possible to its
original position . You can do that by counting the turns as you
screw it down as far as it will go . Then remove the screw and
clean it and the trimm er if needed. Replace the screw and turn it
as far in as it will go, then back it off the number of turns needed.
You will probably have to align the entire set after the IF
transformer work.

There isn 't much that can be done to repair a bad tube . A
partial solution is a good collection of used tubes. Also , there are
still some mail-order house s offering old tubes . Even some
long-established repair shops have some tubes for early sets .
One source for tubes and information that comes to mind is Puett
Electroni cs (P.O. Box 28572, Dallas, TX 75228) . A tube tester
with an older roll-chart , like the one shown in Fig. 4 , is a
priceless piece of equipment for the old-radio buff.

Even if restoring your nostalgic radio ends up costing you
more than the radio did when it was new, the pleasure of
restoring it and the pride of accomplishment can far outweigh
the cost. And , if that's not enough , you can expect many offers
to buy your restored radio . R-E

FIG. 4.- A TUBE TESTER can save you a lot of lime and aggravation,
especially if you bUy a large numbers of used tubes.

FIG.1.-MAKE SUREWHENBUYINGan old radio that all chassis parts are
included. Without a schematic it may be impossible to identify a missing
part.

FIG.2.-THERE IS A SIMPLE TEST to determine whether or not the speak­
er's voice coil is off center.

That permits a signal injec tion or circuit-disturbance test without
even removing the chassis from the cabinet. Most of the rest of
the parts are similar to those in newer radios , but are much
larger, of course .

When you select an old radio to restore , don 't be surprised if it
lights up but doesn 't play. Even if there is just some slight hum
from the speaker don ' t give up hope. There are a few factors to
consider on ea rly models that should be checked. If there is no
built-in aerial, there should be a terminal on the back of the
chassis for connect ion to an exte rnal one. (The radio might play
weak ly or not at all if it was designed to use an outside aerial.)
Any piece of wire can be attached to the termin al screw for test
purposes.

Keeping the equipme nt orig inal is not as difficult as it sounds .
Th e ban d switches , potentio me te rs, coi ls , and even IF
transformers can be dismant led and repaired . As with speakers,
the most likely problem with an intermediate-freque ncy trans­
former that will not pass a signal is a poor connection. Remove

en
o
Zo
CC
I­o
UJ
....J
UJ

6
is
-ccc

58



Two
Compact
DVM's
Equip your bench power-supply
with its own digital voltmeter. LSI circuits
make the project simple and inexpensive.

FIG. 1-SIMPLIFIED BLOCK DIAGRAM of
voltage-to-frequency converter show ing LM331
with external components

CD
(Xl
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I

The current flow ing into CLis iA VE = i
X (l. IR,C,) X FouT, and the current
flowing fro m CL is exactl y Vx/RL,
which, in turn , is very nearly equal to
V1N/RL. If VINis doubled , FouT will also
double to maintai n that balance . The con­
verter can provide an output that is pro­
portional to its input voltage over a broad
range of frequencies . The voltage- to­
frequency linearity in a circuit having val­
ues very nearly the same as those in the
two versions of the DVM described here,
is specified by National as ± 0.14%
worst-case over the range of 10 Hz to I I
kHz.

MM74C925 4-digit counter
The MM74C925, shown in Fig . 2, is a

CMOS device containing a 4-digit decade
counter, an internal latch, NPN output
sourcing drivers for a 7-segrnent display ,
and interna l multiplexi ng circuitry with
four multiplexing outputs. It has its own
free-running oscillator ; no external clock
is required for digit strob ing. The count­
ers advance on the negative edge of the
incoming clock signal. A high on the RE­

SET input will reset the counter to zero. A
high on the LAT CH ENAB LE input allows
data to flow through the counters without
being latched; a low latches the number in
the counters . The display can be driven

The output device is an ope n-collector
transistor , .a real convenience in translat­
ing between the 15-volt supply for the
converter and the 5~vol t one for the dis­
play. The output is a train of negative­
going pulses that is input directly to the
counter's clock input for counting and
count display . The output frequency is
given by the equation:

FREQUENCY
3 OUTPUT

INPUT
VO LTAGE

l(V IN) 4

of the device are a swi tched current­
source, an input comp arator , and a one­
shot timer.

The swi tc hed c urre nt-source es ­
tabl ishes a positive reference voltage,
Vx - as one input to the comparator , and a
pos iti ve input- voltage , VIN, as th e
seco nd. If VIN exceeds Vx, the com­
parator will trigger the one-shot. The one­
shot then turn s on the output transistor
and the swi tched curre nt-so urce for a
time , t, equal to I .IR,C,. During that
time , current i provid es a fixed charge Q,
equal to ix" to capacitor CL. That will
normally raise Vx to a higher level than
VIN. At the end of the timing period ,
current i will turn off , and the timer will
reset itself. Since there is then no current
flowing from pin I , capacitor CL is gra­
dually discharged by resistance RL until
Vx falls to the level of VIN , Then the
cycle will repeat.

LM331 v-ie-r converter
The LM33 1 is a monol ithic circuit de­

s ig ne d fo r vo ltage- to -fre q ue ncy or
frequency-to-vo ltage con version . Figure
I shows the LM331 in simplified biock­
diagram form, along with the external
resistors and capacitors needed for stand­
alone V-F operation. The principal parts

THE POWER SUPPLY I USE ON MY BENCH

has five outputs, two of which are vari­
able over a range of ± 25 volts . I found
having to connect a voltmeter to either of
those two merely to set a voltage or to
make a status check to be a bother , and
was thinking of adding an analog panel
meter with selec tor switching, when I
stopped to ask myself why I wanted to do
a dumb thing like that. High performance
linear and digital IC' s now ava ilable
make a built-in digital voltmeter practical
at about the same cost as a high quality
panel meter. All the semiconductors and
the 4-di git display , for example, can be
purchased for less than twenty-five dol­
lars.

The circuit I designed performed so
well that I modified it and made a general­
purpose DVM for use on the bench . It is
quite compact, so it can be close to the
work at hand while taking up little space .

At the heart of both vers ions is the
LM331 preci sion voltage- to-frequency
converter. Th at device , along with the
MM740925 (a 4-digi t counter with mult i­
plexed 7-segment output drivers) and the
NSB388 1 4-dig it common-cathode mul­
tiplexed LED display, contributes to the
high performance and compac t construc­
tion of the DVM's. All three IC' s are
made by the National Sem icondu ctor
Corporation .

CLEMENT S. PEPPER
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PARTS L1ST­
GENERAL PURPOSE DVM

Semico ndu ctors
IC1-TL084C quad biFET op-amp
IC2-LM311 N (or -H) voltage comparator
IC3-LM331 N precision voltage-to-fre -

quency converter
IC4-74121 monostable multivibrator
IC5-7492 divide-by-12 ripple counter
IC6---7490 divide-by-10 ripple counter
IC7-74123 dual monostable multivibrator
IC8-74C925 CMOS 4-digit counter w/multi-

plexed digit and segment drivers
IC9-MCT2E opto-coupler
DISP1 -NSB3881 4-digit, 7-segment LED

display
LED1- jumbo red LED
Q1-2N2907
Q2-Q5-2N2222
D1, D2-1N914
Miscellaneous: regulated power supply,
perforated construction board, IC sockets,
hardware, etc.

Capacitors
C1, C3, C5, C7-C1 0--0.1 fJ.F, ceramic disc
C2-1000 pF, ceramic disc
C4-1 fJ.F, Mylar or tantalum
C6, C11--c13-0.01fJ.F, ceramic disc

suIt in a YIN to the voltage-to-frequency
converter of no more than ten volts. That
will keep the maxim um signal within the
linear opera ting range of the operational
amplifier.

The output of the absolute-value ampli­
fier is always postive , regardless of the
polarity of the input voltage . That' s
necessary because of the input require­
ments of the LM331. An output is also
taken from pin 7 of the amplifier (IC l -b)
to light an LED and provide a visible
indication of the polarity of the input.
When the LED is lit , the voltage is posi­
tive; when it' s dark , it' s negative .

The 60-Hz line current serves as the
clock source for the display . Division by
60 provides a one-second timebase. (The

All resistors 1%, % watt unless other­
wise specified

R1-1 megohm
R2-20,000 ohms, multi-turn trimmer poten-

tiometer
R3-250,000 ohms
R4-200,000 ohms
R5, R6, R8, R12-10,000 ohms
R7, R11 -5000 ohms
R9-1000 ohms, multi-turn trimmer poten-

tiometer
R1Q-4750 ohms
R1 3, R15-100,000 ohms
R14--47 ohms, 5%
R16---5620 ohms
R17-10,000 ohms, 5%
R18-10,000 ohms, multi-turn trimmer

potentiometer
R19-6800 ohms
R20, R23, R36---1 000 ohms, 5%
R21-220 ohms, 5%
R22-see Table 1
R24-R26, R35-3300 ohms, 5%
R27-R34-82 ohms, 5%

4-DIGIT
DISPLAY

3 shows the display and its pin assign­
ments.

DVM features
A block diagram of the DYM is shown

in Fig. 4 . The input range is ± 50 volts,
and the input is connected to an absolute­
value amplifier through a voltage divider
having a ratio of 1:5. That ratio can be
changed- it just happened to meet my
needs. The one strict requirement is that
the maximum voltage to be measured re-

NSB3881 4-digit LED display
The NSB3881 is one of a family of

multidigit LED-displays mounted on a
small PC card, which greatly simplifies
assembly and wiring. The individual di­
gits are prematched for brightness and are
mounted so as tobe end stackable. Figure

display control-logic.

III CI 1=1 '_7
I.LJ.I_l.I_J.I_J.

without ex terna l segment-c urren t­
limiting resistors, but they should be used
to minimize power dissipation and chip
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FIG.5-CIRCUITRY IN UPPER PART of schematic of general-purpose DVM contai ns absolute-value
amplifier and V-F converter. Lower section is for timing and display .

equation for Fo uT assumes a one-seco nd
timeba se .) However , any clock frequen­
cy can be used , provided that FouT stays
the same . Th e ea siest component to
change to compensate for a different
timebase is Rs .

A schem atic of the general-purpose
voltme ter circuit is shown in Fig . 5 . The
TL084C qu ad bi-FET op-amp is used
primari ly because its very low bias cur­
rents allow the use of high -value resistors
for the input divider. ~

Figure 6 help s to ex plain how the
absolute-va lue amplifier sect ion works.
When YINgoes negative , the 'output of the
fir st ampli fier go es positi ve by th e
amount of one diode-volta ge-drop (about
0.7 volt) , shutting off the upper diode and
bypassing the amplifier by virtue of the
lower diode connected to the input. The
second amplifier invert s YIN to provide a

posi tive output equal in amplitude to the
negative input. When YIN is positive ,
both amplifiers invert , but the output of
the first is - 2YIN which, when summed
with YINat the input to the second, results
in an actua l input equal to - YIN, and thus
an output of YIN'

Referring once more to Fig. 5, the
seco nd amplifier. IC l -b. is connected to
the non-inverting input of a LM311 com­
parator. Whenever YIN is posi tive, that
input is negative and the LED lights. The
three trimmer potentio meters should be
prese t to approx imate ly midpoint for R2
and R9 and to about 6000 ohms for R18.
The National data book sugges ts that C4
be a Mylar capacitor, but I used a tanta­
lum with no apparent problems. If you are
look ing for accuracy on the order of one
percent or so, and good long-time stabil­
ity, you should use cermet trimm ers and

met al- film re si st ors throughout the
amplifier and converter circuits .

As show n in Fig. 7, an opto-coupler is
used to extract a clock signal from the
low-voltage winding of th'e transformer
used by the power supply that will be
monit ored . Table I will help you select a

FfG. 6=A: B'SO TE- E amplifier uses two
diodes to "decide" whether input voltage is
pos itive or negative.
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PARTS L1ST­
REGULATOR SECTION

All resistors 1%, % watt unless other­
wise specified

R22-see Table 1

Capacitors
C1, C2, C4, C6-4.7J.l.F, 25 volts, tantalum
C3, C5, C7-Q.1J.l.F, ceramic disc

Semiconductors
IC1-7815 15-volt positive regulator
IC2-7805 5-volt positive regulator
IC3-7915 15-volt negative regulator
IC9-MCT2E

Miscellaneous: heatsinks for positive reg­
ulators

FIG.7-POWER ISTAKEN from power supply being metered. Regulators provide voltages required by
meter circuits. Two positive regulators require heatsinks. Resistor R22 and opto-coupler IC9 also
appear In Fig. 5 and serve same functions as R20 and IC14 In Fig. 11.
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TABLE 1
v-: R22 (R20) (Irrn.=20mA)

7 2700
10 3900
13 5600
16 6800
19 8200
22 10000
25 12000

suitable value of R22 for your transfor­
mer. Power for the meter circuit itself can
also be obtained from within the power
supply; ± 18-20 volts DC will do the job
nicely.

The 60-Hz divider is quite con­
ventional. When you build the circuit,
keep in mind the fact that the 1490 and
7492 power pins are 5 and 10, rather than
the more common 14 and 7 for Vcc and
ground, respectively. The leading edge of
the output of the 7490 triggers IC7-a, a
74123 dual monostable-rnultivbrator.
The output pulse, which has a duration of
about ten microseconds, latches data
from the 74C925 counter (lC8) for dis­
play updating. Its trailing edge triggers
IC7-b to reset the counter.

The 74C925 is capable of driving the
display directly-that is, without current­
limiting resitors-but then you must heat­
sink the counter, and you may have a
power-supply problem as well. The 82­
ohm current-limiting resistors provide
more-than-adequate brightness for good
readability on a well-lighted bench. The
2N2907 transistor is used to tum on the
second-digit decimal point. The counter
does not feature leading-zero blanking,
and I didn 't think it worth the effort to
include it. If you do wish to blank the
leading zero, add logic to detect when
segments "a-f" are at a logic-high , and
segment " g" and pins 7, 9, and 10oflC 8

are low. The logic should inhibit the drive
to the base of Q2 whenever those con­
ditions are met, and the first digit will
remain dark .

Construction and calibration
Construction can be quite compact if

reasonable care is taken to prevent shorts
and solder bridges . There are two things
you should do to avoid oscillations : Con­
nect O.I-p,F ceramic capacitors fairly
close to the amplifier's" + " and" -"
DC-power pins, and take care to separate
the input and output circuits of the
amplifiers.

I usually combine construction and
testing . That is, I construct a block of
circuitry, such as the analog portion of the
meter, and then stop to check it out before
proceeding. I assembled the amplifier
and comparator circuits, followed by the
voltage-to-frequency converter, the time­
base, and the display .

It's a good idea to assemble the ampli­
fier circuit, then stop to test and adjust it,
before connecting it,to the LM331. The
reason is that the voltage-to-frequency
converter will respond to positive vol­
tages only, but should there be a defect in
the amplifier wiring you could input a
negative voltage. (That's because the in­
itial step in the test-and-adjustment pro­
cedure is to connect a negative voltage to
the input.) With a calibrated meter con­
nected to pin 8 of the TL084CN, apply a
known negative voltage to the input of the
meter you built. You should read a posi­
tive voltage equal to one-fifth the input.
Adjust R2 to obtain that value .

Next, replace the negative voltage with
a positive one of a similar amplitude and
adjust R9 for the correct reading-again
one-fifth the value of the input voltage.
There is a somewhat larger error for a
positive input than for a negative one, so
you may want to make the adjustment

using an input voltage of a value you will
be measuring frequently (I used 15 volts) .

The third-and final-adjustment has
to be made after assembly is complete .
Simply adjust Rl8 so your display shows
the same input-voltage as does the meter
you're using for calibration. Again, you
may wish to perform that step with a
voltage you use often . At 11f2 volts my
completed meter displayed a positive vol­
tage that exceeded its negative counter­
part by about 30 millivolts . That error
approached zero at my calibration value;
then the positive error increased slightly
more than the negative ' as I continued
upward . Overall, with an input span of20
volts, the positive and negative values
tracked my calibration meter within about
two percent of full scale.

A dual-input DVM
The longish rectangle to the left of the

banana plug in Fig. 8 is the 4-digit display
of a version of the DVM that monitors my
power supply 's variable outputs (the
jacks between the two knobs). That ver­
sion features two inputs-c-one for a posi­
tive voltage, the other for a negative one.
Because the range of the supply is about
27 volts , I designed the meter circuit to
span 30 volts . I constructed the circuit in
three sections, as can be seen in Fig. 9, so
I could tuck it all into the cramped space
available inside the supply.

A function diagram of that meter is
shown in Fig. 10. An inverting amplifier
is required for the negative input; a non­
inverting one for the positive, so that each
provides a positive source for the voltage­
to-frequency converter. Connection to
the converter is made through a solid­
state analog switch controlled by
measurement logic derived from the one­
second timing logic. The control logic for
the display differs somewhat from that of
the general purpose DVM, but the re­
mainder of the circuitry is the same.

A schematic of the dual-voltage meter
is shown in Fig. 11. A general-purpose



PARTS LIST-DUAL-INPUT DVM

All resistors 1%, % watt unless other-
wise specified

R1 , R3-20,000 ohms
R2, R4-R6---1 0,000 ohms
R7, R19-10,000 ohms, multi-turn trimmer

potentiometer
R~200 ohms, 5%
R9, R10-5600 ohms, 5%
R11 , R17-100,000 ohms
R12-47 ohms, 5%
R13-4700 ohms, 5%
R14, R16-10,000 ohms, 5%
R15-5600 ohms
R18-220 ohms, 5%
R20-see Table 1
R21 , R34-1000 ohms, 5%
R22-R24, R33-3300 ohms, 5%
R25-R32-180 ohms, 5%

Capacitors
C1, C5, C10-C12-Q.01f.lF, ceramic disc
C2, C4, C6-C9-0.1f.lF, ceramic disc
C3-1 f.lF, Mylar or tantalum

Semicondu ctors
IC1 , IC2-741 op-amp
IC3-4016 CMOS quad bilateral switch
IC4-7407 hex buffer, open collector
IC5- LM331 N precision voltaqe-to -fre -

quency converter
IC6---74.121 monostable multivibrator
IC7-7492 dlvide-by-f Z ripple counter
IC8-74~0 divide-by-10 ripple counter
IC9-7474 dual 0 flip-flop
IC10-7408 quad 2-input NAND gate
IC11-7432 quad 2-input OR gate
IC12-74123 dual monostable multivibrator
IC13-74C925 CMOS 4-digit counter with

multiplexed digit and segment drivers
IC14-MCT2E opto-coupler
OISP1 -NSB3881 4-digit, 7-segment LED

display
01 , 03-Q6---2N2222
0 2- 2N2907

Miscellaneou s: regulated power supply,
perforated construction board, IC sockets,
hardware, etc.

FIG.8-DISPLAYOF DUAL-INPUT DVMcan be seen at left of power supply. General purp ose DVMis in
for eground.

FIG.9-DUAL-INPUT DVMwas built in three sections to fit in tight cabinet. Timi ng logic is on left -hand
board; amplif iers, switching, and V-F converter on center one, and disp lay and display logic on
front-panel-mounted board at right.

MEASUREMENT
CONTROL

LOG IC

FIG. 1O-: BLOCK DIAGRAMof dual-input DVM. Timing and disp lay cir cuit s are essentia lly the same as
those in'general-purpose meter.
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DVM requires a high input-resistance not
necessary here , so I used less resistance in
the divider , permitting use of the popular,
low-cost 741 op -amp instead of the
TL084C. ,

The TIL IC's used in the timer logic
operate from 5 volts. A section of a 7407
open-collector buffer, IC4-a, provides
translation to IS volts for control of the
4016 quad CMOS switch. The switch is
controlled by the + MEASURE and ­
ME ASURE outputs of IC9-b, a 7474 flip­
flop . The section ofthe 40 16 used to drive
the front-panel POLARITY LED is also
controlled by the ME ASURE output of the
7474 .

A timing diagram is included in Fig . II
as an aid in following the logic timing . A

complication arises in this DVM in that
the vo ltage presented the voltage -to­
frequenc y converter can change by as
much as ten volts in going from one
source to the other. There is a time con­
stant in the V-F circuitry that will cause a
large error unless it is dealt with. My way
around that was to allow the LM331 two
seconds of measure time, then take only
the last half of that time for display.

While at first glance it may appear that
the display logic is providing the counter
with a simultaneous LATCH and RESET .

That , however , really isn't so. The 7432
(ICII -a) triggers ICI 2-a with the leading
edge of its output to reset only the counter
(and not the latch) while the display con­
tinues to show the currently-l atched

count. One second later, the trailing edge
triggers ICI 2-b to latch the new count for
display.

Construction
I tailored the construction of this meter

to fit the location. The board at the rear
(seen at the left in Fig. 9) contains the
timing logic. The one in the middle holds
the two 74 I,'s , the measure switching,
and the V- F converter. The display logic
and the display snuggle up to the front
panel so the display can poke through.

The display is supported on the circuit
board only by its wiring-short lengths of
No. 22 bus wire (quarter-watt resistor
leads). Each short piece of wire has a 90°

continued 0 11 page 99
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of a receiver is to measure the 2nd and 3rd
order intercepts.

Figure 3 shows a plot of the output
power of the two fundamental signals ifl'
f2) versus the output power of the second
order and third order distortion products.
(We discussed intermodulation distortion
products in the first part of this series.
which appeared in the February issue of
Radio-Electronics). Those are shown as
a function of the power of a two-tone
input signal.

One thing we should mention first is
that when the input signals are too large.
the amplifier output will not follow the
input linearly. That is called gain com­
pression and can be seen ill Fig. 3.

If the linear ponions of the curves are
extended. they will eventually cross each
other. That is shown in Fig. 3. where the
curves are extended by dotted lines and
cross at an output level that cannot be
reached by the amplifier. The point where
they cross is called the amplifier in­
tercept. The input and output coordinates
where they cross give you the input and
the output intercepts.

In genera l, the higher the intercept
point is on the graph. the better the
amplifier's capability. Those measure­
ments are best made with a sensitive spec­
trum analyzer. but an approximate idea
can be obtained by using a receiver and
recording the S-meter readings with
appropriate signa l-generator sources.
The relatively low number of only + 10
dBm for the 3rd order intercept indicates
that the active antenna should be used

2NO OROER NTERCEPT

3RO OR OER NTERCEPT
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FIG. 3- THE HIGHER THE INTERCEPT POINTS, the better the amplifier's intermodulati on rejection.
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from 10 kHz to 30 MHz has poor per­
formance with regard to IMD (In­
terModulation Distortion) because little
input filtering is provided. Interference
will be noted especially if the observer is
clo e to strong AM broadcast-band
transmitters. The tandard method for
evaluating the intermodulation response
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I·METER
WHIP
ANTENNA

well as acting as a highpass filter

Intermodulation distortion
A wideband active antenna covering

coupler is shown in Fig. 2. Capacitor C I
and inductor L I form a highpass L­
section filter (with about a lO-kl-lz 3-dB
rolloff). Resistor RI is used to ensure that
the preamplifi er output sees a low­
impedance load no matter what sort of
receiver is connected. Resistor R2 is used
for matching to a receiver with a higher
input impedance . That resistor would
cause a signal loss of 6 dB if the input
impedance to the receiver were 500
ohms.

The coupler circuit provides DC power
to the preamp through the coaxial cable.
Power sources less than about +8 volts
will reduce the dynamic range and linear­
ity of the amplifier. The power dissipa­
tion of the JFET using a + 8-volt supply
wil) be about 200 mW. The rating of the
1310 at 25°C is about 360 mW maximum.
In practice. we have not burned one up
even when operated with a + 12 volt
supply for an extended length of time.

The active antenna preamp is like a
Class-A amplifier (where the output has
low distortion. but the power furnished by
the DCpower supply is much greater than
the power dissipated in the load). Howev­
er. some di stort ion doe s ultimatel y
appear in the output at high input-signal
levels. That is due to the fact that a JFET
biased in that way cannot be made per­
fectly linear over a wide dynamic swing
of the output voltage. Other modes of
operating the JFET with different biasing
have been tried. but they have not resulted
in any significantly better performance.
So. in a sense. the circuits of Figs. 1and 2
are of the "simpler is better" type.
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5-a) l'hc choice of those inductors is
so mc what critical because the preamp's
operatio n depends partly on the resonant
I requency of the coils. the distributed
capacita nce. and the capacitance of the
wmdings to the shield housing. To reduce
mutual coupling. the coils are connected
III eric. with their windings opposing
each other. Therefore. thev still can be
mounted close together on ~ mall circuit
board with no intcrstaze shield. That
arrangemen.t provides at~Ieast another 30
dB of attenuation for broadcast-band sig­
nals directly at the input to the prcumpli­
tier where the problem of intermodula­
tion starts . A single inductor can be used.
but it will not provide quite as sharp a
Luton for interference from the AM
broaden t band.

The output transformer is an ultra­
miniature audio-output transformer with
.I 200-ohm center-tapped primary and an
, -ohm center-tapped secondary. (We will
talk more about that transformer when the
serie conti nues.) The output transformer
has good response to at least 400 kHz.
even though it was originally intended for
audio-frequency use. The smaller amount
of feedback applied from drain-to-source
re ult in higher voltage gain of about + 6
dB at the expe nse of slightly less power
gam, or a higher output impedance when
compared to the I : I wideband toroid.
However . we use the iron core transfor­
mer because of its low cost as well as the
lowpa. output filter ing provided.

When used with a l-rneter whip. the
VU--U- version of the active antenna­
\\ ith an input lowpass filter with about a
450 Kill rol loff-provides higher in­
tercept points with respect to broadcast­
band interference (although it is about the
a me for int erfere nce fro m other

trequencic ,. If you are located in a reg­
Ion free from high-power broadcast-band
tr,1I1 miner , then you can usc the pre­
amplifie r of Fig. 4 with longer antennas.
However. a point is reached with any
active y .tern where merely increasing
the antenna size docs not improve the
overa ll signal-to-noise ratio because the
atmospheric noise level increases at the
arne rate a the signal.

antenna of that length u cd with the \\ Ide
band preamp will perlorm almost as well
a. a 4g-inch top loaded vertical con­
nectcd to a 'i0 ohm \ tern (a. In mobile
eB radio 'It the 27 • 1Hz region) prim­
ary rca on lor u Ing an acuvc-antcnna
\ tern I to provIt!' good pertormancc

( \ er a \ 1 [c ranee \ ith 'mall ph. ical
IZ' I hu . II th ntenna I to he u d

0111 ror the CHranu I ould be nnpler
to u an 01 hnar (B antenna and avoid
,III ot the \ ideband problem.

Amplifier circuit-VLF and LF
At frequencie below about 500 kHz.

the amplifier err uu I modified to pro­
\I Ie input Iilterinu and higher \ oltage
gam ligure 4 ho th modified CirCUlI.

I'wo input induct rand th circuit
capacuance torm d 10wp,1 nlter with a
cutoff trequenc: n ar 450 Hz I ec fig.

L
8 0

~
I

I~OmH

NEI

10 F
WIH

over a wide frequency range only where
the local interference level 1 not evere
The antenna , of cour e. might be u. ed 1l1'3

high- iznal area but the ob en r ha. to
excrc is~ some caution in making . ure that
the 1M signals are not ob curing. orne
desired signals on the same frequency .

For the wideband case of 10kH z to 30
MHz. those intcrmodulation-distortion
measurements suggest that only ahort
antenna of perhaps I meter or even lc .
will provide the least amount of spuriou
responses- increasing the antenna length
will onlv tend to increase the di toruon
level. Longer antenna : should be used
only when the active preamp lifier is pro­
vided with some form of input and or
output fi lter ing to reduce the out-of-band
interference effec ts. With added input
filtering, an active antenna with a l -rncter
whip c;n provide less IMD because the
input filter reduces the likely interfering
signals befo re they ha ve a chance to op­
erate on the preamp input circuitry .

Although the widcban d active antenna
should not be used with anything longer
than a l -rnetcr whip in area of high
adjacent-ch annel interference. longer
antennas- perhaps up to 10 meters -can
be tried in <l "quiet" location lor operat
inz in the Vl.Fd.Pranee . However. \\ hen
using long antennas in~the Hf reI! IOn there
is a l~ additio nal interference prob lem be­
cause the antenna is resonant at more than
one frequency. One rule to follow here i
to keep the length of the antenna Ie . than
IfIO wavelength at the highe t frequency
used for a wideband . ystern. Ithough
that is short at the highe: t frequencr: an
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NTS TR INVITES YOU TO EXPLORE MICROCOMPUTERS,
D At SYSTEMS A MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSEM LE AND KEEl!
Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that offers you
training for this booming field with a choice
of 3 production-model micro computers.

We'll explain the principles of trouble­
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production­
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele­
vant. That's why you'll find such gear in
most of NTS's electronic programs.

For instance, to learn Color TV Ser­
vicing you'll build and keep the 25".
(diagonal) NTS/HEATH digital color TV

In Communications Electronics
(J) you'll be able to assemble and keep
~ your own NTS/HEATH 2-meter FM
g transceiver, plus test equipment. .
G But no matter which program you
~ choose, NTS's Project Method of instruction
6 helps you quickly acquire practical know-how.
es
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Send for the full color catalog in the elec­
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.

1.
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3. The NTS/Heath HN-89A Microcomputer
featur es f loppy disk storage, "smart" video
'terminal, two Z80 microprocessors, with
32K RAM Memory, expandable to 64K on
board. 4. The NTS/Heath GR 2001 Digital

3 . Color TV (25" diagonal) featu res
specialized AGC-SYNC muting, f i ltered
color and new solid-state high voltage
tripler rectifier.

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street. Dept. 206-033
Los Angeles..California 90037

Please rush FREE color catalog on course checked below

D MicroComputers /MicroProcessors D Au!O Mechanics
D Communications Electronics D Air Conditioning
D Digital Electronics D Home Appliances
D Industrial Technology D C?lor TV Servicing

__NATIONAL
nll;TECHNICAL
UI;I S~HOOLS

TECHN ICAL :TRADE TRAINING SINCE 1 8 0 5
R e s id e n t and H o m e -S t u d y Schools

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037-----------------_..._._ ..1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featurin g on board

printer and display- 4K RAM
(expandable). Application Functions:
Central processor-Controller/Monitor­

Development System. 2. "The
NTS/SYM-1 Mic rocompu ter" 6502

Based CPU-4K bytes ROM
(expandable)-lK RAM (expandable). 51

active 110 lines for versatile interfacing: disk
drives, ASCII key boards, cassette tape, etc .



TABLE 1

Parameter Whip 1 Whip 2 Flat Top
Phys ical Height (hm) 1m 2m 10m
Antenna Capacitance (Ca ) 10pF 20pF 118pF
Fixed Capacitance rc, + Cg) 15pF 15pF 15pF
Voltage Gain at Preamp (Av) 1 (OdB) 1 (OdB) 2 ( + 6dB)
Estimated Ground (K) 0.7 0.7 0.05

Coupling Effect
0.80m 0.88mEffective Height (he) 0.28m

WWVB Reading on 86 S9 S9 +
YAESU FRG-7700

Cf)
Est imated E-field for (EI) 150 uv-per-m 150 f.l.V-per-m 150 uv-per-rno

Z WWVB (from NBS chart )
0 Output S + N for (Eo = E, x he) 42 f.l.V 120 f.l.V 132 u.Vex:
I- 60kHz WWVB at Preampo Estimated (S + N)/N during + 10dB + 20dB + 20dBill
-l 60 Hz "quiet hours "w

fair0 Overall Noise Rating good poor
0 1M Distortion Rating fair poor very poor
«ex:
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Resonant input circuit
Fi gure 5 il lus tra tes va r io us hi gh ­

imped ance input networks for restricted
use in the V LF-LF regi on (suc h as Lora n­
C on ly . or W WVB. o r for th e 160
kHz- 190 kH z ex pe rimente rs ' licen se­
free band ) . A se ries inductor with a small
input tuning capac itor can be used to
further reduce interference and increase
the ant enna performance . A mini ature
trimmer-cap acitor with a tuning range of
8 to 50 pf pla ced from the gate to ground ,
directly, ac ross the 1 megohm inp ut resis­
tor (see Figs. S-b and Soc) provides a
me ans of tuning the series ind uctor for a
peak at the desired frequency range . Th e
resu lt is a sharp , high- frequency cutoff
with'a more gradua l low-frequency rol ­
loff. The induct or was chosen to be self­
reso nant (remember, rea l inductors also
have capacitance) at a somewhat higher
freq uency than the top of the de sire d tun­
ing ran ge . Tha t tech nique wi ll work for
some pot -core or slug-wound ind uctors
but will usu ally not work we ll with large
toroid's , as they have too much dis tributed
capacitance at VL F . It is also possib le to
shunt a slug-tuned inductor from the ga te
to ground (as in Fig . Soc) but the preamp
wi ll then req uire a larger housing . For tha t
paralle l-tu ned ca se. the l -megohrn resi s­
tor can be removed because the inductor
pro vide s 'the ground return for the gate .
The antenna is then connected directly to
the sate te~irial with the inductor cho sen
to ~sonate w ith the antenna , input­
circuit , and antenna -mount capacitance s .
The minimum of ex temal tuning ca paci ­
tance provides the highest Q (most selec­
tive ) antenna in this application . For DX
huntin g in the low-frequency ex periment­
ers ' ba nd (at 180 kHz) , a narrowband
antenna with a Q of mo re than 50 can be
achieved with a parall el-tuned circuit.

One probl em with using a tuned circui t
is that it restr icts the remo te applica tions
of the ac tive antenna. That is because the
antenna must be located co nveniently so
tha t it ca n be re tune d . However , for
cover ing some fixed freq uency (such as

the experimenters ' band) the antenna sys­
tem can be align ed on the bench and then
mounted for una ttended operation. When
tuning those sys tems . it is advisable to
temporaril y m ount th e pr eamplifier
assembly in a fairl y cle ar area (preferably
where it will be perm anent ly located) to
avo id nearby ca pacitive co upling , which
might de tune a very se lec tive sys tem .

O ne technique for broadbanding a
tuned circ uit is to pla ce a resistor in para­
llel wit h the inductor (See Fig . S-d ). Re­
sistor va lues in the ran ge of SOK to SOOK
oh ms ca n help broaden Lor an- C systems
where a wide bandwidth is necessa ry .

Traps
Serie s- connected tran sm iss ion -line

traps tun ed to local broadcast-band sta­
tion s and placed j ust ahea d of the receiver
coupler can improve the IMD somewhat
and reduce ove rload or ga in-compress ion
problems (see Fig. 6) . Th e tun ing cap aci­
tors mu st be isol ated fro m gro und and the
inductor mu st be chosen so as to have a
reac tance sreater than 50 ohms at the de­
sired not;h fre que ncy . Du al traps are
possible . For exa mp le, Fig . 6 shows a
trap for 970 kHz and another fo r 1340
kHz co nnected in series . Th e combina­
tion of input lowpass filters at the antenna
and traps at the pre amp outp ut can usu ally
pro vide sufficie nt atte nuation for ca ses of
sev ere interference in the VLF-LF band
fro m stations in the broa dcast band .

A summary of so me me asurements
made wi th di fferent antennas at 60 kHz
fo r WWV B reception is shown in T able
I . It should be noted that a 2-meter ver­
tical whip is about'eq uivalent in sensitiv­
ity to the mu ch larger fla t-top antenna .
However , the flat top is mu ch more sus­
ceptible to noise and interference , even
whe n it is operated with a lowp ass filter at
the preamp input. Th e effective-height
es tima te may not be the same ove r the
entire frequen cy range . For example, the
flat top appea rs to have an effective height
of abou t 2 meters at 200 kHz but less than
0 .9 meter s at 60 kHz . That is because of

. C B to re uce in-
terference from bro adcast band stations-in
th is case from stat ion s at 970 and 1340 kHz.

K-the shie lding effect and conductivi ty
of the local gro und terrain . whic h in­
clu des all th; trees , power lines . and
building structures . However , we are still
ab le to 'Operate the antenna even dow n to
the 10 .2 kHz O mega fre que ncy with
rea sonable success and it is used routinely
to check GBR on 16 kHz for VLF pro ­
pagation co nd itions . (G BR is a high­
power mil itary VLF sta tion fro m Grea t
Britain.) In prac tice , it is always wise to
check for 1M effects at the spec ific fre ­
quen cy rang e that you plan to use the
antenna . Som etimes they are severe but
o n ly at re lat ive ly narrow freque nc y
ranges usua lly not in the VLF range .

For general wideband surveillance, the
l- rneter whip with an effective height of
about 30 cm is the best antenna of all ,
because it ha s fewer 1M inte rference
effects and less loc al noise from the pow ­
er line s .

A general concl usion fro m all of the
experiments is tha t the local environment
and the gro und-cond uctivi ty effects of
nearby structures are the most impo rta nt
factors in determinin g antenna sensitiv­
ity. Small cha nges in an tenna loc ation can
produce rem arkable di fferences in the an­
tenna ' s performance .

Anot her observation is that the best
locat ion for a short whip is invariabl y up
high in the clear. (Tha t can especially be
seen in aircraft app lica tions where a very
short vertica l whip is used wi th rem ark­
abl y good performance. )

Low-freq uency experimental radio sta­
tion opera tors have reported good results
in mobile operation with reception of 160
to 190 kH z signa ls using 2 .S-meter CB
whips and parallel-tu ned input networks.
We have conducted similar experiments
with Omeg a and Loran-C receivers in
mobile vehicles where the only problems
were tho se of shielding from buildings or
when dri ving under bridges or near power
lines. An additiona l pro blem in mobile
oper ation s is harm on ic radiation from the
vehicle's AC alternators .

When we continue thi s series, we will
discuss construction details and incl ude
printed-circuit board layouts for the ac­
tive an tenna preamplifier and rece iver
co up ler. We wi ll also di scu ss how to
bench test the preamp, and how to mount
the sys tem . R-E



How toDesign
Analog ·Circuits

Audio Power Amplifiers

MANNIE HOROWITZ

Here's a look at some practical
audio power-amplifier circuits.
Circuits using both bipolar and FET
devices will be covered.

A LTHOUGH IN TH E PA ST M A N Y PIECE S OF

audio equipment used transformers to
couple the driver stage to the power tran­
sistors , and those transistors to the loud­
speake r, output transformers are curren t­
ly used only in equipment providing very
low output power. You are likely to find
an output transformer in a portable radio ,
but in little else . As for sophisticated
equipment, economy may dictate that a
driver transformer be used, but outp ut
transform ers are usually avo ided because
they may severely limit the fide lity of the
signal deli vered to the loudspeaker. In­
stead, most modern audio equipment uses
one of a variety of types of transformer­
less circuit s to drive the power-amp lifier
stages.

Transformerless amplifiers have in the
pa s t mai n ly u se d b ipol ar po we r ­
transistors . The prese nt trend, however,
is to use power VFET' s and ~OSFET' s .

One reason for that is the abse nce of prob­
lems such as thermal runaway and second
breakd own inherent in bipolar transis­
tors. Another important reason is that
FET characte ristics are more linear than
those of their bipolar counterparts . Con­
sequent ly, when amp lifiers using FET's
as output devices are compared with those

using bipolar transistors , the distortion is
lower in the FET circuits . As a result, you
need less feedback to reduce distortio n to
near ideal levels with FET amplifiers than
you would in bipo lar amplifiers. And,
beca use less feedback is required in FET
amplifiers , instability problems due to
feedb ack are less.

Driver transformer circuits
A circuit using a driver transfor mer is

shown in Fig . I . The input signal is fed to
the base of Q I and amplified . The ampli­
fied output appe ars across the primary
winding (winding I) of the driver tran.s­
form er, Tl . The signal from that winding
is induced into the two secondary wind­
ings and app lied from there to output tran­
sistors Q2 and Q3 . Note that in Fig . I
there is a dot shown at one end of each
secondary. Those dots indicate which
end s of the various windin gs are in phase .
Whi le a signal is applied to the base of
output transistor Q3 from the end of wind­
ing 3 with the dot, a signal of the opposite
phase is applied from winding 2 to the
base of Q2 from the termi nal without the
dot- in other words , the same signal is
applied out of phase to the two output
transistors . If the transistors were biased

so that they did not conduct when idling,
each transistor would conduct only when
a signal was present-in this case only
during alternate halves of the cycle . The
outputs from Q2 and Q3 will then com­
bine acros s.the loudspeaker load to repro­
duce the origina l signal.

Transistors are not biased for zero idl­
ing current. There is always some current
flowing so that the output devices operate
in Class-AB . Bias current for Q2 flows
through R3 and through winding 2 of the
transformer to the base . Although some
of the curre nt from R3 is diverted throug h
R4, there is sufficient current left for the
base of Q2 to keep it turned on while
idling . A similar arrangment involving
R5 and R6 keeps Q3 turned on.

Resistors R7 and R8 in the emitter cir­
cuits of Q2 and Q3 respectively are not
used excl usively in circuits with driver
transformers. They are frequent ly found
in completely tran sformerless circuits .
Those emitter resistors increase the volt­
age gain of the driver stage while signifi­
cantly reducing the voltage gain of the
output devices. To minimi ze that loss of
gain, the values of the resistors are kept
small, and the circ uit is designed so that
betwee n 0 .5 and I volt is across each of
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Amplifiers uslnq a
complementary circuit

For bes t result s fro m a push-pull cir­
cuit, the two halves of the output circuit
must be iden tica l. Th at is not the case in
the circuit show n in Fig. I. There , the
output from Q2 is is taken from-its em itter
while the output fro m the Q3 ' is taken
fro m its coll ector. Cons ider, on the other
hand , the circ uit show n in Fig. ,3 . In that
tran sformerl ess circ uit, transistors Q2
and Q3 (NPN) and transis tors Q4 and Q5
(PNP) form two darlingto n pairs.

Th e loudspeaker load is fed by one
Darl ington pair during the first half of the
cycle, and the other one during the seco nd
S? that the output signal is ' perfectl y

amp lifier. Note the waveform across the
amp lifie r's output-it should be reaso n­
ably square . The three dis plays that you
are mos t likely to see are shown in Fig . 2 ,
In' Fig . 2-a, the ringing on the top and
bottom of the squarewave tends to rise
with time whi le in Fig . 2-b it decreases . In
Fig. 2-c , there is no ringing, but the lead­
ing edge of the squarewave is rounded.

When the output is as shown in Fig .2­
a, the circuit has a tendency to osci llate .
That is indicated by the rising amp litude
of the ringing signal. Even though the
signal in Fig. 2-b also shows ringing, it is
more stab le because the ringing decreases
with time and tends to disappear. To go
fro m the state shown in Fig . 2-a to the one
show n in Fig . 2-b usually invo lves simply
increasing the value of CF' If , however ,
CF is made too large , ' ringing may be
eliminate d but the leading edge of the
squarewave wi ll becom e ro unded as
shown in Fig. 2-c . If that happens , there
may be a loss of high freq uency response .
The best com promi se to adjust CF so that
the waveform is so mewhere between
those shown in Figs .2-b and 2-c .

Do not disregard the information pre­
sented here co ncerning the proper design
of transformer-cou pl ed c irc ui ts wi th
feed back . You may think that it does not
apply when nq. transformer is used, but
that is not true. The information presented
here applies to <illtypes of power ampl ifi­
ers . As for feedback, the detai ls and char­
acter istics will be cove red in a later arti­
cle in this series.

b

SPKR

c,~

+vcc

8

FIG. 2-IF A SQUAREWAVE is applied to the input of an amp lfler, tile wave orms shown here may li e
observed at the output. The waveforms in a and b indicate oscillation (ringing); the one in c indicates
loss of high-frequency response. All of those cond itions can be changed by changing the value of C~

fed back from the output to Q I thro ugh RF
and CF' If the phase is pro per, the voltage
gain of the circui t is reduced when those
compon ents are co nnec ted as shown .
(Should ga in increase or should the circuit
osci llate, improper ' phasing is usually at
fault. T9 correct that situation, just re­
verse tile con nec tions to the primary of
the driver tran sformer.) Th e network
adds what is referred to as negative feed­
back. When the ga in is reduced so is the
distortion . If gai n is redu ced too much,
however , the circuit may osci llate. You
can determine the amount of usable feed­
back by trial arid erro r- by varying both
RF and CF' ...

A circuit may becom e marginally un­
stable eve n when negative feedback is
added . Th at is 'because feedb ack may be
negat ive w ith in a specific freque ncy
range (the range in which the quantity of
feed back is being measured ) but become
pos itive outside of that range . A square­
wave generator and an osc illoscope can
be used to check the stability of an ampli­
fier with feedback. Start by feed ing a
IO-kHz squarewav~ to the input of the

the res istors when the transistors idle .
As is true with 'just abou t every other

transistor ci rcuit using a res istor in ser ies
with the em itter , resistors R7 and RS help
to sta bilize both AC gain and DC bias .
Those res istors also serve as output­
transistor pro tec tio n dev ices . That pro ­
tecti on is importan t beca use an output
transistor may break clown if a shor t de­
velops -across the loud speaker. But the
protec tion that those resis tors provide is
somew hat limited ; more complex feed­
back circ uits do a better job .

In Class-All push-pull amplifiers, dur­
ing d ifferent por tions of the cycle ei ther
one trans istor or the other conducts more
heavily . During one half cycle, Q2 may
conduct heavily and Q3 may not conduct
at all , whi le in the other half the situation
may be reversed . In each cycle, however ,
both transistors must change fro m a con­
ducti ng to a non-conducting state and vice
versa . ResistorsR7 and RS help to make
that transistion smooth, kee ping crossov­
er distortion to a minimum. To rea lly im­
prove the smoothness of the transistions ,
diodes can be substituted for the emitter
resisto rs .

Driver transistor Q I supplies the bulk
of the vo ltage gai n for the circuit while
prov iding sufficient power to drive output
transistors Q2 and Q3 through the trans­
former. The turns ratio of the transfo rmer
is selected for minimum distortion across
the output load , and is found by trial and
error. Typically, however , the turn s ra­
tio is usua lly about 1.7 : I . If transformers
are not read ily available for substitution
into the ci rcuit, yo u will have to live wi th
what you do have but add a feedback
circ uit to reduce distortion to reasonab le
levels .

Let' s now see how feedback can be
used to red uce distortion . The signa l is

FIG. 1-POWER AMPLIFIER with driver transformer, The outputs from Q2 ant! Q3 recombine across
the speaker to reproduce the input signal
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FIG. 3-DARLINGTON PAIRS are used in the output circuit of th is audio power-amplifer.
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cuit. The method used to find the values
for those compo nents are ident ical to the
one previously discussed.

Complementary circuits can be used in
place of the Darlin gton pairs in the power­
output circuit. The complementary pair
was described in the article on coupled
circui ts. A circuit using co mplemen tary
pairs is shown in Fig. 4. Here , Q I per­
form s the same function as it did in the
circuit shown in Fig . 3. Transistors Q2
and Q3 form one complementary pair;
transistors Q4 and Q5 form a seco nd .

One of the big drawbacks of the two
transformerless circ uits dicussed thus far
is the presence of a capacitor between the
output circuit and the loud speaker. That
capacitor must have a high value if it is to
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as the emitter, that termin al of the capac i­
tor is also at +Vcc - Because the capaci­
tor is charged to about + Vccl4, the top
terminal of CB is at +Vee +Vcc/4. That
voltage is applied to R4 to make the base
of Q2 positive with respect to its emitter,
turnin g Q2 on. Being turned on, peak
pos itive pulses can now pass through Q2 ,
and the balance of the circ uit, to the loud­
speaker.

When the circuit is idling, CB does not
affec t the performance of the amplifier.
Resistors R4 and R5 are chose n so that
base current in Q2 and Q4 is proper for the
desired idling curre nt to flow through the
output transistors . The values of R4 and
R5 are usually identic al. As before , RF
and CF form the negative feedba ck cir-

FIG. 4-COMPLEMENTARY PAIRS are used in the output circuit of this amplifier. The signals from
them combine across the speaker to reproduce the Input signal.

balanced. The input signal is applied to
the voltage amplifier, Q I. Its amplified
output is applied , in phase, to both Q2 and
Q4 . That phase relationship is necessary
for Q2 to conduct on positive halves of the
cycle and Q4 on negati ve halves. Thi s
same phase relationship exis ts at the out­
puts from Q3 and Q5 . Those outputs are
recombined across the loud speaker to re­
produce the full cycle.

Some idling current must flow in the
output transistors , just as it did in the
circuit in Fig. I. The amount of idling
current is established by the voltage de­
velope d across R3. Th at voltage, when
applied to the bases of Q2 and Q4 , pro­
duces a current through the base-emitter
circuits of those transistors . Emitt er cur­
rents from Q2 and Q4 set the base currents
and hence idling emitter currents of Q3
and Q5. In most instance s, R3 is replaced
by forw ard-biased diodes, or a series
resistor-diode combination, to stabilize
idling current despite temp erature var­
iations. .

But how is a voltage developed across
R3? (That is one of the load resis tors in
the collector circ uit of Q I .) The others,
wired in series with R3 , ate R4 and R5.
When coll ector current flows through
Q I , the voltage required to forward bias
Q2 and Q4 is devel oped across R3 . Tran ­
sistor Q I is biased through resistor R I ,
which is connected to the junction of R8
and R9. When idling , the voltage at that
junction is ideally 1/2 of + Vee . Resistor
R I is conn ected to that point to help
stabilize the bias of Q 1 aga inst tempera­
ture varia tions.

In order to minimize distortion , a con­
siderable amount of negative feedback
must be used around the circuit. If a lot of
feedback is applied, however , the gain
will drop to low levels . To compensate for
that, the forward gain ofQ 1 must be made
very high . Capacitor C B help s the circuit
meet that ga in requirement. Signal is fed
back throu gh CB from the output to the
junction of R4 and R5. That is know n as a
" bootstrapping" circ uit. Th at bootstrap
circuit makes R4 appea r to be much larger
than it actua lly is. And, as R4 is part of the
co llec to r load- resistance , the forward
gain of Q I is very high because it is
approx imate ly equal to the ratio of the
resistance in its collector to the resistance
in its emitter.

Capacitor CB also serves a more impor­
tant purpose. When the signal is large, the
emitter of Q2 is at + Vcc volts . When
that happens, no current can now flow
through its base-emitter ju nction beca use
the emitter is more positive than the base
and Q2 does not conduct. Peaks in the
signals are conseq uently cut-off causing
distortion . Let ' s see how including CB in
the circuit correc ts that situation. That
capacitor is charge d to about 1/4 of + Vee
when the circuit is idling. When a peak is
present in the signal, not only is the emit­
ter of Q2 at + Vee , but since the bottom
of CB is effec tively at the same potential
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-Vee
FIG. 6-SINCE OP-AMPS are simply combinations of differential amplifers, they can be used in this
variation of the circuit shown in Fig. 5.

veloped across D I and R I is used to es­
tabl ish the bias for Q2 and Q3 . The desir­
able idling current for the output transis­
tors is set by adjusting R I because that
potentiometer varies the voltage applied
to the base circuits . Diode D I help s keep
that voltage , and hence the idling current,
cons tant despi te variations in temp era­
ture .

Nex t mon th we' ll continue our discus-
sion of power amplifiers. R-E

AU~IO {
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As such, its DC-o utput level is ext remely
stable despite temp erature changes . Be­
cause that stable voltage is coupled to the
output devices, a loud speaker can be con­
nected direct ly to those output transistors
without an interve ning capaci tor.

Note two item s pecul iar to this circ uit.
Instead of using Darlingt on or co m­
plem entary pairs in the output, a single
output transistor is used in eac h leg of the
push-pull circuit. Second, the voltage de-

pass the low frequ encies . Since the capa ­
citor gets charged through the output tran­
sistors , and since the initial charge current
is very large , more current may flow
through Q3 and/or Q5 at that mome nt .
than can be handled safely . Because of
that , one or both of those transistors may
break down .

A second drawback using that capaci­
tor is that it is almos t always an electroly­
tic because of the high values required .
An electrolytic capac itor is not linear, and
conseque ntly ju st the presenc e of that
capacitor can add to distor tion somewhat.

Th e circuit show n in Fig . 5 can be used
to overcome some of those drawbacks by
simply eliminating the need for a capac i­
tor. Arra nge me nts similar to the one
show n there are used in some very high­
qualit y amplifiers .

Th e big problem in amplifiers that do
not use a capacitor between the output
transistors and the loudspeaker is that
there is no way of kee ping DC from flow­
ing through the speake r. Th e circ uit in
Fig . 5 eliminates that problem. If the out­
put dev ices are connected to equal posi­
tive and negati ve voltage supplies, the
voltage at the junction of the output de­
vices is zero . Th at assumes that equa l
idling current flows throu gh the two com ­
plem ent ary pairs of transistors. Current
can usually be adjusted to satisfy that
require ment. However that relationship
will hold only at one temp eratur e; it will
not when the temperature rises or falls in
the preceding DC-coupled stages . To
ove rcome that , different ial amplifiers are
used to drive the output stages- if the
current changes in one of the devic es , an
equa l CU1Tent change will occu r in the
seco nd device , kee ping the overall circuit
in balance . Let' s see how that circuit
works .

Tra nsis tors Q I and Q2 form one differ­
ential amplifier. Th ey drive a seco nd dif­
ferenti al amplifier consisting of Q3 and
Q4 . The output from Q3 is applied di­
rectl y to the Q6/Q7 complementary pair
while the signal from Q4 must first pass
through Q5 before being applied to the
Q8/Q9 compleme ntary pair. Transistor
Q5 is required because it shifts the phase
of the signal fro m Q4 so that the signal fed
to Q6 is in phase with that at the input of
Q8. Res istors in the base and emitter cir­
cuits ofQ5 are adjusted so that the curre nt
from Q5 is equal to the cun'ent from Q3.
No bootstrap capacitor is required in that
circuit as the proper current levels are
always present.at Q6 and Q8, through Q3
and Q5 respect ively.

Potent iometer R I is adj usted so that
there is a vol t at the junctio n of Q7 and
Q8 , and across the loudspeaker. Tr ansis­
tor Q lO is in a constant curre nt source
circuit, required for proper operation of
the differenti al amplifier.

The circuit shown in Fig. 6 is similar to
the one in Fig. 5. The op -amp , as dis­
cussed in a previous article, is actua lly a
com binat ion of differentia l amplifie rs.
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ELECTRONICS IS ROUD TO
DUCE THE A.W. SPERRY
T. LINE OF TEST EQUIPMENT.

15 MHz DUAL TRACE PORTABLE
W/INTERNAL BATTERY PAK

20 MHz DUAL TRACE W/BUILT-IN
COMPONENT CHECKER

CALL FOR
OUR

SPECIAL
INTRODUCTORY

PRICES

MODEL
620C

SPECIFICATIONS
Vertical System CH. A and CH. B- Deflection Factor, 5mV/div­
2Ov/div, (±3%) 12 steps. Frequency Response, DC-20MHz
(-3dB) • Rlsetime, 17nsor less. Maximum Input Voltage, 300
V (DC + AC peak) • Input Impedance, 1Mil ± 5%, 20pF ±3pF •
Invert, CH-B only. Operating Modes, CH.-A, CH.-B, DUAL,
ADD, X - Y • Internal Horizontal System (Sweep Operatlon)­
Time Base, 0.2Its/div-0.5s/div (±3%) 20 steps. Magnification,
5x • Trigger System - Sources, INT, CH-B LINE, EXT. Modes,
Norm, Auto • Coupling, AC, HF rej, TV • Slope + or - •
Sensitivity, INT:1div or better, EXT:1V popor better.

FEATURES

• Component checker for locating defective
components in or out of de-energized circuits.•
6" high brightness, internal graticule CRT. TV
(Video) sync filter. Z axis (intensity modulation)
• High sensitivity X-Y mode • Front panel trace
rotator. Low power consumption. 3PCB modu­
lar construction. Comes with 2 year warranty

THESMALL RTABLE
WITH BIG FEATURES

MODEL
315P

FEATURES
• AC/DC powered. 2mV/Vertical sensitivity. TV
(Video) sync filter. 3%" internal graticule, high
brightness CRT • X-Y display mode • Add/Sub
mode with ch.2 invert. Automatic and triggered
time base. Trace rotation adjustable from front
panel • Internal rechargeable pak included •
Lightweight ' 12.1 Ibs with battery • Small size
(4.4" x 8.8" x11.7")

SPECIFICATIONS
Vertical System CH. A and CH. B- Detlectlon Factor, 2mv/div ­
10v/div,12steps. Frequency Response, DC -15 MHz (-3 dB) •
Rlsetlme, 24 ns • Maximum Input Voltage, 300 V (DC + AC
peak) .Input Impedance, 1Mil ± 5%, 20pF ± 3pF • Display
Modes, CH-A, CH-B, DUAL, ADD, CHOP • Internal Horizontal
System (Sweep Operation) • Detlectlon Factor, 0.51ts/div. ­
0.5s/div (±5%), 19steps. Magnification, 5x all ranges. Trigger
System - Sources, INT, CH-A, CH-B, EXT • Modes, AUTO,
NORMAL. Sensitivity, INT: 1 Div or more, EXT: 1V pop • Cou­
pling, DC, TV SYNC.

A.W. SPERRY INSTRUMENTS INC.
FEATURES A FULL 2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES.

AWS DIGITAL MULTIMETERS
Models EZ-6100,6110, 6200 & 6220

• Autoranging on volts and ohms
• Self-contained 10 Amp AC/DC ranges (EZ-6110

& 6220)
• Low power ohm ranges-applied voltaqe ::::; 0.3v"
• Continuity buzzer (EZ6100 & 6110),5 settings
• Range hold (EZ6100 & 6110)
• Large 3Y2 digit LCD display
• 300 hours continuous operation

FIVE-YEAR WARRANTY

THE TEST EQUIPMENT SPECIALISTS• lOLL FREE 1100474
~ 800-223-

26 WEST 46th STREET, NEW YORK, N.Y. 10036 • 212-730-7030



EWIDEAS
Use a clock radio as an appliance controller

DO YOU TH INK TH AT YOUR CLOCK RADIO

should do more than just turn on its tiny
internal radio (if its radi o still works !)?
Well , I have a solution. With this easy
modification , you can use the clock to
turn on any devi ce of your choice auto­
matically. If you are a heavy sleeper who
doesn 't usually wake up when the alarm
rings, you can use this modification to
"customize" your alarm to turn on lights,
sire ns, or anything else that may help you
wake up more easily. As an added fea­
ture , a three-condu ctor cable allows you
to remotely contro l one or two sets of
devices.

I should point out right away that you
do not have to cannibalize a clock radio
that you are satisified with . Man y surplus
outlets (many of which advertise in the
back pages of Radio-Electronics) offer
the clock " guts" fro m clock radi os.
However , if you have a clock radio with­
out a worki ng radio , then this sure beats
throwing it out!

The circuit for the modification , show n
in Fig . I , is fairly simple. We' ll start with
S I and S2 which are the remot e-cont rol
switches that are mount ed at the end of a
three-conductor cable. When one of those

Date

Street

Print Name

Signature

NEW IDEAS

City State Zip

Mail your idea along with this coupon
to: New Ideas Radio-Elec tro nics,

200 Park Ave. South,
New York, NY 10003

Title of Idea

This column is devoted to new ideas, cir­
cuits, device applications, construction tech­
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, Panavise will donate
their mode/333- The Rapid Assembly Circuit
Board Holder, having a retail price of $39.95. It
feat ures an eigh t-pos itio n rotatin g adjust­
ment, indexing at 45-degree increments, and
six positive lock positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortable working.

I ag ree to the above terms, and grant
Radio-Electron ics Magazine the right to

. publish my idea and to SUbsequently repub­
lish my idea in collections or compilations of
reprints of similar articles. I declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previous ly published.

long as it is held down .
An eight -volt transformer is used to

develop 12-volts peak acros s the 4700­
f.LF capacitor. I used two pane l lamp s to
illuminate the clock ' s face, but they are,
of course, optional.

If you don ' t want to use the remo te
switches to shut off the alarm and instead
want to use only S3 for that purpose , then
you can eliminate IC3 and IC4 and con­
nect S3 direc tly to IC2-b . If you need to
contro l only one device instead of two ,
and also don' t want S I and S2 to shut off
the alarm, then you can eliminate all of
the IC ' s and connect the switches direc tly
to the relays or the triacs.-Dollald H.
Delorie, Jr.

switches is closed , it will set its half of the
flip-flop made up of ICl-a and IC I-b .
That causes the output of IC2-b to go
high , which, in turn , enables either IC I-c
or IC l-d , That causes one of the relays to
turn on, which drives one of the triacs that
power the output sockets . (Howe ver, if
you close both remote switches at the
same time , though , the flip-flop becomes
unstable. )

Switch S3 is part of the clock . On most
clocks , it is a normally-open switch that
closes when the alarm " rings." If the
switch on your clock is a norm ally-closed
type, don' t worry-v-all you need to do is
tie it to +5 volts and tie the IK resistor to
ground.

The resistor-capacitor network rejects
all pulses (glitches) from the switch that
are not long enough to charge the capac i­
tor. When a long-enough pulse is sensed,
IC4-a is clocked and Q is set. That en­
ables IC l -c and IC I-d through IC2-b ,
whic h turn s on the last device used ,
according to the S-R flip-flop . To turn off
the alarm, either open S3, or close either
S 1 or S2 . That causes IC3 to reset the
alarm flip-flop . When S4 is pressed , the
last dev ice that was used turns on for as
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FREE
temperature.
New from Keithley. TRMS DMM and
Digital Thermometer all-in-one.
It's two-for-one to give you one less tool to worry about when you're fighting electronic and
temperature dragons both. And both for the price of a TRMS DMM alone. It's the only
combination DMM and digital thermometer to give you all the features listed here and our
one-hand, no-mistake rotary thumb wheels. All backed by Keithley 's 30-year reputation for
lab accuracy. Keithley DMMs and thermometers. The Dragon Slayers.

I<EITHLE¥
Write Tom Hayden for free catalog on Keithley hand-held and bench DMMs. dig ital thermometers and DMM/thermometers ... and get a free
frameable 9 x 12" copy of our dragons. Keithley. 28775 Au rora Road, Cleveland, Ohio 44139. Phone 216-248-0400.

CIRCLE 9 ON FREE INFORMATION CARD

132 Features
DMM
• Full range and funct ion
• True RMS
• 0.25% DCV accuracy
THERMOMETER
• Fast response
• Thermocoupl e-based

(Type K)

• Integrated TC connector
- requires no adapter

• Choice of of or
°C models

• 0° to 2000 0F, 1370°C
• $199 °C/$209 of
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HOBBYCORNER
Light-puzzle solution and more

EARL " DOC" SAVAGE, K4SDS, HOBBY EDITOR
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T HE FIRST ORDE R OF BUSI NESS TOD AY IS

to consider the responses to John Cirillo ' s
light -switch probl em that was presented
in the Nove mber issue . The question , as
you may recall , was how a single light
bulb could be contro lled independently
b y three s ing le -po le doubl e- th ro w
sw itches. Th e word " inde pende ntly"
means that the light could be turned on
and off from eac h~swi tch regardless of the
position of the other two swi tches.

It does seem that John ' s puzzle really
got to you! Each day for seve ral weeks ,
the mail included many letters about those
switches. I read everyone , checked it out ,
and put it into one of seve ral stacks . The
great majority of you got the switc hing
correct, but I would like to share some
ideas from some of the other stacks (of
incorr ect answers) before gett ing to the
answer directly .

A sma ll group of you did send circu its
with three SPDT switches in which one or
more positions of two switches made the
third inopera tive. In two circ uits, cer tain
com binations of positions placed a direct
short across the AC line!

One read er , David Pott s of Ohio
couldn' t work out an SPDT solution but
he said that there is an easy solution if the
three apartments are on three seperate
floors of a building . His solution is show n

."-

AN INVITATION
To better meet your needs, "Hobby

Corner" will undergo a change in di­
rect ion . It will be ch anged to a
question-and-answer form in the near
future. You are invited to send us
questions about general electronics
and its applications. We'll do what we
can to come up with an answer or. at
least, suggest where you might find
one.

If you need a basic circuit for some
purpose. or want to know how or why
one works , let us know. We'll print
those of greatest interest here in
"Hobby Corner." Please keep in mind
that we cannot become a circuit­
design service for esoteric applica­
tions: circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003

FIG. 4

in Fig . I . It seems that he once rigged
such a system in a lighthouse . Goo d for
you , David.

A few of my frie nds out there chided
me for not know ing the answer. Then ,
they proceeded to give me the answer­
an answer which did not meet the con­
diti on s of John ' s pr obl em. In other
word s , the ir answe rs did not use SPDT
switches exculsive ly.

Actually, that question reminds me of a
puzzle on which I whiled away many
pleasant hour s in junior high schoo l. In
case you have never run across it, look at
the sketch in Fig . 2. The question here is
how to serve three houses (A, B, C) with
gas. water , and electrical utilities from
thei r respective distribution points (G,
W, E) witho ut any branching lines . Each
house must have direct. independent ser­
vice and the kicker is that no line can cross
anot her. (Come now , I have run all but
one line-sure ly you can figure out how
to run the last one!)

As you may have gathered, no one
came up with independent control of a
light with three SPDT switches . A num­
ber of you took the time to offer a proof
that there co uld be no solution to the pro­
blem as stated. The closest thing to a
solution, as most of you pointed out, re­
quires one DPDT and two SPDT switch­
es. Suc h a circuit is shown in Fig. 3.
Check it all you like-each switch can
turn the light on or off rega rdless of the
positions of the other two .

I must agree with those of you who
thought that John some how missed see­
ing in one of the apar tme nts a DPDT or
" four -way" switch . For those of you
who have not seen this circuit before, be
advised that you can put as many DPDT
switches as you wish between the SPDT
switches on the ends . Thu s. you can have
independent control of a light that can
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THE HICKOK ELECTRICAL INSTRUME NT CO.
10514 Dupont Avenue . Cleveland. Ohio 44108
12161 541-8060 TW X: 810 -421-8286

PRICED UNDER $200.
THE 240 DOES SO MUCH

FOR SO LITTLE!!

• RF outp ut: CH 2, 3, 4

• Scope trigger output for V or H sync

• 10 step gray-scal e staircase signal
for video circuit analysis

Video Generator

• 10 bar and 3 bar gated rainbow pattern

• 8 oth er dot, bar and line patterns

• Operates from 2 std. 9V batteries or
115VAC

• Video output for all VCR, CCTV and
Monitor Applications ~ 1volt into 75 n
load

• Sin gle slid e sw itch control

• Complete with test leads, protective
cove r, AC adapter, comprehensive
instruction manual

t, = 0 .693 X R2 X C.
- Th e length of time that your light will

be on is the sum oft) and t2 and is equ al to
0 .693 x (R l + 2R2) x C.

Set the clock timer to apply l 2V to the
555. When power is first applie d to the
555, the light s turn on. The next low-to­
high transit ion (after time t2) turn s the
light s off. Set the clock timer so that it
goes off and removes powe r from the
circuit before the 555 produ ces a third
pulse (the third pulse wou ld turn the lights
back on) .

Depending upon the intervals desired ,
you may need to cascade a coupl e of 555
IC' s or inser t a counter IC between the
555 and the relay.

Th at is an effective but fairly cumber­
some ap proach to the problem . Next
month I'll show you how to do the job in a
much simpler way with a digital clock.
Stick around . R·E

come from any numb er of locations .
John should be sleeping soundly now

that he knows no one else can solve his
problem either. Thanks to all of you who
respond ed to John ' s question .

Touch plate timer
Robert Allen of Washington has a low­

voltage " touch plate " wiring sys tem in
his home . That is one in which momen­
tary switches opera te 24-volt latch ing re­
lays whic h control lights, outlets, and so
on. You should note that any numb er of
parallel switches can control anyone re­
lay. That is a very effective system for
seve ral reasons but it does have a dis­
adva ntage .

With the setup as show n in Fig. 4-a ,
what kind of timers can you use to turn
light s on and off at prese lected hour s?
Robert' s best solution to date is to use a
l20-volt relay between the timer and the
touch-plate circuit as show n in Fig. 4-b . It
does the job but not with complete de­
pendabili ty . In the abse nce of frequent
co ntac t cl eanin g , it ge ts out of sy n­
chron izat ion and turn s the light s on when
they should be off and vice versa .

Well , Robert , why not use the familiar
555 IC timer to produce the con tro lling
pulses? As show n in Fig. 5-a, a clock
timer wou ld co ntrol a l2-vo lt power
supply for an asta ble 555 timer set to
pulse the latching relay at the desired
hou rs . Th at rel ay it sel f is a S PS T
latching-type that closes with the short
pulses from the 555 .

The 555 circu it and its output wave ­
form are show n in Fig. 5-b . The values of
R I , R2 , and C are determined by the
desired times. Th e relay contacts will
close when it sees the leading edge of the
pulse (low-to-hig h transition). Time t.,
the length of the pulse, can be determined
by the formula: t l = 0 .693 x (R l + R2)
x C. Time t2 , the length of time between
pulses , can be de termined by the form ula:
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THE DRAWING BOARD
Adding a digit select to a BCD encoder

ROBERT GROSSBLATT
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IF YOU BREADB OARDED THE BCD ENCOD­

er we designed last month you found (we
hope) that it was a trouble free, reliable
circuit. However, its use was somewhat
limited because the encoded data
wouldn't latch and only one digit at a time
could be placed on the bus . This month
we're going to add additional logic to the
circuit so that we can display and latch up
to 10 digits at a time . We'll stick to the set
of design criteria we listed last month and
we'll use the same sort of step-by-step
approach to add the new sections to our
design. The choice of components will
still be weighted in favor of those that are
easily available and reliable, and that put
the smallest possible dent in your wallet.

The digit select
We want the digit select to sequentially

address one thing after another. You
could use some sort of shift-register
approach for that, but the clocking can be
a problem and the package count can get
pretty heavy. There's a neater way to
solve the problem that also happens to
work out better in the long run. Not only
can we solve the addressing problem with
only two IC's, but expanding the circuit
to handle ten digits will only call for one
additional IC.

Instead of the shift-register approach,
we 'll create an input data bus and design
circuitry that will enable one digit at a
time . We take the " any key pressed"
output of our BCD encoder and use that to
clock a 4017 one-of-ten decoder. That
means that each time we close one of the
keyboard switches, we put a correspond­
ing nybble (4 bits) on the data bus and the
4017 puts a high on one of its output pins .
A new digit entry will result in a new
nybble on the bus and a new high from the
4017 . That continues for up to ten entries
(sequentially) . Figure I shows how you
would connect the 4017 to handle four
digits with the encoder circuit we started
last month. Although the circuit will han­
dle ten digits we ' 11 limit our illustration to
four. (The principle is the same and it
makes the circuit easier to understand .)

Capacitor C8 serves the same purpose
that CI did in last month's circuit. It gives
us a reset to zero at power-up and makes
sure that everything starts out at the be­
ginning. With the 40 17 set up as shown in
Fig . I, it will reset after four low-to-high

transitions of the "any key pressed" out­
put. If you want it to handle more than
four digits all y.ou have to do is connect
the RESET pin, (pin 15), to the numbered
output that is one past the number of digits
you want to deal with . If you want to go
all the way and encode ten digits, ground
pin IS through a IK resistor. .

Figure 2 shows the pinouts for a
451 I-the decoder we will use to drive
our display. The LAMP TEST and BLANK­

ING control pins (pins 3 and 4) are active
low and should be kept high for normal
operation. The STORE input controls the
internal latch and is active high. If it's
held low, the 4511 will decode whatever
BCD data is presented to its inputs . If it's
made high it will latch and display the last
nybble on the bus at the moment it went
high . Any invalid BCD code will blank
the display .

The obvious step in creating our data
bus is to connect the A, B, c , and D inputs
of the 4511's together and tie them to the
appropriate BCD outputs of the encoder.
Our four digit-select outputs would be
connected to the STORE pins of the respec­
tive 4511 's and we would be in business.
Unfortunately that would fail miserably
and a moment's reflection will show you
why . The outputs of the encoder are con­
stantly scanning from zero to nine at the
clock rate, so the 4511 's that weren't
selected would display constant eights­
and not even real eights at that. The
selected digit would display the keyed
number but would go to eights as soon as
the digit selector shifted to the next digit.

What we need is a way of delivering a
brief pulse to the STORE pin to open the
latch just long enough to enter the nybble
at the selected 4511 . Now, pulse gener­
ators are a dime a dozen, and perfectly
workable ones can be built with 555's and
other IC's. In real down-and-dirty situa­
tions, you can get by with just a capacitor

and a resistor, but the discharge time of
the capacitor creates a very sloppy slope
at the trailing edge of the waveform. The
easiest way to get the job done and still be
true to our design criteria is to use a half
monostable .

Fig . 3 shows the basic configuration of
half monostables. In actual fact they
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should really be called edge detectors be­
cause they respond to either the leading or
trailing edge of a logic level transition .
With resistor R connected to V +, the
gate input is held high. When the input
goes low it forces the gate to change state
for a period of time determined by the
values of the resistor and the capaci tor.
The duration of the output pulse depends
on the R-C value ' and the slope of the
waveform depe nds on the transition time
of the gate . A 4049 is a good choice here
becau se it has enough internal gain all by
itself to clean up the sloppy edge of the
input waveform. The inherent hysteresis
of a Schmi tt trigger also makes it a good
candidate for a half monostable . If you
build those circ uits with non-inverting
gates, the same analysis applies but, of
course, the output pulses will be in the
oppo site direction . The " big if" with
these half monostables is that the input

en pulse has to be longer than the desired
~ output pulse .
o That is really self evident-a moment ' s
g: thought will tell you that you have to give
frl the capac itor enough time to charge up . If
u:J that condition isn't met the circuit won' t
6 blow up , but the output pulse will be the
~ same width as the input pulse . In our case
a: that' s not a problem because the outputs
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of the 4017 latch high when they're de­
coded. All we have to do is make sure the
output pulse-width of the half monostable
is less than the fastest speed we can enter
data from the keyboard . One millisecond
should be fast enough for anybody--even
fo r the wo rl d 's fast est super ma rket
cashier.

III Fig . 4 we've completed the digit
selector and display and connected it to
the encoder we built last month . When we
turn the power on, the 40 17 is reset to zero
and pin 3 goes high . Since the negative­
to-positive transition is what triggers the
half monostable , the first digi t we enter
will be on the negative-to-po sitive transi­
tion of output No. I (pin 2) of the 4017.
That' s why the schematic shows the zero
output (pin 3) of the 40 17 connected to the
last digit.

In any event, as soon as power is ap­
plied , the circuit prepares itself to enter
the first digit. When we close one of the
keyboard switches, a BCD nybble is held
on the data bus and the 40 17 goes high on
output No . I. Th at tri ggers the half
monostable and opens the 4511 ' s latch
just long enough to enter the nybble and
then closes it again. The result is that the
selected number appears in the display
and stays there . When a second keyboard

switch is closed , the 4017 enable s the
latch in the second 4511 and the number
appears in the second display. That whole
procedure continues until the fourth digit
is entered and the 4017 resets . From that
point on, the entered digits will write over
the previously entered ones . The 4511 is
design ed to be used with common­
ca thode di spl ays; we used Fair child
FND-5 00 ' s. Only one current-l imitin g
resistor was used for each numeral be­
cause I don 't mind the slight differences
in brightn ess that shows up when di­
fferent numb ers are displayed . If you
want the numbers to be all of equal intens­
ity , connect the cathodes of the display
direc tly to ground and get yourself a huge
supply of low-value resistors because
you' ve got to put one on the line between
each 45 11 output and LED anode. Keep
in mind that the 45 11 can only supply
abo ut 25 milli amps per seg me nt, so
choose the resistor value accordingly.
You can play with this circuit for a while
but it will soon be painfull y obvious that it
leaves a bit to be desired .

Since we don 't have any access to the
nybble in the internal latch of the 451 I
and decoding the segment output s is , to
put it mildly, a strange way to go about

continued on page ~9
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t r a features like channel your choice at a bsolute ly n o
lock-outs, m anual contro l, charge. And, you 'll have our 25
two antennas plus an AC day no -hassle refund p rivilege so

51 1 95 you can try it out befor e makin g
your decision. Don't Delay. SUP­

Includ e . TWO FREE plies are limited. Call Today.
=:::l~:'~~ 24 hrs. a day 7-days a week.
$4 .95 ee., other
ace.llorie, avaUable .

POCKET SCANNER
CLOSE OUT

CIRCLE 76 ON FREE INFORMATION CARD



SERVICE CLINIC
Troubleshooting thermal problems

JACK DARR, SERVICE EDITOR
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A LOT OF TH E PROBLEMS W E RUN INTO

are temperature-related. Transistors are
inherentl y temperature-sensitive. And, if
you think things are bad now, you should
have seen some of the early sets that used
ger maniums! Th eir norm al leakage is
much greater than silicon transistors, and
the hotter they get, the worse the leakage
gets. Leakage increases almost linearly
with temperature , until it "stops the
works ." In a curve tracer, the " fingers"
of the curve start out fairly straight, and
then curl as the temperature is raised ,
until the pattern looks like the one shown
in Fig. 1. That' s why you find such huge
heat-sinks in early models.

n
b

FIG. 1

Silicon transistors also can have that
type of problem , especia lly if they aren' t
derated enough. (See Service Clinic in the
October 1982 Radio-Electronics for
more on that.) Eve n IC' s will do it. In one
case (a small import black-and-white TV

set) the sound would distort badly after it
was on for about an hour. After much
experimenting, and hard thinking, we
found that the the IC that handled the
sound was the cause. Cooling the IC
down brought the sound back. Adding a
heat-sink cured the problem.

The key symptom in thermal problems
is what we ' ll call the " time-constant"­
the length of time the set runs before the
problem appears. If that length of time is
always about the same, the cause is very
likely to be therm al. Th ere ' s a sub­
symptom here that can help . Short time
constants (for anywhere up to 5,10 mi­
nutes) point to a problem that' s apt to be
in a power-handling circuit-some part
that normally carried a good deal of cur­
rent.

Some potential problem sources are re­
sistors that overheat and change value ,
transistors that develop more and more
leakage as they warm up , and (watch this
one ' ) sma ll, low- volt age elec tro lytic
capacitors that have some leakage to be­
gin and which gets worse as the set runs
and they warm up. (I have a built-in sus­
picion of all low-volt age electrolytics
anyhow , especia lly in the cheaper sets.)

If the time constant is quite long­
anywhere from a full hour up to several
hours-the trouble is apt to be in some
part or circuit that normally does not de­
velop enough power to get hot " by it­
self. " The heat that causes the trouble is
either conducted through the chassis or
PC board to the part , or radiated from a
nearby part that gets quite hot.

In the first case (power-handling parts)
wait till the problem occurs and then care­
fully feel various parts to see which one is
too hot. (Carefully! Some of them can get
really hot. ) Faulty voltage regulators are a
common cause of those problems.

If the problem seems to be thermal ,
there are two things you do to find the
cause: either heat or cool the suspected
circuit or component to see if you can
make the problem show up or go away .
Coo ling is the easier way . Just spray
coolant on suspected parts to see what
happens. The best type of spray coolant is
the one with a long thin nozzle that lets
you hit only one part at a time . Metal
nozzles are thinner but plastic is safer!

Application of heat is a bit more dif­
ficult , but not impossibl e . A heat-gun
like the Wahl Thermal Spot is ideal. It has
a nozzle so that you get the heat right

where you want it. If you don ' t have one,
sneak out your wife' s hair-drier, and rig
up a plastic nozzle to give a smaller
stream of hot air .

I' ve run across a bunch of sets with real
oddball problems over the years. One of
my pet oddballs is a tube from a set that
would work perfectly for a minute then go
out. It was the AGC tube . When I tried it
in a tube-tester , it would come up to nor­
mal for exactly 60 seconds , then drop to
zero! It would do this over and over. I' ve
still got the tube on my bench !

One my favori te solid-state oddballs
was a transistor, used as the 3rd video IF.
When I tried it in a curve tracer, I would
see a perfect pattern at room temperature .
If I held the tip of a soldering iron near the
case for a few seconds , pow-it would
drop to zero . Let the transistor come back
to room temperature and up it would
come up norm al again . If I sprayed
coolant on it, out it would go. When it
warmed up, it would come back! The
thing would work perfectly over a range
of temperature that couldn ' t be more than
about 5 or 6 degrees! You can imagine
what it did in the set. On a cold morning it
wouldn' t work till the rooin heated up!

All thermal problems aren 't transistors
either. Bad solder joints can either open
up or close with temperature . Here again,
the spray .coolant and heat gun can save
you an awful lot of time in pinning down
the cause of the problem . The oddball in
this department was a solder jo int with a
nice sharp spike of solder sticking up out
of it. When the set heated up enough, this
spike would penetrate the plastic insula­
tion of a wire too close to it. (That one
took a while to find, too.)

Hot IC' s can cause some problems
such as the sound problem mentioned pre­
viously. In another set, the .color would
drop out. The'3.58-MH z oscillator was a
simple op-amp type Ie. When it got hot ,
it went out. That was pinned down by
spraying coolant on it. Replacing the IC
turned out to show the same symptoms!
The fix was attaching a good sized, very
thin aluminum heat-sink to the case of the
IC. That kept the temperature down to the
point where it still worked. The heat sinks
can usually be cemented to the top of the
case, or if there ' s room, held by a clamp
to the chassis,

At first, they told us that solid-state sets
ran cool: That is true-they run cooler
than tube-type sets, but from much field



. 245 Fift h Ave , • Ne w Yo rk , NY 1001 6DEPT, RE-3

.'

Bionic
"lars"

~. . ;J

Tiny, powerful electronic sensors
give vou superhearing - through

walls, up to 1/2 mile away.
. "

The Private
Transmitter/Recelver

. The NCZ-l0 broadcasts on
a special radio band. No.one
without equipment can hear
your transmitted messages.

The reception is unbeliev­
ably clear and bright - com­

mercial broadcast quality.
Your receiver

clicks into any of
three separate
channels. In the
suburbs the range is
up to 2000 feet, and
in the city 850 feet.

With your spec ial rece iver is an inconspicuous
high fidelity earphone. You can put three
transmitters in three locations and then switch
back and forth, monitoring all three. Someone with
ari FM or police band receiver can tune his dial all
day, but he won't pick up these signals.

Witn two receivers, you can have acornplete
two-way system Without the inconvenience and
annoyanc e of the semi-public CB channels. The
NCZ-l 0 channels are private. "

This professional-qualit y electr onic miracle is
easy to use and com pletely dependable . Monitor
your baby's room. Leave a transmitter in an
inconspicuous place in your office or your home,
and you'll hear anything going on in that room.

One NCZ-10 receiver with one transmitter is
$279.95; with two transmitte rs (two separate
bands), it's $379.95; with three transmitters (three
separate bands), it's $479.95. I

For a complete private communications system,
order two receivers, each with a transmitter (we' ll
send them with different bands). Special high­
performanc e batteries enable you to operate the
receiver for 40 hours continuously, the transmitter
for 35 hours.

We Absolutely Guaranteel
Use any electronic instrument acquired from us

for up to 30 days. If you dec ide f or any reason you
don't want to keep it, return it for a 100% refund.

ORDER TOLL-FR EE
For fast delivery on credit card orders, call toll­

free 24 hours a day, seven days a week :

800-824-7888
Ask for Operator-no. 5;;1

(in California, call 800-8 52-7777)

Or send check or money order. Please add $2.50 per
total order for shipping.Order any or all these' state-ot-
the-art electronic instruments: •
i • Dyna-Mike AR-7, $129,95

(two for $119.95 each)
• Dyna-Mike 9-DX, $149.95

(two for $139.95 eac h)
• 9-DX rec hargeable power-pa k, $19,95
• Dyna-Mike A-5 , $99.95 •

(two for $89,95 eac h)
• Super-Ear Model SB-5 microphone, $139,95

(two for $129.95 each)
• Super-Ear Model SB-l microphone , $99,95

(two for $89,95 each)
• Voice Change r, $99,95

(two for $89,95 eac h)
NCZ-10 transmitter and receiver, $279,95

(two transmitters, one rece iver, $379,95)
(three transmitters , one receiver $479,95)

NE:W HORIZONS

The Super Ear
You'll hear it all.
Effortlessly, you can hear not just a baby's cries,

but quiet breathing - through a concrete wall a
foot thick, Put the earphone in your ear and place
the SUPER-EAR on the '
wall. That' s all there is
to it.

SUPER-EAR hears
everything - and, even
more astouding, hears
it clea rly, It's as though
the wall weren't there, If
you 're coming home late
at night and think
intruders are in your
residence, let SUPER­
EAR find out for you.
Want to know if the
meeting is over in the
room with the closed
door? SUPER-EAR will
tell you in a seco nd. .,

SUPER-EAR is undetectable from the other side
of the wall. The quality of sound.has amazing
fidelity - good enough to record, and SUPER-EAR
has its own built- in record er jack,

Because SUPER-EAR is the ultimate listening
device, you can use it to pinpoint hidden squeaks in
your car or the source of mysterious engine noises.
Cons truction experts use it to check for flaws or
cracks in buildings.
It Works Anywhere/

Ever put your ear to a railroad track to try to hear
the train? Try it with SUPER-EAR. You'll hear that
train many miles away. Use it as a powerful
stethoscope on yourself, a friend, or a pet. You can
even hear a biro's breathing.

The only source for SUPER-EAR is New
Horizons. Choose from two models - Model SB-5,
with ultrasensitive microph one, $139,95 (two for
only $129,95 each); or Model SB-l , with suction­
type microphone, $99,95 (two for only $89,95
each),

How It Works
The VOICE CHANGER is powered by two

ordinary penlight batteries. One set of lead-in wires
connects to your telephone base; the other clips to
the wires leading to the handset. s

Pushing the button labeled "Ordinary" puts your
normal voice through the line. Pushing "Channel I "
changes timber and texture. Pushing "Channel 2"
creates different Characte ristics from Channel 1'.
Thus you have three voice options - your own,
plus two changed voices ,

MAKE NO MISTAKE! THE VOICE CHANGER
DOESN'T MUFFLE YOUR VOICE OR MAKE IT
UNINTELLIGIBLE. It literally changes the quality of
sound - space-age elect ronics at work.

Use the VOICE CHANGER to reach that doctor,
lawyer, or business executive whose secretary
knows your voice and who always is " out" when
you ca ll. Use it to screen your own incoming ca lls,
Use it for just plain fun. Any time you like, during a
conversation, push the "Ordinary" button and your
regular voice returns to the wire,

Th e VOICE CHANGER is yours for $99.95 - two
for $89.95 eac h (plus $2,50 shipping per total
orde r), When you consider the many uses of this
brilli ant electronic instrument, it's a real bargain. Of
cours e it has the standard New Horizons
guarantee.

The Dyna-Mike
Transmitter

It's smaller than a quarter. But DYNA-MIKE will
transmit every sound in the room to an FM radio
tuned to the proper unused frequency , up to half a
mile away.

If you're at a neighbor's home
a block from your own, you can
hear your baby's cry, or you
can tell the instant your spouse
co mes home. If two of you are
driving tandem in two cars, one
or both of you can
comm unicate with the other
even if other cars drive
between you.

DYNA-MIKE has as many uses as your '
imagination can think of. For a business
con ference, let the tiny mic rophone sit un­
obtrusively on the table or concea led on a shelf,
and you'll be able to record every word. For
businesses , put an FM receiver in a warehouse or
remote office and " broadcast" instructions or
orders to be filled.

Public speakers never had a better friend than
the DYNA-MIKE. No wires or setup - just turn on
one or more radios and your speech will come
through with perfect fidelity. Put one on the front
porch. If you hear a suspic ious sound, turn on the
radio and you'll hear the doorbell or even a
muttered conversation.
Choose Your Model

New Horizons is introducing three models of the
DYNA-MIKE supersensitive broadcast microphone.
Model AR-7 is the wor ld's smallest microphone. it's
a mirac le of electronic miniature power, with a
range of 750 feet and a battery life of 90 hours.
Introductory price is $129.95 (two for $119.95
each). .

Model 9-DX is a long-range microphone,
broadcasting an unbelievable half-m ile distance.
Th is miniaturized wonder is $149.95 (two for only
$139.95 eac h). Normal battery life is 25 hours, or
you can have the special Power-Pak, which
operates 200 hours, for $19.95. '

The AR-7 and 9-DX are sensitive. They'll pick up
sounds from 40 feet away. But for super- sensitivity,
nothing beats the A-5.

The A-5 will pick up a whisper from more than
60 feet away and broadcast it to a receiver 750
feet distant. The A-5 comes with a special 200­
hour long-li fe battery and is introducto ry-pri ced at
$99.95 (two for only $89.95 each).

The Telephone
Voice Changer

It's right out of Jam es Bond! Push a button and
the VOICE CHANGER gives your voice completely
different characterist ics.The person on the other

end of the .phone won't
know it's you.

The VOICE
CHANGER is more
than anvetectronic
handkerchi ef" - it
doesn't cause your

voice to sound filtered.
It literally changes tone

and ' tirnber. '
Choose from two separate, distinct Changer

Channels. If you're alone in a business office, it'l l
sound like an employee answering. If you live '
alone, you can get rid of pesky calls by pushing
Channel l or Channel 2 and saying, "Sorry, that
person isn't in."



APPLIANCE REPAIR HANDBOOKS-13
vo lumes by serv ic e exp erts ; easy-to ­
understand diagrams, illustrations. For major
appl iances (air conditioners, refrigerators ,
washers, dryers, ranges, microwaves, etc.),
elec. housewares, personal-care appliances .
Basics of solid state, setting up shop, test
instruments. $3.65 to $4.90 each. Free
brochure. Appliance Service, P.O. Box 789,
Lombard , IL 60148.1-(312) 932-9550.

CIRCLE 39 ON FREE INFORMATION CARD

ONLY $89.95 complete with the following
* 75 to 300-ohm balun * balun for rabbit ears
* 20" fiberglass parabolic dish * low noise
probe/down converter * 60 ft. factory made
coax * 3 ft. coax * power supply * mounting
hardware and instructions. All for only $89.95
plus $5.00 shipping & handling Visa, Master­
charge or C.O.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St. ,
Phoenix, AZ 85016 (602) 274-1199.

CIRCLE 33 ON FREE INFORMATION CARD
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How can I intercept smugglers? Secret
satellites? Rescue Missions? Signals from
space? What is the truth about antennas?
Tuners? Preamplifiers? How can I choose
the best receiver? Antenna? Uncover listen­
ing excitement you never thought possible!
For your Free co py of MONITORING
'TIMES-CALL NOW! Toll-free 1·800/438­
8155 (ConI. US except NC). Others dial 1­
704/837-2216 or write Grove Enterprises,
Dept. G, 140 Dog Branch Road , Brass­
town, NC 28902.

CIRCLE 32 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE

YOUR SPACE

Call 212-777-6400 to reserve space.
Ask for Arl ine Fishm an. Limited num ­
ber of pages avail abl e. Mail materi als
to : mini-ADS . RADIO-ELECTRONICS.
200 Park Ave . So uth. New York . NY
10003.

• 6 · rate $550 per each inserti on .
• Reach es 220.500 reaoers.
• Fast reade r service cycle.
• Short lead t ime for the placement of

ads.
• We typeset and layout th e ad at no

addition al charge.

lallill­
ElealnlniDII.

RAIN MAKES SNOW

WIDTH TOO WIDE
I have a problem with a CTC-68 RCA

chassis. There is too much width, es­
peciallyon the left side. The width control
works , but not enough.-H.S., New York,
NY

I suggested that he check the two
1.5p.F capacitors from the horizontal
yoke to ground. He wrote back and said
that their values were right on the nose.
However, experimenting, he found that
using larger capacitors cleared up the
problem. He settled for 5.7p.F, and says
that every thing's fine .

SERVICE
QUESTIONS

experience we 've found that they get as
many thermal problems, or even more.
So , when you run into a set that shows
symptoms of thermal problems , get out
the spray coolant and the heat-gun and go
after it. Use the methods outlined . They
work, and can save you a lot of time and
perspiration! R-E

I neve a satellite-TV receiving system
that normally gives good reception.
However, when it rains, it looks like I'm in
a frin ge area .without a booster! I didn 't
think that rain was supposed to have any
effect. All the components are good quali­
ty, or so I thought.-J.H. Pine Ridge, KY

Rain shouldn' t usually have any effect.
Try this: Sprinkle each component, es­
pecially the coax fittings, one at a time
while ~atching the picture to see whether
and when snow shows up . You could
have abad socket or plug, etc.

(Feedback: When I "rained" on the
LNA, there came the snow ! The coax
fitting wasn' t waterproof. The unit was
still under warran ty, so I exchanged it.
Thanks !)"

SMART SUBBING
I had aGE YA-E that kept blowing its

horizontal amplifier, Q702 . I found that
two capaci tors were shorted and leaking
electrolyte, respec tively . One, the .0075­
p.F, 1600-volt capac itor was replaced .
The other , a .01 -p.F, 2400-volt device,
was hard to find. The best that my local
supply house could come up with was a
.0 I-p.F disc rated at 3 KV. I didn 't like to
replace a tubul ar electrolytic with a disc,

(f) out I gambled on a Sprague "Safety
~ Capaci tor " type PP16SlI S. That came
o up just right. The heat sink and Q702
g: stoppe d run ning hot, and everyt hing's
f:rl working fine. I must admi t that I learned
ill that trick from a "Service Clinic" back in
6 1979.
~ Thanks to Eric Urscher ofHuntington ,
a: WV. Good work , Eric! R-E
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MEASURES CAPACITORS AND
DETECTS LEAKAGE

ANDERS CM-100A is a rugged battery
powered portable instrument capable of
measuring capacitors from 10pF to 500f.l.F.
The instrument can detect capacitor leakage
of 1 na or .005 CV whichever is greater. Send
check or money order for $89.95 plus $3.50
shipping and handling to: Anders Precision
Instrument Co., 4 Bridge St. Plaza, P.O. Box
75, Willimantic, CT 06226 or call (203) 423­
7940.

CIRCLE 91 ON FREE INFORMATION CARD

New Product - ComputerizedAddressable
Cable T.V. Descrambler In/out Channel 3.
Restores picture to normal Sync. Passes un­
distorted Audio signal. Kits $59.95 Wired and
tested $119.95. Check, money orders, C.O.d.
only. Add 5% Shippi ng under $100 .00 .
Quantity discounts. Send $2.00 for Complete
catalog on Converters and unscramblers.

Mean Electronics
P.O. Box 347

Boston, Mass. 02188
CIRCLE 40 ON FREE INFORMATION CARD

THE MEAN LITTLE KIT
New compact kit of electronic tools. in­

cludes 7 screwdrivers, adjustable wrench, 2
pair pliers, wire stripper, knife, alignment tool,
stainless rule , hex-key set, scissors, 2-'
flexible files, burnisher, soldering iron, solder
aid, solder and desoldering braid. Highest
quality padded zipper case. Send check or
charge Bank-Americard, Mastercharge, or
Ame rican Express . The JTK -6 se lls for
$95.0o-Jensen Tools Inc ., 7815 S. 46th
Street Phoenix, Arizona 85040, (602) 968­
6231.

CIRCLE 34 ON FREE INFORMATION CARD

TeleMati c's Update Kit (Model 10J107:
modernizes older test jigs for servicing the
increasingly wider range of today 's TVs
which require a test jig equipped with a selec­
tion of yoke matching values. The 1OJ1 07
allows quick selection of 9 horizontal and 5
vertical impedance values. Adapts most 19"
test jigs. Sold through distributors only. For
more information phone 212-271-5200, or
write to: TeleMatic, Division of U.X.L.
Corp. , 108-02 Otis Avenue, Corona, NY
11368.

CIRCLE 35 ON FREE INFORMATION CARD

TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNERS, IF AMPLIFIER,
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, and SYNC PROCESSOR:
$85.00. TELEVISION SIGNAL PROCESS­
ING MANUAL explores standard and non­
standard television: $15.95. Add 5% handling
and shipping. Catalog $2.00. VISA and MC
accepted. ORDER DESK (415) 439-7470.
ABEX, P.O. BOX 26601-RZ, SAN FRAN­
CISCO, CA 94126.

CIRCLE 38 ON FREE INFORMATION CARD

Still the best GRAPHIC EQUALIZER kit
*See Radio-Electronics 5/78 cover story
*12 bands/channel - * .02% distortion ­
*92dB SIN ratio - ' Solid walnut ends ­
«Klt only $100 postpaid via UPS

Free catalog full of audio kits

Symmetric Sound Systems (707) 546-3895
856G Lynn Rose Ct., Santa Rosa, CA 95404

CIRCLE 74 ON FREE INFORMATION CARD

Turn te lephones into control devices
Teltone offers 10 DTMF Receivers. The larg­
est selection in the industry. With them you
can turn the phone system into a control net­
work. They outperform other receivers in
noisy environments and operate over a wide
dynamic range. For PABX's, radio-to-phone,
computer, and peripheral interfaces specify
Teltone DTMF Receivers . Call: 800 /227­
3800 X 1130. (In CA 800/792-0990 X 1130).

CIRCLE 84 ON FREE INFORMATION CARD

MAGNIFIER LAMP FOR LESS
All metal construction, UL approved 5", 3 x
magnifier, 22 watt fluorescent circline lamp.
45" arm reach, heavy duty clamp mount.
Only $59.95 plus shipping. (California resi­
dents add sales tax.) To order call (800) 423­
5336. In California, (800) 382-3663 or send
$59.95 plus $5.00 shipping to ORA ELEC­
TRONICS, 18215 Parthen ia St. , North­
ridge, CA 91325 (213) 701-5848.

CIRCLE 36 ON FREE INFORMATION CARD

SOLDERING STATION FOR LESS
Front display of tip temperature, adjustable
temperature 200°F to 900°F. UL listed, low
current leakage, high insulation. Complete as
shown. 7 tips available, also takes standard
tips. ORDER MODEL XV-168. $79.95 plus
shipping. To order call toll free: (800) 423­
5336. In California (800) 382-3663. Or send
$79.95 (California residents add sales tax)
plus $5.00, shipping to ORA ELECTRONICS
DEPT. RE, 18215 Parthenia St., North­
ridge, CA 91325 (213) 701-5848.

CIRCLE 93 ON FREE INFORMATION CARD
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STATE OF SOLID STATE
Compressors, expanders, and companders

ROBERT F. SCOTT, SEMIC9NDUCTOR EDITOR
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Vee

The expander 's output is determined
by the DC gain provided by the op-amp.
The output is related to the internal refer­
ence voltage and also to biasing resistors
R3 and R4 as expressed by the equation:
VDe O UT = (I + R3/R4) VREF. When
Vee (the supply voltage) is higher than 6
volts, R4 should be shunted with an ex­
ternal resistor to bias the output up to Y2
Vee ·

Resistor R3 is brought out from the
op-amp summing node and is used when
you want expander or compressor gain to
be set solely by on-chip components. You
can adjust that gain to your needs by plac­
ing external resistors if! series with R3 •

You can also connect an external resistor
across R4 to change the bias to any value
desired . '

low-frequency signal components will
appear on IG and will modulate the signal
passing through the variable-gain stage .
That results in third-harmonic distortion ,
so there mustbe a compromise between
fast' response and distortion .

pressed into a 50-dB ( + 10 to - 40 dB)
range as shown in Fig , 2 , As an expander ,
it has a 1:2 expansio n ratio, taking the
+ 10 to - 40 dB compresse d signal and
restoring its original full dynamic range .

A compandor can be used 'for' noise
reduction. In that application, the signal
is compressed before noise can be in­
troduced , and expanded afterwards . Fi­
gure 2 shows how that method of com­
panding (compress ing and then expand­
ing) can improve the signal-to-noise ratio
by about 45 dB .

A block diagram of one half of the
NE570 is shown in Fig , 3. Each half of
the IC consists of a full-wave rectifier, a

' variable-gain cell (~G), an op-amp, and a
biasing system. The full-wave rectifier
and an externalcapacitor (tied \0 the RECT

CAP terminal) detect the average value of
the input signal. The rectifier output cur­
rent (Ie) ~ontro!s the gain of the variable­
gain cell. Therefore , the gain of that sec­
tion of the circuit is proportional to the
average value of the input-signal voltage .
The ~O output current, l OUT , is fed to the
inverting input of an on-chip op-amp that
is biased at VREF. That reference voltage
is 1.8 volts and is provided by a very
stable internal low-noise source. (That
internalprecision voltage -source also
biases' 'the THO TR IM circui t used for
temperature cornpensation.)

The speed with which the circuit gain
can follow changes in the amplitude of the
input signal depends on the value of the
external capaci tor (the one attached to the
RECT CAP terminal). A small capaci tor
will provide fast attack and fast decay
times, but may not provide eno ugh low­
frequency filtering. .ln that case, residual

EXPANSION

FIG,

CO MPR ESSION

The Signetics NE570 compandor
You can build a professional-q uality

expa nder, compressor, or compandor (a
combination compressor and expander
circuit) for your hi-fi system by using
circuits designed around the Signetics
NE570 IC compandor. The pin-out of the
IC is shown in Fig , 1. As a compressor,
the device provides a 2: I compressio n
rati~for example , a 100-dB dynamic
range of +20 dB to - 80 dB is com-

S INCE THE EARLY OA YS OF HIGH - FID ELITY

audio , engineershave worked to improve
the realism and signal-to-noise ratio of
both recorded and broadcast mus ic ,
Recordi ng engineers , however , ofte n
limit or compress the dynamic range , and
broadcasters limit or compress the signal
amplitude, of that music. That is done to
prevent overloadi ng a tape or over­
cutting a record , and to prevent over­
modulation , However, those same efforts
cause the full dynamic range of the origin­
al music to be lost to you- if your play­
back system does not include a dynamic
volume expander .
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51.

Opta Designer II
180 Round. Squa re.
Triangu lar. Rectangular
and Cytmdnc al LED Lamp s

'24.95

'Firestl(~
. ANTENNAS ·
•AcceSSORies·

• I .

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;1;';I;:;n-;;';-n~4;1;----,
2614 East Adams/Phoenix, AZ 85034 I

I
I
I
IState __-=---;----:::---:

City _

Str..1 _

Name _

Signature

Address

Please charge my 0 Masterc ard

No.
- - - - - - - -------"-- --

Com pany

FREE 100 CB-50T-1 % mounting
Clips if you order within 7 days

GOLDEN SERIES

Ci ty

BARE·HANDS TUNABLE
" NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHON ES

MONITOR SCANNERS

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
ANDCB

'FirestilC'n

Opta Designer I
180 T-l and T· 11•

Red. Green. Yello w. Orang e
and Red-Orange LED lamps

'19.95
Send for FREE LED BROCHURE:
• 3 mm (T- l) Smm ( T - l ~.) . Round . Square
• Cyli ndrical . Tna nqular e Rectangular . High
lntensrty • Cu stom • Arra ys • Two-co lor Round.
Rect angul ar . Level meter panel drsptays

Name

E.TRON/~1 4803 NE40thStreet.Dept RE033
Redmond. WA 98052

YES, I would like to take advantage of you r offer.
o Send me - Opto Designer I @ $1~. 95 plus

S300 shipping and hand ling.
o Send me - Opto Designer II @ $24.95 plus

$3.00 shipping and hand ling .

CALL TOLL FREE1-BOO-426-1044
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3.6V

CIO
5IJF

~
COMPR ESS O R

+ OUT
R17
lOOK

01

02

03
3- VO LT ZEN ER

04
3-VO LT ZENER

peak . use suitable resi stors in series with
R I and R2 to limit curre nts to the specified
values.

Voltage offse ts in the D.G stage can
cause distortion : primarily eve n harm o­
nics . The THO TRIM pin permi ts a com­
pensating externa l voltage to be applied to
neutral ize the effec t of the offset voltages .
A voltage divider composed of a 20K pot
and series resistor R is connected between
Vee and ground as show n in Fig . 4 . A
6 .2K resistor is connec ted to the THO

T RI M pin . Th e valu e of resistor R is
selected to develop 3.6 volts at the high
end of the pot.

In Fig. 4 coupling capaci tors are shown
in series with both the rectifier and D.G
stage inputs. However. R I and R2 can be
tied together and connected to the signal
input through a single co upling capacitor.
In that case, thou gh . tracking at low
inpu t-signal levels will be degraded .

The compara tor transfer-tracking tends
to be a linear 2:1 ratio down to a very low
input -signal leve l. Then . tracking may
deviate in either direct ion from the nor­
mal 2: I . Either resistor RA or Rs (but not
both) may be needed to adjust transfer
linearity. To correc t low-level tracking
erro r, select a suitable value for RA rang­
ing fro m around I megoh m to lOOK or for
Rs between 250 K and 5 megohm s.

RI9
IK

C6
.01 w:'

+

R14
30K

RIO
47K

FIG. 6

R7
IK

COMPRESSOR

~~.-JoNr+-+¥...,....------;

RIS I
CI

lOOK ":" l ~F

FIG. 5

I
I
I

' 1_____ ..1

r-­
I

!lliQ Rl2 I
iT RIM lOO K I

+3 .~1
RI3
220K I

The basic expander
Figure 4 shows the circuit of a basic

ex pander. Input signal VIN is applied to
th e rec tifier and D.G stage inputs in
parallel. The expa nder can handl e a sig­
nal input up to 3 vo lts peak . Rect ifier
input curre nt can be as high as 300 J.LA,
while the input to the D.G stage should be
limited to 140 J.LA . If the compa ndor will
see input signals grea ter than + 2.8-volts



The basic compressor
Figure 5 shows that the dynamic com­

pressor is essentially an expander inserted
in the feedback loop of an op-amp, The
inputs of the t.G stage and the rectifier are
tied to the op-amp output. The variable­
gain stage is set to provide AC feedback
only: DC feedback is provided by an ex­
ternal low-pass network composed of
R[)' I. R[)' 2- and CD, I' The sum of the
values of the two feedback resistors de­
termines the bias at the op-amp's output.
The output voltage V[), O UT can be
written:

VDC OUT = 1 + RDC1 + RDC2 VREF
R4

= ( 1 + RDc TOT) 1.8V
30K

When internal bias resistors R, and R4
are used alone. the expander output will
be:

R3
VDC OUT = 1 + R4 VREF

(
20K)= 1 + 30K 1.8V = 3.0V

You can shunt a suitable resistor across
R4 to raise the output bias to the desired
level: and you can connect a resistor in
series with R3 to increase op-amp output
gain.

For the widest possible dynamic range.
the compressor's output-level should be
as high as possible. Therefore, the input

to the rectifier should be as high as pos­
sible without exceeding the + 300 /LA
peak-current limit. If the average input­
signal level is low, a higher output can be
obtained by using a shunt resistor to re­
duce the effective value of R, or by using
an external series resistor to increase the
effective value of R2 . Note well that a
reduction in the effective value of R, re­
duces the circuit' s input impedance.

A high-fidelity compressor
Figure 6 shows a circuit for a hi-fi

dynamic compressor that would make an
ideal accessory for your tape-recording
setup. It features high gain and wide
ba ndwi dth . It s ex tern a l rect if ie r­
capacitor (C9)is not grounded. Instead, it
is connected to the output of an op-arnp
network (ICI -a and ICI-b) to shorten the
compressor attack-time at low signal­
levels. (The attack time of the basic cir­
cuits in Figs. 4 and 5 is relatively long.)
That external op-amp is used to to provide
improved high-frequency gain.

Diode D3 and D4 clamp the com­
pressor output to a 7-volt peak-to-peak
swing. That is necessary at times when
the compressor is operating near max­
imum gain-as wit h a small signal
input-and is suddenly hit with a high­
level signal. Normally, the output would
swing from Vee to ground and would
overload the circuit the compressor was
feeding- a tape recorder for example.

The attack time and the time it takes for
the compressor to recover from an over­
load depend on the value of C9. A value
of about I /LF is a good compromise.

Breathing
Even so me of the best broadcast­

quality compressors have been said to
have a problem with brea thing . That term
refers to slow cyclic variations in back­
ground level that can be heard as the com­
pressor changes gain. Breathing is mini­
mized in this circuit by high-frequency
pre-emphasis networks C2-R5 and C8­
R14. Naturally, the expander should have
a de-emphasis network to complement
the compressor's pre-emphasis network .
We' ll take a look at the expander circuit,
before we go on to other things. next
month.

This material was abstracted from the
Signetics COli/pandor Product Gu ide
fro m the Analog Division , Signe tics
Cor p .. PO Box 409 , Sunnyvale. CA
94086. R-E
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AMATEUR MICROWAVE TV ANTENNA
THE BEST FOR LESS!

. .

M-21 SYSTEM FEATURES
Very High Gain System .
36" Parobolic Antenna
Microwave Downconverter
enclosed in aluminum
die-cast case
Antennas only $40.00.
$135.00 Single/$115.00 4 Lot

TITAN 11 SYSTEM FEATURES
High Gain System .
22" Parabolic Antenna
Microwave Downconverter
enclosed in probe
$70.00 Single/$60.00 5 Lot

M-21 & T-2 Sys tems
come complete with:
Power Supply & Coax
Amateur Microwave Systems
not available to Michigan Res idents.

COMPLETE SATELLITE RECEIVING SYSTEMS
from $1695.00 Dealer inquiries invited.

PETE 'S ELECTRONIC SERVICE & SUPPLY
33117 Gratiot • Mt. Clemens , MI 48043

(313) 791 -5551
MASTERCARD • VISA· C.O .D. Accepted
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THIS CATALOG IS YOUR KEY TO
INCREASED EFFICIENCY AND

PRODUCTIVITY. AND BECAUSE IT'S
FREE, YOU'VE ALREADY STARTED

TO REDUCE COSTS!
This is our current
catalog... The Wire
Handlers . It 's filled
with wire handling
tools designed and
engineered to make
your life easier. The
tools are unique.. .
unique in design.
and unique in the
way they perform.

You may know
about our Wire
Strippers .. .but
we also offer the
finest power electric
desolder ing tools, terminat ion kit s.
wire and cable cutters. slit ters, cr impers , and low cost
voltage testers , available. Ask for your copy of The Wire
Handlers today ! Just send your business card .

• PALADIN
~ COR.PORATION

Suite 106, 31332 Via Colinas, W estla ke Village. CA 91362
Call [213J 991-4970 .
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SEMICONDUCTORS

SANYO SANYO ZENER DIODE KIT SANYO TOSHIBA
ZDK·23 D DIt STK·435 STK·437 Most popular zener diodes in kit of 23

Plastic Cab inet

$41 0~ $650~ $1 1
95 ~

2SC1308K 2SC1172B

$1 99 $1 99
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CONVERTER
La."" KIT
~.

~$~BS5

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. IVEVV ! !

. .. . 7./"S7Ho-rrIi!AN~" .

3~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors •
4 Prewound chokes
1 Electroly tic Cap.
1 Pre Made Probe

@@@@@ @@ @@@
*WIRED P.C. BOARD TEST­
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATIACHED.

$24.95

PARTS

DOWN CONVERTER
*************************************

Comp lete
Down Converter

System
INCLUOES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Pr ice in Adv.
10 pcs . 12% off
25 pes. 18% off
50 pes . 25 % oft

100 pcs. 30% off
1000 pes. 35% oft

No Mixing for
Quantity Discount

2 3 0 0 MHz VARIABLE
*********************************************
ANTENNA KIT '"~~J-
$~BS5 ~~~ ~.:l2 WASHERS

• 31 SPACERS
MOUNTING BRACKET

6" RG 174 COAX
'F' CONNECTOR • 35" ROD

6112" x 4" P.V.C. PIP E
2 DRILLED END CAPS • HARDWARE

POWER SUPPLY

llt:f:J$~:~~
POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F ' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERM INAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY $34.95

-~
n

We will tune conver­
ter board for $12.50

trouble shoot
add 7.50

trouble shoot
power supply..$12.50

plus any parts needed .

We will accept telephone orders for Visa & Mastercard
No C.O.D. Orders

To Order Call 800-428-3500317-291 -7262
Complete Kit Weighs 10 pounds. Please add Sufficient Postage

6254 La Pas Trai l
Indianapolis, Indiana 46268

ELECTRoniC
RAinBOW

s:»
JJ
()
I

CD
(Xl
Co)
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COMPUTER CORNER
Choosing a pr inter

LES SPINDLE*

Cf)
o
Z
oa:
I­o
W
-l
W

6
o
-ca:

94

OF ALL T HE PER IPH ERALS THAT YOU WILL

select as you assem ble a comp lete comp u­
ter system, a printer may at first seem to
be the least necessary. You can still ma­
nipulate data and perform almost all the
functions you want to by accessi ng data
from the CRT scre en . But soo ner or
l at er-e sp e ci all y in a bu sin e s s
enviro nment-you will want printed rec­
ords of your computer transactions.

You may want to print invoices, state­
ments, or mailing labels. You may want
to send out form letters-or simply han­
dle regular correspondence more con­
veniently . Or, you may simp ly need to
share the com puter's output with a num­
ber of peop le who need to have access to
the informatio n. How do you go about
selecting the printer that is best for your
needs?

Printer prices can range from about
$200 up to $4000 or more . You ' ll be
surprised to learn that an adequate printer
will, in many cases, actua lly cost more
tha n th e co mputer itse lf. As in all
co mputer-product purc hases , you will
need to analyze your spec ific requ ire­
ments to find the printer that will provide
the most cost-effective solution for you.

Printers used with microcomput ers fall
into two categorie s: dot-m atrix and im­
pact. Dot- matri x printers press sma ll
" hamme rs" aga inst the paper through a
ribbon, making patterns of dots that form
the charac ters . Imp act printers , which
produ ce so lid " le tter-qua lity" type ,
usually fall into two major categories:
ball-type (similar to the IBM Selectric)
and daisy-wheel.

Dot-matrix printers
Dot-matrix printers are fine for routine

office paperwork, file reports , or in­
forma l documents . They are not genera l­
ly considered good enough for generating
professional-looking correspondence ,
however, or for documents that need to be
photocopied . If your office generates a lot
of correspondence, you may well want an
impact printer (see below). Many users ,
though, are draw n to dot-matrix printers
because they offer very fast speed at a
reasonable cost. Many print 132 columns
(c ha rac ters - pe r - l i ne) a t 120-1 8 0
charac ters-per-seco nd , although some re­
cent models offer eve n higher speeds . A

' Managing Editor, Interface Age magazine

typical dot -matr ix printer might cos t
$500-1000.

What features should you look for in a
dot-mat rix printer? The first criterion, of
course, is print quality . Although dot­
matrix-formed characters, almost with­
out exception, are inferior to those pro­
duced by imp act pr inters , some dot­
matrix print ers prod uce better -qualit y
output than others.

One very important factor to consider
is whether the characters have descend­
ers . Descenders are the portio ns of lower­
case letters like " j," "g," and "y" that
are printed "below the line ." If there are
no descenders, some characters will look
"scrunched-up," and it may be difficult
to tell the difference between , say, a " g"
and an "s."

You will also want to check the unit' s
method of feedin g paper. Some units ac­
cept single sheets, like letterhe ad, readi ­
ly, while others can't. Many printers can
use only conti nuous-form paper with
sprocket holes.

Impact printers
Impact printers vary widely in type and

quality. It is important to understand all of
the variables involved in order to make
the appropr iate choice .

Daisy-wheel printers use a print ele­
ment shaped like a daisy. Each " petal"
contains one character. The daisy-s haped
wheel is rotated by a shaft, and, when the
the appropriate character is in position, its
" petal" is struck by a hammer and an
impression is made, through the ribbon,
on the paper.

Most daisy-whee l printers opera te at
only 40-60 charac te rs -pe r-second­
considerably slower than most dot-matrix
units. They are also somewhat noisy-as
are all other impact printers-but in many
cases specially-designed enclo sures will
solve that problem . (That is not to say that
d ot-m atri x printer s are s i le nt­
sometimes the lower-volume noise they
produce can be more irritating than that
made by impact printers. ) You may want
to consider the cost of a noise-reducti on
enclosure when you are doing your com­
parison shopping . Daisy-whee l printers
range in price from about $900 (for a
10-characters-per-second device) to over
$4000.

Several manufacturers offer a thimble­
shaped print element instead of a daisy
wheel; both systems work on the same
princip les. Rang ing in price from $2000
to $4000 , thimble printers, such as the
one shown in Fig. I , are praised by many
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o COMPLETE FASTERM·64 TERMINA L (inc ludes FASTVID·64 video board
ASCII ·3 keyboa rd, st eel cab inet and power suppl y) ... ki t $199.95 plus $3 P&I
.. . wired & tested $249.95 plus $3 P&I .. . gra phics opt ion: add $19.95 to
each of above
o COMPLETE SMA RTERM·80 TERMIN AL (inc ludes SMARTVID ·80 vide o
boa rd, ASCII·3 keyboa rd. stee l cabi net and power supply) ... kit $299.95 plus
$3 P&I ... wi red and tested $369.95 plus $3 P&I
o FASTVID·64 VIDEO BOARD (req uires + 5 & ·12V DC) . . . kit $99.95 plus $3
P&I ... graphics option add $19.95 ... wi red & tested $129.95 plus $3 P&I . . .
graphics option add $19.95
:J SMARTVID·80 VIDEO BOARD (requires + 5 & + /·12V DC) . . . kit $199.95
plus $3 P&I ... wired & tested $249.95 pl us $3 P&I
C DELUXE STEEL TERMIN AL CABINET . . . $19.95 plus $3 P&I
o ASCII·3 KEYBOARD (req uires +5 & ·12VDC) . . . kit $69.95 plu s $3 P&I . ..
wi red and tested $89.95 plu s $3 P&I
C POWER SUPPLY (pow ers ASCII·3 keyboard & video board s) ... kit only
$19.95 plu s $2 P&I
C ZENITH VIDEO MONITOR (high resolu ti on green phosphor) . . . wired &
tested $149.95 plu s $6 P&I
o TELEPHONE MODEM MODE L 103 OIA . .. wired & tested $189.95 plus $3
P&I
C DOT MATRI X PRINT ER Com et I ... Wired & test ed $299.95 plus $10 P&I
C RF MODULATOR MOD RF·l ... kit only $8.95 plu s $1 P&I
:J 3FT·25 LEAD MODEMITERMINAL OR PRINTER/T ERMIN AL CONNE CTOR
CABLE . . . $14.95 ea plus $2 P&I

Con tinental U.S.A. Cred it Card Buyers Outsi de Con necticut

CALL TOLL FREE 800·243·7428

ANNOUNCING TWO
NEW TERMINALS

TotaI EncIosed $ ,....--_ -=--=,....----,----,----=-,....--....,--,,..,-__;:--,....--_
o Personal Chec k 0 Cash ier's Check/Money Order
o VISA 0 MasterCard (Bank No. _
Accl. No. Exp. Date _

Signature
Print Name _
Address -::;-:---,- --:::::;-- _
City State Zip

For Canadian orders, double the postage . Conn. res . add sales tax.

FASTERM-64 DISPLAY FORMAT : 64 o r 32 c haractersll rne by 16 li nes ... 96 di splayable
ASC II c ha racter s (upper & lower case ) .. . 8 baud ra te s: 150, 300. 600, 1200, 2400.4800,9600.
19, 200 . (switch seL) .. . LIN E OUTPUT: RS232/C or 20 ma c urren t loop , . . VIDEO OUTPUT: 1V
PIP (EIA RS-170) . .. c u nSOR MO DES: home & c lear scr een, erase to end of line . erase curso r

~E~~~SEo~r~Et~~~~L~~~~~Grctg~sr6ku~ ~/.Ii ~~ ~~~~: a~f ~ned....~~ ~~~~da.~t~SSTc~~I ~I~S :· i , 1.5,
2 . .. DATA BITS PER CHARACTER: 5. 6, 7 o r 8 . . . CHA RACT ER OUTPUT: 5 by 7 do t matrix
10 a 7 by 12 c ell .. . PRINT ER OUTPUT: pri n ts all incoming da ta ... 1K ON BOARD RAM . .
2K ON BOA RD ROM . . . CRYSTAL CONTR OL LED . . . CO MPLETE WITH POWER SUPPLY . . .
OPTIONAL GRAPHICS MOD E: inc ludes 34 Gree k & math c harac ters plus 30 special graphiCS
ch arac ters . . . ASCII ENCOD ED KEYBOARD: 56 key/128 charac ters.
SMARTERM-eO . .. DISPLA Y FORMAT: 80 c har act ers by 24 lines or 40 charac ters by 16 lines
128 d isplayable ASCII ch aract ers (upp er & lo wer case) 8 bau d rates: 110. 300, 600, 1200, 2400,
4800. 9600. 19. 200 . .. LIN E OUTPUT : RS232/C or 20 rna current loop " , VIDEO OUTPUT; 1V
pp (EIA RS·170) EDITING FEATURES: ins er t/delet e li ne, in sert/d elet e Charac ter, for·
war d/ba c k tab LI NE OR PAG E TRAN SM IT _.. PAGE PRINT FUNC TION ... CU RSOR POSI·
TlO NING. up. down . right. left. plus absolu te curso r POSIt ion ing with read back " . VISUAL
ATIRIBUTES: underl ine . bl in k. re....erse Video . half intens ity. & blank . • , GRAPHICS : 12,000
pix el res o luti on b lock pl us li ne graphics _, . ON·SCREEN PARITY INDICATOR . . . PARITY: all ,
e....en or odd . .. STOP BITS: 110 baud 2, all others 1 .. . CHAR _ OUTPUT: 7 by 11 ch aracter in

~Cci'6K' ~8~~~R· .· .p~~J~fA~UJ6~iRi:>Lt~gR. 502~O~E~l,J~~6 ~~~RES~SC·I IBJ-irc~~~D
KEYBOARD: 56 ke y/128 char ac ter . . . 4K ON BOARD ROM . . . CO MPLETE WITH POWER
SUPPLY .
TELE PHONE MODEM 103 OIA . .. FUL L DUPLEX . FCC APPROVED . . . DATA RATE: 300 baud
. . . INTERFACE: RS232/C and TIY . . . CO N TROLS: talk/dat a switch (no need to conn ec t and
d isco nn ect ph one). o rrg lnate/answer SWItch on rear panel .. , NO POWER SUPPLY RE­
QUIRED.
ASC II KEYBOARD ASCII ·3 .. . 56 KEYI128 CHA RACTER ASC II
EN COD ED . . . UPPER & LOW ER CAS E .. FUL LY DEBOUNC ED ...
2 KEY ROLLO VER . . . POS OR NEG LOG IC WITH POS STROB E •• .
REQU IRES + 5 & · ' 2V DC (SUPPliED FROM VIDEO BOA RDS)

~~I~~;~T~~~~LlJM N~~~~Ad-~~p~~~nIBAU~o· : T~~CTOR FEED",.,
. . . UPPER /LOWER CASE . .. INDUSTRY STANDARD RIBBONS .• .
4 CH ARAC TER SIZES ... 9 BY 7 DOT MATR IX .. • BI·DIR ECTIONAL
PRINT ING

To Order From Connecticut Or For Tech . Assist. Ca ll (203) 354·9375 •

NETRONICS R&D LTD. Dept.

333 Litchfield Road, New Milford, CT 06776
Please send the items che cked below:

Netromc s announces a stale of the art
breakthrou gh 10 ter minals, no w at prices you
can aff ord . you c an go on-nn e with data-ba nk
and co mpute r phon e-nne serv tees. II' s all
you rs : "et ec tromc new spa pers ." ed uc at ronal
se rv tees. Dew.J ones stoc k repo rt s, games.
reci pes . pers onal co mputrng wllh any leve l
language, prog ram exchanges. elec troni c but ­
let m boa rd s . " and more e....ery da y ! ! !

Net ronrc s of fers tw o new ter rmna !s. bo th
featu re a full 56 key l 128 c harac ter typewnter­
sty le keyboar d, baud rat es to 19.2 kil ob aud . a
rug ged st eel cabm et and po wer supply. The
simplest one. FASTERM ·64. is a 16 lin e by 64 or 32 charac ter per tme unit . wit h a seria l
pr in te r po rt lo r makrng hard copy of all incomlOg da ta . and opti onal p re ....retone for block and
spe c ia l ch aract er graph ic s, The " smart " version. SMARTERM·80. featu res either 24 line by 80
c haract ers pe r nne or 16 by 40 ch arac te rs per line, It off ers en-sc reen ed ltm g w ith paQe~at·a ·
t im e prm ti ng, 12.000 pix el grap hICS, l ine g raphiC S. abs olute c ur sor add resslO g. und ertmmq.

~euvre~~~~~d~oOdo;~. ~~~ ~~eonn~:~~ ea~nds~~~I~. rn~~eyo~rS+~P~~t~~~ ~;~i;t~r ~~~~i~~~~~t~~~r
detux g reen·phosphor monitor pictured abo ve. For hard copy Just add our matched prin ter .

Price breakthrough !! ! Own th e FASTERM ·64, a com plete term ina l kIt. read y to plug in lo r
Just $199 .95 or ord er the SM ART ERM·80 kit fo r lu st S299.95. (bo th avai la ble Wired and tested.)
Be on-hu e Wit h the rmuto n-oon ar co mputers and da ta ser ....roes to day . . . we even supp ly the
ne cessary sub scr ip ti on fo rm s.

More good new s: Al l the co mponen ts in ou r te rmma ls are a....ai lable separate ly (see
co upo n). so you buy onl y w hat you nee d ! ! !

Smart· Fast· Graphics· Matching Modem and $295 Printer

TO ORDER
Call Toll Free:
800-243 -7428

*(( ;hpflm/mfll ll 'nllrt'w/ J*

ORDER A SPECIAL·PRICE
EXPLORER/85 PAK-THERE'S

ONE FOREVERY NEED.

To Order From Connecticut ,
or For Technical Assistance ,

Call (203) 354-9375

::: \ ' ISI\ 0 MASTE H ( :ARIJ IB,tnk\" I

"l lln,IIIIO' _

AlII ....11 _

Pnnt \' ..m" _

...1.lh· ZII'

SEN O ME TH E IT EM S CHECKED AB OVE
Tol,,1 Enr!os"d tConn R"~ult'n1\ ,Hid \, 11 ,·\ I,nl S_ _
\l,ml h\

o P'·r«IIn.II ( ;h' '(.k 0 ( :,I\hll'r \ ( :h,.. k.iMllll" \ ( l rll"r

' /' 1-0 / \ tl](11/... /,>t "p' ""IlII(" /-0 1I1\ UTlII1l1' h,r r ;'II1IUIIII'l ' lr ­
dl' "" dl ~lldr ' th" IlrTl' ~lIlI

Atldn..... _

( .11 \ _

Contine nt. ! Cte'd il C. rd Bu~et'l Out.ide Con nfOcl icu t ·

Ic:p llDU ' l it. ISdw S2h (JO) - Vuu llf'" Lf'\'I"! A tTl' r ·
ml n.11 Vf'I''t;lon l wllh Monitor Su uru' L.I\t lO~ tS2..'i \'dlu " l
AP 1 5 dmp powf' r 'tuppl) In tl'l flO8..'i l1w t<o M,lnudl
IRtov: S19'.:1 951SPECIAL SI M .95 plu \ 54 P",! "

£Ipuimencu ,.It. ISoI\!' S53 ~O l - YIIU 11'" IJ' \ l"1 A
IH ..... K I" ~Pd d lO l ..p l.l\ \'f"n Uln ! w llh HI· ... Kt' \ p .u ll
DI..pla \ Inll' l 008') lIowr \ 1..0l"' ] 1) ·\ ,·1 A Hl')' MOnllor
Sou rll' LI..l l n~ .lOll AP 1,.i·dmp ptlwt ' r'iupph I Rt-~

S27~ Q5) SPEC IAL S219.gs plus Sf>PAl '
Special M.icrotoh BASIC ,.It. 1S,1\1' S101 fXl!- You ~,'1

1.1· \ ' f' I~ A ITp r mlOill \'t ' r ~l{)n l B 0 { ~ k RAM I E Ilk
Mlwl'mfllO RO M I nh ' I RO!I~d J 'H ' r M,IOIl.11 lR\fOl A Monl·
lur Sn urt.f' I.lstlnll dnd A p·\ ~I ' , l m p pll""r ~(1ppl~

( R,'~ S41~ 701S PEC IAL 5329,95 plu\ S7 PhI ·
~ Add a Rom ·VenlOn Ttu E.dltor /A ,sembler ,Requlre\
le\'c1.. B .nd D or SIOO Mem oryl " ' .9S plus 52 pbJ'

Su n er II" Disk S, lceat - lndud,·.. IJ·\t·1A A nUpp\ d"k
t.oniro lll"r IJOt' COC II · lh s l<. ,tl rl\! · !wo ·d r l\! ' 1..llllt' Iw o
S IOOl.Un nl'f.ltH\ luSI ,Hld \'our o wn Pllw/' r supplt,·..
l.dhlOf'IS ..nd h;trdwdrl' :: 1Rt> Jr,! Sl ())5 00 1 SPE C IAL
S999,9S plus $13 PAl · w 1:!\..Sldr1o'r S\,s1o·m. SllMS.95
plu .. S13 Pt. I " iJ -18k S rdMN S \''loII' m Sl O95.95 plus S11
PAI " :J Mil. S laMf'r ';\ '..t..m S1145.95 plu, S13 PAl °
r: Add IIIdn~ of .thtl\t' E, plor N \11't'11.dhlnl"l AP 1 fl\"
.Imp ptlw pr supph' Lt·\ t'l C w llh lWO" 100 Um nl't:.10N
dis k dn \fO(:.Ih lnt't ••n<lpt lwt' r 'lIppl \ 1""11s uh- D u JOnl't:.·
lo rs fur (JJOot'Clln.ll \ nu r prrnl" r ,rnd " ' rmlO,t! IRnl
$225951SPE CIAL Sl 99,95 plus SlJ P", I •

Com plele UK S,.. em \\ Irl"ll A TI'\1o'l1 Sl &511.oo
plu.. $26 PAl °
.: SpfOl.ld l' Cll m p ll' l!' AlIs lnl ' " Soh w dTl' Pdk t'; d \l'
S02~ 001- Indudl's C PIM l. 2 -'1u.n ""o f! BASIC (;t'nl'tdl
l.I'dJ(1"t Au .utlnt .. Rt'!;I"I\,jh!l' Al umnr...PaY.lhlt· P,IHol!
P"l. kd~f' I R,'~ $1 .l:!~1 SPt-:C IAL S699.95 ptl\tP dlll

RF \ tt Ktul.llt1r k ll t,llIo""...\ tllI rUIl\l' \our IY \1'1 .,\ ,I
monllnr l SI .95 pmtp.lIll
:J 12 Vult·" \l oOllo r 11lJ\ 1I 1l tl,ln,l""uhh t 51 J9 ~
phl\ S', P",,1 '
'] 1),·h rw ....rr'l' l C.lhln l·llm In"
E,-pllltl' rifl.', S49!i5 plll\ S,\
PAl '
~ F,ln for 1,lh lnt' l $15 00
pl1l\ SI -,n 1'1'c 1 '

1 "UI : III I J·\ .-I f /..',. , ~

- " ·p l... .'of/c ro w l! f!:\ ...rf " r
J "1m: III \ 1"1" 11111 , 1/, \ l i lll ," ' .." ...·/HI,I,·, 1l1/if J\l •
"" ' ~ll,ld IIJI ..f'I,1\ ; A dd t:\ It ,>p.t lund.. :
.: :\ dd 1)' \<'1111" , 'til;' ft '" I . \ ,1,1 \'~ I 11\\ n , Il ...I, 'Hl 'It •
'>11. ' ' li d, Iprr ,I" ' \ /l IJlC'11.,,11 •
! : \,Jd ...l. /l :\ \ l -' ,"urnll,rmlll,,1 •-------------:" CRT monuor IIr .1 TV "" 1 11f \ UU h.IH· an RF mudu1.l tor l :

u H..... k ' ·\ ' p ,III IDI\ p l.n 10.1' $6995 pl ll\ $2 PAJ' :

o FAST ERM · 64 TER MINAlK!T f .·" lu· ' f"OQ ,) ~6 ~" . :
ASClr K. ' ·1110d 'd 118 en l ',tCh" \0 '1 u t,t""f " " d 10...... C ,I ~~ •
l~o"mOlJ l t"" l f:\b.tud ' .I"· \ 1 ~IO !q 1OO 1 ' ''' ' IC'' '''·''CI·

,1!lIfOJ RS2J l C ()I}() "~ A. ( u lP , t 32 0 ' f>.1 C.,,, r ,t...:lo· ' e , ' 6

~::I:~.:mslll:,.IC~:'I,'~:~' : :: _~
po....·, Su r-fl!, 5199 ~
plu-, SI P"I'

Hf"N'~ the low cost way III learn tht" rU ~damf'n l <llso r wm ,
punng the all.rmponant basics yo u II need more and
1TI0tf' as }'OU advance In com pute r , k.lls For IIISI $129 95
\ "0 \1 Rl'1 tn" ad..'. l'IU'd df'sl j( n Ex plo rl"'r/&l molh"rb!:loiro
wit h all ln f' f f"al urn ),ou nf"f'd 10 l,. a rn how to wn t.. and
UW' p!"ORra ms And II ca n RTOW mrn .. syst l"m In...! IS iI

match for an)"perso nal compute r lin the ma rket lno k;lll
rh,.,u· ff'.lu rl"~ jlOH."iC I' n lrll l Pr n n ·"In.l( l :nll th ..
mrcrop roceseor h,.;H1 of th,. El(p lorf'r /65 Hom tnf'

~~I~I~~S wPr~J~ll~.~~f~-;,d,:.~~;lIl~:fX~::,s~I~:~ ?;:~
wnll..h vc u can input .md our pur ve e r p fllSl.To1,ms ,n Wf'lI .~

cont ro l e xre ncr ' '''' '' , 1'1 ,,\ r" I,,\ ~ hll: hl~ etc .. cesseete

I~~~~ ~~011~71~ ; , n l ' t : ;~ ; ,:I~:~ ~~~ ~~t~J~:,!r~I~~~
w\II'm /monJlor m" k,'\ ,I "" ~Y 10 h·.rn [ o mpu lln,ll In
w \'f'rallmpo rt.nt "",,\\ _ II ,lIlow<;s lmplf'r fU lf' r w ru.
lO,II and ..nll"'tlnli:o f pn)jo!r"m\ - II perrmts au ..u h) ' )'OU
to ..np.t rts o f Ih" ",,,tl"m \41\"Ucan chec k on the status of
,In) pcm t In Ihl" pTOfl: rdm _ 11 allowv trM;.ln,ll ....ch pro
Ilr;lm slf'p h)' "I..p with prml~l(Jn for dl"pldYIn~ allthe
conte nts of the CPll l rl"j,(lst ,·1" n ,~s f'IC I . dnd II
dot"'l Much moN"

You Ilf'I 0111 th is In tht' ,,1. r1101l 1t'\ pl (\..10 \,,.1 A l of th..
Ex plor f' r/M for only $1 29.95 , Inc r..dlhlf" To u',,· lus t
p]u~ In Jou r R\' OC pnwt' r " uppl ~ do d t.. r mlOd] or

:~l~i~r/pd~"'~i~'w- If 'lill dOli t h a n' Iht'm Sl"" ou r

o !R \'f'1 A cornputl't kll ( lr' rmlO,11 V..rsl1m l $129.95
plus $3 PAl ·
o Lt'\'f'l A k ll (Hl' lI; Kl'yp .ldlrJl\pld\ \'I'''"ml Sl29 ,liIi5
p lus S3 PAl·

:;'~~n~o~ 1~~~S~~uSI;:t~~I~~d~:I~I'\~:~~::;I~~
pUlf'r Now you u n plull lO " oy of th, · hu ndN"ds of S loo
c..lIrds.Jv;llla b lf' .
o !..f'\·f'1B kll $4' .9S plu"i$2 PAl ·
o Sl oo bu'J connf'dors nwo rfOqulrt'd l S4.1S l"rl
potl p.t ld

LEVEL C - Add "t ill mu rl'
com pu hnR po wn Ihls . 'hUild
1O,Il bloc k moun l" dll'l"Ctly nn
Ihl" mol hfO rbrnlrd .00 l"'xpdnds
Ihf' S l00 bus 10 SIXslots
o Lt-vel C kl l $J9 .915 plm!52
PAl · _
o Sl 00 bu s connl"Clo rs (fl\'t·
Tf'qul r f'd l 54 .85 I'd eh
posl pa ld

LEVEL 0 - WhfO n ~'Ou N'itrh th,' ~)llln iin I "'d rn ln~ thdt rl' ·
qUI"" mort" mf' rTIl lT)- WI' ,t r, ,Yo n cn(]J()'s t' lthf'r add ~k

of it mfOrTIll ry d l rl'<; ll ~ on rhl' lllurh"r OOilld o r ddd 16k to
64 kof mf'mo rvh~' m"i1ns ut .r "nwh' S WIl,.It'l1 llllr f.Hnous
" JAWS"
1.I'\'fO l 0 k ll (CHECK O~E I ::J ~k on hOMll $49.915
plus 52 PAl· . 0 16k Sl 00 "'lAWS 5149.95 plu\ $2
PAlo.O 32kS loo ·' IAWS 5199 .gs pl u \ ~ PA lo . O "Rk
Sloo • lAW S '· 5249.95 plus I :! PAl ' "J fi4k S loo

lAWS" $299.9S plu\ 52 P"' l"

LEVEL E - An Importdnl . hUlld,"w hili.... II dl!l\'al r-s
thf'8 k ROMfEPRO~1 spd l l"On lhfO rTIllth"'rho- lolrtl '\Jow lust
plu,ll In ou r 8k Ml(.nx n fl BASIC n r \UIU " ""n cuslum
ptoflrams
o l.l'w·! E 11.11 ss ,gs plus !lOC PAl"
MlcrO'iOfl BA SIC II s Ihl' l. nwudl1'· lh.ll " lIow s \1:lU 10
1. 1" En'lh sh 10 )uur co mpUlfO r' II IS 01 \ .111.1011' Ih l"f'f'W"\><;
:.; 8k QUf'ttf' \'f'l"Slon of MICTIl-Wfl BA";I( ; t r'''l.Iu I~ Uo\ t'l
B dnd 12k o f RAM mln,mum "", . ,u~....1 d 16k S l00
' IAWS - 'Wt'"hnu' l $&t.95 pt,..,lp.,·,1
o " II.ROM \f' nl on ufM II ruso (18ASI( : , n-q UiN'S Uo\'f'1R
A Lt-\'f'1E and ~k RAM lus l plURIntn you r !..I'\·fOl E sIX,kt' ls
""f' SUAAI"SI p llhfOr Iht' 411. I#'\'f'! DRAM I'x p.tn\lnn or it 16k
S loo "'lAWS " 1 599,95 plus $2 Pl'.1 •
o Disk Vf' rs lon of MI(:rn \4lfl HASIC Irt'q Ulrl'\ IRH' 1 B
12k of RAM . flopp y dl'k lOntrollpr If ' flopp\ dl~ k dm''' 1

S32.5 ptlSlpd ld

TEXT EDITO R/ASSEM BLER - T ht' t'dl!or lolw'mhl t'r
1\.1sn flw.lt t-'1001(.I prowr,lml dl'SI.Ilnt'<1to sl mp l l f~'l ht' tdsk

::~;~t(~~~ ~~:i:~\ I ~'\ ,~:~~I~h~~ r(~,,~s s:c;()~~ ]::~~
nou rs of ptl~ rilrnmlOW Ilml' 'I1m \4lftw dt l' Ind udf'S dO
t'dllnr pro llra m Ih..! t'nlt' rs Ihl' pfllSl.rCl ms \ UtlWtl lfO m" kfOs
I.h.lnllf'\ Cl nd "'d\ l' \ lh,' prollr .ITTlSon l.dssf.tlf"i Thf' ..sowm·
hlt'r pl"rfo rm s thl' t It'rII ~1 1 :'I\ k of Ir;lnsld hnR \y mlxl ill
w dt- Inln Ihf' Ulm put t' r ·rt' .td .th ll'"oh tf'C1 u JdI' ThP t'd llor J
d!owmblf'r p~rdm 1'1 ,l\. u l,lh],· f'lthf' r In GlS"if" l1t' o r d
ROM\'f'TSIOn
:::: Edlt o r /Asst'mh1f' r IC .."'t'Ilt' H' ~\I <1 n rfOq ul rl"!O Lt-\f'1

B dnd 8k (mm 1o f RAM - Wf' .." IOt.... , If>k lAWS _
\f'f' .. ho\,,. l $.59.95 plus S2 PAl '
W Edl1or /A"SfOmhlf'r IRO '.l \ " T\Inn "l pplJl-'don.ln Sloo
c.l rd rl'q ulr t"'S Lf'vf'1 B dTh.! -Ik RAM , m, n 1- WfO \u~t"'Il

" llhf' rLf'v t'ID or16k IA\' ''; 1 SGG 9S plus S2 PAl °

. " F1.QPPY DISk - A rt·m,trl..,lhl,· h,t1ld lO,Il hlo(.k
Add our " ' floppy dIs k wh"n \1111 n l·,~t I,"h'r upt' r.tlon
morp OmVf'nlf'n.' p~r;l m ,ll1rdJo/.+ ' IIt·rh,'p ....1hUSIO t'!l ~ .Ip
pill-oilton an d aU:I"s.. lo th!"hlf'r .llh Iht" I...,Ind", of prOllrdm ..
.Ind pnijl ram lanllUdlll''i d\ "II.thl,· Itltl.l\ Y" u "mph plull

:~l"~f~~:~1;~~ (~~r~~I:~'II~:k \\ , I, ·m - 11 ,jf.('t'pl.... 11

D R ' Flop p y 0 1-1<. Or l\'1' $49'!U 5 ph" SI :! PAl '

g~111~~Pb ;I::~~tr:I~,;~~i ,j~dp(lW~~~I:p~~ I I\ $2~~lq'~ plll\

$.1 PAl °
o Dm l· C.lol,.... t\l·t up for r",," dtl\I''' j SZ5,00 phl\
S150 PAl °
o C Pi M 2 2 0 1,k {)pI' T.l llOli/ ....\\I ,·m lndu d,' \ TI·,I
Edllll r/A,,'w mbl l't d}-ndmll ,ll' h ulo/"l:l'r oIn,loltwr ft·.lru rt'\
Ihdl ~I\'t' yo u r Eltplorf' r /f\.'i.lLl"" .. 10Ihou ....nd.. " f .. ltl..tlO~
CPfM ,h.!.Sf'd p~r~ m.s 51.'i01 ~1 p',.,IPowl

~EED " PO\VER S UP PLY? C" n"ld.. r uu r AP 1 11 (,,10
'iupph dll lht' powl'r \'1'11 nl,,',1 t,l! d fulh I'ltPomd....t Ell,
plot'f' r l85 lnnlfO d Isk d rl\ ' ''' h.t \, ·l hl'l rtI Yo n po""f'r ..upp h, l
PIIl\ thf' AP ·1 fll<;nt'dlh ml" ·ht' "lIr"" ll\ 1' Eltp km 'r 'loll't'l
I.cthIOf'II 'W'f' bf'lowl
8 Ap ·1 Pow!"r Supph kll UW 'I 'i ..mf"' I ,l'I'!t'lU' " \1t'.·1
l .lblnfOl SJ9 .95 plll\ £ PAI • -

~ E ED A T ERMI N A L'! \\"1'
nfff'r \ OUcho n:,.., Ih.. lfO.t..l 1'"
p .. nsl\ l' o n .. I" uur H t" ~
Kt'~ p ..d IDI .. pl ..\ kl l Ih ..1 d iS' •
pl.. ~ .. th t' Info·r m..ll o n o n " • ...., _
I .l ll u l"lo r .ly pf' "<;r"l'n T ht'
IIthf'r c:h olu' I" u u r AS CII
Kt'\htldrrl ICn mputl'r Tf'rmlOd l
kit thdl rd n bf' u..ffi wllh t'llh t'r ---~NETRONICS Research&DevelopmentLtd.,
~~~~}.~.i!~~.r!~!~.~.~~?~~~.~mf.~~~~fT.~?.~~ l

•...........•••..••..•.......••.......... ..•.•.......•••... \

:FOR ONLY $129.95 Learn Computing
:From The Ground Up .
D~i1d a Computer kit that grows 1t-tl ? ~
WI th you, and can expand to 64k . ~~.....>'
RAM, Microsoft DASIC. 1P.xt Edi- . ..".
tor /Assemb ler, \\Ord Processor, " • L. 5
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BUILD YOUR OWN ROBOTI

~. ' -==="' - ---~ --=--- ~ ~JI",""~~
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" Cloudy again.' That makes it twenty-six
straight days!"

of interfaces: para llel and seria l. Para llel
interfaces generally allow grea ter speed,
but require that the printer be very close to
the computer. Ser ial interfaces need sim­
pler cable s, and allow the printer to be
separated from the computer by 50 feet or
more.

Parallel interfaces are commonly used
with dot-matrix printers . Bear in mind
that not all parallel interface s are the same
and, as you shop for a printer , be sure to
inquire whether a spec ific unit will work
with your (spec ific) computer. That can
avoid an enormo us amount of frustration ,
and wasted time and effort, on your part .

Ser ial interfaces are more standardized
than para llel ones, and allow a variety of
printers to be used with a variety of com­
puters. The common RS-232C serial­
communications standard is used not only
for printers , but also for teleph one and
Teletype communications .

If your computer is equipped for com­
munications capability, it almos t certain­
ly has a serial interface. In some cases,
additiona l software may be required to
take adva ntage of all the capabilities of
your printer. Make sure that it' s available
for your comp uter.

As is the case for all computer pur­
chases, an important criterion is after-sale
support and service. Consult with other
users to be certain that you are making
your purchase from a reputable manufac­
turer or vendor.

More than.any other comput er periph­
eral, a printer will require maintenance
after a certai n period of usage, due to its
mechanical complexity. You ' ll want to
be sure that you will be able to get prompt
and reliable service and repair when it is
necessary-and know that it won' t cost
an arm and a leg. If lost time is going to
hurt you , see whether a service contract is
available .

There are many decisions to make in
fir-ding the printer with the features and
cost-effec tiveness that are best for your
applications. Sample a number of differ­
en t offerings before narrowing yo ur
choices down, and try to talk to others
who are using the printers you are con­
sidering . The time you spend in making
your choice will be well worth it in the
end. R-E

(Zip)(State)

(Name)

• MOBILITY BASE is not a lunar space
station. It is the drive system that permits
the robot to move from here to there. Full
construction deta ils along with a discus­
sion of power sources is included.
• THE BODY-FRAME AND ROTATION
MECHANISM . This is the part that makes
Uni corn-1 loo k like a robot. Wood and
Form ica are the materi als for the body.
Motors and gears are what make it func­
tion .
• COMMUNICATIONS . How you can tell
your robot what to do. Preprogramming
techniques....radio control....computer con­
trol are all detailed.

• SENSORS. How to add sensors so your
robot doesn't bump into th ings.

work with most comp uters. Prices range
from $500 to $800--plus labor cost , if
you can ' t do the work yourse lf.

Among the pluses for the impact print­
ers are the fact that they produce solid
characters (as opposed to dot patterns)
and, because the print elements can be
removed and replaced with others, they
allow you to use a variety of type styles .

Interfacing
One important point to keep in mind

when you purchase your printer is the
interface between it and your comp uter.
The appropriate cables and software are
required to achieve effec tive communica­
tion between the two. There are two types

I want to order __ reprints @$12.00 plus $1.00 post-
age and handling for U.S.. Canada and Mexico. = -:-:::--::-:;:;=:-:;- _
Add 99¢ sales tax for New York State residents only. (St reet address)
U.S. Fund s on ly.
I want to ord er _ _ repr ints @$12.00 plus $3.00 Air =7-C-- - - - - -:=--:-:-- - - - -=---,-
Postage and handling for all other countries. (Cit y)
U.S. Fund s only.

Allow 6-8 weeks for delivery. We do not biff, check must be enclo sed.

~---------------------------------------- ------------

Send today for your 52-page (BV2 x 11")
booklet containing complete reprints of
all eleven art icles in the Build Your Own
Robot series by Jim Gupton.

Th is all-inclusive reprint gives you all the
data you need to build your own Robot.
• TELLS EVERYTHING YOU NEED TO
KNOW to build the Unicorn-1 Robot with­
out the need for an engineering degree or
special equ ipment. The robot is fully
mobile with manipulator arms to grasp, lift
and carry.
• MANIPULATOR ARMS and end-effec­
tors (hands) are what enable the robot to
perform useful tasks. Details of const ruc­
tion techniques and considerations are
fully exp lored.

r----------------------------------------------- - --;3 ~

1atII1.-EleoInIIln Please print
Robot Repr ints
200 Park Ave. South
New York . N.Y. 10003

~'''-- ' _.... ....
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users as offer ing superior speed and more
re liab le p e r f o rm an c e than o ther
correspondence-quality printers.

Another type of printer has a ball-type
print element, like that used by the IBM
Selectric . They are slower than most
o the r i m pac t p r int er s (a bo u t 15
ch aract ers-per -secon d) , but normall y
range from $ 1500 to $2000 in price . For
do-it- yourselvers who want to invest their
time in some weekend labor , rather than
spending a large amount of cash, a com­
puter interface for the IBM Selectric is
available from Escon Products (Pleasan t
Hill , CA). That kit enables you to modify
your existing typewriter so that it will
print output from your computer. It will

(J)
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SATlll'T. T.l.V'S'ON R.C.'VIR

Eliminate the mess of loose magazines, catalogs
and newspapers. Find what you want when you
want it by using these handy shelf or desk top
files. Attractive brown front panel. Adhesive ID
labels included.

6 POPULAR SIZES AVAILABLE
From digest size to newspaper size! Popular letter
and magazinesize (9" x 11112" , 33/4" box width) ­
8 for $13.95. 25 for $31 .95 prepaid. Sturdy, heavy­
duty fiberboard will last for years! Charge it! Call
or mail coupon today.

•••••••••••••••••••
• Professional Aids ce., Suite 133 •
• 1678 S. Wo lf Road, Wheeling, IL 60090 • 312/45 9-68 28
• Pleaserush postpaid Fiberboard Desk andShelf Files as checkedbelow: 0 Check for •

•
HowMany Oty. Size Price Total Price Free Catalog. •

. I enclose$ _
• 8 l etterSIZe full payment. Ship •
• 25 l eflerSize $31.95 postpaid. .
• Illinois Residents add !Ill> SalesTax. please. Other sizesfrom digest to newspaper available. •
• 0 Charge it to 0 VISA 0 Mastell:ard TOTAL: _

• Card No. Exp.Oate .

•• Name •

• - - - - Address •
VISA'

• . City. State.Zip #.......................
CIRCLE 75 ON FREE INFORMATION CARD

KITS

SPECIFICATIONS: Input : 9O-132VAC. 47-440Hz • Dual AC Input Fusese Line
Regulation: f O.l" Max. for 10% input change . Load Rl:f9U lation : ! O.2% Max. on 1 1 Out ·
put. Ripple Noise: Typ. 1% PP Max. • Over Voltage Protectio n. Reverse PolaritY Protection
• Compact, only 7W' x 4" x 2%" . Fast load transient response - 5 volt adj . ±10%. DC Out­
put : 42 Watts cont inuous . 70% Efficiency

•.•.••• ..•..••..•S.C.H.~~~: ~~~:. ~~~~.T1~Y.~.I~~~~ ?N. ~~~~~~r .

1545 Osgood 81. Unit 11 K. No. Andover. MA 01845
Nlmt IPI" wp rintl _

AddrlSs _ _ __________ ____ ORDER INFORMAT ION
City Statt Zip_ __ Order First Uni t - S99.50

Ot . Model Output " Output #2 Outp ut #3 Total Second Unit - $79 .60
PS- l 5V-6A +12V-O.5A - 12V -O.SA OFFER EXPIRESMmh 31, 1983

PS-2 5V-6A +15V-0.4A - 15V·O.4A Sub-Total
PS-3 5V-6A +12V ·O.5A -SV·1A Mass. res add 5% Tax
PS-4 5V-3A +24V·O.6A -24V·O.6A Ship Ping &. Handling~

Informat ion on other swi tcher models NC TOTA L

Charge to 0 MasterCard 0 V isa 0 A merican Express 0 Check/Money Order

Card /I _ Exp Dale .

SIgnature . . . . . . .. .. . . .
PHONE ORD ERS' CA LL (617)6 82 6936 FOR PROMPT SERVICE

CIRCLE 23 ON FREE INFORMATION CARD
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COMMUNICATIONS CORNER
Computerized communications

HERB FRIEDMAN, COMMUNICATIONS EDITOR

rdf--:...:3.;;,:Oo-:...:Bc..;.AUOCHARACTER I
f'"' 33ms •

­LSB

Early teletype circuits used the seria l
communications loop shown in Fig. I.
The keyboard at each end of the loop is in
series with its associated printer, which is
also in series with the equipmen t at the
other end. What was typed on a keyboard
appeared at its associated printer as well
as at the receiving end . Each time a key
was pressed, a mechanically-produced
series of pulses (a pulse train) was trans­
mitted through the loop. The pulse train
consisted of a start pulse to let the printers
know a character was to follow, then the
pulses that represented the character it­
self, and finally a pulse(s) to let the printer
know the character was complete, cause
the character to print, and force a reset of
the printer so that it was available for the
next character.

In the normal series-TTY connection,
current flows through the com­
munications loop during the standby con­
dition and is called the mark, representing
a " I" or a ' 'high. " The pulses are caused
by interrupting the current flow; they are
called the spaces, representing a "0" or a
"low."

The ASCII code presently used (it is

II II II .--.---,..,t-
BIIJ BIT G.lrJ BIT LIDLl BIT G.tT : STOP : : TOP

1 2 3 4 5 6 7 BIT BIT
1 2

8

FIG. 2

--l !-3.3ms

FIG. 3

­MSB

b

ACTUAL BINARY CO OE FOR 7 BITS= 1.1' 1e1 = OECIMAL 85 = "u"

MSB _

MARK(1)

110: BAUOCHARACTER
i+---------- ----100ms-------------..

S
T S
A 1 2 3 4 5 6 7 8 T
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involved in that discussion. All I'm trying
to illustrate is one way in which the com­
puter has dramatically altered one aspect
of police radio communications.

The magic of ASCII
As a general rule, computerized

communications-data and control-signals
are transmitted using ASCII code (ASCII
is an acronym derived from the American
Standard for Communications Informa­
tion Interchange). It provides for 128
characters that represent the alphabet,
numerals, punctuation, special symbols,
and 32 control codes . Control codes pro­
vide, among other things, the printer's
carriage return and linefeed, signals that
turn peripherals on and off, and can cause
characters not to be printed .

The ASCII code accommodates the
original teletypewriter design, which was
entirely mechanical , and was in fact origi­
nally intended for use as computer input/
output using a termina l such as the model
33 teletypewriter, a mechanical work­
horse still being used for computer 110­
though it's fast being phased out because
it is slow.

-, 1
W

NO MATTER HOW MUCH OR HOW FAST I

read , it becomes more and more difficult
to keep up with computerized com­
munications . Just as I am learning about
the latest developments, others come into
use that open up new horizons for day-to­
day communications. The adventures of
one young fellow I know illustrates just
how deeply we (meaning the govern­
ment) have come to depend on com­
puterized communications.

This fellow and some friends went
down to Virginia for some scuba diving at
Virginia Beach . As you might expect to
happen to a car full of laughing teenagers,
they were pulled over by a police cruiser.
No hassling or anything, just a "routine
check ." My young friend reached into his
wallet for his driver's license and registra­
tion and they weren't there . Somehow, he
left them back in New York.

Instantly, he has visions of making big
rocks into small ones . The cop asks a few
questions, such as name, address, in­
surer, owner of car, previous traffic viola­
tions and so forth . He goes to his cruiser,
and in a few minutes is back with my
friend's life story: name; address, car
identification , violations, etc . Everything
was transmitted down the New York
Motor Vehical Bureau computer to the
Virginia police cruiser. Since everything
that my friend said checked out, he was
waved off with a warning to keep his
license and registration with him in the
future .

Now just cons ider for a moment that it
wasn't some well -intentioned teenager
out for a weekend of exploring the sea,
but rather someone who had robbed a
bank, or beat up on some old lady . Today,
a call on the radio will bring forth in a
matter of minutes the life history of both
the driver and the car in question . That's a
lot better than having to rely on luck.

A lot of folks will think this is nothing
more than another example of how Big
Brother is watching. I don't want to get
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3.95

24.95
89.00

11.95

15.95

22.95

$19.95

$15.95
$16.95

$19.95
$16.95

$15.95
$14.95

$14.95

~ale

$19.95

$19.95

Testing and calibration
You shou ld assemble the two 741 cir­

cuits . and then ca librate them before con ­
tinuing. Co nnect a know n DCcvo ltaze to
the +YINinput and measure the outpu t of
IC I at pin 6 . It should be exac tly one-third
of the input. Trim either R 1 or R2 if it is
not. Then. connect a negative voltage to
the other input and adj ust R7 so you read
one-third that value at IC2' s ouput.

Yo u sho uld set R 19 to abo ut 3500
ohms before wiring it into the circu it; if
you do that the display will show very
nearly the co rrec t voltage when you first
turn the system on. After that, it's a sim­
ple matt er to tr im R 19 for the fina l
ca libration. R-E

TOP 10 ARCADE GAMES
VIC-20TAPE PROGRAM'SALE! !"

List
$24.95

$24.95

• 10 DAY FREE TRIAL • WE HAVE THE LOWEST PRICES
• ONE DAY DELIVERY EXPRESS MAIL. FREE CATALOGS

• WE LOVE OUR CUSTOMERS!

PRDTECTD
ENTERPRIZES (FACTORY·DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382-5244 to order 1

Name
Super Paratrooper (Fantastic)

Exterminator-Plus
(Better than Centipede)

Cricket (Better than Frogger) $24.95

Snackman (Better than Packman) $19.95

Galactic; Crossfire (you in the middle) $19.~5

Anti Matter Splatter (Nuclear Disaster) $24.~5

Bug Blast (Creepy) ~19.95

Bombs Away (Great) ~18.9~

3-D Maze-Escape $16.95

Krazy Kong $16.!35

BUY ANY FOUR - DEDUCT 10% MO~~ '

VIC·20 PROGRAMMING AIDS!!
. Sale

$22.95Introduction to basic programming
(manual and tapes) :
Advanced basic programming
(manual and tapes)
Programmers reference manual
(288 pages - you must have this!)
Programmers easy reference card
(tables-lists-drawings)

• VIC-20 Revealed
(267 pages of VIC secrets)
6502 Machine Language Assembler
16K Programming cartridge
(gives 400% more programming power ­
get $24.95 16K adventure game free!)

•
•

•
•
•
•

3.
4.

5.
6.
7.

8.
9.

10.

TWO COMPACT DVM's

bend at the finalvi s-inch of one end. With
the display supported in a small bench
v ise. I droppe d eac h wire in to the
appropriate hole in the disp lay board .
where it hung suspen ded whi le I soldered
it into place. I only insta lled wires where
they were required . When all the wires
were in , I straig htened them sufficiently
to work them into the holes in the co n­
struction board . I soldered ju st one wire at
first, to sim plify adjus ting the height of
the disp lay over the board , and then did
the rest.

continued from page 64

continued fro m page 84

thin gs it's clear our circui t is far from
being ~omplete . What we need is an out ­
put bus as we ll as the input bu s used by the
key board enco der. Another shortcoming
is that we don 't have any easy way to clear
an entry other than entering zeros . We can
enter numbers from a keybo ard and have
them show up in adi spl ay and eve n
though we ca n expand to ten digits, more
circ uitry is needed before the encoder can
be put to any practical use .

Nex t month we' ll add all the bell s and
whistles to our encoder. We' ll add a Tri­
state data bu s , an audio indi cation of key­
board entry, and the ability to clear the
displ ay fro m the keyboard. R-E

DRAWING BOARD

almost universal fo r comm unications,
with the exception of the IBM EBCDIC
code . whic h is less and less freq uently
used ) provides for a total of 10 or II bits
of information. Tho se bits include a start
bit, seven bits which represe nt the char­
acter, one bit for parity (which is a check
that ca n be used to test the re liability of
the transmi ssion ), and one or two stop
bit s. A co m ple te II-bit cha rac ter
representing the lett er "U" (dec imal
code 85) is shown in Fig . 2 . For common
mechanical telet ypewriters, the informa­
tion is transmitted at 110 bps (bits-per­
second) , which incident ally works out to
a llO-baud rate . Two stop bit s are used
because 110 baud is intended for mechan­
ical TT Y devices that aren' t all that pre­
cise; the two stop bits insure that the me­
chanical printer does indeed reset for the
next character. Note that the stop bit (s) is
a mark , so essentially a mark at least two
bits in length signals a reset. Th e stop bits
ens ure a minimum mark two-bits in
length. Th e total transmission length for a
character at 110 baud is 100 millisecond s ,
so each bit is 9.09 milli second s . Max­
imum d at a rate is 10 ch aracters-p er­
second, while is about 100 rea l-words per
minute .

At 300 baud and higher , (the rate used
by electronic-cont rolled TTY' s and print­
ers) only one stop bit is necessary because
we are dealing with electro nic precision ;
we don ' t have to allow for mec hanical
toleranc es . A typi cal 300-baud ASC II
character is show n in Fig. 3. Note the
total tran smission length is 33 ms, with
each bit requiring 3 .3 ms. Thi s works out
to a maximum data rate of 30 characters­
per- second , or 300 rea l-wo rds per min­
ute. A co mparison between 110 and 300
baud ASCII charac ters is shown in Fig . 3 .

F or co m p u te rs a n d co m p u ter­
associated communications equipment,
the ASCII code is handled by what is
called an RS-232 interface, a device that
translates the AS CII characters to a par­
ticul ar voltage standard. We will cover
the RS-232 inter face in more detail in a
future co lumn. R-E
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TO ORDER BY MAIL
You may use the order form below if you wish,
but you don't need to. Just send your check or
money order (payable to Cambridge Learn ing Inc.)
to the address below. Make sure you encl ose your
address and specif y which Courses you are ordering.
Payment mus t be in US Dollars drawn on major
US Bank.

Mass. Residents add 5% sales tax . We pay all
surface sh ipp ing costs.

Company Purchase Orders also accep ted .

BRAND NEW

DIGITAL COMPUTER DESIGN· a tot ally revised and
updated Course using the program med learning system .
This Book is not inte nded fo r beginners but is
ideally suited to scie ntists, eng ineers and hobbyists
who want to know more about dig ital electronics.
. .. .. .. .. ... .. ..... . ..... .... . . .. . . .... .. . . .. .. 517.95

Digit al Compute r Logic & Electron ics - an int ro­
ducti on to di gi tal electr oni cs design ed speci f ically
for the raw beginner. No mathematical knowledge
is assum ed other than simp le arithmetic and no
elect ronic kno wledge is expected at al l. If you 're
just st artin g with Digital Electr oni cs , thi s is the
Course for you 513.95

PHONE ORDERS· FREE

To order by phone , ca ll (617) 664-3657 with your
credi t card inf orm ati on . It won't co st you a dim e,
becau se we'll deduct the cos t of the ca ll from th e
pr ice o f the Cour ses you order.

ALSO AVAILABLE

APRACTICAL DIGITAL
ELECTRONICS KIT FOR
LESS THAN S/IO I
Suitable for Beginners

__SUPERKITS $39.95 5 _

Enc losed is check /money order for tot al $, _

(paya ble to Cambridge Learn ing Inc.) Mass. Residents add 5% Sales Tax

__sets of Digit al Computer Design $17.95 $ _

__sets of Digital Computer Logic & Electronics. .. $13.95 5 _

TO: Cambr idge Learn ing lnc ., 1 Judith Drive, North Reading MA 01664

Please send me

NAME .
ADDRESS , .
CITY I STATE I ZiP I

(617) 664- 3657

• Order free by phon e
• Mastercard / VISA
• No shipping charges .
• Money -back guarantee
• Tax deductible

CAMBRIDGE
LEARNING Inc.
1 Judit h Drive
North Reod ;ng.
UA01864

II NATIONAL HUNTINGTON'S DISEASE ASSOCIATION
Sutte 50 l 1,U1 B(Olkfway. New 'rork, NY 100 18
212-966- 4320

.. DicihHledrooitKit

.., SlIiIabio forbeCiooen
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Learn the wonders of dig ital electron ics and see how Order one of our wr itten Courses to comp lement
quic kl y you are designing your own circuits. The kit your SUPERKIT.
contains:

Seven LS TIL inte grated cir cuits, breadboard, LED's ,
and all the OIL switches , resistors , capacitors and
other components to build Interesting digital clrcults:
plus a very clear and thoroughly tested instruc ti on
manual (also avai lable seperately). All this comes in
a poc ket size plastic wallet for only $39.95. This
course is for t rue beginners:

- Needs no soldering Iron.

. Asks plenty of questions, but never leaves
you st uck for an answer .

. Teaches you about fault·flnding lrnprovlsa­
tion and sub -system checking .

- The only extra you need Is a 4.5 volt battery
or a stabllllzed 5 volt supply.

Using the same breadboard you may construct literally
millions of different cir cuits.

This course teaches Boolean log ic, gating, R-S and J·K
f1ipflops, shift registers, ripple counters and half
adders .

Look out for our supplementary kits which will demon­
strate advanced arithmetic circuits, opto-electronlcs,
7-segment displays etc .

NO RISK GUARANTEE
There 's absolutely no risk to you. If you're not
completely satisfied with your Courses, simp ly return
them in good condi ti on to CLI within 30 days. We'll
send you a full refund .

AIR MAIL
The pr ices shown include surface mai l postage any­
where In th e Wor ld . For Air-Ma il shi pment please
writ e for add itional co st , specifying Courses you
will order. r--':.......;:.....---...:...----'-~----------'-------__1

Huntington's Disease Kills on and on and on a

continued fro m page 55

Adding external circuits
So far, we have concentrated on check ­

ing fairly simple Ie' s. But othe rs- like
one-shots and timers, which require addi­
tional circ uitry to function--can also be
checke d . The trick is to obtain additional
phone plugs, and connec t the externa l
circuitry to them . Then plug in that net­
work wheneve r an IC requ iring it is being
tested .

For exa mple , suppose you want to
check a one-shot. Most one-shots require
an external resistor-capaci tor network to
set the length of the output pulse . A five­
second pulse is a good place to start; you
can determine the values needed from the
Ie' s data sheet. Solder the parts to the
center terminals of two phone plugs (and
possib ly the outside term inal in the case
of the resistor), and insert the plugs into
the jacks corresponding to the appropriate
IC pins. Tri gger the one-shot using the
int e rn al pul se- gen era tor; the outputs
should immed iately change state , and
stay the way for about five seconds . If
they don' t , the part is bad .

There ' s one type of IC that can cause
prob lem s, and that' s the device with
ope n-co llecto r outputs . Exampl es in­
clude the 740 I N A N D gate . The outputs of
those devices won' t go high unless an
externa l pull-up resistor is used. The solu­
tion is to so lde r a 1000-ohm resistor
acros s the terminals of a phone plug, and
insert it in the H I jack corresponding to the
output pin of the section of the IC you' re
testing (Note that the open-collector out­
puts are indicated on the data sheet for the
part) .

You'r e sure to find other uses for your
IC tester: try it as a logic analyzer. R-E

Iy to having their outputs tied to ground or
5 volts. Also, if a multi-secti on IC is
being checke d out. only the section(s)
vou will be using in the circuit it's in­
tended for need be tested .

Of course , if insert ing an IC causes the
OV ER LOAD LED to light brilliantly , the
device may be shorted . Check a good part
to be sure before discardin g the question­
able one. Checking counters or long shift
regi sters can be tedious, so the pulse
so urce may be repl aced by the Pro­
gramma I pulse generator (see the Octo­
ber 1980 issue of Radio-Electronics).
Make up a cable with a miniature phone
plug on one end to go between the pulse
generator and the IC tester. Instead of
us in g t he te st er' s int ern al p u lse ­
generator. insert that plug into the LO

input for the Ie' s CLOCK pin , and use the
Programmma I to clock the IC rapidly .
You can then watch the outputs of the last
stages change state on the LED ' s. That' s
great for devices like the 4020 binary
divider.
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The world 01
electronics

gee-wizardry

-YOURS FREE.
32-pages of test instruments - fro m the
la test d igita l multimete rs to the famo us
EICO scopes. Secu ri ty syste ms. Auto­
moti ve and hob byist pr odu ct s. Kits and
assembled . EICO qu ality. EICO valu e.
For FREE ca talog , chec k reader se rvice
ca rd or send 50t for fi rst class mai l.

~ 108 New South Road
Hicksville, N.Y. 11801

CIRCLE 28 ON FREE INFORMATION CARD

Put Professional Knowled g e and a

COLLEGE DEGREE
in your Electronics Career t hrough

HOME
STUDY

No commuting to class . Study at your
own pace, whi le continuing your pre sent
job. Learn fro m easy-to -understand les­
so ns, with help fro m your home-study
instructors whenever you need it.

In the Gra ntha m electronics program,
you first earn your A.S.E.T . deg ree, and
then your B.S.E.T. These degrees are ac­
credited by the Accrediting Co mmission
of the Nationa l Home St udy Council.

Our free bull etin gives full details of
the home-stud y program, the degrees
awa rded, and the requirements for eac h
degree. Write for Bullet in R-83.

Grantham College of Eng ineering
2500 So. LaCienega Blvd.

Los Angeles, Ca lifornia 90034

CHARGE TO VISAORMC TOLL- FREE
1-800-654-8657 9AM loSPM CST MON'FRI

DIRECT INQUIRIES TO :

IDiA.Electronics, Inc.
1020 W. Wils h ire . Okl a hom a City . OK 73116 · (40.5)843·9626

r-----------------------,I 0 Rush my Voca l ZapperK rt , $24 .95 plus $ 3 po slage I
I & handl ing enc losed . I
I D Send asse mb led Voca l Zapper ,S39 .9S plus $ 3 posl- I
I age enclosed . 0 Send Free Ca ta loq I
I name I
I I
I addr ess I
I I
I c it y state _ _ ZiP I
I PAIA Electronics. depl 3R 1020 W_Wilshire. Okla , City. OK 73116 I
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R II- EI I · REPRINTa 18- I!II ranlili.BOOKSTORE

MAIL TO: Radio-Electronics 3/83
ReprintDepartment. 200Park Ave. South. New York. NY10003 All payments must be in U.S. funds

Total priceoforder. . . . . . . . . . . . . . . . . . $-----
sales Tax (NewYorkState Residents only) . . . . . . . . . . . . $ _
Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item $ _

Ali other ($2.00 per item, sea mail) . . $ _
($4.00 per item, air mail). . . . . . . . . . . . $ _

Total Enclosed . . . . . . . . . . . . . $ _
Name _

Address _

City State ~-- Zip _

<0co
V>

s:»
:IJ
o
I
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CIty S ta te _ _ Ztp _

Phone 1_ _ 1 _

Rep inq u ines invi t ed

. :~ For Free lnfonnation Pack M40
.~~ Call Toll F,..,
~;\ 800·2333865

~
~. . ..... . ~";';IIIiIIIJI!I!.:~....-,;..•.£~n PA 71 72994327

, ~ or send

--~. coupon
,~. ~~":~' 11...........-... below

~

'!!J Enjoy fantastic savings by assem·
bling your own organ or piano.

'!!J It's easy. No technical
knowledge required.

'!!J Just follow our clear,
pictured instructions.

'!!J Choose from many models
from portables to consoles.

'!!J Ask about our interest·free
installment plan.

YOUR EXCITING
NEW HOBBY!

®~
ORGAN &' PIANO KITS

WE RSI De pt. M40 P.O. Box 53 18
Lancaster. PA 17601

o Free Info . Pack: ::J O rgan 0 Pia no
o Catalog & Dem o Record " '"ClOSt ' , 6,
Name _

Address _

YEAR

TOTAL PRICETOTAL PAGES

PAGES

ARTICLE

o Radio-Electronics back issues (1978-79) $4.00
(Octobe r, November 1978 not available)

o Write in issues desired _

o Special Projects (Winter1980). . $4.00
o Special Projects (Spring 1981). . $4.00
o Special Projects #4 (Summer1982) $4.00
o Special Projects #5 (Winter 1983). . .. $3.00
o Radio-Electronics Annual 1983 $2.50
o HowtoMakePCBoards $2.00
o AllAbout Kits . . $2.00

MONTH

=;-;-;:::-:;;::;:-_ _ @ SOe each _ _ -==--,-,-,=

o Radio-Electronics back issues (1981) . .. . ..... $3.50
(March. December 1981not available)
Write in issues desired _

o Radio-Electronics back issues (1980) . . . . .. .. $4.00
(March. May 1980 not available)
Write in issues desired _

o Build Your Own Satell ite TV Receiver . . $7.00
o 8-Ball satell iteTV Antenna . . $5.00
o Build Your Own Robol. . . . . $12.00
o TV Oescrambler (January, February t981) $3.00
o Video Entertainment (January1982). . .. $2.00
o Your Own Computer (October 1981) . . . $3.00
o Radio-Electron ics back issues (1982) .. . $3.00

Write in issues desired _

To orderany oftheitems indicatedabove. check off the ones
you want. Complete the order form below, include your pay­
ment. checkormoney order(DONOT SENDCASH), andmail
to Radio-Electron ics, Reprint Department, 200 Park Ave.
South. New York. NY 10003. Please allow 4-6 weeks for
delivery.
IIyou need acopy ofan article that isinan issuewe indicate is
unavailableyou can order iI directly tromus. Wecharge SOe
per page. Indicatethe issue (month& year). pagesandarticle
desired. Includepayment in full. plus shipping and handling
charge.
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SAVE!
MONEY • TIME • FREIGHT
~ QUALITY STEREO EQUIPMENT

_ 1 AT LOWEST PRICES.

~ YOUR REQUEST FOR QUOTA­
_ 1 TION RETURNED SAME DAY.

~ FACTORY SEALED CARTONS­
_ 1 GUARANTEED AND INSURED .

~ SAVE ON NA ME BRANDS LIKE :

PIONEER JVC

KENWOOD TEAC

MARANTZ SANSUI

TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY

BY MAIL - FROM

·II·~Q_-J!I IftOII _",,10
BANK CARDS ACCEPTED

12 East Delaware
Chicago, Illinois 60611

312-664-0020
800-621-8042
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SHORTWAVE RECEIVERS
continued from page 52

you like to listen to , you can line up all the
pre-sets and go fro m one to the next as the
evening progresses.

Antennas
All po rt abl e s are eq ui ppe d with

telescoping whip antennas for shortwave
(also used for FM if the radio has that
band). While the whips are adequate for
strong stations like the BBe , Radio Mos ­
cow , Radio Nederland , Radio Austra lia,
and many others , you will be able to hear
more s ta tio ns a nd ov ercome more
adverse propagation conditions with the
help of an external antenna when you' re
at home . And all portables, including the
shirtpocket radios, have provisions for
attaching an externa l antenn a.

Basically , an antenna 's function is to
intercept as much extremely low powe r
radio energy (signa ls) as possible . There­
fore , antennas that are high , long, and
located as far away from trees or build­
ings will be most effective .

Outd oor wire antennas meet those re­
quirements and are easy to install. Wire
length for a receiving antenna is not critic­
al, but the longer it is the better. Several

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS elim inate
equipment interaction AND curb damaq­
ing Power Line Spikes , Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppress ion. 125 VAC, 15 Amp,
1875 W Total· 1 KW per socket.
ISO-1 ISOLATOR. 3 Filtered Sockets ;

1000 Amp 8/20 usee Spike Sup-
pressor $76.95

ISO-4 ISOLATOR. 6 Filtered Sockets ;
1000 Amp 8/20 usee Spike Sup-
pressor $128.95

ISO-3 SUPER·ISOLATOR. 3 DUAL fil·
tered Sockets; 2000 Amp 8/20 usee
Spike Suppress or ' $115.95

ISO-7 SUPER·ISOLATOR. 5 DUAL fil­
tered Sockets ; 2000Amp 8/20 usee
Spike Suppresor $186.95

Master·Charge , Visa. American Express
TOLL FREE ORDER DESK 1-800-225-4876

(except AK. HI. MA. PR & Canada)

commercially made ante nnas have tuned
"traps" to help peak the wire' s per­
forma nce on the shortwave frequencies.
Even if apartment , con dominium , or
aesthetic rules won' t allow an outdoor
antenna , you have the option of running
wire s in the attic , along exterio r-wa ll
baseboards, etc .

There is another type of indoor antenna
that doesn't need any long lengths of
wire , and can be almost as effec tive as an
outdoor aerial: the active antenna. That
type of ante nna consis ts of eit her a
telescoping whip or dipo le antenn a fed to
the receiver through a tunable amp lifier.
Th e amplifier boost s th e s ignal in­
tercepted by the shortened antenna. The
MFJ-I020 active antenna (from MFJ En­
terp rises) with its short 2 1-inch whip' far
outperfo rms a receiver ' s built- in whip.
Stations barely audible on the built-in an­
tenna can be heard comfortably with the
help of that active antenna. As with many
active antenna amplifier sect ions, there
are connectors to use the amplifier with
external wire antennas ' for superb per­
formance if you later add an outdoorwire.

A recen t addition to MFJ' s line is the
MFJ-I024 outdoor active antenna. A 4Y2
foot telescopin g whip and its small RF
a mp I i f ie r c a n b e m 0 u n t ed . i n­
conspicuously outdoors , and connected
to the control unit located next to the
recei ver via 50 fee t of coaxial cable
(which is supplied) .

Gilfer Shortwave , a mail-order short­
wave specialist, offe rs two active an­
tennas made by Datong, one each for
indoors and outdoors . Both are dipoles
(i .e., two short antenna elements emanat­
ing from a central prea mplifier box) and
can be mounted horizont ally, which often
reduces atmospheric and local electrical
noise in the rece iver , while also being less
conspicuou s.

Unlike local radio stations, which are
limited in their range, international short­
wave programs can jo in you on your
travels , literally anywhere in the world .
Often the sound of a famil iar com­
mentator or program will help you feel
more" at home" even if you' re far from
home. And the latest generation of port­
able shortwave recei vers let you take it all
with you. R-E

" He should have known better than to
tangle with a solid-state computer. "
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EQUIPMENT REPORTS
continued from page 39 NEW BOOKS

For more details use the free
informat ion card inside the back cover

tion remains in a slow setting, which is
good for listenin g to sideband transmis­
sion, but which doesn't pro mote topCw
reception. It needs a switchable fast/s low
AGC action. However, that really would
be noticed more by the CW fanatic, rather
than the casual listener.

The R-1000 is one of the few rigs on the
market with as much as 60 dB of signal
atte nua tion. It is switchable in 20-dB
steps. In the 60-dB position , the built-in
attenuator virtually eliminates front-end
ove rload.

While there is no provision for 12 VDC
mobile operat ion, the R-lOOO still comes
equipped with a noise blanker to take care
of pulse-type noise. It does eliminate
ignition noise from nearby cars, which
can be a problem if you live near a major
road.

No modern receiver would be complete
without a few other bells and whistles and
this one is no exception . It features an
easily-se ttable digi tal clock which is
acc urate to about 15 seconds per month .
Th ere is also a timer which can serve as a
wake-up alarm or can serve to fire up the
radio for tapin g various broadcasts while
you are away from home .

The R-1000 also features more than
enough audio output potential with a
minimum of 1.5 watts available at 10
percent distort ion. The built-in speaker
pr ovides excellent fidelity; however ,
there is also a jack for an external 8-ohm
speaker. The internal speaker is muted
when an external one is used. A head­
phone jack is also included .

Power consumption is a nominal 20
watts, making this a cool-running unit.

The R-lOOO is a superheterodyne re­
ceiver with a few image problems. It uses
a standard frequency-down-conversion to
achieve the final 455 kHz intermediate
frequency . The down conversion begins
wi th a first IF of 48 .055 which is hetero­
dy ned with other frequencies to produce
the 200 kHz to 30 MHz range of this
receiver.

Overall, I was quite pleased with the
s i mp l ic i ty of ope ra t i on a nd th e
straightforward but sophisticated design
of the R-1000 . About the only drawbacks
are the necessity for the extra medium­
wave antenna input and the slow AGC
ac tion. A good feature is its ability to
operate on a variety of voltages from 100
to 240 VAC. Thus it should be able to be
used almost anywhere in the world you
care to take it.

The Ken wood R-1000 would be a
worthy addition to anyone's radio shack,
whether that person is a shortwave listen­
e r or an amateur radio buff. It is available
fro m Trio-Kenwood Communications,
Inc. at 1111 West Walnut St. , Compton,
CA 90220 and its price is $499 . R-E

THE MASTER HANDBOOK OF ACOUS­
TICS, by F. Alton Everest. TAB Books,
Inc., Blue Ridge Summit, PA 17214. 352
pp. including appendix, references, and
index; 5 x 8% inches; softcover; $12.95.

Acoustics, the science of sound, has two
natures: physical and psychophysical. Sound
as a disturbance in the air is physical; sound
as perceived by the ear is psychophysical.
The old conundrum, "If a tree falls in the
forest with no ear to hear it, is sound pro- .
duced?", distinguishes between sound as a
stimulus and sound as a sensation.

This book deals with both the physical and
psychophysica l aspects of sound because
the two are interrelated so inextr icab ly.
Whether the end product is a recording, a
radio or television program, or a live perfor­
mance, the human ear-brain mechanism is
invo lved int imately . In the electronics
medium, room acoustics is involved twice:
once in the pickup and recording in the studio,
and again in reproduction in the home or
classroom. Human ears listen and evaluate
at both ends of the process.

All the basis of sound are covered: fre­
quency, wave length , simple sinusoid and
complex waves , harmon ics , phases ,
octaves, the sound spectrum, and white and
pink noise. There is much detail on hearing­
including discussions on ear sensitivity, ear
anatomy, audibility, loudness versus fre­
quency, loudness versus intensity, and loud­
ness versus bandwidth. Hearing impulses,
binaural localization, pitch versus frequency,
timbre versus spectrum, the nonlinearity of
the ear, Haas sense, the ear as a measuring
instrument, hearing-loss with age, occupa­
tional and recreational deafness-all are out­
lined clearly

The book is fully illustrated with diagrams,
schematics, and actual photos of acoustical
test equipment, thus serving as a complete
sourcebook and comprehensive manual on
acoustics that will appeal to any audio buff.

CIRCLE 121 ON FREE INFORMATION CARD

COMPUTERS AND THE RADIO
AMATEUR, by Phil Anderson. Prentice­
Hall, Inc., Englewood Cliffs, NJ 07632. 208
pp, including index; 7 x 9% inches; hard­
cover; $18.95.

This book is designed for radio amateurs
who have had little or no exposure to compu­
ters. It explains in detail how they work, how
to program them, and how to attach them to
other equipment.

Chapters one and two explore present and
future uses for computers in amateur radio,
and the history and background of the com­
puter. Chapter three explores how computers
work. An analogy is made to how people
solve mathematical problems, the point being
that once a procedure for solving a problem is
programmed , the computer will then follow,
step by step, as laid out. The building blocks

of the computer are examined and the reader
is shown how they work together to follow a
program that has been stored in memory.

Chapters four and five deal with program­
ming procedures, first the fundamentals of
BASIC , then assembly-language program­
ming. The 6502 microprocessor is used as an
example, and several straightforward pro­
grams are presented. Further chapters deal
with logic circuits, interfacing amateur equip­
ment, the computer as an electronic keyer,
the computer as a random-code generator,
the computer as a code reader, the computer
as a contest secretary, and the computer as a
programmable calculator.

CIRCLE 122 ON FREE INFORMATION CARD

PRACTICAL BASIC PROGRAMS : IBM
PERSONAL COMPUTER EDITION, edited
by Lon Poole; Osborne/McGraw-Hili, 630
Bancroft Way, Berkeley, CA 94710; 170
pages; 8% x 10% inches ; softcover;
$15.99.

Considering all the small computers peo­
ple have bought in recent years, one would
think that it is easy to find practical computer
programs, particularly since fewer users con­
sider their computers as just a diversion.
However, practical programs are not readily
available, and most packages on the market
today are specialized and expensive. In this
book users will find 40 useful programs that
cost less than 50 ft each; they are fully
documented and each program has been
tested and debugged, and is ready to run.

The programs run from income averaging
to musical transposition, and include present
va lue of a tax deduct ion , checkbook
reconciliation, home budgeting, transporta­
tion algorithm, data-forecasting divergence,
temperature conversion, and numeric base
conversion. Each program is presented with
a descr iption, sample run, practical prob­
lems, and BASIC source listings. Using the
documentation, anyone can run a program
and easily make modifications to it.

CIRCLE 123 ON FREE INFORMATION CARD

SHORTWAVE FREQUENCY DIRECTORY,
1.6 - 30 MHz, Worldwide Edition, edited by
Robert B. Grove; Grove Enterprises, Inc .,
Brasstown, NC 28902; 218pp., 8% x 11
inches, spiral bound; $12.95 plus $1.50
UPS or $1.00 bookrate USPS.

There are thousands of worldwide listings
in this book, many never published before.
The listings include US Air Force, US Navy,
US Coast Guard, US Army, foreign military,
Department of Energy, Federal Emergency
Management Administration, US State De­
partment and Embassies , Federal Com­
munications Commission, Department of In­
terio r, spy num bers sch edu les , drug­
smuggling networks, mysterious beacons, pi­
rate and clandestine broadcasters, and in­
numerable others. R-E
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r------------------------------------------------,: Electronics Paperback Books :
: Quality Paperbacks at Affordable Prices :
: BUY 12 PAY FOR 10-TAKE 2 FREE! :

o AUDIO . $9.00 .
Chapter alter chapter
InVestigates every im ­

portant aspect of audIO
arCUllry .

I'
I
I
I
I
I
I

~.;.,~~~~~r:oNS I
~=s~~u~~~~on I
;~~~'d$~:~':;~~: I
radlo & teleg raphy . I

I

o SEM ICONDUCTOR
TECHNOLOGY. $5.75.
Everything you always
netlded to know about
solid-state oevces in
one voIome

o COUNTER DRIVER
& NUMERICAL·
DISPLAY PROJECTS.
$4.50 . Features ao­
plICations & prqects
USing vanous types Qf
num 8f lCal-dlSpiay de­
VICes.

o SPECIA L OFFER­
Co m pktte set of all
six valume.-a bar·
ga in that .aves you
$6.2 5-SPECIAL
PRICE $35.00 FOR
TH E COMPLETE SET .

o ELECTRONIC TIM ­
ER PROJECTS. $5.00.
Tmlng Clrcurts for
almost any app lica lion
tho experimenter might
reed . A most valuable
reference .

o ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00 .
Simple circets that
have numerous ac­
plcaltor\S arou nd the
home

o THE SIMP LE
ELECTRONIC CIR­
CUIT & COM ·
PONENTS. SS.75. All
the fundamenla llheory
netlded to lead to a full
understanOlng of the
sImple eectroruc CIrCUit
and nscomponents.

o ALT ERNATI NG
CURRE NT THE ORY .
$5.75. Alterna ting cur­
rent theory wnhout
whrch there can be no
corrcrenenscn of
speech, muse. race,
or TeleVtSOn.

o MICROPROC ESS­
ING SYSTEM & CI R­
CUITS. $7.SQ.A truly
comp rehe nsive guid e
to all of the elements of
a mICroproceSSing
system .

o ELECTRON IC
TEST EQUIPMENT
CONSTRUcnON.
$4.50. ConstructlOl'l de·
taIls of a Wlde range of
lest equipmen t the ex­
ce nrrenter can build at
home

o POWE R SUPP LY
PROJECTS. $4.50.
Ccntemsdesig ns and
construction details fo r
almost any power sup­
ply the expenmenter is
likely to need.

o REMOTE CON­
TROL PROJECTS.
$5.00. RaolO-e:onlro l
lnl ra·red, VtSlble light. &
uitraSOI1lC systems are
all rncluded. along with
met hods 01 appl ymg
them .

o CR YSTAL SET
CONSTRUCTIO N.
$4.50. Packed full of
easy to duplicate oe­
signs for crystal radio
recewees

o HOW TO USE OP ­
AM PS. $5.75.

o AUDIO PRO­
JECTS. $5.00.

o CB PROJECTS .
$5.00. A numbef of
usefu l and Interesting
deSigns IOf CB
ecceesones . Speech
processor, Interfe rence
filter & more .

o MOD EL RAILW AY
PROJE CTS . $5.00

o CB PROJECTS.
$5.00.

o HOW TO GET
YOUR ELECTRONIC
PROJECTS WOR K­
ING. $5.00.

o MULTI-CIRCUIT
BO ARD PROJECTS.
$5.00.

o ELE CTRONICS
SIM PLI FIED CRYSTAL
SET CONSTRUCTION .
$4.50.

o AN INTR ODUC ­
TION TO RACIO DX­
ING. $5.00. Listen. In
your home. to broad ­
casts ong lnallng
thousands of mees
away. Tells how you
can dO It

o ELE CTRON IC
HOUSEHOLD PRO­
JECTS. $4.50.

o 52 PROJECTS US­
ING IC 741. $4.00 .

o BEGINNERS
GUIDE TO
~PROCESSORS &
COMP UTING . $4.SQ.

o VMOS PROJECTS.
$5.00 .

o ENGINE ERS &
MACHINISTS REFER­
ENCE TABLES. $3.50.

o SECOND BOO K
OF TRANSISTOR
EQUIVALE NTS &
SUBSmUT ES. $4 .SO.

o ANTENNA PRO­
JE CTS . $5.00. Covers
practICal an tenna de­
SIgns inclUding acnve.
Ic:lo(I& tem te types that
are easy & mexpenswe
to buil d.

o RAC IO STA TIONS
GUIDE. $4.75. Com­
prehen SIVe listing of
transrraners around the
wor1d. Presents toea­
bon . frequency. powe r.

o LONG DISTANCE
TV RECEPTION
(TVD X) FOR THE EN­
TH USIAST. $5.00.
Practic al & au­
moratanve mtrcouc tcn
to thrs unusua l aspect
~ eectroecs .

o ESSENTIA L
THEORY FOR THE
ELECTRONICS HOB ­
BYI ST. $5.00 .

o so PROJEC TS US­
ING IC CA 3130 .
$4.50.

o FIRST BOOK OF
TRA NSISTOR EQUIV­
ALE NTS . & SUB­
STITUTES. $3 .75.

o PRACTICAL COM ­
PUTER EX­
PER IMENTS. $4. 50.

o BEGINNERS
GUIDE TO B UILDI NG
ELECTRONIC PRO­
JECTS. $5.00 .

o SOU D STATE
NOV ELTY CIRCU ITS.
$3.50.

o 28 TESTED TRAN­
SISTOR PROJECTS.
$4.25.

o FIR ST BOOK OF
H~FI SPEAK ER EN4
CLOSURES. $4,50.

o 50 CMOS IC PRO­
JECTS. $4 .50 .

o HOW TO BUI LD
ADVAN CED SHORT·
WAVE RECEIVERS.
$5.00 .

o SOUD-STATE
SHORTWAVE RE­
CEIVERS FOR BE­
GINNER S. $4.50.

o PROJECTS IN
OPTo-ELECTRONICS.
$5.00 .

o A MICROPROCES­
SOR PRIMER . $4.50.
Pasuess approach to
compubng lor the be­
ginner. Stec- by -step
explains computer cc­
erancos and assem bly.

o ELECTRONIC
PROJECTS FOR BE­
GINNERS. $5.00.

o ELECTRONIC
MUSIC & CREATIVE
TAPE RECORDING.
SS.OO.

D ELECTRONIC
SECURITY DEV ICES .
$5.00.

D HOW TO BU ILD
YOUR OWN SOLID­
STATE OSC ILLO­
SCO PE. $5.00.

D SECOND BOO K
OF CMOS IC PRO­
JECTS. $4.25.

o PRACTICA L CON­
STRUCTION OF PRE­
AMPS . TONE CON·
TROLS. ALTERS AN D
ATTENUAT OR S.
$3.75.

o BEGINNERS
GUIDE TO DIGIT AL
TECHNIQUES. $3 .75.

o ELECTRONIC
HOUSEHOLD PRO­
JECTS. $4 .50.

o ELEC TRONIC
MUSIC PROJECTS.
$4.50 .

o POPULAR ELEC ·
TRONIC PR OJECTS.
$3.75.

o INTRODUCnON
TO BASl C PRO­
GRAMMING TECH ­
NIQUES . $5.00. Based
on author' S own exoen­
ence rn learnmg BASIC
and helprng othe rs to
Ieam to prog ram

o ART OF PRO­
GRAMMING THE 1K
ZX81. $5.00. How to
lise the leatures of the
ZX81 1M programs that

• lit the 1K machine and
are st~ 1 fun to use .

r:::J 50 SIMPLE LED
CIRCUITS BOOK 2.
$3.95.

CJ PROJECTS USING
555 IC'S . SS.OO.

o PROJECTS USING
LM3900 IC'S. $4.75.

o ELECTRONIC
SYNTHESIZER PRO­
JECTS. $4.SO.

'=J SOCIRCUITS US­
ING GERM ANIUM,
SILICON & ZENER m­
ODES . $3.75.

~ 50 PROJECTS US·
ING RELAYS. SCR 'S
& TR IACS . $5.00.

'=l 50 (FET) FIELD­
EFFECT TRANSIS­
TOR PROJECTS .
$4.50.

o 50 SIMPLE LED
CIRCUITS . $4.25.

o 50 CIRC UITS US­
ING 7400 SERIES
!C·S . $4.50.

o RADIO CIRCUITS
USING IC 'S . $4.50.

:J ELEC TRONIC
GAMES $4 .50.

o SINGL E IC PRO­
JECTS. $4.25.

~ PRACTICAL COM ­
PUTER EX4
PERIMENTS. $4.50.
Fills Ir'l background to
microp rocessor by con­
structulg !ypl cal compu ­
ter crcurts USll"IQes­
crete logic com pone nt s.

o RAD IO CON TROL
FOR BEGINNERS.
$4.50.

o THE 6809 CO M­
PANION. $5.00 . Wnt­
ten for the ave rage
assembly language
programme r. A oscus­
SIQrI 01 680 9 fea ture s &
reference wo rk for the
6809 prog ramme r.

o ART OF PRO­
GRAMMING THE 16K
ZXl1 . $6.25 . Top ics in­
clude lull scree n. scrol l­
109. PEE K & POKE,
plus actual wor1ung
programs.

o IC PROJECTS
FOR B EGINNERS.
$5.00. Inexpensive dlgi·
tal and linear IC-s are
used to assembl e this
seiectoo of ClrcurtS In·
tended for the be ­
ginner .

o UNEAR IC EQUIV ·
ALE NTS AND PIN
CONNECTIONS. $8 .25.
Shows equ ivalents & pin
comections of a popul ar
user-onented seW3ctJon of
knear ICs .

o HOW TO MAKE
WAL KIE TALKIES.
55.00. Descotes equip­
ment tor low-power
handheld operatIOn .
112 pages of must
reading lor the dedI'

cateo expeM'lenter.

o ELECTRONIC
CA LCULATOR US­
ER S HANDBOOK.
$3.9 5. Presents form u­
lae data . methods of
calcu lataon. cewerson
factors & more from the
Vl8W of the cacctatcr
user .

o MODERN OP-AMP
PROJECTS . $5.00 .
Wide range of scecar­
ized op-amp CIrcuits 1M­
c1ud.ng kN'IOIS8 . 10­
ostotcn. ultra -hi Input
impedance . etc.

o MULTI-eIRCUIT
BOARD PROJE CTS.
$5.00. 21 hUrly simple
prOleclSthat can all be
bnn on a single
prmted·C:lrcurl boa rd. All
are powe red by a 9V
oanery.

o INTERN ATIO NAL
TRAN SlSTOR EQUIV­
AL ENT S GUIDE.
$7.50. Product s of
more than 100 man­
ufacturers are lrsted &
cross- referenced WIth
posSIble replaceme nts

o 30 SO LDERLESS
BREADBOARD PR O­
JECTS BOO K-1 .
$5.75. Whenever possi·
ble the same parts are
used In several pro­
jects . Even a first-tame
bUilder can complete
these erects.

o PRACTICAL ELE C­
TRONI CS CALCULA­
nONS AN D FORMU·
LA E. $7.SO. A baSiC
reference work that
bna9M the gap be­
tween compllCated
technical theory & cut
and toed methods .

o INTERNATI ONAL
DIODE EQUIVALENTS
GUIDE . $5.75. He lps
you l ind scc entutes for
the many different

I =so:nS~:~~

o HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK­
ING. $5.00. He lps you
troubleshoot and repalr
hor'ne-bultl Protects of
every cescnptcn.

[] MINI-MA TRIX
BO ARD PR OJEC TS.
$5.00. A vanety of pro­
jects that can all be
built upon a rntnl ·matnx
boa rd tha t has 10 stnpsI and is 24 holes long,

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762

Address, _

Name _
Number of books ordered D
Total Price of Books $ _

Sales Tax (NY State Residents) _

Shipping (751: t st two books . 30C ea additional) City State Zlp _

TOTAL ENCLOSED $ • Prices good until April 30, 1983
L ~
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MARKET CENTER

To run yo ur own classified ad. put one word on each of the lines below and send this form along with your check
for $1.90 per word (minimum 15 words) to:
Radio-Electronics , 200 Park Avenue South, N.V:, N.V. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For specia l headin~s, there is a surcharge of $15.00.
( ) Plans/Kits ( ) Busmess O~ortunities () For Sale
( ) Education/Instruction () anted () Satellite Television
( )

Special Category: $15.00

PL,EASE PRINT EACH WORD SEPARATELV, IN BLOCK LETTERS.)

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

UHF Gated Pulse Klt.....$3 9.0 0
UHF Slnewave Klt•...__$3 7.00

Special Both Klts.. $5 9.00
Informative Catalog $ 2.00

SUBSCRIPTION TV KITS

PROFESSIONAL electronic devices plans, kit s
P.O. circuitry, famous drop-in microphone cartr idge
debugging equipment, more items avai lable. For
info rmation send $2 .00 MOUNTAIN ELECTRON·
ICS, R2, Box 186A, Charlotte , TN 37036

PRINTED Circuit Boards from your sketch or dia­
gram . Free information . BUDGET CIRCUITS, 6201
Hilston, Dept. E, Austin , TX 78745

SINE wave decoder problems? Manual includes
trouble shoot ing, align ment. antenna hook-up, im­
provements, theory. $15.00. SIGNAL, Box 2512- R,
Culver City. CA 90230

MINI·COM colo urki t- it co nverts Fran klin Ace
Microcomputers to instant colo ur. No coiour in­
terference in documentation. Kit plugs under key­
board. Easy installation. 1013 MERIVALE ROAD,
Ottawa , Ontar io K1Z 6A6, $61.95

LIGHT display sequencer ki ts. Send stamp for
flyer. DESIGN SPECIALTY, P.O. Box 1995, Hunt­
ington Beach, CA 92647

AMAZING Electron ic Devices: VOXs, miniatur e
tran smitters, telephone trans mitte rs , te lephone
wiretap defeats , telephone mon itors, telephone rec­
ording equipment. and much morel Send $3 .00 for
our electronic listings (Catalog E) $3.00 A.T.I.S. ,
Box 4068 , Dearborn, MI 48 126

IT'S easy to make your own video game cartridges ,
average cost is only $10.00 per game. Compiete,
detailed plans $9 .95 . RANDOM ACCESS, Box
41770R. Phoenix, AZ. 85080

CLOCK-calendar kit for Apple II. $49.95 postpaid.
Other kits av aila b le . SASE fo r spec shee ts .
MICROMATION ENGINEERING, Box 9375, Fort
Wayne, IN 46899

UHF conversion kits, gated, sinewave, address­
able, and more. Micro anten nas, cable equipment.
We are the bigg est in the area . Call or write for free
information. (301) 882-9362 . SATELLITE ELEC·
TRONICS, P.O. Box 9534 , Baltimore, MD 21237 .
Cata log $2 .00 refundable

ELECTRONIC SURVEILLANCE: Incredible man­
ual , " Homebrew Buggin g" ou t lin es wiretap­
ping, bugging and many other ingenious , yet simple
tec hniques used by profes sional ope rat ives­
$15.00. We also have manuai s on remote control.
cove rt communications, wea ponry. exo tic alarm
systems, and other related topics . Send $3.00 for
our book listings, Catalog B. A.T,I.S., Box 4068,
Dearborn, MI 48 126

PROJECTION TV ... Convert your TV to projec t 7
foot picture. Results equal to $2.500 projector ..
Total cost less tha n $20 .00 Plans & lens $17.50 .
Illustrated info rmatio n fre e Credit card orders 24
hours . (215) 736-3979. MACROCOM GG, Wash ­
ington Crossi ng, PA 18977

CATALOG-tran smit t e rs , Ii nea r s, M D S
down convert ers , scramble rs. broa dcas ting, CB,
hobby plans & kits . $1.00 . PANAXIS, Box 130-F3.
Paradise, CA 95969

SAVE steps , money. Use your telephones as an
intercom. Plans $5.00. dB Enterprises , Box 453R,
Westwood. NJ 07675SEETHE

WEATHER
AND SAVE
Sl,OOO!

A leading manu ­
facturer of commercial

. weather chart record ers has developed a fac­
simile Weath er Chart Recorder Kit for use by
hobbyists, amat eurs, pilots, and educato rs.

All you need is a stable HF general­
coverage recei ver to tune in weather facsimile
frequencies-your recorder will print out accu­
rate weather charts. Major components in this
easy- to -build kit are pre-assembled and tested.
And the recorder is backed by a limited warranty
against defects. Special kit price is $995. Add $5
for shipping and handling in the U.S. and
Canada. (For Massachusetts delivery, add
$49.75 salestax.) Mast erCard and Visaaccepted.

Call or write for more information.

ALDENELECTRONICS
10 Washington Street,Westborough, MA 01581

(617)366-8851

PLANS & KITS

NEW ! Repa ir any TV ... Easy . Anyone can do it.
Wr ite RESEARCH, Box 517E, Brea , CA 92621

MICROWAVE te levision "downconverters." Ex­
clusive new five stage desig n. Easily assembled .
Catalog ue : $2 .00 (refundab le). NOS, Box 12652-R ,
Dallas , TX 752 25

DIGITAL UHF STV kit $250.00. Deluxe sine wave
kit $153.00. Others. STVCO, Box 18039,Orlando,
FL 32860

CABLE TV conv erters and equipment. Plans and
parts . Build or buy. For info rmation send $2.00. C &
o ELECTRONICS, PO Box 21 , Jenison, MI 49428

TA ILGATERS bewar e! Clever devi ce ends this
hassl e. Quick, easy installation. Kit $4 .95, two for
$8 .95. TAILGUARD, 8 Alpine Place , Franklin, MA
02038

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or indiv idual s offeri ng comercial products or services) .
$1.90 per word prepaid (no charge for zip code) ...MINI MUM 15 WORDS. 5% discount for 6 issues ,
10% for 12 issu es with in one year, if prepaid.
NON·COMMERCIAL RATE (for individuals Who wan t to buy or sell a personal item) $1.25 per word
prepaid ...no min imum. .
ONLY FIRST WORD AND NAME set in bold caps. Additi on al bold face (not ava ilable as all caps) at 15¢
per word . All copy subject to publ isher'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 20th of the third month preceding the
date of the issue (i.e., Aug ust issue closes May 20th). Wh en normal closing date falls on Saturd ay,
Sunda y, or a holiday , issue closes on preceding workin g day.

Kits include all p arts, manu al and an
etc he d & d rill ed PC board. Send for
our ' Inf or mat ive Ca ta log' and fi nd
out what t yp e you need.

J & W ELECTRONICS, INC.

P. O. BOX 61-B

CUMBERLAND, RI. 02864
CD
co
co
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WIRELESS MICROPHONES
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Satellite ORBIT Magazine
The Compl ete Monthly Satellite Program Guide

$5.00 Sample Copies Available
Satellit e ORBIT

P.O. Box 1700, Hailey, 10 . 83333
In the U.S., ca ll 1-800-792-554 1. In

Idaho or foreign countries, 1·208-788-4936.

SATELLITE TELEVISION

ELECTRONICS compute r books . International
publishers. Lowest rates. Ask list. BUSINESS PRO­
MOTION, Lajpat Rai Market, Delhi, India

SATELLITE polar mount antenna break through,
build best under $160 metal or wood kits. PRO­
TOTYPE ENGINEERS, Box 1812, Deming, NM
88030

P.O . Box 308. Fortuna. Californ ia 95540
c..rltollfree: (800) 358 -9997. c.llfoml;>(707) 725-2476

Hig hly Effective Hom e Study aSH Degr ee Pro­
g ram fo r Experi enc ed Elect roni c Technic ian s
OUf New Adva nc ed Placem ent Program grants

• ('\:: I Cre d it for p revious Schooling &.Professional Ex-

~
._ p er ien c e. Adv anc e Rapidly! Our 36th Year !

.' FREE OESCRIPTM lITERATUREI

~ Cook's Institu te of Electroni c s Engineer ing
• OESK 15 • P.O. BOX 20345. JACKSON. MS 39209

EDUCATION & INSTRUCTION
YOUR own radio station! AM, FM, cable. flcensed,
unlicensed. Low cost transmitter kits, free info.
BROADCASTING, Box 130-F 3, Paradise, CA
95969

Satellite rv Week

LOOK wh at $1795.00 buys: Satellite system in­
cludes receiver with modulator, 10' dish, 1200 LNA,
100 ' cable with connectors. One year factory war­
ranty. SUNDOWN SATELLITE SYSTEMS, Box
C1, R.R. # 1, Riverdale, NE68870. After 4 P.M. CST
call 308-893-2526

MICROWAVE antenna systems $49.95, factory di­
rect 24 hour shipping, COOS, guaranteed. NEVA­
DA SATELLITE CORPORATION (702) 367-0333

SATELLITE TV low no ise amp l ifier or
downconverter. Easy to build. Save hundreds!
Beautifu l instruction manua ls include every ­
thing you need to know. $10.00 each . corn­
puterized antenna po inting informat ion FREE
on request with each ord er. Satisfaction gu aran­
teed . XANDI , Box 25647, Dept. 21G, Tempe, AZ
85282

SATELLITE TV WEEK
The most comple te weekly listings. We cover more than

Just SATe OM 3. Send $1 for ..mple copy.

Be an ELECTRONICS
TECHNICIANI Get
your 2·Year
ASSOCIATE

DEGREE
Train at home ,
in spare time.
Choose rnMll exciting opportunilio, intherast-growing ' PXe-1lO indus­
tries...Automation. Aerespace, CabI.-TV, Missile Design, Electronic
Cirtuitry, Compoten, T.I....' ry and much, m",h more. No prerious
.xperienct newsary. No aeedUIquil your job. Your Associat. Degreeli'.' you mrythingyou need UIqualifyror an Electronia Technician
Position. InstnJcton .... IS eleseIS your tel.phon•• Use our 2.-hour
home-studyhot li..- w. p.sythe bill. Send fer freeract•.NoobUption. 0

No saI....an will wI. Mall coupon todayI ~

I~C;t;iiirDegre-;Siudies,D.;.PFo;j"-----l
I~ICS Electronics Center,Scranton, PA 18515 I
'I Rushfreeru l! teUinghowIeantrain tobe anEleclronia Technicianand II

g.t my 2-year AJJocilt. Dtgreeal hom. in ,pare tim•.
I NAME AGE I
I AOORESS I
L~~~~/ZlP J

TIMEX/SINCLAIR SOFTWARE

Solid state with controls for rever­
bera tion and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free fly er-

DEVTRONIX ORGANS, INC.
6101 WAREH OUSE WA Y

SACRAMENTO. CALIFORNIA 95826 De t. B

SINCLAIRITIMEX COMPUTERS
YOUR Sinclair can drive a video monitor with our
direct video kit, only $9.95. 12" B & W video monitor
$9 8 .4 5 . RANDOM ACCESS , Bo x 4177 0 R,
Phoenix, AZ 85080

"MYSTERIOUS CASTLE" adventure game. De­
signed by electrical engineer especially for VIC-20.
Needs no extra memory! Cassette tape. $23.95.
Ask fo r fr ee list of ot he r games, programs .
SHANKLE PRODUCTS , RT5, Box 373AG, Texar­
kana, TX 75501

REEL TO REEL TAPES
TRUCKLOAD sale Ampex higti quality open reel
tape. 1800 ' or 2400 ' on 7" reels, used once .
Case of 40, $45.00. Cassettes available. VAL TECH
ELECTRONICS, Box 6-RE, Richboro, PA 18954

THE BEST PlACE to BUY, SEl l or
TRADE NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX .I III ·E • PLACENTIA. CA 92670

(7 14) 632-7721
Join Thousands of Readers Nl tk>nw;de

Every Month
ONE YEAR U.S. SUBSCRIP TIO NS
$7.00 - ]rd Class • $12.50 • Ist Class

$25.00 - U fathne • 3rd Clas s '

ZX·81 and TS1000 softwa re cheap! Catalog plus
two special programs for $1.00 and SASE: FLOR­
IDA CREATIONS, RE2, Box 16422, Jacksonville,
FL 32245 .

VIC-20

ELECTRONIC firm is looking for assemblers in­
terested in working at home.Send $3.00 application
fee: IRDC ' L'Joppa Hill Road , Manchester, NH
03102

CABLE TV FILTERS

DELUXE sine wave UHF, parts $175.00. Phase
inversi on VHF/Cable/UHF , parts $300.00 Both
have sound out of TV like normal with only antenna
connection to TV or VCR. Gated pulse wave UHF
(speaker box type), parts $140.00. All have true
A.G.C. Plans SASE. Quality discounts. 1-312/267­
3455. LSR ENGINEERING, P.O. Box 6075, Chica­
go, IL 60680

TI·99 /4A owners. Send for free list of new and excit­
ing software. DYNA ;Box 124, Hicksville, NY 11801

CONVERTERS

HOME ASSEMBLERS WANTED

COMPUTERS

SUPER powered notch filters. 70 db. Eliminate anr.
unwanted si\lnals. VHF channels 2-6, 14-22, A- .
Highest quality . Guaranteed. Retail or dealers. For
literatur e write CUSTOM COMMUNICATIONS,
P.O. Box 17621, Ft. Laud., FL 33318

COMMUNICATIONS EQUIPMENT
VIDEOSCAN 1000 Slow Scan TV-HIGH RESO­
LUTION (amateur, phone line, surveillance. tele­
conferencing). CO DE·STAR-DECOD E Morse,
RTTY, ASCII. LARGE LEOs or connect computer/
printer. MORSE-A -KEYER-CW keyboa rd. TRI­
VOLTAG E POWER SU PPLY. Kits/Assembled.
FREE brochures. MICROCRAFT CORP., Box 513­
RE, Thiensville , WI 53092. (414) 241-8144.

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

PROJECTION TV ... Make $$$'s assembling pro­
jecto rs ... Easy ... Results comparable to $2,500
projectors ... Your total cost less than $17.00 ...
Plans, lens, & dealer's information $15.50 ... illus­
tr at ed informa ti on free ... MACROCOMGGX,
Washington Crossing, PA 18977. Credit cardorders
24 hours. (215) 736-2880

E-Z learn security alarm systems. Employment­
business terrific. Informat ion $1.00 (Redeem­
able) P.O. BOX 1456-R , Grand Rapid s, MI49501

START your own business. We send every1hing
you need free! No strings! AF ASSOCIATE:S, 424
East St. , So. Hadley,'MA 01075

LONG-PLAY RECORDERS

ASSEMBLE profitable devices at home. We ship
parts to be assemb led. Exceptional opportunities
without investment. Write: ENTERPRISES , 1133-R
Linwood Place, Utica , NY 13501

RECORD 'up to 15 hours on a single standard cas­
sette tape! Our modified, name-brand recorders
offer the longest reco rding times, best long-play
fidelity, and most features! Models as small as 1'h
pounds. Compare before you buy! Free brochures:
EXTENDO-TAPE SYSTEMS, Box 16000LC, Tem­
ple Terrace, FL 33687

MAKE your computer pay its own way. Sample
newsletter $1. COMPU-PROFIT, Dept. RE2, Fair­
fax Station, VA 22039-0332

BUSINESS OPPORTUNITIES

MECHANICALLY incline d individuals des ir ing
ow nersh ip of Small Electronics Manufactu ring
Bu s iness-without investment. Write : BUSI­
NESSES, 92-R, Brighton 11th, Brooklyn, NY 11235

DEALERS wanted: MATV/CATV , anten nas ,
needles, films, free cata log. 212-897-0509. 0 &
WR, 66-19 Booth, Flushing, NY 11374

ATARI repair business. Start your own. Send $5.00
for more information to: IRATA REPAIRS, 2562
East Glade, Mesa AZ, 85204

Invest ment unne cessary. knowledge not re­
quired. sales handled by pr ofessionals . Ideal
hom e busines s. Writ e today for fact s'

Postcard will do , Barta-RE-X, Box 248,
Walnut Creek , CA 94597.

SURVEILLANCE-QUALITY professional wireless
microphones that far outperform others. As small as
7/8"! Sold elsewhere for $130.00. Our price only
$89.99! Also, wireless micro telephone transmitt ers
and 15 hour record ers weighing less than 1'h
pounds. Free brochures. EXTENDO-TAPE SYS­
TEMS, Box 16000LC , Temple Terrace, FL 33687

*************************
: QUALITY MICROWAVE TV SYSTEMS :
************************ *
: Complete Systems From $6995 :

: 1.9 to 2.5 :
* GHz *
: Antennas :

* ** Galaxy GO LO STAR *
: Electronics \ :
: P007N.61st Ave. <, ' :

* Glendale, Az. ) ~' 1 :* 85301 / *
: (602) 247-1151 ** SILVER BRITE *

en * COD's STAR STAR *

l ~r:T·d :,::' ~
0**
~ * *
~ ~ r.J ~
~ * *~ *************************
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51.00

Kit 518.00

A04

A03

New2 Stage Low
Noise 28dbgainRF
Amplifier Specially
designed for kit builders
New1 Stage Low Kit 510.50
Noise 14dbgain
Amplifier
75·300 OHM matching
Transformer.

F59 Coaxial Connectors. . . .30
. an onl ronly. lend check ormane, anler 10:

GILCD INTERNATIONAL, INC.
P. O.lIx 8811, ConIGablts, Ft 33124

Tel. (305) 823·5891 FOf COO orders add 10%shipping
and handling Of fOf ordersover$50, add 5'10 .

Ft rnilIInts add5%"'tax.PIIII. wrtt.hlr IIlOIIInlDnna1lDn

Part No.
A02

PartNo.B22Complete PartsKit. . ... . SlO.OO
All reststors (30), Potentiometers(1·5K, 3·1 OK), Panel Mount
Potentiometer (10K). Electrolytic Capacilors (6), Ceramic and
MylarOise CapacitOfS (35), Variable CapacitOfS (4), All Inter·
ll'ated Circuits(7), Voltage RegulatOf, Heat Sink, Oiodes (4), IC
Sockets(4·8pin, 3-14 pin),Power Transfonner (24V11A), Coil
Kil withNo. 26 wire (4), Speaker(4"·3Oz.), Standoffs, Coaxial
cable, All mise. Hardware, 91C. All parts are individually
packaged and labeled.
All componentsincluding the wire, Hardware, Coaxial Cableand
heat sinks are included inthe parts kit. This means your as­
sembly timefrom starttofinishisonly 4hours.
Order all 3, B20, B21, B22 110.00
Order5 each, B20, B21, B22 95.00/set

ACCESSORIES: AMPLIFIERS

PRINTEDCIRCUIT BOARDS

SAnsFACT10N
GUARANTEED

$15.00
Freq. Range UHF470·

889MHz Channels14·83
llu'.pul Channel 3.

PartNo. B20 Available on request:Ch2 Of 4.

Modified HighGain Tuner. 515.00
1. Thefirst thingwe do is change the standard

diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil 10 add across the IF output for
maximum Pre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, ·the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:
Ch. 2:58Mhz Ch. 3: 63Mhz Ch.4: 68Mhz

Wecall thisSlep peaking because the tuners output Iool<s like
apeak on our spectrumanalyzerand the highest point of that
peak isactuallyadjusted fOf the desired output.
4. Finally, we measure the tuners output one

more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal
connections.

This procedurewas developed by GILCO and its our computer
derived perfonnancecharts thaI makeour luner better. That's
because almost evert tuner getsa diff",enl value coil befOfe
it'speaked and then adiff",enl value coil after irs peaked. The
combinationsareendless and the waywedetennine the values
is our secret.

ELECTRONIC PARTS KITS

PartNo. B21 Printed Circulllloaro. . . . . 517.00
1. This Printed Circuit Board uses only one

jumper, othersuse9.
2. The component layout is screen printed on

the Component side of the pre-drilled PIC
Board.

3. The solderside of the PIC Board is covered
with High Temperature Solder Resist for
easeof assembly.

4. This PIC board was designedto take advan­
tageof the Gilco High Gain Tuner which
means its clrcuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

PETERSON
ELECTRONICS
4558 AuburnBlvd.
Sacramento. CA 95841
(916) 486-9071
SPEC IALQUANTITY PRICING
Oealers Wanted· COO'S

ADVENT TV Part s. All models , all part s.
BONTRONICS, 499 Medford, Somerville, Mass.
02145.617-623-5039

COLOR computer VIC-20 programs hardware
RTTY code EPROM Programmer RS-232,FRANK
LYMAN, Box 3091, Nashua, NH 03061

CABLE TV SECRETS-the outlaw publication the
cablecompanies triedto ban.HBO, MovieChannel,
Showtime, descramblers, converters, etc. Suppli­
ers list included. Send $7.95 to CABLE FACTS,
Box 711-R, Pataskala, OH·43062

FAST, dependable mail-order! Prime semicon­
ductors, parts, supplies. Free 55 Page catalog.
THE PARTSTORE, Dept. 165, 999 44th St., Mar­
ion, IA 52302. (319) 373-1803

METAL enclosure will hold S-100 M.F. power sup­
ply 2-8" or 2-5V4' drives with mounting hardware.
Unpainted $65.00. Painted $75.00. A.B.M., Box
144, Hessmer, LA 71341 ,31 8-563-4428

UNUSUAL UHF subscription TV kits. Also micro­
wave downconverters. Catalog 50t . TROJAN,
2920 Shelby, Indianapolis, IN 46203

~ WRITE FOR

2~~McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS '
Tel .: 1 (816) 842 5OCr.l

1901 MCGEE STREET KANSAS CITY, MO. ~1oe

CHRONOGRAPHcircuits measurebulletvelocities
easily.Kits or assembled. SASEbrings information.
lCD, P.O. Box 10261 C.C. Fairbanks, AK 99701

SUBSCRIPTIONTVmanual,coversbothsinewave
and gated sync system, only $12.95. Complete
coverageinclUding theory, circuits, waveforms, and
trouble shooting units. Information $2.00, refund·
able. 0 & S ENTERPRISES, Box 09292R, Cleve­
land, OH 44109

PAY-television manual covers cable, microwave
and antennas, downconverters, descramblers.
Send $10.00 to ST. JAMES & HARRIS, 256 S.
Robertson, Beverly Hills, CA 90211

START MAKING
MONEY IN

COMPUTER REPAIR
Train athome Inspare time. Nopre­
vious experience needed. Experts
show you what to do, how to do it!
Even beginn ers can le arn how to
repair small computers. Everything
explained in easy-to-understand lan­
guage. You learn by doing with tools
and materi als included in your course.
Easyhome-studyplanshowshowyou
canget inon ~round floor of thisfast­
grow ing business.

MAil COUPON TODAY!
_ ~ There's no obligallon

and no salesman willcall.
r~ SCitiiiiLOFcoM'PuTERREPAiR:DePi. ;;;",I~ Scrant on. Pennsylvan ia 18515

I
Yes! I want to get into compute r repair. Rush me free facts and I

color broc hure. II N.m. Ave-

~- I
~Y~~IP oJ

TUBES. Large selection. Unused, in original car­
tons. SASE brings list. FALA ELECTRONICS, Box
041 34-2, Milwaukee, WI 53204

MICROWAVE ant ennas 2100 - 2600 MHz
downconverter probe 18" parabolic dish 50' cable,
power supply, 6 month warranty. MDS ASSOCI­
ATES, 2116-2nd Avenue North, Minneapolis, MN
55405. JUST $109.95

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille clothe, kits, informa­
tion, much more. Discount prices. UNIVERSAL
SOUND, Dept. RE 2253 Ringling Blvd., Sarasota,
FL 33577 (813) 953-5363

ANIK noise filter eliminates unwanted audio noise
from Canadian Satelli te fully assembled and
guaranteed. $65.00 & $2.00 shipping. ARK ELEC­
TRONICS, PO Box 5689, Toledo, OH 43612

ELECTRONIC TV- FM antennaoutstanding recep­
tion. Plugs in electric outlet $4.95 + ($1.00 p.h.).
Project your TV to giant 7 foot screen. Lens & plans
$11.00 + ($1.50 p.h.). MOSES IMPORTS, 680
East 81st, Brooklyn, NY 11236 (212) 763-4585

ZXB1 and TS1000 software-for information write
to: TINSAVE SOFTWARE, 2820 Auqusta Avenue,
Ontario, CA 91761

PCB 15¢ sq-in, Freedrilling. Quantitydiscount. IN­
TERNATIONAL ENTERPRISE, 6452 Hazel Circle,
Simi Valley, CA 93063

TVshop closedout. Retired. liwentory for sale. Low
price. P.O. BOX 425, San Ysidro, CA 92073

VIC 20 color 2 games on one cassette "slots" and
"horse race" send $6 to THOMAS PROD, 600 E.
Weddell # 263, Sunnyvale, CA 94086

RESISTORSV.W , Y2W 5% carbon films 3¢ ea. NO
MINIMUMS. Cabinet assortments, 1% metal films.
Requestdetails. Bulk pricing available. JR INDUS­
TRIES 5834-C Swancreek, Toledo, OH 43614

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON­
ICS, Box 82-G, Skokie, IL 60077

FOR SALE

WIND POWER an investment in the future. The
right decision is essential. Information $2.00
WINDESIGN, Box 138, Boston, NY 14025

FREEcatalog of surpluselectronic parts andhard­
ware. UNIVERSAL SOUND, RES, 2253 Ringling
Blvd., Sarasota, FL 33577, (813) 953-5363

THE Intelli gence Library. Restricted technical se­
crets- books on electronic surveil lance, lock­
pi cki ng, demo litio ns, investigation, etc. Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354
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9 PINDBPLUG RIGHT ANGLE FOR
HOME COMPUTERS & GAMES!

AMP PIN 207456-2
$ .85¢

RESISTOR BUYOUT
MOST STANDARD VALUES

\4 WAn 5%RESISTORS 1 OHM TO 10 MEG. OHM
2 K MIN BUY 1 K MIN. PER VALUE

. Per 1 000

MY Quantity .

$ 6. 50.

Call 601-323-5869 in Miss ., outside continental
USA. tech /order/repair info. TELEX 53-4590.

M~ •ENTERPRISESr .. INCORPORATED'
Box 494, Mississippi State, MS 39762

New MFJ·1024 Active Receiving
Antenna mounts outdoors away fr om
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload . Switch be­
tween two receivers. Se lect auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$129 95
(+$4.00
shipping)

Order from MFJ and try it. if not delighted,
return within 30 days for refu nd (less shipping) .

One year unconditional guarantee.
Order today. Call TOLL FREE 800-647·1800.

Charge VISA, MC . Or mail check, money order.
Write for free catalog. Over 100 products.

I : II I' : I I

CIRCLE 79 ON FREE INFORMATION CARD

~ SPECIALS
~ 25 PINDBPLUG AMP PIN 205737-2

My QUDntily $1.97

NEW ZENITH ZXM 121
High legibility 12" green phosphor monitor.
15 Mhz bandWidth,
40 or 80 character
selectable full compatability . . $99 .95

Free Buyers Guide
84 pages of the latest in components, tools
and instruments - a must for DESIGNERS,
instruc tors and maintenance engineers.

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

741S191 - S6
74LS221 - 15
14lS2«:I _ 90

741.5241 - so
741.S241 _ 1 :20
74l S:MJ - 1:20
741S~ _ 00
741S246 ~ I so
741.52'41 - .15
14LS248 ' - 1.10

141.S2S1 - .tlII
741..S25J _ .tlII

141..S257 - (8

1.qS2!i8 - 6l'I
74l S2S9 - 1040
74lS206 - 00
14lSZ73 _ 1.15

14lS2'l'9 - 48
741.S28) _ 1 8J

14l.S:s:J _ S6
74l.5 m - 15
141S29J - 95
14LS2!lll -100
74LS32CI - 2 00
:74LSJ!li ~ 8J
14LS3llti _ II)

141.SJ61 _ Sll
141.SJQl _ 511

741.5373 - 125
74l SJ7 -4 _ 1 25
74lS m - 1 25
14lS 386 _ £6

74lS390 - lX1
141.Sm - I XI
14LSDI _ 1 ~

1.q S61O _ lOJ

14LS6ll2 - 3 oo
81lS'l 1 - 1 10
81l S98 - 1 10
IfT16 - 1 2S

m> - '"

/. ' (v 1'>
I.' '.(j

(,o. l''' _ 'J'I.
l '-lll IO - I IO
,~ .,
...,, _ 'JO

l l,l lG '"
l~' ..,

~::.- \~
~t~ ~~,..
CAl l«1 rcc
"" ..
~~'!IJ
:= ~~

7"6 12 - 60
74163 - 00
741154 - 00
74166 - 00
74 166 - .70
74170 - 1 00
74173 - .75
74174 - .65
74175 - 00
74176 - .75
1<1180 - 1.90
74182 - 45
74190 - .70
74191 - .75
74193 - .79
74194 - 85
74 195 - 45
7<1196 - . 75
7422 1 - 1.00
74273 - 85
74279 - 00
74298 - .66
14365 - 65
74367 - 66
14390 - 90
75324 - 1.75
75J2S _ 1.50
75492 ~ 1.05
9601 - .75
9002 - .75

D$OO!i6H _ 1.50

J.231( ~ lA l4051 ••. $4.50
LM305G $ .15
J40T5.6.8. 9.12.

15 . 18 or 24V .. . $ as
LAS1412 . 12V 3A $3 95

7-1lS101 - J6
7-4l5 100 - J6
74l St1 2 ~ 38
141S113 - 46
141.S114 _ 56

7......5 123 - OJ
7415 124 - 1 25
74l S \25 - 46
74lS 126 _ 46

14lS132 - 56
7......S136 _ ~

7-4lS1]1 - 96
1-4l$ 1J! - ~

14LS 1~ - 52
14lSH!il _ 3l'l
741S15J - 40
74L51!56 - OJ
14LSI!l6 _ 8J
14lS 157 _ 46

74l S1Sll - 411
:74lS1oo _ JO

14l S161 _ 7C

741.5 162 ~ tKl
1-4lS 16J ~ 1':6
74l S164 - to
7oCl,.5 11':6 - I!O
141SI OO - 80
7415 10J - 1 15
14lS \7C _ 1 50

14lS 113 - JO
74lS114 _ 45
J4lS 17!!i- 40
741.5181 - 1 96
74LSI90 - 80
14l SI 'I _ . 8J
14l SI 9:J' _ £6

74l S193 - £6
7-4l.. S1~ - 15
741S196 - 90

141S196 - S6

25LSlSJ(l _ I SO

25l SZJOl - 1 SO

. f Jl6 '00

~~: ;~...
l ", m I OJ

""" .L"'lI: 10
lMJ13 1'10,- ..
llol .J lh
LIollIJ '00,- .,.... ._ _ l ;'!,

.... ..
w .... ~,. ..
I 11C.. 40
JU t X.

74n - .JO
7473 - 35
7474 - 32
74~ - .-40
7476 - .35
7480 - 45
7483 - .50
7485 - 56
7486 - 35
1400 - 1 00
7490 - .35
7491 ~ <15
7<192 - ,45
7493 - J!l
7494 - 00
74')5 - 56
7496 - 00
74107 - 30
7<1116 - 1.50
14121 - 29
74122 - 39
74\ 23 ~ 42
74 126 - 45
14145 - 60
74148 - 1.10
7<1150 - 1.10
74151 - .50
74 153 - 40
75154 - 1.10
14 Hi6 - .50
7<1151 - .50
74100 - as
74 151 _ .66

TRANSISTOR SPEC IALS
2NlmPfiI' GE.TO S . S 40
:N<l4APNI'G ETo-6 , • 1;$1 00
fj(I' GO)14 _ PNI>G£ t O :l ' . . $ 8!>
nem S .SO nplov.. Sl ~

2M2J3~PHS'MTCH II\IGPOWtR SIts
l.lRF-8004CMRFtAANSISTOR"<P~ S l'S
2N:I712NPHS<T03 u co
2N4!3CeI'NPSoT0 3 1100
T1P2956PNPSr . .• S ~
2I'Il22:21 NPNSoTO 18 10, 11 00
m2!Xl7 Pf. P SoTO 18 9 11 00
2HJCl56,,<I>NSitOJ $ .eo
2'NXlO4NPHSi TO 9.2 ' ,1100
2HXlO5PHI'S< TO 220 I !56
2Nl1OOP'toIP SoTO 220 S !56
TI' 318"'''''' 50TO 220 I 50
TlP 328PfiPS< TO 220 I !56
TlP34PNP SJ 196
TIP 121 PNP 5IlIlM S 00
TlPI 41"' P'<lS,t/ 'H 11.00
BU20S IUS

REGULATORS
LM317T I U lO
78105 . 78112 40
4 1~D $ .95
723 . .. . , . $.!:O
32OT 5. 12. 15 0 r2 4 $ 90
7'80\~ ...... $ .35

TTlIC SERIES

FULL WAVE BRIDGE

~~ t 2A • 5A • ~4~

200 ! 80 : 1 30 : 220

~ l ~ ~j ~ ~~; ~ ~

DIP SW ITC HES

TRIAC's
PRY 1A 10A 25A

100 .35 .60 1.55

2fX) .50 .00 2 .10

400 .70 1.00 3 .10

eco 1.00 1.20 4.~

CTS 206 4 4 POSITION 75
CTS 206 7 7 POS ITION 95
CTS 206 8 8 POSITION 95
CTS 206 10 10 POSITION T.]!)

SCR's
1.5A 6A 35A 110A

NO.30 WIRE

W RAP WIRE

SINGLE STRAND
100' . .$1.40

10Conductor. '22 color coded wire,
grayPVC outer cover, 3/8 "diameter

.40 per ft . - 100,/ UO oo •
Add 20% postage for orders under 100' .
Add 10% postage tor croers over 100 ' .

ROM's

SPECIALS

DOUBLESIDED DIP RIBBON
CABLEJUMPER ASSEMBLIES

16PIN 4"LON G $ 2.00
14 PIN 12"LONG . . . $ 2.50

RS232CABLE

CPu's CRT Con t ro llers
6602 . . . . $6.00 TMS9927NL . ... . $ 9.96
!WJA. . 2.75 68lS . 13.95
2roA . 3.75 B275 . 16.96
6OCOOLB 90.00

FLAT RIBBON CABLE
GRAV. 28 gauge

26 conductor . . .60/ft 40 conducto r .. .90/ ft
50 conductor. 1.00

.5V at 800ma SOLAR CELLS
3" diameter $4.35

7 SEGMENT DISPLAYS
FSC8024-4 dI g It Dl ·707 C.A . .3 ~ . . $ .75
C.C.8 - dlsplay $5.95 FND810 . 8 ~ CA $1.95
FND359 $ .75 FND803 .8 " CC .. $1.95
FND 503 C.C. .5 ~ . $ .85 MA N54 C.C. Green . $ .75
DL·704 . 3 ~ C . C . . $ .85 MAN 82 C.A . Yellow $ .75

= " ... - " .., - " """ : 1 : 1- " ... - : .., - " 14C14

::: - ~ "" - ..., - .. ,.e n - >0- .... - '" "" - '" " COO _ 1 40 I

:::::: l: "" ." .,,, - .. " COO - "- .... - .. .", - .. ''''''' - ::1
::~ -

~ "" - 5 .." - ,:: ''''''- "" -
:~: - 14<:1$4 _ 1 .50

"" - :; - - r se 14C1S1 _ '":~: :: " :~:
- ." 14C1to - t a- - .. - .. 14C1' 1 _ 1 1S

:~:
- :: =: - " "" - .>0 14<:1&1 _ US- - " "" - ' " I 14Cl n _ """ - ::: .., .:: "., .,

!
14C174 _ 1 n

"" - "" -
~Oll - ." 74Cl l'S _ 1 1'

"" - l: ~ :: - .,
I 14<:1U - 1.:10

"" - ,0= - ., 14Ctlll """ :: ::::: " ,<coo - " 14Cto1 - >0

"" - - " '''''' - 30 14<:' 1<1 _ 1 7!!i

"" - II "" - l: ~:g ~ ~ - " 74CU l - :l1lI.... - "" - - " 74c a - us:::: - l: " n - :: 74C20 - "- :~
- 14C32 - .""" - " - "

TOGGLE SW ITCHES

400 .ro .70 2.ro 12.00
6(X) 1.00 3 .60 15 .00

100 eo 040 lAO

200 040 .50 1.90 9 .00

_.
C/MOS

.25

.25

.25

.35

. 3/$1.00

.. . .75
1.10

.. .. . 3.95
.. .. 2 50

3.95
. .. 225

SHIFT
REGISTERS

M'-41402 - 1 7!l
MMl403 _ 175
MM1-404 _ 1.75
MM!':(J13 - 250
MM~ - H O
MM50!i6 - 2 50
MMS057 _ 2 50
MM5OCO - 2 50

_ 6 95 82!l1 400
_ 275 ll2!l3 - 595
_ 5.75 8256 - 400
_ 895 8259 ess
..:. 19 95 8257lAM9511l- 7 95

_ 100 roJ2 575
300 Z80ACPU - 3 75

_ 1.75 l8OAS 10 - 1295
_ 225 Z80AP10 - 375
_ 1 00 Z8JC TCA - 3 75

3 ~ TMS9927 NL - 9 95
- 350 ~ 1695
_ 8.9') f.B4!l - 1395
_ 14 00 Ie nc - 200
_ 6 00 (,86() 2 95

- 29 66

RAM 's
21l02 -3 70

295 9J l422 - 595
0 5 2101 1 _ 165
895 ] 111Al - 1.95
7 9':1 2114L3 1 66

1!i 9"j 21473 _ 4 95
195 TMS3409 _ 495
400 MK<4O:6P _ 1 95
195 M"4027 3 1$
195 TM~L _ 2~

195 M I':4(06 11 _ 195
300 4116 2 _ 1 60
295 4116 3 _ 1 ~

125 41161 5 _ 1 75
1 75 SlOlE _ 1 95
395 Z61()t-4 - 250

6116 3 - 5!iO
82&t141&421 _ 6 25
58125IMI(4002I- 895

ROM's

RS232
CONNECTORS

$2.75
3.75

. 1.25

DB 25P male .
DB 255 fem ale .
HOOD S .

INTERFACE
& DRIVERS

1488 66
1488 66
81Xl _ 2!'il

88:JJ - 2 !iO
813\ - 2 !':O
8833 - 250
fl83.4 - 2 00
8837 - 2 00
MM'jJQ7 - 795
6Rl 941l - 8 95
MM5321 - 950
MM5300 - 2 50
TR102B - 3 95

zrce
:m 6 · SV

=
""2764
82523
82$115
825123163311
825129
825 130
J6'8A 3
A M9214 C
82!i65(14188A1_

745387
14~ 14

CPU 'S & SUPPORT CHIPS

om

""'"""""AMD2901
.."
8212
8214
8216
8224
8226
8228.,,,
ares
8237
3242

""

1/16 " th ick w it h 1 /1 ON s pacing

4Y," X 6Y," . . . . . $1.95

7 WATT LD 65 LA SER
DIODE(lR)$8.95

IN4148I1N 9141 15/1 .00

CRYS TA LS - 2.95 eo-
2 0CXl 4 0CXl 6 144 18 0CXl
30'X! 50CXl 80CXl 1 8 ~
3579 6 000 1000) :7O<XXl

34 PIN R18 80 " CA Dl l: COl. ...
2(l P,N RIBBON CA Bt l: CO"' '''
101''''' RI8BON CABL EC()/Ij !'i

PRINTED CIRC U IT BOARD
<I~ _6~ DOUB LESIDED EPOXY BOARDED 'I ,.~ THICK
$.60t" ..... . .. .. 5 ,"$2 00

25 watt Infra Red Pulse lSG 2006 equiv.l
Laser Diode (Spec s heet included l $24 95

2N3820 P FET . . $ .45
2N5457 N FET . . $ 45
2N2646 UJT . . $ .45
ER900 TRIGGERDIODES . . 4/$1.00
2N 6028 PROG. UJT $ .65

DISC CAPA CITORS
. 1U F 16V 10 $1 00 100 1$8 00
0 1UF 35V 161$1.00 100 / $5 00

TANTALUM CAPACITORS
.22UF35V s.sr.co l SUF 16V 3/$1.00
.47UF35V 5/$1 .00 3OUF6V. 5/ $1.00
.68UF35V 5/ $1.00 33UF 10V $ .40
1UF2OV 5/$ 1.00 47UF20V $ .85
2.2UF 20V 5/ $1.00 68UF 10V $1.00
3.3UF20V 41$1.00 120UFSV $ .75
4.7UF35V 41$1.00 2OOUF20V $1.75
6.8UF35V a.si.oo 15OUF1 6V $1.30
~~~ ~~ =: ~ :~ 33OUF 10V $1.75 .... 01

DIP SOCKETS
8 PIN .10 20PIN

14 PIN .12 22 PIN
16PIN .15 24PIN
18 PIN .20 2BPIN

40PIN .40

5OP,!II RI8 BONCO "' ...ECTORS

14PIN HEADERS . •. .
24 PIN HEADERS .
40 PIN HEADERS .
50 PIN EDGEBOARD CONN.. •
26 PIN EDGEBOARD CONN.. . . . .
50PIN ANGLECONN. . . . .
20 PIN RIGHTANGLECONN.•. .

EPOXV GLASS VECTOR BOARD

TERM S FOB CAM BRIDGE. MASS SH.D CHECk.
OR MONEY ORDER MI'-<lM UM TEl EPHO'-<E,
CO D PU RCHASE ORDER OR CHARGE $2000
'-' I '-<IMU M MAI L OROER S5 00

CALL OUR HOT LINES
IN CALIF. (714) 527-2554

OUTSIDECAL (800) 854-8660

SCR ELECTRONICS CENTER
5303 Lincoln Ave ., Cypress, CA 90630

if)
o
Z
oa:
f­
(.)
W
...J
W

6
o
-ca:

POSTAGE A DD 10% FOR ORDERS UND ER $25.00
RATES A DD 5% FOR ORDERS BETWEEN $25.00 AND $50.00

A DD 3% FOR ORDERS A BOVE $50.00

~
SOLID STATE SALES
P.O. BOX 740JSOMERVILLE, MASS. 02143

SEND $25 FOR OUR CATA LOG
FEA TURIN G TRAN SISTORS &
RECTIFIERS 146 HAMPSHI RE
ST . CAMB RIDG E. MASS 02139

TEL. (617) 547-7053
WE SHIP OVER 95%

OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1·800-343-5230
FOR ORDERS ONLY

UHF/VHF Con version
Kit - with
Genuine Mitsumi
Tuner . $119 .95

108 CIRCLE 52 ON FREE INFORMATION CARD
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The manufacturer put 'em into storage to
de preciate 'em... Now th ey 're FINALL Y
AVAILABLE" Removed fr om working
sr.stems. these fantastic rns ctunes have
built-in anver and decoder cir cUItry and
take TTL level. 6·blt character. plus 4·bl t
tunction input signals ... Easily anven by
~ .aID'!I1.12..!:2. Use as a typewflter (WIth
sao '! 'repeat' ctrcunrv) or as a KSR I 0
prmter or both. Requsres 115. 60Hz for type ·
wrner motor. 5 VDC for TTL and 24 VDC for sotenouis. " Table Top " style case. Each
"Setec tnc ": I 0 machme IS co mplete and m aperet sonetcorvnnonnnctuaes scnemencs.
data . case. platen and nboon. -

Type Element , . , ' 21.00... . 110 Selectric S399.00ea.
Ad d $20 lo r Packagin g and Hand lmg • Pay Shipping on O. li ver y

SAVE!!! Untest ed versio n of the above, otherw ise whole & co mp lete . May require some

service. . . . $279.00••.

Used, Off-Lease GE""Termin~t 1200""

PRINTER TERMINALS ~~~~r~~~ter

Fe:I2liJ~ ;Ud . RS.232ASCII 96 lupper & lower
easel FULLY FORMED characters
at up to 120 chars.l sec. 120 columns wide!

-tener Quality Printat Dot Matrix Speed!
.150.300 & 1200 BAUD Serial Input Rate
.Buill & ServicedNATIONWIOEby

General Electric IGEI Fo,ms Tr"c lOl'" nol included

TESTED & OPERATIONAL!! (A. "n"ble fro m Gene''' ' Elecl rlc )

Current NEW price over SSOOOOO each . Ou r Price . . . ..
Please Add $20.00 lor Packaging & Handlmg - Shipped Truck, Freight. Collect

R8-232 CABLE with female 06-25 connectors on each end. (female
connector has pins,male has sockets ) for interfacing the above. S19.00••.
We Olt er New & Used FLOPP Y DRIVES , DISK DRIVES, PRINTERS, & MORE at BARG AIN PRICES!!

Wrlt e or Call tor Our Latest Flyer NOW!!!
· -SeloKlnc · .. . r." . " ..- l rade """ l1lof I." C.rpOt. Ii.n

CIRCLE 3 ON FREE INFORMATION CARD CIRCLE 62 ON FREE INFORMATION CARD

/

VISION-80©
80x24 Video 0 isplay Card
Vista ComputerCompany's new Vision-80 board isa sophisticated
yet easy to use video display card for the Apple" comput er.

• Interface with Apple" Centronics
RS-232 , IEEE-488 .

.9x7 Dot Matrix, 80 CPS, i .' !
Bi-Directional Printing ~ .

• 2K Buffered Memory
.80, 96, 132 Columns, Graphics ~

and Block Printing
• Selectable Char Pitch, Line

Spacing and Feed
COEX InterfaceCardtoAPPLE $49.95

51f4"Floppy

DISKETTES
All Certified-100% Guaranteed

BOX of 100 ... $14900

Above with
Hub Rings $169.00

FLOPPY DISK DRIVE
From Fourth Dimension Systems

with - Track Zero Micro Swit ch
- DOS 3.2.1 & DOS 3.3
-CP/M and PASCAL

'DESIGNED

:g~L~~~~ ....$28795
Controller Card
for above $99.00

VIDEO 100 by AMDEK

FULL
FACTORY $7995
WARRANTY

12" B&W MONITOR

for APPLE

16K RAM CARD
Language Transparent

COEX FACTORY $6995
WARRANTY

DBContrast
Power/B right

. V-Hold
o H-Hold

s:
>
:0
o
:r:

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95

PROTOTYPING CARDS
for APPLE $19.95
for I.B.M $49.95

"Have You Kissed Your Computer Lately"

Components Express, Inc.
~ 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 r - .)

Terms of Sale: Cash, Checks, Credit Cards, M.a ., C.O.D. Calif. residents add 6% sales tax. l I

PARALLEL INTERFACE
EPSON TO APPLE

New From $4995CABLE
COEX ·INCLUDED



• Com H ....lln 25 pl . progr amme<!
tun"

(214) 487·9031
The

Super Nuolc
Maker

REVISION 2 '

S24.95
(Balic Kit )

SEE SPECIAL
OFFER BELOW

Doomsday Alarm Kit S9 .9S
II you had trcoore.t"plng and you WOuld li ke tee rest of the n..ghbor hood to share you r
mllery lhen Ih, s lillie kll WIll be for you' Th e,e IS no way to accurl le ly desc nbe Ihe uncar1h1y
hOWls. sc reaml and lon esl" at come oul otthrs kl l Fou. s.epl la le lone OSCllia lors are m ixed .
canc elled and sleppe<! al a ~ary lng fale 10 Wi llS 01crazy sounds A.grU IJ un kIt or aprleheal
bu rgl ar alarm Com plet. wllh PC bOa,d and all nece ssary compon enl s le'll spei kef , For 6- 12
\fDC ORDER OA· 02.

A If ue oloe<: tr onlC mUSICmall e, based on a mlCfOprOCH lOf Chip The Super MUllc Makor II the
only kll thal i llo ws elSY aOO,Iooo Of pr..prog,am~ lu".Sby plu Q'gu'19In one memory Chip
{AOMI <>v., 20 diff erent ROM's Ytlth over~ tuoel are aYI llable Use the kit for a Car Hom .
~I, DOCH An nou nc ... . etc II yOU hi ve an EPROM progr ammer our ml nual leUs you hoW
to progr am you r own l unes K' t Inc luclM Quali ty pi l le<! and dnUId PC Board and I II
co mpofl.lt nl S

OP TION AL ACCESSORIES
DIP SWITCHES One 8 pos . 00 1 5 po s , fo r tu ne add ress , .••• ••••••• , •• , •.•• . 2.OOIMI
WALlPlUG TRANSFORMER For oper al lOn on 111VAC hou se CUff lrl1 •• •• . . .••••• 3.00
INJ ECT ION MOLDED PLASTIC CA SE w tcu SIOrt, fron t & fear pa".ls. hardw are

and 2 fl ve po s ro tlry SWltC~I ( replaCfl; DIP SWItChes I •••••.•• .••.•••• .• ..•••• 1.00
HORN SPEAKER 8 walt, 8 Ohm wl l tl fI"IOunling brl cUl ••••••••••••••••••••••••. . . . 1.25

SPECIAL OFFER
Bu y a Super MuSICMuer k.llo' $.24 115 and gel FREE. a 2108 ROM pte·p rog ram med WIth 35
pop ular l unes ThiS olter g l~s you o~er 60 song s 10 Choose Irom '

51C ..ILLll ILICl••••CI
P.o. BOX 401244R GARLAND. TX. 75040

T~ S[ ·O l .' . t()t\"' P~ '. k .. II' . ,
CoN . ....' 01111"" PA' " to bu o4cl a
I)IOQ ••",,,,.I)I. KlI.t I\G ,U",,,
~i11 0' O"'Q ...o . 'O\ltld
th. ~ T..... I" . l ru"'.... l .
I N1M77 S CKIf'ICI C hip , l"t'
bO.Ir<j pl' O'r oOH b4!n k' 0 1 ~I""

OI P , ... ole"" ""Q pC h 10
p' oo'a'" lilt' ,,'-ou. com·
bo" " ,on ' Ol1/' . Sl F O' t, II.'OI
vco ....0" . 0". ShQ( . n<l
E "ulO~ Conl f l)l<s .II,OU"'O~

A mp rc » ..led to 'mpl. ... . " \
. n "dIU" , !:;I. Pull(' 0."..,. "
to. Lh.t Comp ara tor .I\d
Ml,l l l ' p'f" ()t.('lI il l0 ' 10' ('O''' n
IT\OO'f'0"" .,,1'1., r".. J . x ~

PC ao .l'O I.... ' ,,' " .. p rot ot ype.f•• ,O . IIO<J1o fO' .... ..~O

' '' Cu, I' y f a, ,'y P'OO,, """'.-d
t o d u OI1C. ' . Elplo .i o ,'l$.
Pn._ Gu n' , 51._ Tram • . 0<
, Imo\!. '" ,1\1''' ,1'' n...m~ or
oth41' sounck T",.""" h.a\ ..
"'ult ,~ 0 ' .-pp"ca l,on , 1 ,..
lO'* P' O<" "' CluQft ;Ill P'I1'

u sembJy m An u a l p,oo' amm"'9 t l'lllf ll an(] df1 ,. ,~d 1~TT en. r>
s~<:> ltel l .on s II run s 00 I 9V O,} I1t" Y toc t ,nc l,,(lf'd l On bo,) 'd
tOCl'.lW Imp w,1!d"~ f' A Smlll SpU~f't' (l ,rf"Cl ly 0' lh t' un ,l Can ee
cce oecree to ~Ou ' 5INf'O w,m ,nCft '(l ,[Jl t 'MullS' tSof'a 'IL"' oot
,nclu ded I 75417 Is Included. Ava ilable se p,arl te1y for SJ .15 coaCh

SMALL, SINGLE HYBRI D IC AND COM PONENT S FIT ON A 2"
ll. 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS
THAN 3~ THO @ 5 WATTS . COMPATIBLE WITH SE-Ol
SOUND KIT.

Sound Effects Kit $18.50

7 Watt Audlo Amp Kit S6.95

FR E
CATALOG

32 pages with 47 exciting,
low cost electronic projects !

at your local
electronics store

CALL for store nllreat you

1-800-453-1708

ELECTRONICS CO.,INC.

THE PRESIDENT SA.YS: "HOGWASH!!"
After taking one look at the TRIPUT POWER SUP PLY our engineer declared that the
units were worth several hundred dollars each. He point ed out the engin eering , high quality
const ruct ion and state-of -the-art intergrated design in support of his positi on.The President
of BEC more pragmatic ally poi nted out the already fu ll warehouse and the two trailer t ruck
loads of power supplies wai ti ng in the park ing lot, and set theprfce to move them QUICKLYI

* CO O MIN IMUM S20.oo ...ADD $2.50 FOR COO'S
... UPS DELIVERY ADDR ESS MUST ACCOMPANY ALL COD

ORDERS
'* $1.00 HAND LING ON ORDER S UNDER $10 .00
... VISA . MC CA RDS OR CHECK
... AOD ' ''''' FOR SHIPPING

: ~~~~::~~~E~~~:~SDA~~~l~~oS:~~~P~~~G
(CANADA 15"') NO FORE IGN COD 'S

... CAlL (2'41 21..3553 TO PLACE CRED IT CARD OR COD
ORDER

• UNIT IS COMPl U £lY ASS El,I BLED'
• fu Nd prlf\'\vt' a"d DC~100n'

• HuG E SHIELD£O TRAN SFORME R
• ..... l oadll" .. ~lat'OfI

• l o,*R ,pple <100rt~ ·

• $'\0< 1 C"Cu.t Pl'oI«I>Ofl
. o...wQlt. PrOIK hon on aUII'IrH

OUlput.

• 1SA flfodge RKIII....
• 0.... 60.000 ", fd ot ',n."
' HlghEU ,( oen.cy lwllc'*'t~

62.50 . r;:~:~:'::~~C. gu>Oe ""'uded
Plus $5.00 Freight • Trw<... xJ ~UldOw "
2 1 Ibs. 6 x 5Y. x 12 • Stat.. LEOs (31
ONE TIME OfFER! LIMIT TWO (2) SUPPLIE S PEA CUSTOMER.

EPS Bo x 5356. Berk eley CA 94705
TOLL FREE: 800 ·227 ·0104

In CALIF . CALL: 415 ·532 ·2711
~ ._.. .O'. ~ , .. - _........

3 OUTPUTS
12V @ SA (12-' Int.)
5V @ l OA

-12V @ SA

INPUT 105 - 125VAC

DIGITALCAPACITANCE DIGITALDMM
METER • 0.5" LCD display

• Measuremenl ranges 0.1 _I - . DC input Impedance
, pr to 1999 uF 10M
• Accurancy 0.5% typical • DC 100uV. 100mA. 0.1
· 3V, digit 0.5" LDC ohm resolution

display • DCA up 10 IDA
• Immediate direct reading • Auto polar ily
• Fuse protected against • Diode & hFE tran·

accidental high voltage slslor lests
connection • Low battery ·Indlcator

• 200 hour battery lite • Dverload prolectlon
SPECIFICATIONS: Ranges: SPECIFICATlDNS:
8 ranges with full scale Ranges: DCV: 200mV, 2,
values Irom 200pF to 20. 200, 1000V
2000uF. Accuracy : ACV : 200, tOOOV
+ - 0.5% of lull scale DC CURRENT: 200u, 2m,
+ - I digit to 200uF range. 20m 200m, l OA
+ - 1% of full scale + - RESISTANCE: 2K, 20K,
digit on 2000uF range. 200K, 2M ohm
Resol ution : O. lp F. Accuracy :
Sampling Time: 0.5 sec. DCV: + -0.5%(200mV).
Oul·ol·Range Indic ati on: . + - 8.8% (2V up of full
Indication of " 1" . Time scale. ACV& DCCURRENT:
Base: Crystal O.S.C. + -1 .2% of full sr.. I.

ev 20 1 80

_

VIDEO CONTROL CENTER ~
- • ea. , ., CV·93 $19.95 ea.

10 for $14.00 Provides remot e cont rol ac· Matching
1==:iC:~ 100 for $11400 cess of all your Video, TV or Transformer

. . Cable ,mputs to yo ur TV set 0.70 each
Select your gameor TV for ins· or Big Screen TV from one
tant viewing 300 ohm input, convenient locat ion by mere. 10 for $5.90
300 ohm output. ~ Iy flipp ing a sw itch. 100 to $44.00

~
1·9 • Japanese TAS & tCS

o $2.75 38 CHANNEL • ECG Replacements
- CONVERTER • Vid eo Accesso ries

o CV-19 $1
20.US

P

O
•Sold er & D eso lderin g Tool s

CV.94 Convertsmid & • Test Equl pments
Select your VCR/ Cable TV or ouldoor super band cable. • Capacit ors & Resistors

I T 5 . 3 $19 95 channels for viewing • And Many Others
~~~n;u~~~~n~ ~·le~3s7 ohmInput: 00 • on your TVset! • Call 415-532.2711 for free catal og

- - NO MIN IMUM Shipping $3.00

== $15 or und er $4.00
V1S4 Overseas ord er add $5.00
-. COD $1.50 25% Deposit required

•
. . M.O., VISA, MIC, COD, Company Check

CAL . Resid ents add appro. sales tax

Allow 2 weeks fordelivery of your FREE
1982-83 PPG CATALOG.

PPG ELECTRONICS CO., INC•
791 Red Rock Road, St. George, UT 84nO

1-801.Q8.3627

----._-..-.._----~----

-------- _------

~SEE ·~

NEW
from PPG Electronics

BODY
BLINKER

available NOWI
for only

$Ei.BS

these electronic kits in
Kit Centers throughout the

U .S.A.~

Digital~
Slot Machine

c,m~"'4 $
801 PoWt Db &Q 12-¥Ott c.. DIP'
!m~ I", &44 T.Y. JaMftII(
803s,.. WIr GlHI &46 12-'101t StrllMi Stick
~ Mtl.II 0... rA wtIoot*AlItm
!!05logic "'* 852 ComllINtittI lIckIAtarm CllClu.I
1106 Illf1lIr Alarm !!J5EIIctrItIk 11Mb
!lOll DIdIIN MWr 858 Olgilll RIllItttt
!lOO LED~ MtttOMIM a605ot.. yilt hpt.ttd hwtr SII9PtY
111 Otullh DItbIM Maker lIi51 lig SwtId PINOIt Otpll
112 Sln ll OKlllltor lI62f ......... MotIf s.,... Clll trII
114"'bIt 1-. ae6Dlf1t11 SlotMIdIIM
. 16 MiM-wIN. I16& DigItIl Ole.
1" FIsllC&IIw alOMInoI Tn ter
820SIlIftlIMf UtIl:J S76UigIt DJtItal Click
821 CtlristlNl TM 818 DIgltJI Bird:=u:~.. DrpI : =i~= ft••tIcI,..... SUpply

82tif llU l ex . a&4 StuIldActft. tlcl CoItr Orgall, 1-cUl1Hl
IZS.. yilt hw« SupPty aa6 AlldiI .....,..11lwe-
SXlMlIIti1IU''P''' ''IWIrSilpply SMlHlrIrlH TlnIlIftw
134 c.Ier Orpa ).dlu• . 1-<Mtr11 890 SIOp-KtleJII TI-' Tt" .,.
aJ6 kNlIIlII. WMu.I CItor OrgIll a92TfIItptlIat HIkI Buttlfl
140 VllriIbIe Strobe utM !')4 "uor c.lI!StlIlId GtMrltw

a9SlilUry CIItt.

~ Also available

~PPG's Basic
Electronics Course
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"The Deluxe II"
Is The Ultimate In UHF Sine Wave

Converter Technology
PC BOARD & PLANS $20.00

printed circuit
ave er kit that outper-

PLEASE
PRINT CLEARLY

TOLL FREE

1-800-782-2701
TOTALCOST SHIPPING

EACH EACH

$152.99 $4.95

D, SU T-E 222, LAS VEGAS, NEVADA, 89109

DESCRIPTION OF ITEM

With purchase of COMPLETE SET OF PARTS & ENCLOSURE

PC BOARD, PLANS, PARTS & ENCLOSURE

QTY

SEND THIS
ORDER FORM

QUANTITY DISCOUNTS AVAILABLE

GRAND $
TOTAL L... ....I

$30.00 $1.50

$132.99 $4.95PARTS & ENCLOSURE ONLY

PC BOARD & PLANS ONLY

NAME _

ADDRESS _

MO. DAY YR.
CARD NO. EXP. DATE _

CITY/STATE/ZIP ORDEn DATE_-::~-=-=~-:=__

DVISA DMST. CARD

--- FOR IMMEDIATE DEUVERY MONEY ORDERS OR CERTIAEO CHECKS PREFERRED - PERSONAl CHECKS AllOW 4 WEEKS FOR DEUVERY---

CIRCLE 48 ON FREE INFORMATION CARD



NETWORK SALES, INC.
2343 W. BELMONT AVE.

CHICAGO, IL. 60618
312-248-3202

ADJ . COIL
pri - .44 uh CT

sec - ,33 uh
3/ 16" form 99¢

MITSUMI
UES A55F
VARACTOR TUNER
CH AN. 14-83
300 ohm INPUT $17.95

3/8" sa . TRIM POTS
TOP ADJUST
1K 10K
5K 20K 79¢ ea.

TERMS: VI.a . M.C., Check,
Money Order or COD (add

3.00). Min. Order $10.00. Add
$2.50 S&H tor USA III. add 7%
Tax. Mall Order Only. Phone

Orders Welcome.
WRITE FOR OUR MONTHLY
UN·ADVERTISED SPECIALS

PANEL MT. 10 TURN
500 10K
1K 20K $5.95 ea.

ASTEC MODULATOR
MINI VIDEO MODULATOR
FOR USE WITH
CO MPUTER-VIDEO
GAMES.
WITH SPECS. $8.95

GENERAL INST. UHF
TUNER MECHANICAL 12
VDC 14-83 DETENT
TUN ING $4.95

UHF AMP KIT
25 d b gain

$9.95

'iiIlii\

VARI CAPS
10 - 60 pf69¢ each
30 - 90 pf 69¢ each

POPULAR CHIPS

LM 301 1.00
LM 380 1.25
LM 386 .79
NE 564 2.50
LM 565 .89
MC 1330 1.10
MC 1350 1.00
MC 1358 1.10
MC 1458 .49
MC 1496 ' 1.50
LM 1889 1.85
7808 .75
7812 .75
7815 .75
7818 .75
MV 2109 .69
2N2222A .30

CHOKES
.33 uh 33 uh
.47 uh 100 uh
15 uh 10mh
18 uh 69¢ each

Call Toll-Free 800-526-4928
COD ORDERS WELCOME (Min. order$25)

CALL OR WRITE FOR OUR 1982 PRICE LIST

SPECIAL (Min. 5 pes. each)

2SC867A 2.95 AN214Q ..
2SC1034 5.95 STK439 .
2SC1114 3.45 UPC1181 H .
2SC1308K 2.25 UPC1182H .

TECHNICIANS
REPAIRMEN • H0881EST
WE CAN SUPPLY YOU ALL YOUR NEED FOR YOUR

MAINTENANCE, REPAIR WORK & DESIGN.
AMERICAN, JAPANESE, EUROPEAN TYPES

REPLACEMENT FOR ECGe

CHECK THIS' (Min. 5 pes. each)
YOUR ECGe YOUR

Type No. PRICE Type No. PRICE

123A 28 500A ' 8.95
152 60 523 ' 10.75
153 65 526A 10.95
165 2.25 HIDIV·1~ 3.75
238 ' 2.25 HIDIV·3~ 3.75

3 YEARS WARRANTY ON EXR PARTS

DIGITROlYELECTROlYIC
110 Hillside Avenue, Springfield, N.J. 07081

201-379-9016, 379-9019
ECG IS A TRADE MARK OF PHILIPS ECG.

DIGITRON IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG.
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QU IETER THAN SHUGGART DRIVESl

Enclosed in a handso me metal enc losure,
co lor matched to your A pple. Connects to
your App le Disk Interface Card orto our own
App le Compatible Disk Dr ive Card. 90 day
w arranty . Includes cable. If not sat isf ied
ret urn within 30 days for full refund .

Disk Drive $274.99
Controller Card . . . . . . . . . . . . . . . . . . $ 89.95

SATELLITE TV KIT!!!
It's not ready yet, but we guarantee it will be revolutionary in size and
price. Send or inquire for preliminary information. Priced below $350.00.
Available in April.
LSS-1 less than $350.00

• 3112 Digits
• DC 0.5% Accuracy
• DCA and ACA up to 10A
• OHM up to 20 M OHM
• Audib le Continuity Test
• Diode Check
• Leads and Battery Included

DIGITAL MULTIMETER
MIC-6000Z

.....
"'. 6 n. I liA

~ "'" -~"?

. '«
- .

DISK
DRIVE
FOR
YOUR "'­
APPLE ""

NEW

Digital Multlmeter
MIC-330OA

PS-1 Assembled 32 element antenna . . . $19.95
PS-2 20 dB gain microwave receiver kit

with variable power supply kit . .. . $50.00
PS-3 Complete package PS-1 & PS-2 . . $65.00

Mounting Hardware Included

~mtfflft""'flfffffllfHl

Microwave Receiver
1.9-2.5 GHZ

• Kit Form. 31'> Digits
• DC .5% Accuracy

• DCA up to 10Amps' OHM up to 20 M OHM
• hFE measurement. Floating decim al point

• Leads + batt ery includ ed. Easy inst ructi ons

A high quality Digital Meter Kit at an affordable
price. Educational and enjoyable to build, the MIC
3300A is a high quality meter for ali hobbyists and
maint enan ce work.

MIC-3300A Kit Form $59.95
Carrying Case $ 9.95

Microwave Preamp!!!
Use with PS-3 Kit. Adds 20-25 db gain to
boost recept ion distance.

• Low Nois e
• High Gain
• Can be used with all exist ing

stop sign board receivers!!!!

PS-4 . . . . . .•. .1..~~:~ .~~~. :.r~.:..~~.n ~~4.95

AUDIBLE The MIC-6000Z is a professional Multimeter at
an inexpensive price.

The 6000Z works up to 1000 hours on a common battery, also can withstand 1000
VDC loads . Resistance ranges are protected up to 400 VDC. For your added
conven ience the MIC-6000Z has a built -in 10 amp current capac ity , so you don't
need an accessory shunt.
MIC-6000Z Assembled $89.95
Carrying Case $ 9.95

ADJUSTABLE
DUAL POWER
SUPPLY KIT

MICROWAVE PREAMP
For your Parabolic Dish Antenna

• Improve your picture qualit y
• Increase your recepti on distance
• 15 db gain, 2 db noise factor!
• Easy assembly
• 1.9 GHz to 2.5 GHz
• Mounts indoo rs or outdoors
• Can be used with PS-5!
DCS-1 KIT $39.95

MICROWAVE RECEIVER SYSTEM
• Commercial grade reception - 1.9-2.5 GHz
• Sturd y Parabo lic aluminum reflector antenna
• High gain 50 db!
• Line of sight distance 45 miles!
• Down convert er located in yo ur house not out­

doors in the antenna.
• Complete system, power supply, cable, assem­

bled reflect or antenna, and downconvert er.
• Oownconverter mount ed in att ractive cabinet.
PS-5 Assembled $129.95

Kit Form $ 99.95

• Adjustable Posit lve & Negative Supplies
• Positive and negative 1.2 VDC to 15VDC

• Power Output (Each Supply) 5 VDC @ 500ma,
10 VDC @ 750 rna, 12 VDC @ 750ma, 15 VDC @
175 ma • Two 3 Terminal Adjustable Regulators

with Overload Protection' LEDon indicator
• P.C. Board Construction ' 120 VAC Input

RM1 Kit $24.95

MORE GAIN Than a

~rfE~E~~~~~045 Mltsuml
UHF 470-889 MHZ Tuner
CHANNEL 14-83
OUTPUT CHANNEL 3
75 OHM INPUT
Comes with adapter board. You can plug Phi lips Tun er
dir ectl y in place 01a Mitsumi
Part No. Description Price

. PWD10 Philips UHF Tuner ELC 1045 $23.95

R.F. Modulator
Combine both aud io and video output ont o
channel 3 or 4 of your T.V . set.
Sing le I.C . chip (MC 1374) makes for quick
and easy assembly. Single adjustment con­
tro l! A mu st for every video recording or
co mputer enthusiast.
VH-O Kit $19.95

Tired of getting up to change channels? Get
rid of that mechanical cable controller. Relax
with . . ·PHILIPS CTC8R Remote Cabie

Converter

UHF T.V. Preamp
Features:

• 25 dB ga in!
• Kit

Your recept ion wi ll d ramat ically improve!
This un it w ill enable you to pull in sign als
you never knew were there!
For both ind oor and outdoor use. Input and
output impedance 75 ohm. No adjustment!
Easy assemb ly .
JH-O Kit $22.95

16K Apple
Ram Card Kit

• Upgrade yo ur 48K Apple to fu ll64K Ram.

• Hardware/Software compatible with
Apple language card and Z80 card .

• Run App le Fortran or Pascal
Kit $39.95
Bare Card $13.95

• Micro co mputer technology
• Quartz con tro lled IC's lock in pi ctu re & pr event dr ift
• 60 channe l select io ns
• Programm able tim e on and off
• Favor it e channel memory and recall, plu s scan
• Wireless hand held "i nfra-red" tran smitter sys tem (25 ft. )
• Automat ic f ine tun e
• Adapt able to any brand television
• One yea r warranty service
CTC8R $139.95
CTC9R (with 24 hr. LEDdigital clock) $149.95

SEI, Inc.
912 w. Touhy, Park Ridge, IL 60068

illinois Residents
(312) 564-0104

Orders Only, Toll Free #
(800) 323-1327

Minimumorder $15.00. Add 10% ship­
ping on orders under $35.00. Orders
over $35.00, add 5%. Illinois residents
add 6%Sales Tax. Catalog - $1.00 VISA and MasterCardAcceptable
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• Very Easy to Operate

• Various test, check and , 111111111111.
, 1111111/11. '1111111/1/11.

protect ion functions for ' 'IIIIIIIIIIIIIIIJZZ'//llll/II/IIII/!
/ . 11'111/111/1/1. 1'11111/1/1/1.

correct programming !l-IlOiI '1/1/1//1/1//1/1
.....n~S!

• Programs 10 pieces /;,;;;'~iIl<--_
of the following
at one time:

2716
2732
2732A
2764

(models for other types of EPROM 's also available)

• Lowest price in the industry : $999.00

• Write for brochure

Fujitech
Model M-64 Programmer

FRANKLIN ACE 1000
$1350 .00

AND DRIVE YOU

16K EXPAN SION K IT 64K EXPAN SION K IT
8 pes 4116 200 ns 9 pes 4164 200 ns

$11.95 $74.25

lIvtl 5'" In du str y Standard 5 1/ 4" Win chester D isk
Dri ve
6 mB . . . , . , " S865 00
Sierne ns" S" Flopp y Di sk Do ve
FOD 100-8 ........ .. , S300 00

MP SYSTEMS
WILL IMPROVE

YOUR MEMORY . .

S349.00

LPS It(R

10 1'55.00

3 1/ .. "

RESPON SE
60 TO 30,000 Hz

Milton-Bradley
COMPU TER PERFECTION
new bo ards wi microproce sso r

99¢

' LIGHT GUARD'

auto light off unit "#
adjustable timer
2/12v. lOa . relay circuits

sea rs so ld '39.95 $5.95
Voltage Regulators

+ 5V. 7805
o -sv, 79M05

+ 6V. 7806
+ 12V. 7812

5/'5.50 10/'9.95 +15V. 7815

MOTOROLA PIEZOSPEAKERS

$6.95

CIRCLE 81 ON FREE INFORMATION CARD

MONARCHY ENGINEERING INC.
380 Swift Ave. #21

So. San Francisco, CA 94080

Dual Computer ChIp Set
2 CPU & MP U Systems/Dual ­
Clocks . ACLU.
512 X 8 Bi Pola r Ram 50 usee .
& su pport
R 296Z'J Bi Po la r Ram
J.t l S6204 Vo ltCont . OK.
74121 (2) 7413(2)
29701 64 X 8 Prom
Me 8601 Mono stabl• • Re trig .
Mult ivibrotor (2)

ULTRASONIC BUG ELIMIN ATOR
Ie BASE CIRCUITRY WITH PIElQ
All COMPONENTS -
ELIMIN ATE COC KROACHES,

FLEAS, BUGS. KIT S 14.95

3" SQ.
# FAN31

550
12 00

S2 95
4 25
1 80
2 ; 0
337
1 10
377
4 21
1 25

. .. .... .. " .. .. . S 695
........ .... ' 3455

4 00
6 20
8 55

1765
875

EPROMS
565 27 16 .
9 00 2532 .. '

DB CONNECTOR

2708 .
2732 .

6500 FAMILY

$100.00 mi ni m um order.
Term s C.O.D. Prepaid or cred it to rated fir ms.
F.O.B.: Laguna Hill s, CA .
Shippin g charge. will be added.
All pri cing sUbject to ch ang e withou l no tice .
Cal, tor quantity pr icing .
B ank cards accepted : MasterCard . Visa

APPLE CLOCKCHIP
MM58 167AN .. .. .... .. S 15 00

DB 25P IRS2321
DB 25S (Female) ..
Hoo d
DB9P . . " , , . , . . , .. , .. ..
DB9S .. ,
Cover
DB1 5P
DB1 5S
Co ver .

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

High reso lution high speed l igh t pen l or Ap p le II' ''
co m pu te rs Cornpau b te wllh Frank li n Ac e 1000

R650 2P
R6511P .
R6520 P
R6522P
R6532P . " , .
R6545P ..
R655 1P .
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WE WILL BEAT
ANY COMPETITOR'S

PRICES!
Call before you buy

•

ORDER TOLL FREE
(800) 538-8800
.(800) 848- 8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100'1u GUARANTEED

EPROMS STATIC RAMS

1702 (InS! 3.00 2101 b450nsl 1.85
2708 (45ns 2.99 21L02 (25 ns LP 1.55
2716 rv 450ns 3.49 2111 (450nS! 2.49
2716·1 5v 350nsl 7.85 2114 450ns 1.75
2532 5v 450ns 7 .85 2114L-3 130bns LP 1.85
2 732 5v 450ns 6.49 2114L-2 200ns LP) 1.95
2764 5v 450ns Call TMM2016 (200nsl 5.49

TMM2016 (150ns 6.49
DYNAMIC RAMS TMM2016 (lOOnS! 7.49

HM6116 1200ns Cal l
HM6116 150ns Call

4027 r5 0 ns l 2 .00 HM6116 120ns Ca ll
4116 200ns 1.25
4116 150nsl 1.75 LP = Low Power
4164 200ns Ca ll

Z80
Z80 A CPU 4.95

8000 16K APPLE Z80 A PIO 4.95
RAM CARD Z80 A CTC 6 .95

135 6 .95 8239 4 .75 Upgrade your 48K Apple /I Call for Complete Li st
)39 7.59 8243 4 .75
180A 3 .90 8250 14.90 to ful/64K MICROPROCESSO R185A 7.95 8251 4 .50
188 34.95 8253 8.75 BARE BOARD 14.00 REAL·TIME CLOCK
.5 5 7.75 8253·5 9 .75 KIT 39.90 MSM 5832l5 6 8 .75 8255 4 .50
l8 5 29.00 8255·5 5 .20 ASSEMBLED & TESTED 45.00 6.90'41 3 9 .00 8257 8.50
'48 14.95 825 9 6.85
'55 29.95 8272 39.00 LEDS 6500 UPGRADE 32.768 KHZ 1.90 5 .185 3 .90!O2 27.95 8275 29 .00
!O5 3.45 8279 9.25 Jumbo Red 10/1.00 YOUR 1 .0 MHZ 4 .50 5 .7143 3 .90
!12 1.80 8279·5 9 .95 Jumbo Green 6/1.00 6502 5.49 APPLE

1.8432 4.50 6.5536 3 .90
!14 3 .75 8282 6 .50 Jumbo Ye llo w 6/1.00 6502A 9.45 2 .0 3.90 8. 0 3 .00
!l6 1.75 8283 6 :50 6504 6 .90 or 2.097152 3.90 10 .0 3.00
~24 2.45 8284 5.50 6505 7.65 2.4576 3.90 14.31818 3 .90
!26 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS-80 3 .2768 3 .90 18.0 3 .00
~28 4 .50 8287 6 .50 6520 4.35 3.579545 3.00 18 .43 2 3 .00
~3 7 19. 00 8288 25.00 R5232 · Male 3 .00 6522 7.9!> 4116200ns 4 .0 3 .0 0 20.0 3 .00
~38 4 .7 5 8289 49.00 R5232 Female 3 .50 6532 9.95 811 0.00

5.0 3. 00 22.1184 3 .00
R5232 Hood 1.20 6551 11.75 5 .0688 3 .90 3 2.0 3.90

74LSOO SERIES Disc Controller
1771 16.00

'4LSOO .24 74LS123 .95 74LS253 .8 0 1791 27.95
1793 29.9574LS0 1 .2 4 74 LS 1 24 2.90 74LS257 .8 0 1795 49.9574LS02 .24 74L5125 .9 5 74LS258 .80 1797 49.9574LS03 .24 74 LS126 .79 74LS259 2.80

74LS04 .2 4 74LS132 .7 5 74L5260 .60 Interface74LS05 .24 74LS136 .49 74LS266 .49
74LS08 .24 74LS137 .95 74LS273 1.60 8T26 1.65
74 LS10 .2 4 74LS138 .75 74LS275 3.25 8T28 1 .95
74LS11 .3 0 74 LS 13 9 .7 5 74LS279 .4 9 8T95 .9 5
74LS12 .3 0 74LS145 1.10 74LS280 1.95 8T96 .9 5
74LS13 .40 74LS147 2.20 74LS283 .95 8T97 .95
74LS14 .8 9 74LS148 1.20 74LS290 1.20 8T98 .95
74LS15 .3 0 74 LS 1 5 1 .75 74LS293 1.79 OM8131 2.90
74LS20 .24 74 LS 15 3 .75 74LS295 .99 058836 1.25 CMOS74LS21 .3 0 74LS154 1.75 74LS298 .9 9
74LS22 .2 4 74LS155 .8 9 74LS324 1.75
74LS26 .3 0 74LS156 .89 74LS352 1.49 IC Sockets ST W!W 4000 .25 4017 LI5 4082 .30
74LS27 .2 4 74LS157 .7 5 74LS353 1.49 4001 .30 4 018 .9 0 4085 .90
74LS28 .30 74LS158 .7 5 74LS363 1.49 8 PIN .10 .49 4002 .30 4019 .45 4086 .90
74LS30 .24 74LS160 .95 74LS364 1.95 14 PIN .12 .50 4006 .90 4020 .90 4093 .90
74LS32 .36 74LS161 .95 74L5365 .89 16 PIN .15 .5 7 4 0 07 .2 5 4 021 .90 4 0 98 2.49
74LS33 .5 5 74LS162 .9 5 74LS366 .8 9 18 PIN .20 .8 5 4 0 08 .90 4 022 1.10 4 0 99 1.90
74LS37 .55 74 L5 16 3 .95 74LS367 .6 9 20 PIN .2 5 .9 9 4 009 .45 4 023 .35 4 5 02 .9 0
74 LS38 .35 74LS164 .95 74LS368 .69 22 PIN .2 5 1.30 4010 .4 5 4 024 . 7 5 4 503 .60
74LS40 .30 74L5165 .9 5 74LS373 .9 9 24 PIN .2 5 1.40 4011 .30 4 025 .3 5 4 5 08 1.90
74LS42 .49 74LS166 1.95 74LS374 1.69 28 PIN .35 1.50 4012 .3 0 4026 1.60 4 510 .9 0
74LS47 .75 74LS168 1.69 74LS377 1.40 40 PIN .40 1.80 4 013 .4 5 4027 .60 4511 .90
74LS48 .75 74LS169 1.69 74LS378 1.15 5T =sotcertau

4014 .90 4028 .7 5 4512 .9 0
74LS49 .75 74LS170 1.69 74LS379 1.35 4015 .9 0 4029 .9 0 4514 1.20
74LS51 .3 0 74LS173 .75 74LS385 1.89 W/W =Wlrewrap 4016 .45 4 030 .4 5 4 515 2.20
74LS54 .3 5 74LS174 .89 74LS386 .5 9 4034 2.90 4516 1. 5 0
74LS55 .35 74L5175 .8 9 74LS390 1.79 LINEAR 4 0 3 5 .8 5 4518 1.20
74LS63 1. 20 74LS181 1.99 74L5393 1.79 4040 .90 4519 1. 2 0
74LS73 .3 9 74L5189 9.50 74LS395 1.59 4041 1.20 4520 1. 2 0
74LS74 .44 74L5190 .8 9 74LS399 1.59 LM301 .3 2 LM741 .2 9 4 042 .75 4 522 1.20
74LS75 .49 74LS191 .89 74LS424 2.89 LM308 . 7 5 LM747 .75 4 043 .7 5 4 526 1.20
74LS76 .39 74LS192 .89 74LS447 .75 LM309K 1.25 LM748 .4 9 4044 .75 4527 1.90
74LS78 .49 74LS193 .8 9 74LS490 1.89 LM311 .6 4 LM1310 2.45 4046 .90 4528 1.20
74LS83 .7 5 74LS194 .89 74LS668 1.65 LM317T 1.65 MC1330 1.69 4047 .9 0 4531 .90
74LS85 .95 74 LS 1 9 5 .8 9 74LS669 1.85 LM317K 1 .70 MC1350 1.25 4049 .50 4532 1.90
74LS86 .39 74LS196 .79 74LS670 2.10 LM318 1.49 MC1358 1.69 4050 .5 0 4538 1.90
74LS90 .6 5 74LS197 .7 9 74LS674 9.50 LM323K 3 .75 LM1414 1.49 4 015 .90 4539 1.90
74LS91 .7 9 74L5221 1.10 74LS682 2.99 LM324 .59 L M1 4 5 8 .55 4 053 .90 4543 2 .70
74LS92 .65 74LS240 .95 74L5683 2.39 LM337K 3.90 LM 1488 .95 4 060 1. 39 4555 . .90
74LS93 .5 9 74LS241 .9 5 74LS684 2.39 LM339 .7 9 LM1489 .9 5 4 066 .7 5 4 556 .9 0
74LS95 .7 9 74L5242 1.79 74LS685 2.39 LM377 2.25 LM1800 2.45 4 068 .39 4581 1.90
74LS96 . 7 9 74LS243 1.79 74LS688 2.39 LM380 1.25 LM1889 2.45 4 069 .3 0 4582 1.90
74LS107 .39 74LS244 .9 5 74LS689 2.39 LM386 1.00 LM3900 .5 9 4070 .3 5 4584 .9 0
74LS109 .3 9 74LS245 1.89 LM555 .38 LM3909 .9 5 4071 .30 4585 .9 0
74L5112 .39 74LS247 .79 81LS95 1.65 LM556 .65 LM3914 3 .70 4072 .3 0
74LS113 .3 9 74LS248 1.20 81L596 1.65 LM565 .9 5 LM3915 3.70 4073 .3 0 80C07 .9 0
74LSl14 .49 74LS249 .89 81L597 1.65 LM566 1.45 LM3916 3.70 4075 .3 0 80C9 5 .9 0
74LS122 .45 74L5251 1. 25 81LS98 1.65 LM567 .9 9 75451 .3 5 4076 .9 0 80C96 .9 0

LM723 .49 75452 .3 5 4078 .3 0 80C97 .90
LM733 .95 7 5 4 5 3 .35 4081 .30 8 0 C9 8 1.15
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HAL·TRONIX
P.O. Dox 1101

Sou.ngO,., MI4619~

~ ,.~.",.... ........, . .
__.~l--~

WUllM

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS .. $69.95
12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS $39.95
16 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS $39.95
12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS.... ..... $29.95

PREAMPLIFIERS
HAL PA· I9-1.5 mhz to 150 mhz. 19db gain operates
on B to 18 volts at 10ma. Complete unit $8.95.
HAL PA-l .4- 3 mhz to 1.4 ghz. 10 to 12 db gain op­
erates on 8 101Bvolts at 10 maoComplete unit $12.95.

(The above UTiitsare ideal for receivers, counters, etc.)........... ............................

SMcl 20 c"'- l tI "'P o< $.A... L lor lftlor..... UOI'IaMlltr- r OllotNor
HAL·T~HIX proOuoc:tI.To ord«byl'l'-:1'1,. 21S-1712.

CompleteSets of P.C. Boards Available For: Unicorn
Robot Project and Heart-A-Matic Project.

MANY, MANY OTHER KITS AVAILABLE

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM­
PLETE WITH ALL PARTS INCLUDING A DIE·CAST
ALUM CASE AND COAX FITTINGS, REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish typeor coffee can type depending on the
signal strength in your area.)
2304 MOD 1 (Basic Kit) $19.95

(l ess case & hllings)

2304 MOD 2 (Basic-Pre-amp) $29.95
(tess case & IiIllngS)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95
(Includes case & fillings)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETEWITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
Assembled $34.95
Slotted Microwave Antenna For Above
Downverters .. $39.95

• PHASOR PAIN FIELD - Patentedand recently developed
inour labs is beingtestedbyGov 't tor riot control. Soon tocome
under weapons restrictionsasan internal machine. Easily nanc­
held. Hazardous IFNOT USEDWITHDISCRET ION.
PFF· l PLANS(sold loranimalcontrol) $15.00
INVISIBLE PAIN FIELD GENERATOR - Producesa di·

•
rectional lield 01 moderately intensepain to backof head up to
50' . Cigarettepacksizeenclosure iseasily hidden.

• IPG·3 PLANS . .. $7.00 IPG·3KKIT& PLANS $44.50
IPG·30 (assembled loranimal control) \. $59.50
PHASOR STUN/BURNING WAND - Produces sufficient
electricalenergy capable01 burningIlesh. intended asa person­
aldefense device.
PSW·3 PLANS .. $8.00 PSW·3KKIT& PLANS .. $59.50

RUBY LASER RAY PISTOL - Intense visible red. burns,
hazardous. with partssources.
RUBY PLANS(includesall part sources) $15.00
CARBON DIOXIDE LASER - Generates 20-40 wattsof
continuouspower capableof burning. cutting, hazardous. (with
all part sources). . . . . . . . . . . . . ..... $15.00
LASER RIFLE - Produces 200·3000pulses 01 30 wattopti­
cal energy . Porlableandeasily hand·held
LRG·3 PLANS .'. . . . $10.00
LRG·3KKITPLANS(minusdiode) $129.50
POCKET LASER - For the beginner, visible reo " optical
version" , non-hazardous.
LHC·2 .. . . . $5.00 LHC·2KKIT& PLANS .. . .. $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~~Sw;r~t_AW~ckW;~~~C . M iH~~!f:~I~ & PLANS $49.50
PARTICLE BEAM WEAPON - PLANS $15.00

INFINITY XMTR - Uses telephone lines lor selective home
or office listeningwhileawayonbusinessor vacation.
INF-l PLANS.. .. .. .. .. .. .. . $15.00
SEE IN DARK - Long range. totaldarkness.
SD-4PLANS $10.00
LONG RANGE WIRELESS MIKE - Crysta' clear quality

• - miniature.
FBT-?PLANS. .. $7.00 FBT·?KPLANS& KIT.. . $34.50
WIRELESS TELEPHONE TRANSMITTER - Long

~~~_;u~~~~~ $1 0.oo VWPM -5KPLANS& KIT $34.50

Send forFREE calalogdescripton01aboveplus hundredsmore
plans. kitsandcompleted items. Weaccept MC or Visa or when
ordering, send checkor money order. We pay shipping charges
'onordersover S50.00, otherwiseinclude10% with remittance.
SEN DTO : SCIENTIFIC SYSTEMS

DEPT. RB, BOX 716, AMHERST, N.H. 03031

LIQUIDATION
CLOSEOUTI

- 3112digit readout - Large, easy-to-
read 112" LCD display - Automatic
probe function switching - DC V, .7
mV-1 kV AC V.7 mV-.7 kV - AC/
DC Current- .1 uA-1A Ohms-.7­
20 M - Size : 6" x 3%" x 1112" Weight:
12 oz. (inci. 9V batteries) Test leads,

batteries & $ 9 9~arrying case 4 5
Included _

MUMModelLCD-250

- 3112digit readout - Large, easy-to­
read 112" LCD display - Automatic
probe function switching - 200 hr.
continuous use battery life - DC V,
.001-1000 DC mA, .1-200 AC V
1-500 K ohms i-2M - Size: 5%" x
3%" x 1%" - Weight: 12 oz. (inci.
"AA" cells) - Test leads & batteries inci.

An optional $
carrying case 39 95
is available @ _
$4.95 each

GUARANTEE-
If not completely satisfied with your
Mura DVOM, return it to Mura within 10
days of receipt for a full refund (less
postage and handling)

ORDERING INFORMATION-

Check or M.D. payable to Mura Corp.­
Add $2.00 per unit for shipping and
handling-N.V. residents add appropri­
ate sales tax- Allow 4-6 weeks delivery

BUY DIRECTAND SAVE Duetotheincreasingcostsofware­
housing, Mura is forced to discount its current stock of DVOM's to make
room for new inventory. This means you can purchase these fine
instruments direct from Mura at an extremely advantageous price.

These prices are in effect only while current supplies last, so order the
Mura DVOM you f eed today.

MUMModel LCD-200

-----------------Mura Corp. (Dept. RE)

I
177 Cantiague Rock Road I
Westbury, N.V.11590 Name _

t5 I Please send Address I
~ _ _ LCD-200 @ $39.95 ea.

g: I __LCD-250 @ $49.95 ea. I
~ I -- LCD-200 carrying case City I01 @ $4.95 ea. I
- State Zip
~ I Total $ amount of order. ----- .Ja: a.- _
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APPUCATION PROGRAMS ON DISC
Reereati onal Prog ram Pack . A756 7 $40.00
Home Calcula tion Progr am Pack -. •. A7568 1451.00
Programm able Ch. ract er Set/G amegraphics EdIto r A7569 1 13. 4 0
VICTerml-Termi natEmu latOf •• . A7570 $ 8.05

~

CD
co
W

s:»
::IJ
o
I

-So lder tail
low profile

Vectre x
ARCADE
SYSTEM

VIC GAME CARTRIDGES
$ 2 4 .0 0
$34.00
$34.00
$24.00
$24.00
$24.00
124.00
$24.00
124.00
124.00
$24.0 0
124.00
$ 24.0 0
1 24.0 0
$34.00
134. 0 0
$24.00
$24.00
134.00
$34.00
134.00
134.00
$34.00
$34.00
$24.00
$24.00
$2 4 .00
$ 34.00

COSMIC CRUNCHER A7536
GORF A15 37
OMEGA RACE . A1538
MONEY WARS . . A7539
MENAGERIE __ . •A7540
COSMIC JAILBREAK • . A7541
VIC AVENGER • • •• . A7542
SUPERSLOT A7543
VIC SUPER ALIEN A7544
JUPITERLANDER . A7545
DRAW POKER . '.' A7546
MIDNIGHT DRIVE •• .• A7547
RADAR RAT RACE A7548
RAID ON FT. KNO X . A7549
SARGON 11 CHESS. . A7550
SUPERSMASH A7551
CLOWNS . . . . A7552
GARDEN WARS . . . A7553
SEA WOLF ... ' . . A7554
ADVENTURELAND .. A755 5
PIRATE COVE _..... • . A7556
MISSION IMPOSSIBLE • ,A7560
THE COUNT . •• •• • . . •. A1551
VOO 000 CASTLE • . .. . A7562
MOLE ATTACK •••. A756 3
HOME BABY SITTER _ •••. A75 64
VISIBLE SOLAR SYSTEM .. A756 5
PERSONAL FINANCE . . . . A7566•

Cat. No. Descrip t i ~:m Wa~ • ~_O~

01307 1Q·Pm TO·5 41$1.29 4111.115
01308 14'Pln DIP 4/ $1.29 4 1$ 1. 115
04019 14·Pln DIP ' 4/$1.29 4/11.115
013051 16·Pln DIP 41$1.29 4'$ 1.115
03378 18'P ln 41$1.29 4 ' $ 1 . 115
038815 24·Pm 518 ~ Spacing 21$1.29 21$1. 115
03887 28·Pm 518" Spac ing 21$ 1.29 21S1 .115
05202 40· Pm $1.29 ea . $ 1. 16 •••
02123 a'Pln Mln l ·DIP 41$1.29 41$1.115

IC SOCKETS

. A7527 11 4 .515

. A7534 121 .00
A7528 110.00

. A7529 1 8 .00

. A7524 $54.00
•. A7525 585.00

• A7557 $ 5 4.0 0
. . A7 558 $40 .0 0

A7559 $40. 0 0

s • •
$300
$333
S ••
S •
S ,.
S • •

A7514

$ 1 2 5 .9 5

A151 . $26.95

Seimen s
FDD·100·8

8" FLOPPY
DISC DRIVE
-Sing le Sided
-Si ng le or Doub le Density
- Power Req uir emen ts

115 VA C ff/ 60 Hz
+24 VDC ffl' 1.7 A
+ 5 VDC ffi 1.2A

-77 Tracks. 48 Track s per Inch
-aOOK Double-D en sity Stor age per Disk
-6 msec Track to Track Ac cess Tim e
-S ize: 4.5" lC 8.55" lC 14.25"

Economy 3-5lot Board
- Simil ar to Aboye

ACCESSORIES
VIC·20 Progr ammer s Rel erence Guid e
Introdu c tion to BASIC Programmin g·Part 1
VIC Graphic Printer Paper
VIC Print er Rib bon Cart rid ge

Cardeo
6 ·Slol EXPANSION INT ERFACE BOARD
-Allows Memory Expansion up to 40K
- Ac cepl s up to 6 Games
-Includes Sys tem Reset Button
-All Slots are Swit ch Selec table

MEMORY E X PANSION &
ROQRAMMING A ID CARTRIDGE S
VIC SI<: Memory Expand erC. rtrid ge .
VIC 16K Mem ory Expander C.rt r idge
VIC·20 Supe r Expa,nder _. •
Progr.mmers Aid C.rt rldge . . . •
VICMON M.chine L. ngu. ge Monitor

VIC::20 SOFTWARE
AND PERIPHERAI.$

VIC PERIPHERALS
DATASETTE A7518
VIC SINGLE DISC DRIVE . A7519
VIC GRAIol HIC PRINTER A7520
VIC MODEM . . A7521
VIC1313 JOYSTl CK A7523
VIC1312 TWO PLAYER GAME PADDLES A7522
RS232CT ERMINAL INTERFACE . A7535

. ""'~ , - VIC::20-
...- HOME

l~~..__~~-: COMPUTER

• On" 189

A7500 Chess .• . .. . .. . ..•...
A7504 Grimm ' s FairyTrai ls .. .
A7489 The Car Pooler .
A7497 Super Math .. ..
A7502 The Gamb ler •.
A7501 ~aEk~~~m_~ .•. .

HI-RESGRAPHICSPAK . . .AT631 $139.95
-Ful ly Progammab le · 192 + 248 pi xe ls
-N umber of Video Pages is Lim ited Only by RAM Size
-Video Page is Both Memory & Bi1 Mapped & Can be Loc ated

Anywhere in RAM
-3 0 Graphic Sub rou tes - Contains 2K EPROM Mon itor

. $18.85

. $ 18 .8 5

. $18.85
A7-494 Manufacturing Cont ro l . .. . $19.95
Ai-4~ght Simulator . ..: ..: ~_._. ._'':-~.~.~

A,7491 Th e Stock Opt ion Ana lyze r . . $ 18 .95
A7484 TheOrg. nizer . . . . . . . . . . . •$ 11$.95
"7490 TheStam Collecto~ '. '~ "': ._~~ ~.9.5

A7487 The Checkbook Manager .• . $15.95
"74 85 The Budgeter . . . . . . . .• . .. SiS.SfS
A7486 The Loan Mor tgag e Arnor lizerS14.05

Jerro ld 58 -~:~~~l~yUi~ ~~~~eTdv;~:nb~e:~~
Channel Numbe r 01Channels Your Cable Company Carries.

-Wi re less Remot e Contro l Unit Contr ols: OniOll .
CORDLESS Ch.nnel se teeuc n. Chan nel Stepp ing. & Fine
CABLE TV Tun ing . From A.ny View ing Distance.

CONVERTER -~~tt'~":.~~~t:;YN~g;;S~:~i~~.V L7513

o"Iy$159 2/$298 Buy Z-SAVE IZD/
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Apineapple rM

The Alternative! The Compatible!
The Affordable! 48K Color Computer Kit!

FEATURES:* Fully compatible with Apple® 11+ * Built in 2-watt amplifier for realistic* Singleboard for easy assembly sound effect with volume control

$64500 * Popular 6502 MPU for large * 8 on board peripheral connectors
EACH amount of software for expansion* Game paddle connector on both * 14 key numeric key-pad

(please add 5% shipping and handling) sides of case * 5-amp switching power supply

Easy to assemble! All components are clearly silk-screened on the high quality double-sided
mother board. All integrated circuits, Ie sockets, peripheral connectors, keyboard, switching
power supply and the professional high impact plastic case are included.

~';'~~"'~-,a... "~ t.- ..
,1 ~ .: ••~. ' !~ o' •

. .

--
'-~....--.....-

. ' : ~; < .. . . .... . .
... :; • , • < • , I ~ ; _ ._ •

~ • • ~ ~ ..., ~ • • l • • •

. Ii ': ' , . . . . . -:~ \;

Switching Power Supply For
Apple®, f'P-II, and Pineapple Computer

Compact size switching power supply.
Sp!'clflcallon: 4006~ 4007A

+5V at 3A 5A
-5V at 2A 3A

+12V at .5A 1A
-12Vat .5A 1A

4006A . . . . . $99.00 ea. 4007A .. . . . $145.00 ea.

Size : Width 3'h", Depth 9'¥.", Height 2'1<"
Size and mounting holes will be same as the one used in
A I II

Replacement Keyboard
For Your Apple® II Computer

Got a bad Keyboard? Here's the alternative!

* Full ASCII code
* N-key rollover function
* TTL level output
* On-Off indicator
* Low power consumption
* With upper/lower case function $99.95 ea.

Kit includes:
• High Quality P.C. Board. 8 ea. 4116 (200ns) • All the IC's &
parts. 16-pin Dip wire. Easy to assemble . You can do it in less
than 30 minutes! $49.95 per kit

16K RAM Card Kit For Your
Apple® & Plneapple' Computer

51/4" Disc Drive 100% Apple® & Pineapple™
Compatible We did it once, response was great!
~~. - Now we are doing it again, don't miss it!
~ .1fJ $295.00 ea. w/o controller

• $385.00 ea w/controller

$2.25 J$2.25 10-99
$2.25
$3.65
$2.45
$3.05

- : :r:.....-

t . : • ~' .:::;

~ ~. .

5114" Flexible Disc Sale

••
o Apple IS a reqi ste red tr ad em ark 01 APPLE COMPUTERS. INC ~ STORE HOURS

SHIf"P1NG AND HANDllNG CHARGES Min imum Ord er $1000 I CellI. R.,ldents .dd 6 $ % \......~i

Und. r S~ 00 PUf ch " . Ow., S!>O 00 Putch.,. S.les 18 • . Phone Order s Acc epted on VISA or Me MON.FRI - 10.7
In,.d. C.l ,fo. n.. 1 ()"11, !t~ ONL Y, NO C.O.O 's. Pric es subject 10 ch ange .. SAT 0
Out'od. C alif li nd M•• teo b Can. d_ } 1!t'lilo 1O'!'L without nollce - 1 -6
0.. .." • • , 25 ""- 20'

6502 MPU Based Computer Motherboard!
You ask for it, yoLi got it!

* 48K on board memory (4116)
* 12K on board EPROM memory

(2716 or 2732)
* 8 expansion slots for peripheral

cards
* Composite-video output
* . 14'/." 8V:" $9995 ea

At last! Here's the computer case everyone
has been looking for!
Ideal for your homebrew
°AP_II 6502 MPU based computer.
Made with high impact plastic.
Color and shape are compatible
with the standard Apple II
computers.

Introductory Offer
$150.00 ea.

Keyboard not included see our Ad in this page. MODEL: AP-II

'AP-II mod el is compatible with Appl e II but not manufactured by Appl e Computers.
Inc. 'Apple or Apple II is a registered trade mark of Apple Computers. Inc.

Why buy other brands when you can buy WABASH discs for
much less and backed by 1-year factory warranty.

All discs come with Hub Rings

M13A411X 5'1<' SSDD Soft Sector

M43A411X 5'1<' SSDD io Hard Sector

M53A411X 5V." SSDD 16 Hard Sector

M14A411X 5'1<' OSDO Soft Sector

F111111X 8" SSSD IBM compatible

F131211X 8" SSDD 26 sectors 128 bytes
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LOW TIM OC STEREO PRE·AMP KIT TA-l 020

MARK V 15 STEPS LED POWER
OUTP UT INDICATOR KIT

All func tions same as Mark IV but this item
co mes with heavy-du ty alumi num front plate
and case . Fits Into the front panel of your
auto . t ruck or boat. Operates on 12 V DC.

$41.50 per kit

REGULATED DUAL VOLTAGE SUPPLY KIT
±10-30 VDC 6j 250 rn.II acijul t abl., fully reg ula tad. Kn
inc ludH all el-etJo nic pM1I , f itt« c ap ac itors . IC '. , hu t
links .nd PC Bo.d.

$12.50 pe r kit

19·' RACK MOUNT CABINETS

POC KET LIGHT
Comp lete with 5" fluoresc ent tub e.
powerful bulb and handy Strap . Runs
on 3 pes. 1 5 V " C" size batteries (not
included ). It's a prac ti cal , co nveni ent.
powe rful spotlig ht and fluo rescent ligh t.
Its superior quality is ideal for ind oor or
outdoo r use.

LOW PRICE $7.50

W IDTH DEP TH HEIGH T PRIC E

" . 11 W ' 3·· 52 5 50

" . 11 '/, " 5·· 5 3 1 50

" . 11'1," r- 53950

BIKk ..nod lzed fron t p..n. 1With bhlck te llltur.d e..n

SPECIAL $16.50

LASER
SUPER LANTERN

Brilliant fluorescen t lantern
with 9" 6 watt fluo rescent
tu be . Featu res incl ud e:
Powerlul direct bea m spot­
l ight w ith fN prefocus bulb:
Buzzer hom - either con­
stant or time intervals of
sonic alarm: Twin blinker
- red amber fl ashin g or red
& amber flashi ng on time
Intervals ; fully adjustable
nylon strap. Operates from
o size batteries or plugs
into vehicle cigar lighter
socke t.

OUR LOW PRICE

$550 eac h

6·WAY AIC ADAPT OR
Input 110VAC Output 3V . 45V. 6V. 75V & 12 VOC

Current 300 mA

DC Servo feedback circuit makes this power ~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~
supp ly a must for our TA~2000 amplifier. The
TR~747 will mon itor the operating co nditions of
the TA-2000powe r amplifiers. MODEL TR-747

$24.95 per kit

TR-747 DC

SERVO POWER

SUPPLY
FOR TA-2000

SU'PER FM WIRELESS

MIC KIT - MAR K III
ThiI new deJ,igned ctrcutt "'" high FREQ FET tr.,,~.ton

wUh 2 .t.ge ~mp. Tranamtu FM~ (..... '2OMHz) up

10 2 blocks aw.y end with 1M ""tta ......nt¥e ConcMnMf'
mic rophone that COft'llH wtel the lUI .-ow.rou 10 pk:k up
MY IOUnd within 15 fL ...y. K111nctudH.1eIectI'onic~

osc coIk and PC 8c«d. Poo#rMf tuppfy W Oe.

FMC·1OS

SIUOPerKtt

Tr.nsfor mer
$10.50 ....

TA·323 60 WAITS TOTAL
30W +30 W STEREO AM P KIT

Th is is • so lid Shit • • u tr .nsi s tor ci rcu itry with on bo ..rd
stereo pr...mp fo r mo s t mi cr op hone orphone input Po_r
output employs 2 p.irs JrnItching O.rlington Tr ..ns istors
driven by th e popul.r2N3053 DriverTransiston. Fo ur bu ilt
on board controls for , vo lume, bal ance , tr . bI••nd bas s .
p~ supply requ ire s 48VCT 2 .5A tr.nsformer. THO of
less than 0 .1 % be tw . en 100H z-10 Khz at full power . (30
W. tt s + 30 W .ltsloaded int o aO).

Inco rpor. t e l br and· new DC d eli gn th at giv .1 a freq uency
relponl e fro m O· 100Khz ±O.5dB. Added futures like
tone de fea t . n d lou dn es l co nt ro l let you t ailor your ow n
freq ue ncy sup~iel t o a lim ina te power fluc tu ati on !
Sp eci licetion s : • TH O/TI M 1..1 th ..n .005% • Fr.quency
respong DC t o 100KHz ± 0 .5dB • RIAA devi ation ±O .2dB
a SI N rat io better thll n 70dB • S ensitivrty Phono 2mV
47 K1Aux 100mV 100K • Output l...,e 11 .3V • M u out pu t
15V • To ne controls 8 a ll±1Od B @ 5OHl/Tre~e±1OdB

@ 15Hz. Pow s upp ly ±24VOC ~ O.SA. Kit come l with
regule t ed pow supply, e ll you ne ed is a 48VCTtr..nsf or -
mer @ 0 .5A.

Only S44 .50
X'fo rm.r

$4 .50 e• .

AUDI O FREQUENCY SPECTRUM
ANALYSER KIT TA·2900

• ~, L ~~- --- _..-._-_._- -_._-
:. .'~ :i . & : ~ .. .. - .. .. : : :. • •
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MARK IV - 15 STEP
LED POWER LEVEL INDICATOR KIT

Thi l new Itereo I....el indicator kit conlil tl of 3 6 4-color
LEO' I (15 per c hannel) to indteate t he sound leve l output of
you r .rnplif.... from -36dB to +3dB. Comel with a well
deligned Iilk ICr.." printed pI.ltic panel and hils • • el.ctor
switch to . 11owftollting or gradual output indiceting. Pow er
suppty ts6· 12 VOC wTthTHG on bo ... d input lenlitivity con·
trol • . This unit e..... work wTth ..,., .mptffier from 1W to
200Wl Kit inclu de s 70 pc l d rive r tranliltors, 3 S pcs
m. t ched 4 -color l EO'I , aU other ele ctronic com po n ent s .
PC Bo....d lind front pa n.1. MAR K IV KIT

$3 1. 50

TA·800

A GOO D BUY
..t $6 5 .00

120 W PURE DC POWER STEREO AMP KIT

MODEL TA-2 000

$83.9 5 per kit

GOOD NEW S FOR HI·FI NUTS! ~iiiiiiiiiiiiiiiiiiiiiiiiiiiiii.iiiiiiiiiiiiiiiiiiiiiiiiiiiiii~
Introd uc ing ou r TA· 2 000 200 w.tts P.P . Super Mirr o! pi
Am plifier Kit .

By usi ng four s hl ges of mod em P.P . Su~r Mirror Circuit
THO .nd TIM . ra kept und .... 0 .01 % .t rated outputl

S PECIF ICATIONS : 200W RMS into 4 o r S O

.0 to 100,000 Hoi(.11W)

+Od B, - 1d B

• SIN tMtt., thM 100C1B

• La.. than 0.01 '" kJta l
HIInnonk' DdtorUon .

Tun« is the mo s t importent pwt of the c ircurt. Don 't let

tho •• $ 19.00 tunerl fool you .
All units ..... brand new from 5.nyo. When order1"'!i1 piau.
specify model number. t

SANYO UHF VARACTOR TUNER

f OR U HF CHANNEL 14 · 83 ~iiiiiiii~~iiiiiiiiiii~iiiiiiii~ii~~~~~~~~~~~~~ii~Tu ning ~tag. +1 · +28VDC. Input irnpedenca 75 0 . IF
bendwKtth7. 1ISMH.z. Noi..fi!ilure 11.5dB Mu. Si.ze 2 %" x

1'A"' x ~". Suppy voltage 15VOC.
Model 115· B·403A, Video IF 46.0 M Hz

Model 11 5· B·405A. Video IF &2.5 M Hz

$3 5.00 ••.

Getting pow.r hungry from your s ma ll e mp?' H. v. to w ..tc h
yo ur bu dge t?' Her e ' s . good . o lut ion ! Th e TA· a OOis . pure

l:wiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ DC .mplifiet' with. bu ilt in pr....mp . All co upl ing e ..pa ci-
,. tor s ar••lim in.ted to giv e yo u a tr ue re production o f th e

ITMJsi c . On bo .rd to n. and vo lume con tr ol l co mbi ne d w ith
bu ilt in power supply m . k. the TA· BOOthe most ce mpect
st ereo amp . v. i1. b le. Sp.cific.tions : BOW x 2 in to a o .
Fraq . r.ng. : OHz·1 00KHz ± 3dB . THO .0 1% or b. tt e r. SI N
r.tio: SOdB . S. n sit ivity : 3 m V in to 47K. Po w er R.quire-
mant : ±24·4Q Volts. .

FLUORESCENT AUD IO LEVEL MON ITOR
Thll Ii Ihe l ind 0 1 VU mon,Io ' 11'1 . 1 ' l be mg \lied botmot.1
"mphl,t'f m .f'lUI. c lure rl Ie l . 11' U' l'd to ll mp illy Clrcu,t
I.youl E.. ,y 10 .Sll' mblf' ,lind c.n be uSf'd w ' lh . 11po wl'r
1"",,1 . ", ph l'l'rl POWf'r r"q uHl'mt>nl 12VDC

100W CLASS A POW ER AM P KIT '

TA·1000 KIT

551.96
Power-:r,;;;rormer

~

Dynamic Bin Class " A" circu it de sig n makes this un it
un ique in its cl • • • . Cryst..1c l. ... . 100 watts power output
w ill utisly t he most picky fan s . A perfect combin. tion
with the TA· 1020 low TIM s ter eo pre·.mp.
5~cific.tion. : . Ou tp ut power 100W RMS into 80,
125WRMSinto4n . Frequencyrespons. 10Hz-100KH.z
• THO leu tha n 0 .01 % a SIN r.tio batt.... t h. n BOdB
• Input nnsitivity 1V max. • Power suppty ±4QV 0 5A.

$15.50 ••.

ULTRASONIC SWITCH KIT
Kit includes the Ultr. Sonic Trensducen. 2 PC Boards for
Ir.nlmitt... and receiver , . n electronic: parts and instruc·
tions. Eas y to buikt and .. lot of uses .uch as remote control
for TV, g.... door . al .rm system or count... . Unit operates

by9-12VDC.

"FISHER" 30 WAIT STEREO AMP
MAIN AMP (15W Il 2). lOt Includes 2 pel. FI. he r PA 301
Hybnd IC, all eleclronlc parts wi th PC Board. Power aupply
:t 1IVOC (not Incl uded). Power band with KF 1"' +3dB ).
Voltage pin 33d8 . 2OHz·2OKHz.

Super Buy
Only $11.50

WH ISTLE ACTIVATED SWITCH BOARD
All bo ... ds .... pre -. ..~ and tested. Your wtVs t\e t o"- s
FET conden ser moophone from. distanca, .. '- .. 30
feet _8'1 (sensitivity can be e •• ity adjus ted), will turn the
sw itch on .nd if you whistl. agMn. it wi n tum oH. Ideal for
remote control toy s, .lectric. appli..-.c••uch .s~s, cof.
fM pots , TV, Hi-F i. radio or other protects. Unit worlts on

9VOC .

MO DEL 968 . .. $4.50 .

MO Del TA88 A

O· 15VDC e 2A

MO DEL TA88B

O·30YOC @ 1A

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPL Y KIT

* NEW ITEM*
MO DEL 001·0076

$12 .50 ••.

All solid st.t. circuitry with~h efficiency pow.,tr.nsis - ~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~
tor 250 388 and IC voltage regu l.to r MC 17 33 . Output pi
voltag. can be adjusted from O·30V a t 1A current limited
or O·1 5 V . t 2A CUrTent limrted. Internal r.sistance is I...
than 0 .0050 , ripp le and noi s. Ie.. than 1m V. du.1 on
panel rM1: .... s for volt.g. lind ..mp reed ing. ..Iso with on
board LEO . nd .udibl. ov.r Io.d indic . tor . Kit comes with
pr.-dri lled PC Board. instructions, .U nec. ssary .Iec­
tronic components , transformer .nd • profellionel look­
ing metal c.binet. Th . ba st proj.ct for s c hool and t he mo st
useful instrument for repairmen. Bui ld on. tod ay l

$5 9 .50 P e r Kit
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Only $9.70 each

POPULAR
MISCElLANEOUS PARTS

10K Volume Contro l
With OPOT SWitch ••. $1.49

10 · Up • •• • • •• •.•• 1.19
,'ow 10K Thumb wheel po ls

1 ·1 2 39
13 ·U p 29

Tor Olds · T)O.12 . . . . . . . 46
2(1 . Up 25

r c roc s . T31·2 . •••• •• . .38
2O·Up .25

UHF - VHF - FM

~
SPLITTE R

EJ
4D-900 MHz

~ Ask

'0<
~ .'>TV

Low Loss 3 5-4 db, Lo., VSW R

"'Wtq~r oo! 1·9 ' 2.49 ••.
HouSM'lIl ro-ue ' 1.89 ...

OPEN
TUES · FRI

10 ·6
SAT 10 · 5

CLOSED SUN ' MON

- NO MINIMUM ORDER

PQPULAR IC's

TOP QUALITY
NO SECONDS

' 0<
CATV · MATV · VCR

15 ohm · 90 db Iso latIon

While They LuI ' 6.95 ...

t ms box is 11 ~I"W , 4", " H ·
6 ......0 WIth a re mo vab le
arurmnurn u .etrape d Ch3SSIS
11'W · 3Yz"H · 6··0 Inslde

' 12.50 ••.
' 10.95 ••.

FM Wireless Mic
Broadcast through any FM radio or
listen without being seen. High sen­
sitivity. Battery operated . Comes
comp lete with parts, PCB and in­
structions.

Order Model 1438

Double Fuzz Box
Hook betwee n amplifier and guitar
for expanded sound . Select differe nt
Fuzz 1 or Fuzz 2 sounds . Battery
operated . Parts, PCB and instruc­
tions are all included .

Order Model 1388 Only $16,60 each

' 3.50 ••.
50£ _ '2 .25 ••.

UHF
TUHERS

Conti nuous
Tunc Model

POPULAR
MICROWAYE

PARTS

5"
OElUXE
SPEAKER

Handlel up to
15 watt s . 4 Ohm s

3 oz. c erarmc Magnet

' 1.89 ••.
' 10 up ' 1.49 ...

MRF.901 . . . . . . . . .. . . . . S2 . 7~

9 ·Up . . . . . . . . . . • •. 2,HI
l,lRF911 . . . • . •. . 346

i · Up . . .. . . . . . . . .. 3.12
...80·101 . . . . . . . . . . . . . . . . .ill
CHIP CAPS • ,001 mId •••••• .50

2'6·Up . • • • • • . . . • . •.. 30
2N6G03110t-"' ''' 'Vl102l . 11.96

5% MICA CAPS 5%
tOpf ."2" n ~p1. .6&I: • •
<l3pt .36cea 1200pf .. 8'k ta

11Opf .36Coa 3OOOpf . 13 9 .a
Call tOf QU' III Jty O,sCCMlIII

$34.95••.

R.F. ~~
ELECTRONICS .:.,
1056 N. STATE COllEGE BLVD.. DEPT. R
ANAHEIM, CALIFORNIA 92806

PERSONAL CHEC KS HELD FOR CLEARA NCE
INCLUDE POSTAGE - SHIP PED SAM E DAY RECEIVED

' 10.95 .
58.95 .

Only $19.30each

i ii i , .
Sanyo YOUR Mit sumi
45 MHz CH OICE 45 MHz
Output 52 4. 9 5 ... Output

Call tor Quantity Prices

SCOOl
2 or more

BRANO NEW UHF
VARACTOR TUNERS

$39.95 ••.

NOW AVAILABLE
NEW TUNEABLE DELUXE MODEL CVU·1000

GOR MORE

56.95 E.4.

POWERTRANSFORMER
24V CT, 400 mAo
M. de In U.S A .

Cabinet Dimensions:
7V,"wldex9Yt" high x SYl "
deep . Romoyablc 118" th iCK
b ack cover.

' 3.69 . . . 10 · <Ii ' 2.75 . . . 50 ormor. ' 2.25 . a.

SPEAKER CABINET
Popular speaker cabinets lor
those ' .amous home brew TV
circuit s. Spe ake ra inc luded.

WINEGARD
T5 OHM UHF YAGI AHTENNAS

CIRCLE 58 ON FREE INFORMATION CARD

~ ORT~~LRF.~~W
~ 800·854·4655

OUTSIDE CA LI FORNiA

714·635·5090
INSIDE CAUFORNIA

MAIL ORDERS WELC OME

12 db GAIN

CHANNEl S« · S2 OPTIONAL
' 8.95 EA. \"m eg,,'d UHF

Anten n, Pru mp
18<:!b G.. ,n

Digital Car Clock
4 digit mini-LED display, adjustab le
crystal time base for accuracy, IC
clock chip, 12V operation . PCB, in­
struct ions and all parts included.

Sound Operated Switch
Switch AC ON or OFF with just a clap of your
hands. Latching Circu it with Sensit ivity Control.
AC operated. Includes all necessary parts , PCB
and instructions.

Order Model 1478

Battery Checker
Unique bar graph LED readout
shows condition of 1.5V or 9V bat­
teries . Precision resistance ladder.
Battery operated. Comes comp lete
with parts, instructions and PCB.

Order Model 1368 . Only $11.90each

Order Model 1398

lZJ1.,\MC & VISA orders only call TOII;:eej 800-854-7393
CA residents add sales tax· We pay shipping on orders (In CA 714-540-5480)

over $25.00, otherwise add $2.50. Sorry no COD. Send $1.00 for Catalog [over 60 Kits)

G k (Refundable with tst Order)raymar Box 17359 • Irvine, CA 92713
. SATISFACTION GUARANTEED

G rayrnark Electronic Kits
Quality Products for 18 Years

MICROWAVE DOWN
CONVERTER KIT (HMR II type)

$2495

PC Bd . 3-M RF90 1·s. 2-MBD 101 's
1 Therm istor. 1 Choke. 3-Chip Caps.

" F" Connector . 8 Resistor s + Instructions

1N4152 . . '25 / $1.00 1N5239 . . 20/ $1 .00
Sim ilar to 1N914 9 V. ZENER

1N4001 .. 15/ $1 .00 1N4007 . .10/ $1 .00

TIP 3055 . . 3 / $1 .00 2N3055 .. . 3 / $1 .00

MJ 3000 . . .. $1.00 2N6055. . . $1.00
Pwr Darlington T03 . Pwr Darlington T03

TRIAC 200 V. 30A. 7 Seg. LED Readout
Stud mnt .. . . . $1.00 HP 5082-7650

4 Pos DIP switch 5/ $1.00

3 / $1 .00 DIP Relay D.P.S.T.

D.P.D.T. Rocker Sw Diode Protect . 2 / $1

4A. 120VAC Harz P.C. Trimpots
3 / $1 .00 2500 , 5000, 5kO.

2N2142 10kO . . . . ... . 4 / $1
2N3905 MC34 20P . . . $1.00
2SC828 5 / $1 .00
2SC644 SN75150 . . .. $1.00
SPS7390/ECG123P LM3909 . . . . . $1.00
5 V. DIP Relay RED LED . . 8 / $1 .00
SPST . . . . . 5 / $1 .00

Transformer . ' 1.00
7805 12 V.C.T. 250 MA
7812 . . . . . . 2/$1 .00

T039 Heat Sinks
MINI D.P.D.T. 3 /$1 .00
Slide . . . .. . 4 / $1 .00

MORE $1.00 SPECIALS

AXIAL 0 RADIAL
33 / 6.3 12/ 1.00 C! 15/10 20 /1 .00·
100 / 6.3 10 /1 .00 ... 1000/1 0 1211 .00
220/6.3 20/1 .00· lit 10/16 30/1.00·
470/ 6.3 10 /1.00 • 47/16 30/1 .00·
220 /10 15/ 1.00 220/16 25 /1 .00·
47 / 15 15/1 .00 til 470/16 20 /1 .00·
1000/16 10/1.00· ...I 47/25 20/1 .00·
2200/16 8 /1 .00· c( 1/ 100 15/ 1.00
47 /35 12/1.00 U 47/ 100 5/1 .00
220 /35 10 /1.00 W 100 / 100 4/1.00
3300 /35 1.00 eac h a. 4 .7/1 60 10 /1 .00
4000/35 1.00 each til 10 /160 10 /1 .00
15/50 20/ 1.00· 0 22/ 160 10 / 1.00
22/50 20/1 .00· C! 4 .71250 10 / 1.00
47/50 20/1 .00· ... 10/ 250 8/1 .00
100 /50 10 / 1.00 lit 2212 50 5/ 1.00
150/50 8/1 .00 • 1/ 350 8/ 1.00
220/50 8/ 1.00 3.3/ 350 6/1 .00
10/ 75 1211. 00 til 10/ 350 6/1 .00
47/100 5 /1.00· ...I

1500/100 2 /1 .00· :! • $1.00 SPECIALS
2.21 150 12/1 .00 U
3.3/150 '12/ 1.00 W BI-POLAR
47 /200 5/1 .00 a. 100 / 10 10 / 1.00
11250 15 / 1.00 til 4/50 10/1 .00
2.212 50 1211. 00 0 10 /50 10/1 .00
11250 15/ 1.00 C! 22 / 50 8/ 1.00
150/350 2/1.00· ... 4 .7175 4/ 1.00
1/500 1211. 00 lit 1017 5 4/ 1.00

YES, All Pricesare Correct! • '5'" Minimum Order on
All Above Capacitors . Some Ouantity Pricing Available

(602) 266-9758 (602) 234-3026

$1-0tlp. ELECr~ $
~ SURPLUS" O~
~ Wholesale - Retail - Surplus ('

Electronic Parts
6835 N. 16th Street. Phoenix. AZ 85016

TheMostUnbelievable Electrolytic Saleinthe USA!
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7416 1 $ 88
74162 89
74 163 87
74164 87
74165 87
74166 120
74167 1.95
7417 0 1.69
74172 4 75
74173 19
74174 B9
74175 85
74176 .75
74177 .75
74179 1.34
74180 .75
74 181 1.75
74182 .75
74184 22 5
74185 225
74186 995
74188 390
74190 1.15
7419 1 1.15
74192 85
74193 85
74194 85
74195 ,68
74196 85
74197 85
74198 1.39
74199 1.39
74221 1.19
74251 95
74273 1.05
7427 6 1.89
74279 .75
74283 1.40
74284 300
7428 5 3.00
74290 1.25
74298 .95
74365 .68
74366 68
74367 .68
74388 88
74390 1.45
74393 1.00
74490 1.00

4089 $2.95
4093 99
4094 2.95
4098 229
4099 2.25
14408 12.95
14409 1295
14410 1295
14412 1295
144 15 895
14419 495
4501 39 ,
4502 1 65
4503 69
4505 895
4506 75
4507 95
4506 3 75
45 11) 119
451 1 1 19
4512 1 39
4515 275
45 16 1 45
4518 139
4520 1 25
4555 4 95
4556 99
4566 225
8OC95 1 50
BOC97 1 25

..... .,... . .\ . ~ "-..

4037 $1 95
4040 1 29
4041 1 25
4042 95
4043 85
4044 85
4046 1.75
40-47 1 25
4048 99
404 9 45
4050 69
4051 1 10
4052 1.10
4053 1 10
4055 395
4056 2 95
4059 925
4000 1 39
4066 75
4069 35
4070 49
4071 35
4072 35
4073 35
4075 35
4076 1 29
4077 35
4078 35
408 1 35
4082 35
4085 1 95

m.a
7475 5 38
7476 34
7479 4 60
7480 49
7482 95
7483 55
7485 55
7486 35
7489 1.75
7400 39
7491 .57
7492 45
7493 45
7494 69
7495 .65
7496 69
7497 2.90
74100 2.00
74 107 .32
74 109 .37
74116 1 95
74121 29
74 122 .39
74123 59
74125 .39
74126 44
74128 .59
74132 .69
74 136 .75
74139 95
74 141 .79
74142 2.95
74143 2.95
74144 2.95
74145 62
74 147 1.95
74148 1.20
74150 1.09
74151 ,67
74152 67
74153 87
74154 1.19
14 155 .78
74156 .78
74157 69
74158 1.65
74159 2.49
74160 88

TER MS '.'

7400 5 19
7401 22
7402 22
7403 22
7404 22
7405 23
7406 35
7407 35
7406 26
7409 23
7410 22
7411 29
7412 29
7413 39
7414 59
7416 29
7417 29
7420 22
7421 .35
7422 29
7423 29
7425 29
7426 29
7427 25
7429 45
7430 23
7432 29
7437 25
7438 29
7439 29
7440 19
7441 79
7442 57
7443 .95
7444 95
7445 .79
7446 .79
7447 65
7448 .79
7450 .19
745 1 .19
7453 .19
7454 .19
7459 25
7460 23
74 70 29
7472 29
7473 .34
7474 34

7452 44 $2.99
74S251 1.35
7452 53 1.35
745257 129
745258 1.29
745260 .75
745280 2.79
745287 2.99
748288 2.55
745373 3.10
745374 3 10
74538 7 2.75
74S471 795
745472 7.95
745473 7 95
7454 74 995
7454 75 9.95
745570 575
745571 5.75
74S572 895
745573 895
74S940 2.00
745941 200

7 POSition 51 39
8 Posuon 1 49
9 Posmon 165

10 POSItion 1 69

745124
7451 33
7451 34
745135
745 136
745 138
745 139
745 140
745151
745 153
745 157
74S158
745 160
745174
745175
7451 88
745 194
745 195
745 196
745240
74524 1
745242
745243

IBm
5595 LM1414N $1.90

1.49 LM1458CNlN 49
l A 9 MCl 488N 99
2.95 MCl489N .99
.99 LM1496N .89
35 LM l 556N 1.50

1.98 LMl 820 N .95
189 LM l 850 N 95
3 25 LMl 889N 3.10

.29 LM2111N 1.75

.98 LM2900N .99
1.49 LM2901N 2.50
1.25 LM2917N 2.95

.89 CA3013T 2.19
1.75 CAJ018T 1.99
1.70 CA302 1T 3.49
1.49 CA3023T 2.99
1.25 CA3Q35T 2.75
1.35 CA3039T 1.29
1.39 CA.3Q46N 1.29
125 L.M3053 N 1.49
4.95 CA3Q59N 31 9

.95 CA3060N 319
595 CA3Q62N 495
6.95 lM3065N 1.49

.95 CA308QT 1.29
1.75 CA308 1N 1.69
1.25 CA3082 N 1.69
1.25 CA3083 N 1.55
1.95 CA3086N 80
1.20 CA3089N 2 99
560 CA3096N 349

98 CA3097N 1.99
1.49 CA31 30T 1.30
1.95 CA3140T 1.19
3 .75 CA3146N 2.49
2.75 CA3160T 1.19
1.25 CA3 100N 1.95
1.79 CA3410N 59
1.95 MC342 3N 1.49
1.25 MC3460N 395
1.40 SG35 24N 3 95
1.95 CA3600N 3 .39
3 .75 LM3900 N 59

.39 LM3905 N 1.19

.98 LM3909 N 98
1995 LM3914N 3 .75

1.25 lM3915N 3 95
1.75 lM3916N 375
1.50 RC4131N 2.95
2.75 RC4 136N 1.10
1.99 RC4151 N 3.70
.29 RC4194 TK 495
.75 RC4195TK 5 .40
.39 Ul N200 1 1 25

1.95 UlN2003 1.50
.65 SN75450N 59
.98 SN75451 N .3 5

1.15 SN75452N 49
.33 5N75453N 49
.19 SN75454N 49
.75 SN75491N 89
.39 5 N75492N 89

2.95 SN75493N .89
1.00 SN75494N .89
1.95 Tl 494CN 4 20
1.95 Tl496CP 1.65
1.75

11m
3 69

54
66

1.15
1.69
1 29
1 29

73
1 29
129
129
1 29
2.79
149
1.49
2 69
1 69
189
189
2.75
2.75
2.99
299

$99
1.19
129
1.35

39
43
45
52
52
49
49
42
42
42
42
42
42
49

1.19
49
42
46
46
69

.72
72
72
72

MUFFIN@FAN
The dependable, low
co st , largest selling fan
for com mercial cooli ng
applica tio ns
• l 05cfm lree M dehvery
• 4 68 ' so x t 50" deep

Weight· 17 oz

SPECIAL PURCHASE

..\.~ $9.50...

DIP
SWITCHES

2 POSition
4 POSItion
5 Positron
6 P OSI!lo n

7llHl5K
78M06
76MG
l M106AH
LM300 H
lM3Q1CN
LM304H
L.M305H
LM306H
lM3Q7CN
LM306CN
LM309K
LM310CN
lM311 D/C N
l M312H
lM317T
LM3 18CN
lM319N1H
lM32OK-XX·
lM320T-XX·
lM3 2OH·XX·
lM323K
LM324N
LM337K
l.M3 38K
LM339N
LM34OK-XX"
l MJ4QT·XX·
l M340H· XX·
LM344H
LM348 N
l.M35OK
LM358CN
l.M360N
LM372 N
lM,376N
l.M3nN
LM300CNiN
LM38 1N
LM383T
L.M388N
l M38 7N
lMJOO N
NE531VfT
NE555V
NE558N
NE561T
NE565NIH
NE586 HN
NE567V/H
NE592N
LM702H
LM709N/H
LM710N/H
LM711N/H
l M715N
l M723N/H
LM733N /H
LM739N
L.M741CN/H
LM741CN -14
L.M747N/H
L.M748N1H
L.M76OCN
LM131QN
MC l33Q
MC1350
MC1358

74500 s
74502
74503
74S04
74505
74S08
74509
745 10
745 11
745 15
74520
74522
74S30
74$32
74538
74S40
74$5 1
74564
74565
74574
74S86
745 112
74S1 13
7451 14

BImJ
741SOO5 26 74LS113$ 43 74LS245S2 .20
74lS01 .28 74lS11 4 43 74lS247 1.10
741S02 .28 74l S122 .55 74152 48 1.10
741S03 28 741S 123 1.19 74l$249 1.19
74lS04 .35 741S124 1.35 741S251 14 0
741SOS .28 74lS125 00 74LS253 1.40
741sce .28 741S126 52 74l$257 85
741SCS .35 741S132 .79 74LS258 .96
741S10 .28 74lS1 36 49 74LS259 2.95
74LS1 1 .39 74LSl 38 .85 741S260 65
74lS12 .33 741S139 85 741S26 1 249
74lS13 .47 741S145 1.25 74lS266 .59
741S14 .95 74lS148 1.49 741S273 1.75
74l S15 .33 74l S151 79 7418275 4.40
741S2O .26 74l S153 .79 74l S279 .59
74lS21 .33 74LSl 54 1.70 7418283 .99
741S22 33 74LSl55 1.19 74LS290 .99
74LS26 33 74lS156 99 74lS293 .99
741S27 33 74lS157 85 741S29S 1.10
741S28 .33 74LSl58 .75 741S298 1.19
741S30 26 74lS160 1.05 74lS324 1.75
741S32 .33 741S161 1.15 74lS347 1.95
74LS33 55 741S162 105 74LS348 1.95
74LS37 45 14lS163 1.05 74lS352 1.19
74LS38 39 74lS164 1.19 741S353 1.19
74lS40 26 74lS165 89 741S363 1.49
74l S42 79 74lS166 2.48 74lS365 69
74lS47 .79 74lS168 1.15 74l S366 69
74lS48 95 74lS169 1.15 74lS367 69
74lS51 26 74lS170 199 74lS368 00
74lS54 29 741S173 89 74lS373 1.00
741SS5 .29 741S174 00 74lS374 1 89
74lS73 45 74LS175 89 74lS375 69
74lS74 42 74lS1 81 2 20 74l S3n 1.95
74lS75 59 74lS100 1 15 741S385 1.95
74lS76 45 74lS191 1 15 74l S3B6 65
74lS78 45 74LS192 96 74lS390 1.95
74lS83A 79 74LSl93 96 74lS393 195
74lS85 1.19 74lS194 1.15 74l $395 1.70
74lSOO 45 74lS195 95 74l S399 235
74l S00 57 7415 196 89 74lS424 2.95
74lS92 75 7415197 89 74lS668 1.75
74lS93 75 74LS221 1.15 74lS670 2.29

I--------------i ~:t~: : ~:t~~~ : :~tsS: ~ .:
74LS107 45 74lS243 100 81lS97 1 69
74lS109 45 741S244 149 81lS9B 169
74LS112 43 roLUME PRICING
~ CALL
~ TOLL FREE

.14
18
20
.27
.30
24
36
43
58

49
58
67
70
81
99

123
11 4
1 38
189

50- 100

50-100

68047 $22 .95
68488 1995
46505 22.95
8520 6.95
6522 995
6530-X 24.95
6532 1795
6551 19 95
zso-ao 650
Z8QA·PIO 9.50
ZBtrCTC 6.SO
ZSOA-CTC 9 50
zao.OMA 19.95
ZOOA-OMA 2795
zso-sio 2495
ZSOA-SIO 29 95

2706 (450nS) $5 75
2706 (65OnSJ 5 25
1702A 575
MM5203AO 14 50
MM5204Q 995

54
63
73
77
90

1 06
1 35
1 26
1 53
209

25-49

LOW PROFILE
SOCKETS (TIN)

.16 .15
20 19
22 21
29 28
34 32
29 27
38 37
45 44
60 59

1-24

1-24 25-49

8259 $8 .95
827519.95
8279 950
6810 475
6820 6.50
682 1 6.50
6828 10.50
6834 16.95
684-522 .95
684727.95
6850 525
6852 525
6860 1095
6862 10.95
6875 5.95
6880 2.49

3L WIREWRAP
SOCKETS (GOLD)

8pmWW .55
10 pm WW (Tin) 65
14 pin WW .75
16 pm WW 80
18 PIn WW 95
20 Pin WW 1.15
22pinWW 1 45
24pmWW 1 35
28 pin WW 1 60
4Opm'WW 2 20

8 pin LP
14 pi n LP
16 pm LP
18 pin LP
20 Pin LP
22 Pin LP
24 pin LP
28 pm LP
40 Pin LP

SUPER IC CLOSEOUT SPECIALS
ULN2003 2/51 .99 2N6121 3151.00 ooeo A CPU 295 5027 CRT 59 95
74l S688 3/ 1.99 SIG2652 3 9 5 2102 RAM 75 l1 C24 6 95
74lS377 2/ 1.99 745287 1 95 4060RAM 1 49 95HOJ 289
14lS241 2/ 1.99 2758 EPROM 2.95 8X300CPU 1495 MM5320 599
8259 695 7417318Tl0 5/1 .99 745387 1 96 9131 RAM 1 99
656 1 RAM 295 ZaoA CPU 495 2706 EPROM 8129 95 EMM4402 1 99
LM733CN 311.99 6522 6 95 74lS93 311 00 1103 RAM 311 50
MC141 4 311.99 65Q2 CPU 595 2114 811450 87OOA/ O 211695
~ CP/M trademark of DIgItal Resear ch Apple trademark of Apple Com puter

2764 (8Kx8) TS $6Q 95
2732 (4Kx8) TS 12 95
2716/2516; 5V

t2Kx 8J TS 7 95
TM$2716 5V .1 2V 17 95
2758. 5V. (45OnSJ 3 50

2513·001(SI/)Uppef S9S0 DAC OlI SUS
2S1J.OOSlSI/)lOW'" 109S OAC 100 9 9S
2S1]·A!llol]ISl/) lowtrl.49S !4J8 funchonGtf'Cfr.OI .4SO
lolClolc.6710 ASCliShotlfd 12 9S loIC.o402 .4veo 29S
NCM5ti 7.4QW~ tII S.,-mbtt 1] 9S lW~veo 19 S
YCW661SOAlphlControl1 3 .4S XJl2206h ll''CtOl e:-.~l:t 5 2S
177HI1I'"&NoIloIlO(Ipy 2.49S TJll6028tSV 111/) 39 S
11111M;"lOWY 2U S AYS1 013tSV 12'11 495
1191·Q1Du11f.- 36 95 AY51Ql.4Ai1611 t5-1.41/) U S
1191-02D1.11FIIlIlPt .4.4 9S AY51QISAi18&JISI/) 6 95
11iJDDDS FIaWf .4.4 9S 11,16.402 7~

1797 DDOSFIO\l9'I S<4 9S 1"'6.40] 1 9S
16910111Stpuuor IUS 2350 USAT 99S
21H ClrXkGtnef. lor 11 9S 1671BAstrQS 2.49S
8700 I bo t l\Itl¥1 1350 WC1.4.411 11~

11a l 10!),I B~!)' 2200 .4702 1.4')5
1703 I bofTS 1]SO WO I~1 9 95
~aoVOlllo freqCcw'o\o 725 CO"'5016 1U S
17503", D.9IBCO 139S ItI$I25a 159~

1.408L66bol 39 S AY5·2316 137S
l .4OSL8I ~ 5 9!! AYS·36Q0 1375
DACOI DloA 5ts "'''' Sl .4QMC I9S

fi'I£j;i3tl

UIOO1 S99 00 8008-1 $1.04 9!> 6802P 1.04 9!>
Z8tXJ2 eacc 2la01 990 0035 1.04$15
Z80 II 9!> 290 1A 1.04 95 803Q 1295
Z8M 11 se 9900JL..o4Q~ S)7 3N 3495
F-8 (3&0) 18 ee 6502 995 8755 .04995
2650 18 95 6502A 18 95 87048 .04395
1802 II 75 11.461 00 2995 680Q 3000
80801<. .0475 6800 1175 8086 .049i5
8065 1.04 95 6800B 1II 95 6BCOO 129 95

~ CF--\.\.fO:\C\tlG
~ Q'1'l V

61 16/20165795 2147 5599 5290 $1.99
8264-64K 5 95 411 5 99 5298 149
41 16-2 1.99 414 4 69 6506 4 50
4 116-2 8112 95 1101 .99 6518 6 79
2101 399 1103 .99 6561 3 .79
2102 .79 4027 4.69 6604 3 99
21L02·2 1.49 4044 3.99 6805 7.99
21l02-4 129 4050 4.69 9130 899
211 1 349 4060 4.69 9140 899
2112 349 4096 399 9341 5699
2114 1 99 4115 1.49 93425699
2114l-2 3 25 4200 7.95
2114l·4 229 4402 L99
2125 699 5280 460

E!EiI
8 155 $9 95
8 156 995
820229.95
8205 2.69
8212 2.75
82 14 4.95
82 16 2.75
8224 2.95
8226 2.95
8228 3 .95
8243 950
8250 14.95
825 1 650
8253 11.95
8255 450
8257 9 .50

~

•
.

'1

Operat es by ap ptyi ng
12VDC in one direc­
tion and then revers-

- - "":: iog polarity (or SQuare
_-: _. ) wave). Uses 12V DC,

-'.y ~~~~ ~IS~p~ot~\iO~
P.P.S. with a 5 degree
stepping angl e.

Stepper Motor
~\~'l'l USED IN
'" DATA

~
PRODU CTS

, PRINTER
. $19.95 ea.

CONNECTORS

•

MOSTEKR:~S

~
ase.,
200 ,0Cl0piece s in

sto ck - pr ice d to move
, Same as MK4027 except 1mS

refresh, MK4015 4Kx l RAM

STEPPER MOTOR

64K CMOS RAM
S100 (2oonS)

Uses 2716's $29900
or6116's
Assembled & Tested $399.00

5695

for
COLOR

&
B/W

Unrea l prICe 0 B37
male. 0 825 female .
Gold PC mount WIth

mounting holes
Mig AMP.

Specify 25 or 37 pins

2 ar4 MHz
Explndlble

Uses
21I4L's

5 159 .95

5 1 29.95-: ....-----------1
• 33900

BARE BOARD 39 95
Bare Bd w/ all pa rts less mem. 99 95

Astec RF Modulator

PIN 1062 Chamel3 ()( 4

"0" SUB CONNECTORS

8037 $2 .50 0825 $1 .95

UV "EPROM"
ERASER

~ U~~.~~IE
. $79.95

Hold s 4 EPROM's
at a t ime.

Model $ ·52T $325.00

16K Memory
Expansion Kits

for Apple/TRS-aO
8pcs41161 6K

2OO125OnS $1 2 95
Specify computer •

CALL FOR VOLUME PRICING

PARALLEL ALPHA NUMERIC
PRINTER

19 Column Printer pn nts 16 numencal co lumns plus 3
co lumns whi ch have math. alpha and ot her notati ons.
Each wheel has 12 posmons with po smon 12 blank.

Posmon 11 on numerical co lumns have decunat point or e . Utilizes 2 .75"
Wide addll"lg machine tape and a ~ual color Ink obbon Input data parallel
wu tt tour txt BCDcompa rator c lrcUlt (Sc hemat lCprov ided) . Pnnt rate . 3 noes
per second Op erat 109 vo ltage 22-28VDC wit h typical c yc le time of

340 mS SIZe 6V,"W x 3 1'o- H x 5..··DI' New . $9 .95 ea. 3/$ 27

5599 5

• Full 1 year warranty
• Top quality - go ld fingers

• Expand Apple II 48K to 64K
• Compatible with Z-80 Sottcard"

• Allows system to run with CPIM' , PASCAL,
DOS 3.3, COBAL, Visicalc, etc.

• Supplied with extra 16 K RAM & has (2) LED's

~
8-100 Sound Board $34 .95
BOBOA CPU 34 .95

~KE~t~~~' 1 4) ~:: ~-----------l
2706/2716 EPROM 34 .95
ACP Proto Board 22 .95
Vector eaoo Proto 22.20
Vector 8803 11 slot MB 29.95
ACP Extender wi th connec tor 18.95
13 Slot Mother Board (WMC) 32 .95
9 SlOt Mother Board (WMC) 29.95
8SlotM otherBd (Expandablc l 34 .95
Floppy PCB(8" SHUGARn 39 .95
5 100 (AY5-8910) 50u nd Board 34.95
Appl e Sound Boa rd 24 .95

ZiIO~zs csu
with
TINY.---------t BASIC
Debu9 prog . $49.95
Plus 6132 companion

quasi-stati c RAM 29.95

ACP
PRICE

$~~. 10 for $3 9 .9 5

4K STATIC RAM

~
ELL'OFF
10/$9.90

Same as TM S4Q44
but deSIgned specifically.1------------1 for Z-80 base d systems . This

is a full-spe c 4K x1 RAM. 45Qn5
OrdefP/N ZlIog 6104-4 whilesupply lasts
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The D'9' I ' , 'toVN dIscount and »tYK' char~ 01" '1ITIp1e te apply. Menl ItelM~b, ~, I . , ma , M Cambtnf'd tOl'a ...alum, dtscGUt\t ItMn ThatOf' na t d,scGf"llltab lt Q'l'.Id.nt,llf'd b, t ilt SERVICE CHARGES VOLUME DISCOUNT
'Wth. NO toUa*,ng t hl I)Qf I runbtt' "itti' "' l t l l'l9 ' OUI' OfdH total 011of ' h, d'KovnTab\t ItMn and oppI, tht opPtopr lCl1, 6,scO\,lfl t t o This~Iolal odd Iht non 6' SCOUfl to~I" I I ,,"' t ht n odd 5 000 5 999 A d d 5 2 00 5 000.$ 9999 NU
th.. hbhdhl dlQl'i' W. pa, all s!':lPP'''9 and 1MUl'ln: ' to oddf"", In IN U SA Canoda and Mt ••UI ",ht<\pa,~nt OC(~ or6H $ 10 :00:$25:00 : : : : : Ad d $0 :75 $ 10 0:00 $249: 9 9 : .' . 'Le~, 10 ".

WHIN OIOII ING If PHOHI, CALLI 1·100 34' SI44 lMII , All., HI., ' Id 211 " . " 14) I, 1II1i1"11~ , •• r -. 4" f. ' DIGI IIf , HI,II••, 12 S.. t • • n ltt I".r F. II. , MH U l 01 $ 25.00-$4 9 .9 9 ••.. . Ad d $0 .50 $ 250.00.$ 499,9 9 . . Le n lS ••
1'01,1 ma, pa , b, ('-cto. mont, Ofdtr Mg , t tl' (horgt VISAOf( 00 D'C'·kEY CUARANTEE: Anr por" 01' prado.oclS pvI(has~ from0'9' K" tho t p"cw. to bl lttf , (1 ,w, ",,11be $ 50.00.199,99 • •• • Ad d $0 .25 $ SOO.OO $999 .9 9 , •• L. .. 20 "0
rfOloctd or f. fund..:J.' r"l.II't'It'd ...-,t l'lon 90 da" b orn rK..- pt .. ,Th 0 copy of ,our Ifl'tOl(' $ 10 0. 00& Up •• , • • •• NoChar g e $1 000.00 & Up . , Le n 25 0.

en
()

z
o
a:o
w
-.l
W
o
15«a:

W~

' '"
$5495

~ It '~r .... ,..,. ,..
" '" "" uta

" '" 1111 IloI1)

" '" "" IIU\

" ,.. "" IN n

"
,. lUI l'OlIJI

" '" l U I 1111'

" '" 11 " ,. ~

" ... nn
m:~.. ..

~m" .., ""." ... .... tu3S.. ... 41 n

l'l
~

.n 44 \2."

II
1~ '",.,n ...,..

~~
in
'",n,..
'"" '" ".. UJ OI

" ," l UI lu a,

" ," ". IUIll

"
,. u n unl

" ," ". nat

" ," lUI unl

" ," ". U1C1

" ," ". I U UI

" ," ". 11101

" '" lHJ 13'"
" '" lHJ l XIJ

i
". :: ~~ I.n'.

il
'" 1111

'"

II
,..,.
w

'".....
m.....
m...
'" ~ ::

: ~ ,",,, ".

I
'" :"1 !I llS

'" 1&'"

~l
." IH I

m ".' He

'" :t4Q

II
"""""": 411
1411
1111
Jl t l". ~~:.... "..
"" II.."

[I

' H I

il ~
......
I. n
1141

:~~ 1'1'.
". U 1M : i'~:t

­_"ytw. ' ....
~-~~!!'
"100 22 :M 1(13 " . IS' .
....' 3J 25 21 1 17 10 ,,,,.
I't02 41 21 21t "" 1IJ .lot
NOJ lOCI ]0 1M 21... ' 11 '1
~ 22 M 2n 11 10 ttl,.
=: ~ : g~ ::: :: ~

:= ~ ~~: ::: ::~
1'«II :13 2t 146 XI. 113 1'
"'10 47 .32:.n ;u ~ 10)40

~H U 25 E ~* :~ : :~ :
... ' ( 2J II 2~ XI. l13n
I'I1S:D 13 271 2300 2Ol'OO

NiI!-'--"-2~'.
" " 41 X. 2S 2D7 17 25 ' 56 25
1'1'1 10 • 222 "16 ''' 11
1'1" 22 lZ 2%2 2210 203*

.."-,- -,,, 203 ". ",.
1'121 22 2& 1(U ". 1'1.
1C2:n 2& l ea ". I".1'Cl .' 1" 1 03 I'. III.
1'12" 1 0 50 1& Hd " . 1'1.
~ 22 :M 2 03 ". Ii ,a
"IX 1 1 25 201 173 '.3
IItV I' 25 21J 1710 la lll
~_ IO~_lI_z...!- 2-1!'---!.?!.!'

Panasonic TSW Series
lA' V" Ah".,••• EteeUDI,.., C' ,.e,l'"

_"till ,. ' "nDN;lIU".-:.
,.,1" .." ." ,

" to•
eeoc " DOll " .. '119611 1660
eeec .."" "" "" ..a•
""'" eeoc ,,, lO" " ..c...." rcccc ". 25 1023290...... eooo 411 Jl5.12 JJQ!:6....,.-,. ;;00 I 72iiX1-l t 40

""" DOll '"
,,,, ,.. ..

...." .."" ". lOX '''20
""" """ ,.. 2610 241:x)

""" tccoc ... )4.~ 31110

"''' 1~ ". 4443 lMSCI
P6611 " '000 '" """ " ""''' """ '" 1411 m oo

"'" DOll '" lO" 110 10

"''' ..co ", 2Sl!6 %3010

"'" """ ". 12t3 N6«l

"'" rocco ... "" "'50

"''' '000 ". ,,,, 111 '0

"'" """ 'EO lO" '....
"''' DOll '" 21~ 2!IlSOO

"'" ..co ..a ]701 m ..
"''' .." ." 4,:\1140610

"'" '00 .., , oj ''' ' ""."'" '000 '" )61!12!oJl!'J

"''' "'" ... <1'98 3771Q

"'" zoe '" ase 1t U ,....
"'"

,.,
'" '''' 14l6O

"''' ." u, "" ] 10 16

"'" '50 2 ~- 19. 'n1!l
"'" '" '" l l 71 ;oM OI!l

"""
,., .a< 448'34()(OO

"''' oe '" .." "'''
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36 channel
converter

$4595

.......-.. .
eI!~

Send $2 for complete catalog
of converters and unscramblers

Burglarl Fire Alarms

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

36 channe l
wired remote

converter
only

$8895

Q ua ntit y Disco unt" • Visa . Ma-ter C ha rge
Ad d 5070 ..hip pin g-Mich . residen ts add 4 ~o sales ta x

over 2000
-'pr ts

CCTV 0 ~,~II~

controls
alarm syste
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes
tools

K Y SWITCH

~
' , S. P.S.T.

• _ s @ 125 VAC
KEYREH:Jv'ESBOTH
POSITIO<S $J .50 EA

TERMI"i4TES TO FlEXI BLf
CABLE WITH CCNTACTS ~
. 100 CENTERS. ElXJE
COO'£CTOR INCWl>OO• • •

$4 . 50 PER KfYBOAAO, CASE,
/JK) CCJ.NECTOR.• • • • • . • • ••••

LED HOLDERS

~~~~R ea
!.Q....EQ!LM5 200 FOR $10.00

120 volt ~
primaries~

5 .6 VOLTS at 750 MA $3.00
& VOLTS at 150 mA 11 .25
111.5V• • 1 3 AIIlPS $6.50
I e VOLts •• I AIIIP $4.50
18 v.e:r. at 2 AMP $5.50
24 VOLTS al 250 ma $2 .50
24 veT at 1 AMP $4.50
42 V.C:r . at 1.2 AMP $4.50
65 V.C.T. al 2 AMP $5.50

L.E.D!s "STANDARD JUMBO
DI FFUSED

RED FOR $1. 50
GREEN 10 FOR hQ.Il

Y:~~O:H~O':O~E~A

~
5 VOLT OPERAT ION ~

RED JU MBO S IZE
$ 1. 00 EAOi

BI POLAR LED
2 FCR 5 1. 70

SUB MI~ LE D RED

ig~~Xat01~:~W ~
200 FOR S18 . 00

o CRYSTALS
\\ CASE STYLE HCJ J/U

ICOLORBURST
2 I-f-iZ: 357 9 . 545 KC

~ $1.00 EAC>i

MINI-PUSH
S.~~~"ARY I
~LLY OPEN 1f
lilt.. BUSHIt-K;

35¢ EACH 10 FOR $3 2 5
100 FOR $ 30 . 00

SPEC I FY COLOR: RED, BLACK,
',ti ITE GREEN, YELL~ .

LIGHTED
PUSH BUTTON

O
RED LI GHTED 120 VAC
10 N-P . S.P . S . T.
" POt£R" PRINTED (}oj

FACE. t-O.J-lTS I N
7/ 8" SQUARE I-()LE••
$1. 50 EA 101 $lJ .50

DUAL 100 K
AUDIO TAP R

SUDEPOT
3 1/2 " LeN;
2 1/211 TRAVEL $1. 50 EAOi

COMPUTER GRADE
CAPACITOR SPECIAL
180,000 mid. at 6V
2'1" OJA x ltltl l HIGH $1. 50

CLAM" TO FIT C,l,,lClTOIllSSOC• •

~
~ D C WA LL
~. TRANSFORMER

ALL ARE 115 VAC
PLUG ' N

4 VDC at 70 MA $2.5 0
9 VDC at 100 Mol $ 2.00
9 VDC at 225 Mol $ 3.00
16.5 VAC 10 VA $3 .50
22 VDC at 60 MA $2.50

t 3 VDC RI!LAY

I fXM"ACT: S.P.N. C.
10 _ @ 120 VAC

eE:RGIZE COIL TO
(PEN C(J{TACT• • • •

Oi l: 13 YDC 650 CH<S
SPECIAl. PRICE $.l.JlQ....EACli

4 WATT STER.O AMP
ASSEMBLY INCLLOES VOLl.foIf: , ~CE IlK> TCt£ CCNTROLS,

-';=~~~' ~• (PERATES ~ 12 VAC @ 50Qto4A .
~ OUR ABOVE 12 VOLT TRJlNSFORJoER

\::J. I S I r:€AL FOR THI S APPLlCATl~
$,4 . 50 EACH

1983

NNEL LIGHT ORGAN
EASILY t-O)(S INTO STEREO SPEMERS
/U) Al LCWS 110 VAC LI GHTS TO Q.6NCE
WI rn f'otJSIC. lftIO SEPARATE 11 0 VAC

• OOTPUTS F~ HI GH ND LCW FREQUENCY
ALOIO S IGNALS. USE TWO ORGNiS FOR

STEREO• •• $6 . 50 PER !..NIT

COLOR LI GHT STRIf'.C AVAILABLE $1.75 EA

BLA.CJ( PlASTI C ENCLOSlRE
PDUUSTABIL t£IGHT FRQo1,
1.63" TO 2.9 311

; W1 0ni
6.85"; DEPTH 8". BUILT­
IN STN-.O Off5 f OR P .C .
BOARDS •• FRCNT HI:) BACK
PN£LS ~T INCLlXlEO• •

$5 ,25 PER CASE

FOOT CONTROL
WITH SIDE SWITCH

MEASURES 4 314" X 9 3/4 "
".II TH 100 K LINEAA POT N¥J
/"Q\ENTAAY S .P . D. 1. SWIT CH.

s~

AM/FM/MPX
CHASSIS

' $ 12 . 50 EACH

4PDT RELAY
:~~~~:::"~.Cll e
- 2 4 , ol I CSC Of'

12'O,OU.c C(II1
• U," bulluUy ~II" \,

11.70 EACH
'P4C,lyc oIlYOtI.,.
lAIIlQE QUANTITIES ...V...ll ....lE

SOC KETS fO R RELAY~ • • CI'l

BLACK PLASTIC
CASE

PAC-TEe
SERIES C It;~~~~1I

e VDC R LAY
MINIATlRE ~
D.P. D.T .
J""., fXM"ACTS
Fu.NITSU , FBR321D 00 6
$1. 75 EA 10 1 16.00

·PHOTO -FLASH
CAPAC ITORS

S5 fIFO 330 VOLT
I " X 5/8

11
OlA. ~

'+5¢ EAOi. . . 0-

10 FOR $' .00 _ .

170 MFD 330 VOLT
1 1/8 " X 7/811

2...ff.lR...i!. /l 0 FOR $7 .0 0

600 MFD 360 VOLT
3 1/2" HIGH X 111 OIA.
.\..L..QUA. 10 FOR $9. 00

Mnat
750 MFD 330 VOLT

2" HI GH X 1 1/ 1+11 Ot A.
~ 10 FOR $11.00

~~

THIS Not I FM I STEREO
CHASSIS I S CCfo'PLETE ,e.No
RUDY TO PLt.X; I N EXCEPT
FOR TrE SPEAKERS••• •
HAS (:(N'oIECTICNS FOR UP

TO 4 S PE.~ERS , A TURNTABLE,
RECORDING OUTPUT /U) HEADPt-O\IES.
IDEAL FOR !'O...NTING INTO YOJR
OJ$ T()ot CABINET• • •

EQUIPMENT SUD S CHASS IS - TRA>: H:U'L
~ s... - .. .. S $. C300 S

o

JOYST~CKPRECJSICJ4
DEVICE. . . • •
CCtfTAINS '+ • •
SDK CENTER
TAPPEO ALPS
POTS.$ 4.75 . a I

BLACK LIGHT
(ULTRAVIOLET)* •G.... F6TSBL 52.50.aelt

VARACTOR

~
DIODE 16 PF

MV2205 lE!LihQQ
100 FOR $JO.OO

B8-103 • FOR ~OO
100 FOR $22 .50

FREE! SEND FOR OUR NEW
MINIATURE

8VDC RELAY

~
-.... SUPER SHALL SPOT
., RELAY; GOLD COBALT

CCNTACTS . RATED
1 #'P AT 30 VOC; HIGHLY
SENSITIVE , TTL DIRECT DRIVE

POSSIB LE, OPERATES FRCM 4 .3 1 _~;~~~;:;:;;;'~~ii;-;iiiH;'jiiiit"'Y1rlillii~~iiii'-=-tTO 6 V, COl L RES. 220 aiM . l-
) 3/16" X 13/32" X 7/16"

ARCt1AT • RSD- 6v

$ 1. 50 EAOi
10 FOR $lJ .50

Al L AAE . 156 " SPACIN:7

15 PIN GOLD
SOLDER EYELET $1. 7 ') EACH

15/30 GOLD --­
SO!.OER EYELET U .JLQ-'AQ:i

18/36 GOLD
SOLDER EYELET~

22/44 GOLD
SOLDERTAI L ( P.C. STYLE)
.ll....lQ.Q 10 FOR $22 .50

22/44 GOlD
SOLDER EYELET ~..QQ:!

THESE SPEAKERS CCH: I N HEAT RESISTNH
.6SS CMI!'£TS • •EAQ-l a;t.ITAI N A 4" 10 oz
wOOFE R N-IJ 2" TWEETER. 15 WATT f'O'ot."
'+5 WATT Mo\X . ~ER RATING. CCfo'PARE
TO $8 0 .00 VALLE ••

SPECIAL PRICE •• •

LIMITE D tU-'BE R AVAIL.A8LE . $36.00 PER PAIR • • •• • •

0-18 VDC METI!R

~
• THIS 2 I /~"

..-W ~~RE::TER
.0 0- 15 VOC .

' $' . 50 EAC>i

120V INDICATOR
:.:ar!,.,..•g;;; --.

t-E~ INDICATOR. RATED
120V l /3W. M::)LNTS I N
5 /1 6" t-«) I.F"•• RED LENS.

~
10 FOR $7. 00

100 FOR S&5 . 0 0

(J)
U
Z
o
a:
I­
U
UJ
--l
UJ

oo
~
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(c.rnsfllJ the first name in Counters!

Power:

The CT-90 is the most versati le, feature pa cked counter available for less
than 53oo.oo! Adva nced design features includ e; three selectable gate times,
nine digits, gate indicato r and a unique display hold functio n whic h holds the
disp layed count after the input signal is removed A lso, a IOmH z TCXO time
base is used which enables easy zero beat calibr ation checks agai nst WWV.
Optionally; an intern al nicad batt ery pac k,extemal tim e ba se inp ut and M icro­
power high stability crystal oven time base are ava ilable. Th e CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SPECI FICATIONS: WIRE D
Range: 20 Hz to 600 MH z
Sensitivity: Less than 10 MY to 150 MHz

Less than 50 MY to 500 MH z
Resolution: 0.1 Hz (10 MHz range)

1.0 H z (60 M Hz ran ge)
10.0 Hz (600 MH z range)

Di splay: 9 digits 0.4" LED
Tim e base: Stand ard-10.000 mH z, 1.0 ppm 20-4 0"C.

Optional Micro-pow er oven-Oc ] ppm 20-40 "C
8-15 YAC @ 250 rna

~
CT"~",~I)far"'alTant) SI 29 .~5

CT·9OKilo,90 day pcrtu.al'
rant) 10'9.95
AC·I AC ad apcr 3.95
8P-1 N lud pad +AC
AdaptcrfChultr 12.9 5
OV.1. M lCro po.",r Dun
tllm bAn .49.95
EXlern_l llm, bAie Inplll 1 . , 9 ~

7 DIGITS 525 MHz
SPECIFICATIONS:

12.95

599.95

84 .95
3.95

,pRICES:
'C T-70 wired, I year warranty
CT-70 Kit, 90 day part s war­
ranty
AC-I AC adapter
BP-I N icad pack + AC
adapter/ charg er

Th e CT-70 breaks the price barrier on lab quality frequenc y counters,
Deluxe features such as;thr ee frequ ency ranges - each withpre-amplification,
dual select able gate times, and gate activity indicati on make measurements a
snap . The wide frequency range enables you to accurately measure signals

from audio thru UHF with 1.0 ppm accuracy- that' s .000 1%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

20 Hz to 525 MHz
Less than 50 MY to 150 MH z
Less than ISO MY to 500 MHz
1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100.0 Hz (500 MH z range)
7 digits 0.4" LED
1.0 ppm TCXO 20-40 "C
12 YA C @ 25 0 rna

Reso lution:

Display:
Time base:
Power:

Range:
Sensitivity:

7 DIGITS 500 MHz $79 95
WIRED

Display:
Time base:
Po wer:

PRICES:
MINI-IOO wired, 1 year
warranty _$79.95
AC-Z Ac ada pter for MI NI -
100 3.95
BP-Z N icad pac k and AC
adapte r/ charger 12.95

Here's a hand y, general purpose counter that provides most counter
functions at an unbeli evable price. The MINI-loo doe sn't have the full

frequenc y range or input imped ance qualities found in higher price units, but
for basic RF signal measurem ents, it can't be bea t! Accurate measurem ents
can be made from 1 MHz all the way up t0500 MHz with excellent sensitivity
through out the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-I00 makes an ideal addition
to your tool box for " in-the-field" frequenc y checks and repair s.

SPECIFICATIONS:
Ran ge: 1 MH z to 500 MHz
Sensitivity: Less than 25 MY
Resolu tion: 100 Hz (s low gate)

1.0 KHz (fast gate)
7 digits, 0.4 " LED
2.0 ppm 20-40"C
5 VDC @ 200 rna

DIGITAL MULTIMETER $99 ~IRED

29.95

5 159.95

119.95
14.95

10 Megohms, DC/ AC volts
0.1% basic DC volts
4 'C cells

0.1uA to 2.0 A mps, 5 ranges
0. 1 ohms to 20 Megohms, 6 ranges

PR ICES:
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warranty
RA-I, receiver adapter kit
RA-l wired andpre-program­
med (send copy of receiver
schematic )

SPECIFICATIONS:
D C/ AC volts: iooev to 1 KY,5 ranges
DC/AC
current
Resist ance:
Input
impedance:
Acc uracy:
Power.

Th e DM-7 00 offers pro fessional qu ality performance at a hob byist pr ice.
Featur es include; 26 d ifferent ran~ and 5 fun ctions. all arranged in a
conv enient. easy to use for mat. Me asurements are disp layed on a large 3 YS:

dilit, Y.! inch LED readout with auto matic decimal placement. auto matic
po lar ity, overra nge indication end ov erloed prot ect ion up to 1250 volts on all
ranges. making it virtually goof-proof Th e DM~700 loo ks great. a handsome .
jet black, rugged ASS case with convenient retr actable tilt bail makes it an
ideal additio n to any shop .19.95

2.95

79 .95
3.95

599.95

Display:
Time base:
Power:

SPECIFICATIONS:
Range: 20 Hz to 600 MHz Th e CT-50 is a versati le lab bench counter that will measure up t0 600 MH z
Sensi tivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency

Less than ISO mv to 600 MH z Ad apter, which turns the CT-50 into a digital readout for any receiver. The

:~OH~ (6(~~~.:ange) adapter is eas ily programmed for any receiv er and a simple connecti on to the
a digitszOA" LED z range receiver' s YFO is all that is required for use. Adding the recei ver adapter in no

2.0 ppm 20-40 "C way limits the operation of the CT-50. the adapter can be conveniently
110 YAC or 12 VDC switched on or off The CT-50 , a counter tha t can work douole-dut y!

8 DIGITS 600 MHz

PRICES:
DM-7oo wired, 1 yearwarranty
DM-700 Ki~ 90 day parts
warranty
AC-I , AC adaptor
BP-3, N icad pac k +AC
adapter/ charger
MP-l. Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

r~m£'nllJ nil []I [] • r IJrJ i[]s i '1[] -:::- A~ I! K\\ S So,,, loC!,on gu o,on, ..d . ..o m,n. 10' 10 da y. ,I no' ·pl.o'.d
l _ L" c:. (jj ~ . ~. c.:z.:::I W'~ 1.'Ul n In Origi nal fOl m fOl I.fu nd Add ~~ Icr ~h lppln9 •

PHO NE ORD ERS ln~uran( .'o a mo. lmvm of S IO O.... ,~. a~ C1 dd I5' CO D add
2575 BAIRD RD.• PENFIELD, NY 14526 CA LL 716-586-3950 S2 O,d . " und.. S IO oddS I so NY,. "d. n... odd 7"',o~

For high resolut ion audio measuremen ts, multiplies
UP in frequency.

• G reat for PL tones
• Mul tiplies by 10 or 100
• 0 .01 Hz resolution!

$29 95 Kit $39 95 Wired

Te lescopic whip antenna - BNC plug $ 7.95
High impedance pro be, light loading . . . . . . . . . . . . . . . 15.95
Low pass probe. for audio measurements . . . . . . . . . . . . . . . . . . . . . . I S.9S
Direct probe, genera l pu rpose usage .. . . . . . . . . . . . . . . . ..... . ... . 12.95
Tilt bail, for CT 70,90, MI NI-l OO. . . .. . . . . . . . . . . . . . .. . . .. . .. 3.95
Co lor burs t calib ration unit, calibrates counter

against co lor TV signal . . . .. .. .. .. .. ... . . . . . . . . .. . . . .. .. . . . 14.95

For measur ing extremely weak signals from 10 to 1,(X)()

MHz. Small su e, po wered by plu g tra nsfor mer-in clud ed.
• Fl at 25 db gain
• BNC Conn ectors
• Great for snifling RF with pick-up loop

534 95 K it $44 95 Wired s:
>
::IJ
o
I
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.S9.95 )

""''is
'is
''is
11is.,, "

. 1U~

ISiS
'25

''is

""' is
'is
S.iS
'is

IS"
'is
''is
''is
''is
''is
''is
lOiS
1195
1095
''is
1495

'"'25.00
52S
1.45
'20

5MY 225
5MY 2 95
5MY 395

10MY 5 35
10MY 150
10UY 150

'is
39 S
'' is

. . 2 50

.. 295
liS

CM05 PrttlIIonTlITltr
51opwnchChop. XTl
3¥r DlgrtAJO(lCDDnvI)
IC.CfrcuftBoltd.OIlpQy
3¥rOlgitAJO(lEDDrI'lt)
IC.Clrcuft8o¥d .D1lp1,Jr
3¥rDl9rtWDlCDo.s. HLD
3,., OIgltAJDl EDllls.HlD
low e,nlr}'voIIIndalcr
CU05 l EDS!op<Jl'~lch/TIITl«

510lt·llchCIlIp.XTl
TOI'II~llcr ..
TOfIIc:..ltorChlll.XTl
OsClll.ltorControiIef
frtqCounlerCIllp .XTl
$evtnDlcaOtCcMJnltr
ClockGll'lll"llcr ..
4hncCUo55lapwllch ClCT .
4fune 5tcl9WllchChlll,XTl
1~IIUM.CounltrCA .

II)goI F*! CeunlerCA
100000 FreqCOlIntlfC C
4 D9tLED Up/[)ownCaunlerC.A. •
4 0.;.1lEDUp/[)ownCOI.lnltr C C. .
l CD4¥r0IgllUp CounllfORI
aDlgI1Urww .C«lnler .•
5 fvnchonCounltrClhp.XTL.
CMoS80nProg TImlf/CoullIlr .
CMoSOr!'IOI·by·256RCTlmIf .•
CUOSBCOProg . Tlmlr/COI.lnltf
CMOS BCD Prog. TimertCounlrr
CMOS555TIITIt( . .
CU05556 TImIf
CMOS OpAmp Comp,lr l !or. . .
CUOSOpArnp E;d Cnwr. ,
CMOS~IOpAInDComp .
CM05TnOpArnpComp. . ••
CMOSDuxlOpAnlpComp .
CM05QwdOpAmpComp, .

~~~onn~tor •. · : · : · .•
Monok1luCLoganthnUCAmp
5()pocn e,n<l-GAPVol1 Rel.0I0dI
VoI1R1l/ lrclCllor • • .
VoItRll/l nlkllor

35 74C221 11 1 95
35 74Cl40 to 1 95

.29 14C244 za 1 15

.35 14C373 to 2 49
35 74C374 za 2,49

.59 74C901 14 59

.35 74C903 14 59
35 14CtoI5 14 509
31 74C911 21 aiS

139 74ct 12 21 a 95
1,!iIS 74CI15 11 1 11
.19 74C917 21 195
69 74C922 11 449

1.515 14C!i123 za 495
J9 74C925 11 !:I95

595 74C918 11 5 is
1 11 8OC95 11 39
I II 74C195 11 1.39 U91 11 39

704SlPt 1I
7045EV/KIlO 21
71015CPL -40
11Q6£V/Krt· 40
7101CPL 40
7101EY/KII· 44
7t1&CPL 40
7117CP\. 40
7101IUS
72051PG 24
720!)£V/Kfl' 24
72'O&CJPt: 11
72OeCEV /KI!' 11
7207AIPD 14
7207AEY/Kllo 14
7201lPt 21
72O!i11PA I
72151PG Z4
721S(V/Klt° 24
721liAIJI 21
7216ClJl 1I
72160IPI 21
7217U1 21
1217AIPI 21
12241PL ..
722liAIJl 41
7126AEV/Kft· 40
1240UE 11
7242UA 1
7250UE 11
7260IJE 11
75551PA I
15561PO 1<4
Tel1BCPA I
71512BCPA I
1152 1SCPA I

"""•
""

*EralwlUon
Kits

hrlNI. • • f'tM

"aI IOUlifer.
• TOYI, hobby cralll, robota.. tralnl
• !urgllr Illrml • IR dlta link
• Remoll Illch projector con trol
o Conlumer rlmotl d i ll Iinkl "",,09"im-:m"~
• Energy .s"lng. ~t.ly Iw ltched I~htlng IYl le ml

A.com pll t. Sochanne l d igit al encod er and RF tran smitter; low POWef,
a t frequl ncy 0127MHz or 4S1MHl , a Iliid s t reng th of 10,OOOUV met Ctf
at 3 mlt.,l . S1V ope rl Uoo on chip RF oscill ator/t ranlmltter , on chip
4.6 regul ator. Up to 80 MHl carr ier frequency ccereuen.
LM1671N RC Encod erfTransmitter Chip . . . $1.95
A comple te RF rec.l ....r/dec od. r, used a t ell her 27MHl, 49M Hl Of
72MHz. It provldes 41nd epe ooen l ch annell whe n used with LM1871
(2 ana log, 2 dig .) ope ra te s from fo ur 1.5V cell s. Cryl ta l cootrolled

LM1672N RC RecelverlDecoder Chip $2.49
SRX1S04 49.435MHz Crystal (LM1672N) S3.95
SRX1S05 49.690MHz Crystal (LM1871N) S3.95

1963 Nat. CMOS Book (528.0.) S6.95 1
n071C' I .19 a. NE510N 11 3iS
nOl2CP 1 139 l MI03CflI I 1,19
n074CN 14 195 lW34QK·t5 135 l U709H 14 49
nOllCP , 51 lM340T·5 .19 lMl1G~ 14 69
nOlS2CP 1 119 lM340T· 12 79 lU1l1fl1 14 .79
TL084CH 14 195 lM340T·15 .79 l M723'11 14 55
lM301CH I 35 lM348H 14 99 l U733"t 14 1 00
lUJlnH 1 95 lU 35QK 495 l rr.t73!IH 14 1 15
lM304H 195 lf35~ 1 1,10 l U741C1t 1 35
lU305H 9'J lf35e"l 1 1.10 lM747lll 14 69
lM301CH 45 lM37~ 14 449 l M148Jr1 1 59
LMJOaCH 6!iI lM373Jt 14 395 l U1310H 14 149
l1il3O!il1( 1 25 lM377H 14 1.95 lU14sacN 1 551
l1il31OCfll 175 l "'3lIOfrI 14 19 lM14aaN 14 69
lU3 11CH 69 UI3!ilfl1 14 1,19 lM1489frl 14 69
lM312H 249 l lllJa2fl1 14 139 lM1496N 14 1 95
lU3ln 1.19 l M3&4N 14 1.79 lUlaoo.Irt 11 1 49
lM317K 395 lM3MN·3 I I'J lUl889H 11 1 95
LM31!CH 1 1.95 Tl494C/il 11 295 lMl l961t 14 295
lM311H 14 1 95 Tl4t6CP I 1.19 lM2002T 1 49
lU3201(.5 135 NE510A 14 495 lM31fi 'l 11 1 59
lI.l320lC·tZ 135 HE529A 14 295 lM351OO1r1 14 59
l l.ll2'OK·15 135 NE~1V 1 2 is l M3905CH I 1.19
l U320H 19 HE~ a 95 lM39Wl 1 99
l M320T· 12 fl9 HE540H 495 ll.l3914N 11 34 9
l M320T·15 a!iI HE5<44fl1 14 295 lM3915H 11 3 49
lM323K 5 95 J4E55OA 14 195 l1il3916J4 11 3 49
l M324H 14 59 H[555Y I 35 RC41HN 14 1.25
ll.l33n 1.95 l1il556H 14 .&9 RC41 51J4B I 195
l l,l33lK IS 95 NE~H 11 295 IClaoJaS 14 3 95
l l,l 33~ 14 69 l l,t565J4 14 1.19 Ul.l3080tl I 1.19
l l,lJ.401(·5 135 llil~H 1149 lMl~ 111.t 9

l l,l3401(·12 1 35 llil567V 1 aCJ JIlOIlEAVAlLlllE

f3000 3 1962 Nat. Lln. ar Data Book '"'' "" .S11.95

DT1050 - Applications: Teach ing aida,
applia nces, cloc ks, autcmct lve, telecommunlca·
tlo ns, lang uage translation s, etc.
Ttle DTt050 II. alanclard DIGITALKER kit encoded with 137 ..par.l.
and u..lul word •• 2 10n. l , . nd 5 d llf« ent a!~nce dur aUon l . The
wordl . nd lonel MV.~ a .. lgned di.cre tl addrn..... mlld ng it
poslib~ to outpul.lng l. wordl or Wordl conutlnated Into phr . ...
or .....n ..nt llnce l . The "vote. " output 01 the DTlO5OII a high ly In­
till ig ibil ma l. voici. F.ma ll a nd c hiIlS... n·1 'tOkfl can be ly nthHll '
ed. The voca bulary II ChOHfl 10 th a i It tl a pplicabl. to man y pro­
ductl and mark. tl .

The DT10s0 con&latl ot a SpHch Prol~UOf CtNp. MMS4104 (40-pin)
and two(2) SpMch ROMs MM521I4$SRl and MM 52:114SSA.2(24-pin)
llong with a Mllter Word 1111 snd a recommenMd achemaUc
d••m Oft tht appi lcaUOft &heel

DT1050 Dlgltalker™ $34.95 ea.

DT1057 - Expand. the OT1DSO vocabulary
from 131 to over 260 words. Incl. 2 ROMs and specs.

DT1057 $24.95 ea.

'is

'"liS
SiS
' is

15195

'"' is."' is

'"''is
1995

149,..
"'"'is

.' is
1,95,1/1395
225-111595

.2 25 - 8115 95

. 24 9 · 1/ 17 95
US
'is
'is
'is

.' is
.. .. 95
'is

'"SiS
. 7 95
12S
' is
' is
3.95
31'

. 1 9S
39 S
39 S

.2 25
39 S
12S

DYN AMIC RAMS
·" '1'11 rrtu,., HI.

1103
<021
4116'H
411~'3

4116H·4
4164N·1SO
4164"'200
....Ull1
MM52'12
Mlr,l~70
.. US28CI
M"511O-2
MW529().J
M"~4
"""5291 ,3

7451U
7452.,
145~aa
7<45317
74$471
74$472
145-473
745474
74$475
74547,
745570
745571
74S572
145573
.2523
125115
115123
&2$126
I2S 129
&2S13O
12S115

1101 11
2101 Z2
2102 11
21102 11
2111 l'
2112 11
2114 1.
2114l "
211"'1 "
2114l·2 '1
2141·3 l'
2147 1.
214a "
TUS4G44 11
TM5-4045 1.
5101 n
1ilt.l 52S7 11
HW61115P·3 24
HM6t111·4 Z4
HYI51 16lp ·4 U
74a9 11
74C920 n
74CI21 1.
14C929 11
74C93O 11
7451all 11
745200 11
745206 11
7452a9 11
12510 11
152525 11

1702A
'100
270B
TM525115
11.452532
TM5~564

TM S~1115
21115
271&·1
2732
mall
UU2764
MM2760
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MICROPROCESSOR COMPONENTS -~I Dlqltalker"

For Socke t ReqUired, see Column Aft er The IC Part No. II
LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS

'·1 ,~" ,...... LEVEL 1#3 1-1 , .." '''''''
I ,.LP .11 .1<4 .n , ,,WW .41 ."5 .n

14 "LP .17 .15 .14 11 ,... .15.12 .51
11 "11 .11.17 .11 14"''' .15 .12 .51
11 "11 .21.1:4 _21 11 ,... .1I.liS .11
to ,.LP _IQ .27:n 11 ,... .n .15 .71
t z,.. LP .~.8.n to,.n 1." 1 .~ .M
N "l1 .~.H.n U plift 1.Z5 1.11 1.15
21 "LP .41 .37.35 U ,..WW 1.:1 1.23 1.11
• ,. LP .4a.n .3t 21 ,. WfI 1.51 1.50 1.45
"O ,.LP .41 .41.41 ,.,.. WW 1.U 1.75 1."
- ~III $llndard Tin '" Gold AIIO A....II.b~ - 41 ,. .. l.H 1.19 1.71

S10.00 Minimum Order - U.S. Funda Only Spec Sheeta - 30c each

~~I~~~~a~e:~de~~. ~~~s6m/af:~~~a~~~ ~~Esg:JjX1:~~ol~A~uLOG
Send S.A.S.E. 101 Monlhly Sale. F/y.rl Prices SubJect to Change

Jem!JfcoS"~'f}
1355 SHOREWAY ROAD, BELMONT, CA 94002

3/63 PHONE ORDERS WELCOME - (415 592·8097 Telex: 176043

··Nlllllblr Jl ",," J1I1Cf1I.C.
.. way kt.1I jIWdlut

I"IftNI. . ...... I'rtct I"IItNI• • 0,,", 1 I'rtct 1'1I1 MI. ••,... P'riu

S~ l0400tf " .19 SNl0412H 14 29 SH1041!l6H " .59
SH10401H " .19 S'm7J1ri1 " .ss SN74157 N 11 ...
SHl402H " " SNl0414N " is SH1041~ " ..
SH10403H " " Slf1475H " 45 SH104161 H " ...
SH10404H I' " Slflo416H 11 is 5H7041$2H " "SH74Q5H I' " S/II70419H 104 4 515 SN1041~ " ."",,"'"" " 29 ""..,. " ... 5Jf141&04N 14 "SH1401H " .29 S1iI1412H 14 1.19 SH141MN " ."$J11 14081( " 25 S~l.aJN " 59 SJl141661t " Ii
SN14091( " 25 S''I104!5N " 59 Sfil14HI1H " '19
SN1410N " 25 Stt1486H " .ss $H1411Ofil " I"
S1I1411N " 25 Slfl41!i1H " '25 SJt14172/il Z4 04 95
SH1412N " is SN14!i1C* " " SN7411JN " "SN14T3~ " is SN1491N " SO SH104114/11 I' "SH1414H " ., S/II104 92H " " SH141P.IH " eo
SN1416H " 25 SH1493N " " SN14116H " "5/117411N " 25 SM1494N " " SH14111M " Ii
SN1420N " .19 SN14i5H " ... SH1411!i1ti1 " 141
SN7421N 14 .is S1t14!iI6H " ... 5H141. " .Ii
SH7422H " 45 SN1497N " 2.15 SN74111H " 'is
SH1423N " 59 SN141QON " 1.49 SH14112N " "SN142~ " .29 SJrt141G4H " .. SN74114H " l iS
Sll1426H " 29 SN74 10~ 14 .es SH141MN " l iS
Slif1421H " 25 SH74107N 14 .21 SH141!i1ON " "SN742~ " ... SN7410tN 1• •:lO SN14111N I' "5111430N " .rs SIiI104116H " 1.41 5H141921if I' "SHl432H " 29 SN14t2 Ht " " Slf141i3Jf " "SH74311if " 25 Stml22J~ " .55 5lif141i4N I' "SH7438N " 29 SH14123N " .. SN741!i1SH " ."SN14)9H " 59 SH1412SN " 45 SH141t6H " "SH1440N " .is SH141291 " .45 SN74191H " "SH1404 1H " " SN14132N " ... SH141H N .. 1.11
5H1442N " .45 5lt14136N " ss SN141HH .. 1.19
SJrl1443H " " SN74141N " " SN7U2 1N " 1.111
SN1444N I' " SN14142H " 2.15 SH74251N " .19
5"11445N " " SN74143N .. 2515 5Jf74Z16H " 'is
SH1446N I' " 5H74144N .. U S SN74219H " .19
5N1447H " " SN1414SH " .59 5H74213H I' 1.451
SH7441SN 11 6i SH14147H " 1.49 SH1421S4N " U S
SH7450H I' .19 SH14148N " 1.151 SN7421S~ " ' is
SH145Hi " .19 SH14150N .. 1.19 SH143155H 11 55
Slif7453H 11 .19 $H74151N " .59 SHH366II' 11 55
S'mS4N " .19 SH74152H " .59 SN74387N " .55
5"11459A " 25 SH741 53H " .59 Slif743MH 11 55
5lif704&QN " I' 5N741S4N .. 1.25 Slif743!i101i " 1,.451
SN7470N " 29 SH74 155H " .so SN743t3H " 1.49

74l SOO " 25 74L5192 " .19
74lSQl " .25 74LSl93 " .19
74lSQ2 " . 25 14192 14 .55 74LS104 " ."74LSOJ " 25 74lS93 14 55 74LS195 " "74lS04 14 29 74LS95 14 .19 74lS 197 14 .19
74lS05 14 29 74LS95 " " 74lS221 " ."" lSOI 14 .29 74LS101 14 " 74l5 24Q " '09
74lSOl 14 .29 74LS109 " " 74l S241 " '09
74LS10 14 .29 74lS112 11 " 741S242 14 1 09
74LSl1 14 is 74lS1l3 14 " 74LS243 " 1 09
14lS1 2 " .is 7415114 14 " 7415244 " ' 09
74LS13 " ." 741S122 14 .. 74LS245 " 14 9
74lS14 " .59 741S123 " .19 74LS241 " ' .09
74l S15 14 .is 74lS125 14 .. 74LS241 " .. 09
74LS20 14 .29 74lS1!& 14 <i 14LS249 " ' .09
74lS21 14 .29 104lS132 14 59 74l S251 " .SO
T4LS22 " .21 74lS133 " .59 74LS2S3 " .SO
74LS25 14 .29 704LS1J$ 14 " 74l S257 " .59
74lS27 14 .29 74l S1J1 11 .59 74l5 251S " .59
74lS21S " is 74LS139 " .59 74LSzeo " .59
" lS3O 14 29 74lS 151 " 59 74LS25I 14 ."74lS 32 " .J> 704lS1~ " SO 74LS273 " 1.49
74lS33 " 55 74lS154 .. " 7415279 " .<i
74lS37 " .J> 74lS155 " 6i 74l52U " ."74LS3I 14 .JS 74l515& " 6i 74lS290 " "74l$40 " .29 704LS151 " " 74l5nJ " .19
74l$4 2 " .55 74LSl54 " 59 "lS2iI " ."74l S047 " .75 74LSTI5O " " 7415352 " 1.29
"lS<I " .75 74151151 " .6i 7US3 53 " '"74LS49 " .75 74LSl152 " " 74lS3&5 " ...
74LS51 " .25 74l$ 16J " " "LS300 11 ...
74L554 " 25 74lS164 14 " 74lS387 " ...
74lS5 5 " .29 74151155 11 1.19 " lS3OI " ...
14LS73 " ." 74l51 151S " 1.19 74l S313 " '2974LS74 " " 14l$1159 " 1.19 74LS374 " 1.29
74l S75 " " 14LSl70 " 1.49 74l S375 " ."74L$715 " " 74lS113 " .. 74LSJae " .45
74LSTa " " 74lS174 " .59 74lS393 " 1.19
74LS8J " .os 74lS115 " .59 " lS3i9 " 1.49
74lsa5 " .. 74l 51al .. 2.49 14LS&1O " 1,49
74l$86 " " 14l S190 " .. a l l 595 " 1.49
741590 " .S> 74L5191 " .. al l5 97 " 1.49

" 500 " .is
74S02 " .J>
"503 " .is 745124 " liS
" SO< " 45 745133 11 ."74S05 " " 745134 " SO"... " " 745135 " ."7,.509 " " 745136 " 139
14510 " .35 145133 " ..
74511 " .35 745139 " ..
74515 " .35 745140 " ,55
7452tl " ." 745151 " ."14522 " " 74S153 " ."74530 " " 745157 11 ."14532 " ." 74S158 11 ."74538 " " 745160 11 '"74540 " ." 745174 " "74551 " " 745175 11 ""... " ." 74S1U " " 1.49
14565 " ." 74S1~ 11 1.49
74574 " 55 745195 11 1.49,,,..

" .55 745116 " 1.49
745112 " 55 74S240 " 2.25
145113 " .55 745241 " 2.25
745114 " 55 145242 " 2.49

CAJO'OH ." "CAJOl3H 2,15

"CA3023H 3.25 •CA303SH 59S •CA3039H 1 35
CA3O<6H " "CA3CSiH " '25

C"'OOO " .29 C"'''' " l.iS
C"'SOI " 1.19CD4001 " .21 C"'''' 11 .19 CD4SQ7 " "Cll"'" " ." "",<I " .19 C"' SOI " USC..... " ." ""'" 11 " C04510 " "C04oo7 " " """" 11 ,19 C04511 11 ..ca.oot " .:11 C..... 11 .19 CG4512 " "C04010 " " """'. 11 " C04514 .. 119C04011 " 29 C..." " .. CD4515 .. 1.19

CD4012 " .15 """'. 11 " C04515 " "C04013 " " c","" " .3t C0451' " "C04014 " 19 c"'oso " ." C04519 " "CD4Q15 " .:lO C....I " .19 C04520 " 19C040115 " " CD4052 11 .19 C04526 " 1.19
CJ) CD40l1 " 1S C"'''' 11 19 """. " 1.19
()

C0401, " .19 C"'''' 11 '.is C04529 11 1.111

Z "'''''' " " CD<059 " 1.iS CD4S43 " 1.11
C04020 11 75 C"'05O " ." C045&2 " 'is

0 CD04021 " 11 C"' '''' " " ""... " 1.39C04022 " .11 C"' '''' " " C"',., " '"er: CD4023 " " C"''''' " 29 C"'''' " .SOf- C04024 " .6i ""'10 " ." C04723 " 1.19() C04025 " 23 C04071 " " ""no " 1.19
W C040215 " 249 """" " .29 I.IC1«09 " 1395
-I C04027 " " C04013 " .29 l.lC14410 " '' is
W C0402S " 59 to4 075 " 29 ,,",C14411 " tl.~

6 C"'29 11 ,19 C040715 11 .19 MC14412 11 '' isC"'". " ." CD401a " ... Me1441' 11 a 5

0 C"' OJ< " ' is Cl>4Ol' " .21 MC14-433 24 13 95CD40J5 11 .. CD<Oal " " l,lC14~ 11 1. \9« IM..mCJ~) Co<oo' " ... t,; C1 4~1 " t.HIa:
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s::»
:D
()
I
.....
CD
00
W

PRICE
S14~

.. 11495
.11U 5
$149:'1
$1<495

$t495
$t495

•• $14.95

EPROM MANUFACTURER
AMD.MotorOll,JrhllOnll.l ntlt .Tl ••
In:tl. Motoroll.NIUOl"III.NEC.TI
Motoroll , T1 ( + 5,-12, + 12) . . . •. .
MotOfOll.f1 .•. • ••••••••
AJ.lD.Flljll111.HEC.H;lXtll.lntli ....

....­lnttl
TI

Sprite-style Fan

t. • .

• 36cfm free air delivery
. 3.125" sQ. x 1.665" depth •...1.'
• 10 yrs. con t. duty at 2O·C Frame
• 115V5OI60Hz

PWS2107U ;.-:.c,~v~
· PWS2107F ....

EPROM

""2116.TIoI52516
TM52716
TM5253l
213Z
MCM6S764.
IolC"'Mll~

21&<
TU52564

UV-EPROM Eraser

JM....
JM161<
JMl68
JM32A
JM32B
JIoIlWA

JMMB
JM""

Et.... 2701, 2T11, 27:12, 2T~, 2518, un, 2514. Erase s up to I chip s
within 51 mlnutss (1 ch ip In 3T mlnu t.s). Maintain s conlt. nt s xpolUrI
dl.tane. 01 one inctL Speclal .conductlYe foam liner ellm lnat. s I ta tlc:
bu ild-up. Bullt ·ln s a'.ty lock to pre'llnt UVI Xpohrl. Compact - onl ,
V.OO" x 1 TO" x 2.150 · , Compl e te with ~dlng tra, 101'I chlp l .

UV5-11EL Replacement Bulb ' 16.95

DE-4 UV·EPROM Eraser 579.95

lAS·80 Color 32K or 64K Conv8rs ion Kit

JE665 - RS232CINTERFACE OPTION - '''''6O>RS!32CIM«t",
OpllonITIp(lMlInli computer ICU'S' 10tIllJEM4'I RAM . S¥npIe$OIlw1f. wnnenin
IlASlC prlMdld for TRS·8l)I MOdtl I. l .... r II Computer. BlIICl lilt 96DO WOrd
Lllth : • bltl • odd PMlty · Slop bill . Z. OptlOlllNy bl lCUPted 10 OIhu comput. rs

JE664 ·AAS [,., . .... ._ /JEH' O, ... , . . . ...... •...$1195.00
Assemblld.1IdTlSted f1ndl1d11 JM1M J,loduJej

~=::~A~~ 'C~=~:.:.c.'"f:'~~,,=::,;~~~":::
IMI lAM by hy ....1II • cu .... uti III1lA1III Ity '''"'"' • LuIIl. 1tA1III tr'III II
END lIII • C",.,..I EI'IIOIII I tarcIItHt IIIlttart llCl• • C"'c EI'ID• • • ,...... 1..

~
: 115YAC, 10Hz, ... l OW ,...tr nfIl1l11ptlall • EIdIhrt: tI6Ir-uwllllutH,

lit IN .,... w/ lllllMd IICU ~"I INIIIl !Ma' • SIzI : 1$.5/ 1- L 1 1""0 1
3 "'K . WI.: 5" In .

JE664 ·A EPROM Programmar $995.00
AssembIId & fnlldl lnciuOe. Jt.l lM t.looulal

2708,2716,2732 & 27M EPROM Programmer

JE664 EPROM PROGRAMMER
8K TO M K EPROMS - 24 AND 28 PIN PACKAGES
sell·Conta lned - R~ul~s No Additiona l Sy.t.ml lor Opera tion

18 Chip. - 51 Mlnu... I

EPROM JUMPfRMODULES - r.. m .",JUMPE'MOO\JlEi"'''''''·

:~NE~~I~a~~~~~~:O~~::~;~~ir::1P:;~~~ to
P. rt
No.

• Shugart 801R
c o m p a t ibl e

• Single-Sldid
· 77 Tracks

• 400/8ooK Bytl.
Capacity

• Industry Standard

~rn-gl:~~~~~I: ~:~:rwR~~d~g"m~~:u~~sf~r:ta~'J'"a~~:
de nsity . Tran s fer rate : 150K bltllsec. lingle de ns ity; 500K bits/sec.
double d.nsity. The FOD10lJ-8 is desi gned to wOflil: with the ,Ing l• .
sided soft sectored IBM Dis kett. I. or eq . dil k car tridge . Hard­
sectored oPtion av.lIabl• . Pow.r. 115123OVAC . 5O-eOHz. +Z 4VDC

ts~·::o";f:c~~'C:S;~~:r ~~2p~~~6r~6ie~).i~~~~~~~~:~
x 4.S"H. Weighs 12 lbs. Inc!. il5-pg . ma nual.
Part Ho. Price
FDD100-B Buy 1 for •••• .• .•.• . . . . .$269.95 each
FDD1oo·S Buy2 for • .. . . . . . . . . . . . .$259.95 each
FDD1f1O.8 Buy 10 lor . .. . . •. . .. . . $249.95 lach

TRS·80 to 16K, 32K, or 48K
· · ModeI1 . From4K 1016K Rlqukes (1) One lOt

Model 3 . From4K 104BK Rlq ukes (3) Three Kn.
Color • From 4K 1016K Requires (1) One Kn
··."'1'lI" pJllll wI.II EJ"I'" "'111., ..we: fw. Os~

- OllI KI~ "'ldlllC "EJ""' _

TRS-16K3 · 200ns for Color & Model lit .$12.95
TRS-16K4·250ns for Model l ' " $10.95

Muffin-style Fan
• 1Q5cfm free air delivery
• 4.68" sQ. x 1.50" depth.
. 10 yrs. cont. duty at 2O·C
• Impedance protected.ambients to 70 ·C

. ...g;; ....IIllo.. . 115V 5OI60Hz 14W WI. 17 oz.

.=~:~1·~ E~u~ .

1 S 3.21
10 18.Tt

OTY PRICE
BLX-001·( ) ..
BLX.o1G-( ) .

BUG CAGEtm(BGCoOO1·_ ) with Bug Box. s

ANTI-STATIC

LSI BIG BUG BOXTM - Ou~ned to store

:r~~t~C;~~:~~C:'r~:~t~I::a~~ln~'1!~~.~~!~
.5 " dee p • Three 'l'e rtlca l and three hOrizont.1

~:;~~~.~ !~~~~~ ,~ !'~~:l~tt ~~7tS i~;.I Uded • 80)(
LSI BIG BUG BOXTM

Plnse lpecify co lor cod e : (B) Blue. (R) Red, (rN)
Whlte , {Yl Yollow
PART NOJCOLOR CODE

BUG BOX™
STORAGE
SYSTEMS

QTY PRICE
.. . 1 S 2.21
.. . 10 11."

MICRO SWITCH BB-KEY KEYBOARD (PARAllEL
~~':ctE~~~=-:~~:~Jn~~~~~~~-:,::;.:.:=. t~~aO:i5:M::'CS::CIllnI : HaM
PartNo. BBS022 IFn,lnl. OTE-2DEnclo,ure) , , . .$49.95 each

HI·TEK 5B-KEY KEYBOARD

~nJr::~~' l=~=-~=::.r~m:s~cu~ ~.=:'~,::,:: '::N-::
SiKlIlf. AtIri.IIlIll TIL I -lO c....rs.
P1rt No. K-SB lflllOT[·,. Elldtslll"ll . .. .. .• .•. .••• . .••... .$19.951I ch

ALPS 29·KEY CALCULATOR KEYBOARD
FNhIrt UIKt •.-u 3-,. wtdl."twt Z·,..- .
...,-.1 SI'ST I . " . ZZ·"'"tt calli tIIlllKtlM. P'Ilt-MI"IIIIIl .
P1rt No. KB297O.fO(Fis Dff·n bdts ) . . . . . S4.951I ch

OATANETICS73·KEY KEYBOARD Apple Comp al ib/ l
DataEIlIry KeyMan! nu . 1III514G I EflN , tadit' dIiII fllldliMJ . TJ.lIy lIyMM'lII tamn.
1Hay...nc kaypN. S!'Sf . wIt ...... u .,.. ""~ c........ IIlCWes•.••
Part No. KBZ61 1F11 OT[·mbd,..rtl . . S49.951Ich

Part No. PS94VO . " .... $49.95 each
PilWER SUPPLY 4-Channel Switching Pow",Supply
. Iu Ipf IClU ..... 1lli1lkM,.,-. ter...... IMdiCII tqlll p..m ,RIIlJIfIC.U~.. 'p pIIcaUNIi. I. ·
~ to-1.JOYAt 47'4;4oH~ . D:r:: . 5YDCo ~. ·5YDC 0 1A; • UYDC ~ 1A••~zvoc 0 1A.
ptd*rr:~.*~i~~L,r.;i~ .~~;5':::.~~Wt~ ~~ ·:::ntlfttlt ,,1tKtiN. Adj. 5YN " WI·

PartNo.FCS·6D4A . . .. .$69.95 oach
PilWERSUPPlY Adju,table Swnching 4-24VDC105 Amp,
AlIt.4-UYOC; 5Yoe. SA. i 'tDe. U A, "DC . 4.1A. 1Tt DC. U A, 1IYDC.1.1A. znoc
'is~~r~IIi~~,.t 115VAC SO/IOHz. D.c,wt 'l'anatINs lhV.I.2S"l l

JE224Kn . . . . . . . . . . . . . $79.95oach
JE224AMUtafllllllU ..1ad• • • • • .. • • • .. • • • ••••• • • •• S99.95 tlch

84-Key Keyboard CONTROL 104·Key Keyboard
DATA

Data Entry
Keyboard.

RS232 Int«face
n 2StlI;Jded Ba..

SPS T hitching r:..:..:=-;.;:c.:....:7:'..:-;..:....:.~::-:..''-''i
Mon\;nta ry

Contac t
K. yswllch..
3O- ln~ac.

c ...
Att r;ctl.....

Cas e

MICROSWITCH 59-KEY KEYBOARD
~~~,-=,~/~~r:C-:'~:,o~·=~*::A~"E=•. Z4·,. E~"
Part N•. KB69S012-2 (Fn, inloOTE-20Enclo,ure). : $19.95 each
MICROSWITCH B5-KEY KEYBOARD
:~II~~~~' ::1II~~IIIl:':~IIC:~~~=~::. 5YOC .1III. Kr,bear ~
Part No. B5SD1B-1. • . •.. • . . . . . . . . .. . . . . • . . . .... . . .. .$29.95 each

CKP-oDS 5 Inch S4.Hlptg. aoo 13.15
CKP·010 1Dlne h • ••• Ullp«g. TAOS AVAILABLE!

* * * BUG BOX SYSTEMS INTRODUCTORY SPECIAL * * *
Yaw dIticI : rtt-« ...stItic . lldl~u Z·I", c.,.. (1211ut1Ns1 ; ,._.. lUll; J- LSI~ _.. lUll; 1·1Iartz1llUl1ll; f ray;
1..,.. II' Tny : 1...-t1c1l 1111f ray; 1 PIC"" I .. _II tar rllM 1111nts; 1 plCu;a '1I1I1,1Ir LSI l it I .. lUI' ; 1
plCU" lIII hw la blls (lOCI NCIII. C*: '''' lax" , llIIl tqt. ..... I II flm . ..t .
SP·BUG Regular (Ret.n vaIUIISSUS).• '•••• ..• • • ••.. . • .. . . . Sale Pric e $49.95
SP· B UG ·AS A n ti · S tatic (R.tallnllH SST.45) . • . ..• . .. ..• .•. . . .. Sale Pric e $59.95

BUG BOXTM - 30 Ind ividual com partmen ts

~t~~~~u'a'~p~rcf:a~~I~'S~C1~g~:rD~~:s8~gl~:
• ceser marked * /numbers 1-30 • Comp artment
size: 1 - x 3.7S" x .S" deep . Box sIze: 4.V"x3.3" x .S"
• Weight: 1.TS oz.

BUG BOXTM
Pleas e speci ly co lOI' cod e: (B) Blue, {RI Red . (Wj
White. M Yellow
Part NoJC olor Code

$10.00 MinImum Ordor - U.S. Fund. Only Spec Shoot. - :JOe lach

~~:~~~ .!!"~~3~'.;0~1~s6:1 .~~~~~aT:;. ~1'k$1~~ ~~::~?:~I~A)''::'lOG
Si nd S.A.S.E. 101Mon lhly Sal.. F/yerl prtc• • SUbject to Chang.

JameCOe_';'~'::f:;P;'-or
~. s3:95"· "~~~ ··
Y~

1355 SHOREWAY ROAD, BELMONT , CA 94002
3183 PHONE ORDERS WELCOME - (415) 592·8097 Te/ex: 176043

:~~:~~ L.. .
ANTI·STATIC

I
CA153A $69.95

95·Key Keyboard

Battery Checker
Ea sy·to ·u se hand·h e ld ba t t er y
checker test s AA, AM, C, 0 , and 216
batt eri es. A mul ti ·col ored meter
shows if batter y is good, weak or
needs replaci ng. Size: 6% "L x 21/. "W
x ' ·7/S"H.

VIDEO GAME CHIPS
Pull·outs from hand-held
video gam es. AP2000
consi sts of one MM 2716Q
EPROM and one 74LS04.
AP2002 consists of two
MM2716 EPROMs and one
T4LS04. These EPROMs are
mounted on a circu it board
with a 12·pln edge card
conn ec ti on. EPROMs can
be repro grammed fo r other
applica tio ns.

AP2000 $2.49 ea. or 2 for $3.95
AP2002 $3.49 ea. or 2 for $6.49

JOYSTICKS

JVC.40 40K (2) Video Con·
J5-SK {Ptetu~ troller In Cn e $4 .95

JS KNOB Knob for JS5K,100K,150K $.9901.
JVC KNOB Knob for JVC·40 • • . •.. • ••• •. •$.99 la.

30006 Above (3) 30001,3,5 as set .. $24.95
30001 Nation al Memory Oala Book (1' 801 . • . . . . . .. . ... ... . H .t5

(~ p.ges) RAMs. ROMs. PRO Ms. EPROMs series
30001 lnter sll O. t. Book (1H 3) . . .. . . . • • • • .$1.15

(1~ pa ges) Comp lete nne.
30010 Natlo nsl AudlO/R. dlo Hand boo k (1980) . • . . . • . . . .. . . SS.t5

(240 pa ges) Pro·Amps , AM, FM & FM Stereo, Powe r Amps
30011 Nl tlon al Linear App lica tion Handbook (1' 80). .. . . . • . $1S.15

(736 pages) App lication Noles , Linea r Bllefs , elc .
30012 National PAL O. ta Boot (1H 2) . • • •. •. S5.115

(176 pag es) Dala Shee t. PAL Desig n
30013 Zilog Oatl Book (1H 3) S7.l 5

(641 pagesl MicroProcessors and Support Chlpa
010400 lnt.t Component Oata Book (1112) S1U5

(1405 pg .) Full d. ta s!'llets for Inters produ cts Incl . memo
" evices, microProc ., peri ph. & Ind~miL products

205110 Intel "-ripher al De l lgn Handbook (1H 1) . , SU5
l828 pa ges } Full data sheets, applicat ion notes for Inte'
pellpheral de'l'ice components

PADDLES
JSA (2)... $6.95/pair JSP (2).. .$4.95/pair

TV GAME SWITCH
. :El••.:::11:..........:::.. Swi tch es TV to video game

~ or co mputer operati on.
Used on Alarl.

TGS"1 . . . $2.95 ea.

Mostek DCIDC Converter
+ 5 VOLTS TO·9 VOLTS

Input: + SV. Outpu t: .gv (regulated) • 3OmA.
Printed circuit mou nting . SpecillcaUonslncl.
DC10 .• ...••.• $2.95 la. or 2/$4 .95

Jnm¥§ Digital Th~:'~.~":,~t~r,~,~~
cont rols for lndooclouldoor
or d ual monitoring - can be
extended to 500 IHt. Con·
tl nuous LED .8· hI. display.
Range: ·4Q°F to 1W"F,~·C
10 100·C. Acc uracy ~ l '
n o mina L C a libr a t e l or
F II h r e nh e l t / C e l s l u s .
Sim ulated walnut case. AC

J E300 $39.95 :~~~ ~d;~~~ ~n1c~~~. Size:

BOOKS
NATIONA L SEMICONDUCTOR - INTERSIL - INTEL

)Ol)Q1 Nltlonl' CMOS Dat a Book (HII 1) . . . . . . . . .. .. . .. . .. $&..5
(540 pages) 74C, C[).4000, and AI D ConYerters

30002 Nltion.ll nterta ce O. t. Boot (1NO) . • . . •. • • . . • . . • • . S4.t5
(704 pages) OP. 0S8000 . 0S3e00 . 055700. etc.

30003 Nation al L1ne. r O. t. Book(1 112) . . . . . . ... • . . • . . . . . $11.15
(1376 pages) LM. LF, ADC. OAC. lH series

30004 N.tionl l s.ri.. SO- Board L....I Com pulltf(1'8O) . • • . S·U5
1224pages)

30005 NI Uona lTTL LOVlc Ol t. Book(1H 1) ..• SU5
(!24 p.ge.) UOO.LS.l .H.S. and OM8CXXl Series

CIRCLE 42 ON FREE INFORMATION CARD 127



CIRCLE 66 ON FREE INFORMATION CARD

INSTRUMENT CASE
Beautiful solid anodized aluminum
case with insert that holds up to
six 1"x4" cards. Two lense colors!

US$8.39 HI2"h x4-1I2"x H/2"d

10 AMP POWERHORSE !!
5VDC Computer power supply. 120 VAC
50-400 HZ input. External sense

LIMITED llUANTlTY US$7895!

CIRCLE 72 ON FREE INFORMATION CARD

f TECH ELECTRONIC
;tIey COMPONENTS

J PO BOX 576
BROOMFIELD. COLO. 80020

FREE Catalog with order (70e without)
ADD $2 .00 for postage
US MONEY ONLY PLEASE

~
51.00

$24.95

SOLID CARBIDE ~
PC DRILL BIT

# 65 .035
Standard size for
PC boards.

C4800 51.49 ea.
10 for 512.00

KESTER PC TYPE SOLDER
6 foot coil of ultra thin diameter
low melting temperature --"'~--~~~i11
60 '40 rosin core.

C4456

MICRO-MINIATURE
SPEAKER

Only ¥,,' dia ,~
mounted on a
1H square PC
board. .

C4832 51.95 ea .

C4831

ETCO ELECTRONICS
DEPT. 582 8 1I
Mailing List Control Center ..
Box 840 . ,
Champlain. N.Y. 12919 I

I
I Enclose (cash OK);
Please rush postpaid

D $1 for 1 year subscription to the worldI
I

famous ETCO catalog .

D $3 Canadian & Foreign 1 year subscrip­
tion to the ETCO catalog. I

ID ~~~a~:~~~d:f~~I·~~~!~(~X~~t$1O.ooD 360 page MASTER HANDBOOK OF
TELEPHONES. (TA001) $11.001

ID FREE - sample copy of the bargain pac­
ked ETCO catalog.

Name I
Address _

I§ity
State Zip I____ iiiiiiiIiiII.I

CIRCLE 65 ON FREE INFORMATION CARD

NowYou Can Afford Another 64K. • •

Assembled & Tested

COEX64K S·100 CMOS

STATIC RAM BOARD

only $2990°

"Have You Kissed Your Computer Lately"

Components Express, Inc.
V/S4 ' I 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 :• ...

" '.. _.- Terms of Sale: Cash. Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax.

Especially when it's less than
. a half cent per bit!

(f)
U
Zoa:
f-

~
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UJ

o
o
<t:a:
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Waveform Generator

Reg. 9.95

688 .~~ J

.. "'l.....
$30.25 Individual Parts Value . 50WVDC. Contains
15 .005IlF, ten each of 100,220 and 470pF; .001,
.002, .01, .02, .05, .11lF.29 other assorted values.
With char t. 272-601 '.' Sale 6.88

595

rCL8038. Produces precise sine, square, triangle,
sawtooth and pulse waves with minimum external
parts. Simultaneous high-level sine, square and tri­
angle outputs. Range: .001 Hz to 300 kHz + . Singlel
split supply. 14-pin DIP. 276-2334 5.95

50,000 Ohms
Per Volt

Measures AC and DC volts , DC mil liamps,
resistance and dB. Range-Doubler switch .
Requires one " AA" , one 9V battery. With
leads . 22·20 4 Sale 24.88

699

199

Up to 25-Ft.
Range

Audio Compressor/
Expander

WHY PAY MORE? SHOP AMERICA'S PARTS PLACE™
Low Prices! High Quality! Wide Selection! In Stock!

43-Range Multitester 150 Disc Capacitors
38% Off Cut

31%

Sound Switch Module

Just whistle-once for on, again for off! Remote­
contro l a relay, moto r, radio or TV. 6-9VDC. With
data.277-1011 1.99

Perfect for Noise
Reduction Systems

NE572. Dual channel-can be used either for
dynamic range compres s ion or expansion. Inde­
pendent attack and recovery control. 6 to 22VDC
single supply. 16-pin DIP with data.
276·1781 6.99

• 10 A,mps at 125VAC
• 1/4" Mounting Holes

Submini Toggle
Switches

199Low
As

Precision Panel Meters

895 Monitor Your
Each Critical DC Circuits

Jewe led movements. Accuracy : ± 5% full
scale. 23 / . x 2' 1. x 1' 1. " . Requir e 1718"
round mount ing holes.
0-50 IlA DC. 270·1751 8.95
0-1 mA DC. 270-1752 8.95
0-15VDC . 270-1754 8.95

169

Small enoug h to hide, loud
enough to call attention. 1' /, 6"
mounting centers. With leads.
273-055 1.69

Mini 12VDC Buzzer

~»
:Do
I

12V Snap-In
Lamps

189

Descript ion Cal. No. Each

SPST 275-324 1.99
SPDT 275-326 2.19
SPDT Center Off 275-325 2.39
DPDT 275·1546 2.69
DPDT Center Off 275-1545 2.89

Panel Mounting
Assemblies have one am­
ber, one blue lens. Mountin g
iabs for '/2" dia. hole. 4"
leads. With bulbs.
272·335 .. . Pkg. of 2/1 .89

Reg. 10.95

788
Heavy-duty. Vented steel top, aluminum
front/bottom. Handles. 5'1. x 9' /2 x 63/. ',
270-270 Sale 7.88

Metal Project Enclosure
28%
Off

/

~ -" -I~ "-=
I TRS-So

GR~.e..t:Hcs

~
Both For

Only

588

...~. Save $70 2

ltadl8/haeK

Books to Program Your TRS-80®
54%
Off

(AJ Programming Techniques for Level II BASIC. Reg. $4.95 .
A " cookbook" of program applications for the TRS-80 line. De­
scribes Level II commands, data search , string manipulation ,
high-speed graphics and much more. Everything you need to
write BASIC computer programs. 224 pages. Softbound.
62·2062
lliJ TRS·80 Graphic s. Reg. $7.95. Explores the computer's apti­
tude for graphic displays, particularly line printer, character and
pixel graphics. With sample programs and suggested problems
and solut ions . 132 pages. Softbound. 62·2073

119

CdS Photocell

129

Omnidirectional. PC board
mounting . 2 to 10VDC, 1 mA
max. 20 to 15,000 kHz.
270-090 1.19

Red LED
lights when
" on" . 5A.
For 12VDC
use only.
711 6" mounting
hole.
275-680 . . . . 2.99

3 megohms in darkness to 100
ohms in bright light. 200 mW at
170V, max. 276-116 .. . . . 1.29

SPST Toggle

299

A DIVISION OF TANDY CORPORATION • OVER 8500 LOCATIONS WOR,=-DWIDE
Retail prices may vary at individual stores and dealers

<0co
W

CIRCLE 45 ON FREE INFORMATION CARD 129



DISC Z-80CONTROLLERS
2101 256 x 4 (450n5) 1.95 1771 16 .95 2.5 Mhz 8035 5.95 68000 59 .95
5101 256 x 4 (450n5) (cmos) 3.95 17 91 29.95 Z80-CPU 3.95

8039 6.95 6800 4.95
2102-1 1024 x 1 (450n5) .89 1793 38 .95 Z80-CTC 5.95

INS-8060 17.95 6802 7.95
2102L-4 1024 x 1 (450n5) (LP ) 1.29 1795 54 .9 5 Z80 -DART

INS -8073 24.95 6808 13.90
2102L-2 1024 x 1 (250n5) (LP) 1.69 1797 54.95 15 .25 8080 3.95 680 9E 19 .95
2111 256 x 4 (450n5) 2.99 684 3 34.95 Z80-DMA 17.50 8085 5.95 6809 12.952112 256 x 4 (450n5) 2.99 8272 39 .95 Z80 -PIO 5.75 8085A-2 11.95
211 4 1024 x 4 (450n5) 8/ 14.95 UPD765 39 .95 Z80-SIO/0 18.50 6810 2.95

8086 29 .95
2114L· 4 1024 x 4 (450n5) (LP ) 8/15 .25 1691 18 .95 Z80 -SIO /l 18 .50 6820 4.95

2114L-3 1024 x 4 (300n5) (LP) 8/ 15.45 214 3 18 .95 Z80- SIO /2 18.50
8087 CALL 6821 3.25

2114L-2 1024 x 4 (200n5) (LP) 8/1 5.95 INTERFACE Z80-SIO/9 16 .95
8088 39.95 682 8 14.95

2147 4096 x 1 (55n5) 4.95 8T 26 1.69
8089 89 .95 6840 12.95

TMS4044·4 4096 x 1 (450n5) 3.49 8T2 8 2.49 4.0 Mhz 8155 7.95 6843 34.95
TMS4044·3 4096 x 1 (300n5) 3.99 8T9 5 .99 8156 8.95 684 4 25.95Z80A·CPU 6.00TMS4044·2 4096 x 1 (200n5) 4.49 8T96 .99 8185 29 .95 6845 14.95
MK4118 1024 x 8 (250n5) 9.95 8T9 7 .99 ~80A-CTC 8.65 8185-2 39 .95 6847 12.25
TMM2016·200 2048 x 8 (200n5) 4.15 8T98 .99 Z80A -DART 18 .75 8741 39.95 6850 3.45
TMM2016·150 2048 x 8 (150 n5) 4.95 DM8131 2.95 Z80A -DMA 27.50 87 48 29 .95

DP 8304 685 2 5.75
TMM2016·100 2048 x 8 (100n5) 6.15 2.29 Z80A -PIO 6.00 8755 32.00
HM6116·4 2048 x 8 (200n5) [cmos] 4.95

058835 1.99 Z80A -SIO/0 22.50 6860 9.95
0 58836 .99 6862 11.95HM61 16·3 2048 x 8 (150n5) (crnos) 5.95 MISC. Z80A ·SIO/l 22.50

HM6116-2 2048 x 8 (120n 5) (cmos) 8.95 Z80A·SIO/ 2 22.50 6875 6.95

HM6116Lp·4 2048 x 8 (200 n5) (cm05)(LP) 6.95 3242 Z80A-SIO/9 19.9 5 6880 2.25

HM6116LP-3 2048 x 8 (150n5) (cm05)(LP) 8.95 3341
820 2 29.95 . 6883 24.9 5

HM6116LP-2 2048 x 8 (120n5) (cm05)(LP) 10.95 MC34 70 68047 24 .95
MC3480 8203 39 .95

Z-6132 4096 X8 (300n5) (0 5tal) 34.95 ll C90 8205 3.50 68488 19.95

LP e low Powe r a ltai :::Oua si-Sfat lc 95H 90 8212 1.80 6800 ~ l MHZ
2513-001 UP 8214 3.85 68BOO 10.95
2513-002 LOW 9.9 5 8216 1.75 68B02 22.25

DYNAMIC RAMS SOUND CHIPS 822 4 2.25 68B09E 29.95

TMS4027 4096 xl (250n5) 76477 3.9 5 822 6 1.80 68B09 29.95 -

UPD 411 4096 xl ( 3 00n~)
76489 8 .95 8228 3.49 68Bl0 7.9 5
AY3-8910 12.95MM5280 4096 x l (300n5) MC334 0 1.49 8237 19 .95 68B21 12.95

MK4108 8192 x l (200n5) 8238 4.49 68B45 35.95
MM5298 8192 x 1 (250n5) CRT 8243 4.4 5 68B50 12.95
4116-300 16384 xl (300n5) CONTROLLERS 8250 10 .95 68 BOO " 2 MHZ4116-250 16384 x 1 (250n5) 684 5 14. 95

32 .768 khz 1.95
4116-200 16384 x 1 (200n5) 68B45 35.95 1.0 mhz 4.95 8251 4.49
4116-150 16384 x 1 (150n5) HD46505SP 15.95 1 .8432 4.95 8253 6.95
4116-120 1638 4 x 1 (120n5) 68 47 12.25 2.0 3.9 5 8253-5 7.95 65002118 16384 x 1 (150n,) (5Y) MC1372 6.95 2.097152 3.9 5 8255 4.49 1 MHZ4164·2 00 65536 x l (200n5) (5Y) 680 47 24.9 5 2.4576 3.9 5 8255-5 5.25 5.954164-150 65536 xl (150n5) (5Y) 8275 29.95 3.2768 3.95 8257 7.95 6.95

5V = 5ingle 5 Yolt 5up ply 7220 99.95
3.57953 5 3.95 825 7-5 8.95 8.9 5CRT5027 39 .95

CRT5037 49.9 5 4.0 3.95 8259 6.90 9.95

EPROMS TMS9918A 39.95 5.0 3.95 8259-5 7 .50 4.35
DP8350 49 .95 5.0688 3.95 8271 39.95 8.75

1702 251' x 8 (l u5) BIT- RATE 5.185 3.95 8272 39 .95 11.25

2708 1024 x 8 (450n5) GENERATORS 5 .7143 3.95 8275 29.95 22.50
2758 1024 x 8 (450n5)(5Y) MC14411 11 .95 6.0 3.95 82 79 8.95 11 .85
2716 2048 x 8 (450 n5)(5Y) BR1941 11 .95 6 .144 3.95 8279-5 10 .00 2 MHZ
2716·1 2048 x 8 . (350n5)(5Y) 4702 12.95 6.5536 3.95 8282 6.50 6502 A 9.95
TMS2516 2048 x 8 (450n5)(5Y) CO M5016 16.95 8 .0 3.95 8283 6.50 6522 A 11 .70
TMS2716 2048 x 8 (450n5) CO M8116 10.95 10 .738 635 3.95 828 4 5.50 6532 A 12.40
TMS2532 4096 x 8 (450n5)(5Y) MM5307 10 .95

14.31 818 3.95 8286 6.50 6545A 28.50
2732 4096 x 8 (450n5)(5Y) UARTS 15 .0 3.95 8287 6.50 6551A 12.95
2732·250 4096 .x 8 (250n5)(5Y) AY3- 1014 16.0 3.95 8288 25 .00 3 MHZ
2732·200 4096 x 8 (200n5)(5Y) AY5-10 13 17 .430 3.95 8289 49 .95 6502B 14.952764 8192 x 8' (450n5)(5 Y) AY3-101 5

18.0 3.952764·250 8192 x 8 (250n5)(5 Y) PT1 472
2764·200 8192 x 8 (200n5)(5Y) TR1602 18 .43 2 3.95

FUNCTION
TMS2564 8192 x 8 (450n5)(5Y) 2350 20.0 3.95 EXARMC68764 8192 x 8 (450n5)(5 Y)(24 pin) 2651 22. 1184 3.95 GENERATORS

T MS60 11 32.0 3.95 XR 2206 3.75
5Y ~ Single 5 Voll Supply IM6402 XR 2207 3.85

IM6403 XR 2208 3.90
INS8 250 14.95 DATA XR 2211 5.25

EPROM ERASE RS KEYBOARD ACQUISITION XR 2240 3.25

CHIPS ADC0800 15.55

Tim er AY5-2376 11.9 5 ADC0804 3.49
AY5-3600 11. 95 ADC08 09 4.49

CLOCK ADC0817 9.95

CIRCUITS
DAC0800 4.9 5
DAC0 806 1.9 5

MM53 14 4.95 DAC0 808 2.95
MM5369 3.95 DAC1020 8.25
MM5375 4.95 DAC1022 5.95
MM58 16 7 8.95 MC14 08 L6 1.95MM58 174 11.9 5 MC1 408L8 2.95MSM 5832 6.95
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IC SOCKETS
74LSOO .24 74L586 .39 74L5169 1.75 74L5323 3.50

1-99 100

74LS01 .25 74L590 .55 74L5170 1.49 74L5324 1.75
8 pin 5T .13 .11 7400 .19 4000 .29 4527 1.95

14 pin 5T .15 .12 74132 .45
74LS02 .25 74L591 .89 74L5173 .69 74LS352 1.29 16 pin ST .17 .13

7401 .19 74136 .50
4001 .25 4528 1.19

7 4LS 03 .25 74L592 .55 74LS174 .55 74LS353 1.29 18 pin ST .20 .18
7402 .19 74141 .65

4002 .25 4531 .95

74LS04 .24 74L593 .55 74LS175 .55 74L5363 1.35 20 pin 5T .29 .27 7403 .19 74142 2.95
4006 .89 4532 1.95

74LS05 .25 74L595 .75 74LS181 2.15 74L5364 1.95 22 pin 5T .30 .27 7404 .19 74143 2.95
4007 .29 4538 1.95

74LS08 .28 74L596 .89 74LS189 8.95 74L5365 .49 24 pin 5T .30 .27 7405 .25 74145 .60
4008 .95 4539 1.95

74LS09 .29 74L5107 .39 74LS190 .89 74L5366 .49 28 pin 5T .40 .32 7406 .29 74147 1.75
4009 .39 4541 2.64

74LS10 .25 74L5109 .39 74L5191 .89 74L5367 .45 40 pin 5T .49 .39 7407 .29 74148 1.20 4010 .45 4543 1.19

74LS11 .35 74LSl12 .39 74LS192 .79 74L5368 .45 64 pin 5T 4.25 can 7408 .24 74150 1.35 4011 .25 4553 5.79

74LS12 .35 74LSl13 .39 74LS193 .79 74LS373 .99 ST =50LDERTAIL 7409 .19 74151 .55 4012 .25 4555 .95

74LS13 .45 74LSl14 .39 74LS194 .69 74LS374 .99 8 pin WW .59 .49 7410 .19 74152 .65 4013 .38 4556 .95

74LS14 .59 74 L5122 .45 74LS195 .69 74L5377 1.39
14 pin WW .69 .52 7411 .25 74153 .55 4014 .79 4581 1.95

74LS15 .35 74L5123 .79 74LS196 .79 74L5378 1.18
16 pin WW .69 .58 7412 .30 4015 .39 4582 1.95
18 pin WW .99 .90 74154 1.25

74LS20 .25 74L5124 2.90 74L5197 .79 74L5379 1.35 20 pin WW 1.09 .98
7413 .35 74155 .75

4016 .39 4584 .75

74LS21 .29 74L5125 .49 74L5221 .89 74L5385 1.90 22 pin WW 1.39 1.28
7414 .49 74156 .65

4017 .69 4585 .75

74LS22 .25 74L5126 .49 74L5240 .95 74L5386 .45 24 pin WW 1.49 1.35 7416 .25 74157 .55
4018 .79 4702 12.95

74 LS26 .29 74L5132 .59 74L5241 .99 74L5390 1.19 28 pin WW 1.69 1.49 7417 .25 74159 1.65
4019 . .39 74COO .35

74LS27 .29 74L5133 .59 74LS242 .99 74L5393 1.19 40 pin WW 1.99 1.80 7420 .19 74160 .85
4020 .75 74C02 .35

74LS28 .35 74L5136 '.39 74L5243 .99 74LS395 1.19 WW =WIREWRAP 7421 .35 74161 .69
4021 .79 74C04 .35

74LS30 .25 74LS137 .99 74LS244 .99 74LS399 1.49 16 pin ZIF 6.75 can 7422 .35 74162 .85
4022 .79 74C08 .35

74LS32 .29 74LS138 .55 74LS245 1.49 74LS424 2.95 24 pin ZIF 9.95 can 7423 .29 74163 .69
4023 .29 74Cl0 .35

74LS33 .55 74L5139 .55 74L5247 .75 74L5447 .37 28 pin ZIF 10.95 can 7425 .29 74164 .85
4024 .65 74C14 .59

74LS37 .35 74L5145 1.20 74LS248 .99 74L5490 1.95 ZIF =TEXTOOL 7426 .29 74165 .85
4025 .29 74C20 .35

74LS38 .35 74L5147 2.49 74L5 249 .99 74L5624 3.99 (Zero Insert ion Force) 7427 .29 74166 1.00 4026 1.65 74C30 .35

74LS40 .25 74L5148 1.35 74L5251 .59 74L5668 1.69 7428 .45 74167 2.95
4027 .45 74C32 .39

74LS42 .49 74L5151 .55 74L5253 .59 74L5669 1.89 7430 .19 74170 1.65
4028 .69 74C42 1.29

74LS47 .75 74 L5153 .55 74L5257 .59 74L5670 1.49 CONNECTORS
, 7432 .29 74172 5.95

4029 .79 74C48 1.99

74L548 .75 74L5154 1.90 74L5258 .59 74L5674 9.65 7433 .45 74173 .75
4030 .39 74C73 .65

74L549 .75 74L5155 .69 74L5259 2.75 74L5682 3.20 R5232 MALE 2.95 7437 .29 74174 .89
4034 1.95 74C74 .65

74LS51 .25 74L5156 .69 74L5260 .59 74L5683 3.20 R5232 FEMALE 3.50 7438 .29 74175 .89 4035 .85 74C76 .80

74L554 .29 74L5157 .65 74L5266 .55 74L5684 3.20 R5232 FEMALE 7440 .19 74176 .89 4040 .75 74C83 1.95

74L555 .29 74L5158 .59 74L5273 1.49 74L5685 3.20 RIGHT ANGLE 7442 .49 74177 .75
4041 .75 74C85 1.95

74LS63 1.25 74L5160 .69 74L5275 3.35 74L5688 2.40 R5232 HOOD 7443 .65 74178 1.15
4042 .69 74C86 .39

74L573 .39 74L5161 .65 74L5279 .49 74 L5 689 3.20 S-1OD 5T 7444 .69 74179 1.75
4043 .85 74C89 4.50

74L574 .35 74L5162 .69 74L5280 1.98 74L5783 24 .95 S-lOD W'!L 7445 .69 74180 .75
4044 .79 74C90 1.19

74L575 .39 74 L5163 .65 74L5283 .69 81L595 1.49 7446 .69 74181 2.25
4046 .85 74C93 1.75

74LS76 .39 74L5164 .69 74L5290 .89 81L596 1.49 7447 .69 74182 .75
404 7 .95 74C95 .99

74LS78 .49 74L5165 .95 74L5293 .89 81L597 1.49 7448 .69 74164 2.00
4049 .35 74Cl07 .89

74L583 .60 74L5166 1.95 74L5295 .99 81L598 1.49 7450 .19 74185 2.00
4050 .35 74C150 5.75

74L585 .69 74L5168 1.75 74L5298 .89 25L52521 2.80 7451 .23 74186 18.50
4051 .79 74C151 2.25

74L5299 1.75 25L52569 4.25 7453 .23 74190 1.15
4053 .79 74C154 3.25

7454 .23 74191 1.15
4060 .89 74C 157 1.75

7460 .23 74192 .79
4066 .39 74C160 1.19

7470 .35 74193 .79
4068 :39 74C161 1.19

Prices Slashed! 7472 .29 74194 .85
4069 .29 74C162 1.19

7473 .34 74195 .85
4070 .35 74C163 1.19

74500 7474 .33 74196 .79
4071 .29 74C164 1.39

7475 .45 74197 .75
4072 .29 74C165 2.00

74500 .32 745163 1.95
7476 .35 74198 1.35

4073 .29 74C173 .79

74S02 .35 745168 3.95
7460 .59 74199 1.35

4075 .29 74C174 1.19

74S03 .35 745169 3.95
7481 1.10 74221 1.35

4076 .79 74C175 - 1.19

74S04 .35
7482 .95 74246 1.35

4078 .29 74C192 1.4,9
745174 .95 7483 .50 4081 .29 74C193 1.49

74505 .35
74247 1.25

745175 .95 7485 .59 4082 .29 74C195 1.39
74508 .35 745181 3.95

74248 1.85
7486 .35 74249 1.95

4085 .95 74C200 5.75
74 5 09 .40 745182 2.95 7489 2.15 4086 .95 74C221 ,1.7574251 .75
74S10 .35 745188 1.95 7490 .35 74259

4093 .49 74C373 2.452.25
74S11 .35 745189 6.95 7491 .40 74265 1.35

4098 2.49 74C374 2.45

74515 .35 745194 1.49 7492 .50 74273 1.95
4099 1.95 74C901 .39

74S20 .35 745195 1.49 7493 .35 74276 1.25
14409 12.95 74C902 .85

74522 .35 745196 1.49 7494 .65 74279 .75
14410 12.95 74C903 .85

74S30 .35 745197 1.49
7495 .55 74283 2.00

14411 11.95 74C905 10.95

74532 .40 745201 6.95
7496 .70 74264 3.75

14412 12.95 74C906 .95

74537 .88 745225 7.95
7497 2.75 74285 3.75

14419 7.95 74C907 1.00

74S38 .85 745240 2.20
74100 1.75 74290 .95

14433 4.18 74C908 2.00

74540 .35
74107 .30 74293 .75

4502 .95 74C909 2.75
745241 2.20 74109 4503 .65 74C911

74551 .35
.45 74298 .85 8.95

745244 2.20 74110 .45 4508 1.95 74C912 8.95
74564 .40 745251 .95 74111

74351 2.25 4510 .85 74C914.55 74365 .65 1.95
74565 .40 745253 .95 74116 1.55 4511 .85 74C91574366 .65 1.19
74574 .50 745257 .95 74120 4512 .851.20 74367 .65 74C918 2.75

74585 1.99 745258 .95 74121 .29 74368 .65
4514 1.25 74C920 17.95

74586 .50 745260 .79 74122 .45 74376 2.20
4515 1.79 74C921 15.95

745112 .50 745274 19.95 74123 .49 74390 1.75
4516 1.55 74C922 4.49

745113 .50 745275 19.95 74125 .45 74393 1.35
4518 .89 74C923 4.95

745114 .55 745280 1.95
74126 .45 74425 3.15

4519 .39 74C925 5.95

74 5 12 4 2.75 745287 1.90
74128 .55 74426 .85

4520 .79 74C926 7.95

745132 1.24 745288 1.90 74490 2.55
4522 1.25 74C928 7.95

745133 .45 745289 6.89
4526 1.25 74C929 19 .95

745134 .50 745301 6.95
745135 .89 745373 2.45 TRANSISTORS DIODES74 5 138 .85 745374 2.45
745139 .85 745381 7.95 PN2222 NPN 5WITCH TO-92
745140 .55 745387 1.95 PN2907 PNP5WITCH TO-92
745151 .95 74541 2 2.98 2N2222 NPN 5WITCH TO-18

745153 .95 745471 4.95 2N2907 PNP5WITCH TO-18

745157 .95 745472 4.95 2N3055 NPN POWER TO-3

745158 .95 745474 4.95 .10 .09 3055T NPN POWER TO-220

745161 1.95 745482 15.25
2N3904 NPN5WITCH TO-92

7451 62 1.95 74 5 570 2.95
.18 .15 2N3906 NPN 5WITCH TO-92

745571 2.95
IN4148 (IN914) 5WITCHING
IN4004 RECTIFIER
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RCA
LM301 .34 LM348 .99 NE564 2.95 LM1496 .85 CA 3023 2.75 CA 3082
LM301H .79 LM 350K 4.95 LM565 .99 LM1558H 3.10 CA 3039 1.29 CA 3083
L M307 .45 LM350T 4.60 LM566 1.49 LM1800 2.37 CA 3046 1.25 CA 3086
LM308 .69 LM 358 .69 LM567 .89 LM181 2 8.25 CA 3059 '2.90 CA 3089
L M308H 1.15 LM 359 1.79 NE570 3.95 LM1830 3.50 CA 3060 2.90 CA 3096
LM309H 1.9 5 LM376 3.75 NE571 2.95 LM1871 5.49 CA 3065 1.75 CA 3130
LM309K 1.25 LM377 1.95 NE59 2 2.75 LM1872 5.49 CA 3080 1.10 CA 3140
LM310 1.75 LM378 2.50 LM703 .89 LM1877 3.25 CA 3081 1.65 CA 3146

LM311 .64 LM379 4.50 LM709 .59 LM1889 1.95 CA 3160

LM3 11H .89 LM380 .89 LM710 .75 LM1896 1.75
LM 312H 1.75 L M380N-8 1.10 LM711 .79 LM2877 2.05 TILM317K 3.95 LM381 1.60 LM723 .49 LM2878 2.25
LM317T 1.19 LM382 1.60 LM723H .55 LM2900 .85 TL494 4.20 75365

. LM318 1.49 LM383 1.95 LM733 .98 LM2901 1.00 TL496 1.65 75450
L M318H 1.59 LM384 1.95 LM741 .35 LM3900 .59 TL 497 3.25 75451
LM31 9H 1.90 LM386 .89 LM741N-14 .35 LM 3905 1.25 75107 1.49 7545 2
LM319 1.25 LM387 1.40 LM741H .40 LM3909 .98 75110 1.95 75453
LM320 (see 7900) LM389 1.35 LM747 .69 LM3911 2.25 75150 1.95 75454

LM 322 1.65 LM390 1.95 LM748 .59 LM3914 3.95 75154 1.95 75491

LM323K 4.95 LM392 .69 LM1014 1.19 LM3915 3.95 7518 8 1.25 75492
75189 1.25 75493

LM3 24 .59 LM394H 4.60 LM 1303 1.95 LM3916 3.95 7549 4
LM329 .65 L M399H 5.00 LM1310 1.49 MC4024 3.95
LM331 3.95 NE5 31 2.95 MC 1330 1.69 MC4044 4.50
LM334 1.19 NE536 6.00 MC 1349 1.89 RC 4136 1.25
LM335 1 .~0 NE555 .34 MC1350 1.19 RC4151 3.95

81 FETLM336 1.75 NE556 .65 MC1358 1.69 LM4250 1.75
L M337K 3.95 NE558 1.50 MC1372 6.95 LM4500 3.25 TL071 .79 TL084
LM337T 1.95 NE555 .34 LM1414 1.59 LM13080 1.29 TL072 1.19 LF3 47
LM338K 6.95 N E556 .65 LM 1458 .59 LM13600 1.49 T L074 2.19 LF351
LM339 .99 NE5 58 1.50 LM 1488 .69 LM 13700 1.49 • TL08 1 .79 L F353
LM340 (see 7800) NE561 24.95 LM 1489 .69 TL08 2 1.19 LF355

TL083 1.19 LF356
LF357

FR-4 Epo xy Glass Lamin ate
With Go ld Plated Contact Fingers

IB M
BUSS Lines + Pads 55.00

APPLE
Bare - No Fo il Pads
Horizontal BUSS .
Sing le Foi l Pads Per Ho le .

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025 EA.

100 PCS. SAME VALUE .02 EA.
1000 PCS. SAME VALUE .015 EA.

CABINET FOR 5%"
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL - 529.95

VOLTAGE
REGULATORS

7805T .89 7905T
7808T :89 7908T
7812T .89 7912T
7815T .89 7915T
7824T .89 7924T

7805K 1.39 7905K
7812K 1.39 7912K
7815K 1.39 7915K
7824K 1.39 7924K

78L05 .69 79L05
78L 12 .69 79L 12
78L 15 .69 79L 15

78H05K 9.95 LM323K
78H12K 9.95 UA78S40

T =TO-220 K =TO -3
L =TO- 92

DISK DRIVES
TANDON

TM100-1 S '/,' (FOR IBM) SS/DD 229.00
TM100-2 5v, ' (FOR IBM) DS/DD 295.00

SHUGART
SA 400L 5'., " (40 TRA CK) SS/DD 199.95

SIEMENS
FD100-8 8" SS/DD

(801 REPLACEMENT)

PERTEC
FD-200 5'1/' SS/DD

FN-250 5',' DS/D D

BEST SELLING
BOOKS

OSBORNE/MC GRAW-HILL
App le II User's Gu ide . . . .. . • .• .• )6.95
CRT Controller's Handbook ••. • . . . , 9.95
68000 Assembly Language

Programming . • . • • • • • • • • , ••• 16.99
CBASIC User Gu ide • . .•• • • • •• .• 15.00

SYBEX
Your Your First Co mpu ter • • . • .. • . 8.95
The C PIM Handbook . . •. . •. • • •. 14.95
The PASCAL Hand book • . . • .. . •• 18.95 '
Microprocessor Interfacing

Techniques .. .. ... • •. ... .. • 17.95

MICROCOMPUTER
HARDWARE HANDBOOK

FROM ELCOMP - $14.95
Over 800 pages of manu facturers data
sheets on most commo nly used IC' s.
Includes:
* TT L - 74174LS and 74F
* CM OS
* Voltage Regu lators
* Memory - RAM, ROM, EPROM
* CPU's - 6800, 6500, Z80, 8080,

8085, 8086/8
* MPU support & interface

6500, Z80, 8200. etc.

l ' 10'

.83 7.30
1.25 11 .00
1.32 11.60
1.65 14.50
1.92 16.80
2.50 22.00

COLOR CODED
l ' 10'

.50 4.40

.65 5.70

.75 6.60

.98 8.60
1.32 11.60
1.38 12.10

SINGLE COLOR

S-100 BUSS
Bare - No Foil Pad s .
Horizontal BUSS .
Vert ica l BUSS .
Sing le Foil Pads Per Ho le .

GENERAL PURPOSE
22/44 PIN ( .156" SPACING)

P441-3 Vert ic al BUSS, 4.5" x 6" 13.95
P442-3 Vertical BUSS. 4.5" x 9" 14.95

36/72 PIN ( .1" SPACING)
P721-3 Vert ical BUSS. 4.5" x 6"
P722-3 Vert ica l BU SS, 4.5" x 9" . ... .



~€.'tJ VIEWMAX 80
l\ Full Function 80 column card
'or App le 11 * - Compare these
'eatures with any other:

Ir 7x9 dot matrix; Upper and
lower case with true
des cenders

Ir Soft Video switch
* Inverse video characters
* Shift key support
jIt- . Fully compatib le w ith App le*

DOS, CP/M*, PASCAL , and
most popu lar word
processors

* 2 YEAR WARRANTY

$21995

UDR COOLING FAN
FOR YOUR APPLE II

;/r Easy installation - no
modification of Apple
required

* Eliminates overheating
problems

* Switch on front controls fan,
App le, and extra out let

* Rotron w hisper fan is the
quietest, most reliable on the
market

OKIDATA PRINTERS
* 120 cps, 9x9 Dot Matrix
* 50% faster than EPSON
* Parallel and Serial interfaces

are sta ndard

M L-82A . . . . . . . . .. $47950

ML-83A . . . . . . . . .. 5699 95

ML-84 PARALLEL •• • 5105900

CALL FOR PRICES ON 82A TRACTOR OPTION
AND 82A, 83A GRAPHICS OPTION. CABLES
AND INTERFACE CARDS AVAILABLE

* Fully Apple* compatible

* 35 Track - Will read half
tracks!

* Use with our cont roller
(ca ll for price) or with
your Apple controller

* Price includes case and
cable - ready to plug in

* Attractive cabinet
matches Apple drive

* 90-Day Warranty

ATHANA ss so SOFT • •• 24.95
MEMOREX ss so SOFT 26.95
VERBATIM ss DO SOFT 29.95
VERBATIM 10 SECT. HARD 29.95

NASHUA
TOP QUALITY - LOW PRICE!

Single Sided, Single Density
Soft Sectored with Hub Ring

$19.95 BOX OF 10

JDR 16K RAMCARD
For Apple 11*

* Expand your 48K Apple to 64K
* Fully compatible with Apple

Language System - Use in
place of Apple Language card

* Provides extra memory for
Vlsica lc"

* Run PASCAL, FORTRAN,
Integer Basic with appropriate
software

* Highest qual ity card features:
gold edge connector, sockets
for all IC 's

NOW WITH 2 YEAR WARRANTY

ASSEMBLED & TESTED $4495
WITH WARRANTy .

KIT - INCLUDES ALL $4095
·PARTS & INSTRUCTIONS . ..

BARE PC CARD $1495
WITH INSTRUCTIONS .

GREEN PHOSPHOR

NEC JB1201M $169°0
ZENITH ZVM-121 $119°°

COLOR

AMDEK COLOR 1

NEWPORT
PROSTICK

* Professional Quality
Atari-Type joystick

* Extremely Rugged - Actual
Arcade game Joystick

* All pa rts are replaceable
* 6 Month Warranty

$3100 EA $5995 PR

POWER SUPPLY $3995

MOUNTED ON PC BOARD
MANUFACTURED BYCONVER

+5 VOLT 4 AMP
±12 VOLT 1 AMP

CIRCLE44 ON FREE INFORMATION CARD



. 128
. 28

. 9
...... 101

Send t o : N ES DA/ IS CE T
2708 W. Berry 51.

Fart Wart h. TX 76109
(817) 921·9101

Paia Electronics, Inc 101
Pa ladin Cor p 92
Pan avise Products. Inc . . 85
Pete' s Electronics Sen- ice

Supply 92
PolyPaks Inc. . 117
PPG Electronics Co., Inc 110

Profe ssion al Aids Co 97
Pro tecto Enterprises . .. .. . 11.99
Radio Shack .. ... . . 129

Ram sey Electronics, Inc 125
Regency Electronics 85
RC A . 40-41
R.F. Electronics 120

Sams Books 30
SCR Electronics Center 108

Sencore . . . I
Simple Simon Electronic

Kits. Inc 83
Sint ec Co. . 24

Solid State Sales 108
Spartan Electronics Inc 134
Stavi s Electronics, Inc 113
Symmetric Sound Systems .. ... .. 89

Tab Books 13
Tektronix . . 7.38-39

Telemaric .. . . 89
Teltone Corp. . . . 89

Tiger Tech Elect ro nic
Components .. ..

Triton Marketing Corp ..
VIZ Mfg. Co .
\\'ers i

oth er _

ARE YOU TIRED
of being

"only a serviceman"
or

"just a techn ician"?
THE LEITERS "C ET

AFTER YOUR NAME SPELLS

"PRIDE"
!!!!!!!!!!!!!!!!!

TRYIT. ~.
Take pride in .
your profession­
Decide to be a eET

CitL St._Zip _

Nam e '-- _

49
57
75
92.90

45
46

20

58
14

64
6,89

ATTENTION
TECHNICIANS

A d d re ss _

F or in fo rmat ion ab o u t : _ exam d ates ;
requ irements ; __ study gu id~s ;

- - - - -- -- -------------- -~- -

16
52
59
80
74

10
- , 17

35
84

72

18
73
29

26

22
21
71

5
68
36,93

69

33

63

56

42

44
34
9
81
23

40
79

32

86
70

85
67

41

39
82 .

II

65

31
27

55

43
61
76

51
28
83
87,88
24

62

66

8.-.-,

30
7

19

ADVERTISING INDEX

50
53
25
91
IS
60
12
48

13
78

Free Information Number Page
38 Abex . 89
3 Active Electronic Sales Corp. i . 109

Advance Electronics 22-23,77

Advanced Computer Products 121
All Electronics Corp 124

AMC Sales 102
Anders Precision Instrument Co 89

AP Products Inc 25
Arizona Electronic Surplus 120

Beckman Instruments , Inc Cover III
Beta Electronics .. . .. .. . ... . . . II I
Bishop Graphics, Inc 32

B&K Precision Dynasc an CorpCover II
Bullet Electronics 110

Cambridge Learning Inc 32
C&D Electronics, Inc. 124

Chaney Electronics Inc . . .. .. 128
CIE, Cleveland Insti tute of

'Electronics , Inc 34-37
Command Productions 85
Communicatio ns Electronics 2
Component Express Inc . . .. . 20 .109.1 28
Computer Products &

Peripherals Unlimited 109

Concord Computer Products 112
Digi-Key Corporation 122- 123

Digitron Electronic 112
Direct Video Sales 85
Dokay Computer Products, Inc 115
Eico ..101
Electronic Parts Supply, Inc 110

Electronic Rainbow Inc 93.97
Electronic Specialists, Inc 102

Electronic Technology Today 104
Etco Electronics 128
Etronix 9 1

Firestik Antenna Company 9 1
Fordman 29,3 1.33

Formula Int er national Inc 118,11 9
Gamit 88
Gilco In ternational, Inc 107
Globa l Specialties Corp 42

Grantham College of Engineeri ng . . 101

Graymark : 120
Grove Enterprises 88
Ha l-tronix 116

Heath Company 26-27
Hickok Electrical Instrument Co 81

Illinois Audio 102
Information Unlimited 116

Jameco Electronics 126- 127
JDR Microdevices, Inc 130- 133

J enson Tools 89
Keithley Instruments, Inc. . . . . . . 79

Knapp . . 114 .
L·Com, Inc. . 97

Mean Electronics 89
MFJ Enterprises, Inc . . 108
Monarchy Engineering, Inc 114

Mountain West .. 124
MP Systems 114

Mura Corp 116
Natio nwide G.H.Z. . . . 88
Nesda 134
Netronics R&D Ltd 95
Network Sales, Inc. , .. 112

New Horizons 87
New-Tone Elect ronics .. . . 15
NRI Schools . . 16-19
NTS Schools . .. .. . 68-7 1

OK Industries Inc Cover IV
Omnitron Electronics 93
OR A Electronics 89

RADIO-ELECTRONICS does not assume any responsibi lity for errors that may appear
in the index below.

s135 .00

MODEL 1210

. 2.95
.............._ 3.95

............•....._.••4.50
............... 25

.99
..........3.95

................••.••••••.29.95

EPSON PRINTERS
MX80 FIT

with Graftrax Plus
$529 .00

CHARACTER PHONES
Annie, Bugs Bunny,

Papeye, Beetle Bailey

$59 95 Universal a lai
• Touch Keyboard

• Generates 10 stable patterns ,ncluding cress­
natcn, 7 :-.11dot. gated ramboll'randpunly _
Compactlor convenent I,eld semce use_ Very
rugged aluminum andsteer case10f rehabillty
andsll,ellMg _S electsoulputs on 3 cnannetse
Adjustable RF cutputmtc 15ohm loadfer a
strong Signal WIth any TVset_ NTSCcompatible

Portable IC
Color Pattern Generator

2 set couple r •.....•..•...••.•......~ ..
3 set couple r ..••.•...•..•••H .

~~=~. : : : : : : : : : : : : : : : : :: :: : : : : : : : : :: :
~tg'~etSa:~~~.:: : : : : : :: : :
VHF·UHF AMp·280 B .••.•.M .

REFURBISHED
MONITORS
9", 12". Com mercial Grade

as low as $49.95 .

Jerrold 36 Channel
RemoteCATV ~
Converter ,
w/on/off Fine Tuning $94.95

~C~~~~ ~1~x~o~!rES
5'1, DSDD Soft Box 10 539.95

40 Channel VHF to UHF
lock Converter

28.95 Ea.
24.954 & up

Sleek Basic Phone\~.:- \n...• Soft touchkeyboard . Uni-
versal dial (worksonall phone
lines) • 2 tone electronic ringer
• Wall hook (inclUded) • Use
asdesk or wall phone.

Four (4)memory phone- 519 .95 ;.,
526.95

. CIRCLE 59 ON FREE INFORMATION CARD

CABLE TV ACCESSORIES

SPARTAN E lect ron ics In c.

•

Jl-\..\.. 41.ttIl,
C (516) 499-9500

6094 Jericho Tpke.
. Commack, N.Y. 11725

crC9A Philips Remote
4~ Cable ConverterIi .:=:: •Micro computer teChnology . Quartzccntrcneo::=: J Ie s loci: ill picture & prevent ontt • 60 cnanner
.... . seectcns e Proorammabie limeon & ott • 24
., nour LEO OIO,lal CIOCIt • ravcnte eMone; memo

$139 95 cry & recn plus scane Wireless hand~,e :d

·'lnfra·rea transmitter system. Automat,c fine
• tune . Adaplable to any brand lelt¥ISl l).1 • One

year warranty service

CJ)

o
Z
o
a:
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SELECTION CHART

Easy to work with
No matter how hard they work, they're never hard to

work with . Th eir single rotary switch makes funct ion and
range se lection simple and sure . For your added conve­
nience , most Beckman DMMs have built -in 10-Amp capa­
bility and Insta-ohms" continuity indication. That means
you never have to carry an accessory shunt or wait for a
continuity check.

219

189

155

169

145

189

$120

BECKMAN

0.25%

0.25%

0.1%

0.25%

0.1%

0.25%

0.5%

And to make sure
that the job is done
right the first time,
Beckman DMMs have
superior RF shield­
ing, and an impressive
22 Meg-ohm input
impedance that re­
duces circuit loading
to ensure accurate
readings.

No matter how
much the job de­
mands, you can count
on Beckman DMMs
to see you through.

There's a Beckman DMM just right for every application.
Use the se lection chart to find the model best for you.

For a closer look at the workaholics, see your
local Beckman dist ributor today.To locate the one nearest
you, call or write Beckman Instruments, Inc.,
Instrumentation Operations, 210 S. Ranger Street, Brea,
CA 92621. (714) 993-8803.

Heavy duty, plus 10 Amps

Audible contin uity beeper

High accuracy & tr ue RMS
(AC & DC)
Heavy duty (drop-proof ,
contaminat ion-proof)

Basic six functions

UL-listed

Added feat ures

HD-110

Tech 330

Tech 320B

Tech 310

Tech 310UL

Tech 300

Staying power
Beckman DMMs

work up to 2000 hours
on a common 9V batt ery. HD-100
That's ten time s longer
than other DMMs. And
to preven t burno ut on
the job, Beckman DMMs can withstand 1500 Vdc loads
and 6kV transients . Current ranges are protected with a
2AJ250V fuse , and resista nce ranges are protected up
to 500 Vdc.

Beckman DMMs
stay on the job when
others call it quits .
They're a hard-nosed
breed of 3V2 digit hand­
held multimeters you can
always count on for out­
standing perform ance .
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