


Handtools for electronics?
Get Xcelite from Cooper.

The Xcelite range is tru ly phenomenal.
For example, there are 38 patterns

of pliers alone -including 13 genuine "miniatures:'
Xcelite handtools are made to exacting tolerances.

They 're rugged and longlasting.
Most important of all, they're designed specifically to do the

jobs you do. Individual too ls and kits are at your distributors now.
Go and see them!

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497

BOKER®CRESCENT®LUFKIN®NICHOLSON®PLUMB®WEUER®WISS®XCEUTE®
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IT'S HERE AT LAST!
THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM THAT'S COMPLETELY COMPATIBLE WITH APPLE II®

COMPARE THESE FEATURES:
- supports upper & lower case characters from the keyboard
- high quality ASS case will not crack and is light weight
- RF modulator inc luded in addition to composite video output
- high quality light-touch keyboard with upperllower case key
- 15 key numeric key pad for fast data entry (optional)
- high power switching power supply (8.5 amps total) will power two

disk drives and several peripherals easily, has internal circuit breaker
- eight expansion slots to increase flexibility with peripheral cards
- 48K RAM expandable to 64K (192K RAM upgrade card available soon)
- socketed IC's for quick and easy service
- thousands of programs (business & home) available
- operates identically to the Apple II + l!! with exception of extra features on RT 2
- full 90 days parts and labor warranty with fast service turn-around

Introducing the RAM-TECH· RT 2 computer which offers you greater flexibility than the Apple II + ~ at a price that's easier
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple II + .~ It's 100% Applel!!
compatible yet it offers you features not available on the Apple II + .l!! .-----•.......
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THE RAM·TECH' RT 21S EVERYTHING YOU ALWAYS WANTED FROM AN APPLE~ (AND MORE), BUT THOUGHT YOU COULDN'T AFFORD. AND THAT'S GOOD NEWS!

BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD:
$525.00 + $18.00 shipping & handling $575.00 + $18.00 shipping & handling

COMPARED TO APPLE Ill!!WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY
THE RAM-TECH· RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOU!

PERSONAL 1.0. OPTION - We will burn your name into ROM. When you power up your Ram-Tech your name will be displayed
on the screen . AN EXTRA MEASURE OF SECURITY AGAINST THEFT.
Indicate on your order what name you wish to use (maximum 8 letters including spaces) - ADD: $25.00 for 1.0. option.

ALSO AVAILABLE: (sub-assemblies for do-it yourselfers) - 90 days warranty
1 - ASS case, high quality, Applel!! look-a-like and color matched , will replace Apple<!l case $ 68.50
2 - same as #1 above but with numeric keypad cutout $ 84.00
3 - keyboard with upperllower case key, direct replacement for Apple<!l or Ram-Tech " $110.00
4 - same as #3 above but with numeric keypad , use in combination with #2, also fits Apple" $139.50
5 - RF modulator with TV switch and cable, also fits Apple" $ 19.50
6 - switching power supply , 8.5 amps, internal circuit breaker , high power, also fits Apple<!l $112.00
7 - motherboard, completely assembled & tested , fully operational with burned ROMS $295.00
8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy $ 48.00

SHIPPING & HANDLING FOR ABOVE: cases #1 & 2 add 10%; all others add 5%

PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH * OR APPLE®
all items #1 to 19 guaranteed for one year (disk drives for six months)

1 - 16K RAM card $ 58.00 11 - interger card $ 97.50
2 - 80 column card $ 94.50 12 - PAL card $114.00
3 - clock card $135.00 13 - language card $ 72.50
4 - commun ications card $ 89.00 14 - RS-232 serial card $ 84.00
5 - disk controller card $ 58.00 15 - Z-80 CP/M card $ 92.00
6 - EPROM writer card $124.50 16 - VERSA card $345.00
7 - FORTH card $ 98.50 17 - analog/digital card $116.50
8 - IEEE-488 card w/cable $186.00 18 - system cooling fan $ 63.00
9 - parallel printer card w/cable $112.00 19 - joy stick w/button $ 24.50

10 - parallel printer buffer and grappler card with cable $245.00

DISK DRIVES: Guaranteed high quality for use with all Apple'" compatible (or Ram-Tech") controllers - DOS 3.3 & 3.2
USES SPECIAL LOW' POW'ER CONSUMPTION CIRCUITRY

TEAC 55A $325.00 $370.00 with controller
SHUGART $285.00 $330.00 with controller

SHIPPING & HANDLING: add $3.50 per item #1 • 19 disk drives add $10.00

TO ORDER DEALER INQUIRIES REQUESTED
- ALL PRICES IN U.S. CURRENCY
- VISA OR MASTER CARD: SEND NUMBER, EXPIRY DATE.

BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE
NUMBER.

- CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE
WEEKS TO CLEAR. (NO C.O.D.'S TO U.S. DUE TO POSTAL
REGULATIONS)

- CANADIAN ORDERS ADD 25% FOR CON FUNDS EXCHANGE.
- U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS

4.7% DUTY. DUTIES COLLECTED BY POST OFFICE.
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE.

~App l e is a trademark of Apple Computer Inc.

BYTE-BYTE
DEPT. RE

P.O. BOX 205, STATION CART.
MONTREAL, QUEBEC, CANADA H4K 2J5

(514) 335-1717

'Ram-Tech is a trademark of 99506 CANADA INC.
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Consumer Products Division

OTHER RADIOS & ACCESSORIES
Regency" C403 Scanner $59.00
NEWt Panasonlc RF·B50 Shortwave receiver $129.00
Panasonlc RF·9 Shortwave receiver $84.00
Panasonlc RF·799 Shortwave receiver $219.00
Panasonlc RF·2600 Shortwave receiver $199.00
Panasonlc RF·2900 Shortwave receiver $249.00
Penasonlc RF·3100 Shortwave reciever $269.00
Panasonlc RF·6300 Shortwave reciever. $539.00
NEWt Bearcat"t 151 Scanner $169.00
NEWt Bearcat" Five-SixScanner $129.00
Bearcat" 300 Scanner $349.00
Bearcat" 250 Scanner $279.00
Bearcat" 200 Scanner $189.00
Bearcat" 21OXLScanner $229.00
Bearcat" 20/20 Scanner. $289.00
Bearcat" 100 Scanner $289.00
Bearcat" Weather Alert $49.00
Freedom Phone' 4000 Cordlesstelephone $239.00
Fanon FCT-200 Cordlesstelephone $139.00
Fanon 6·HLU Scanner $99.00
CHB·6 Fanon ACAdapter/Battery Charger $15.00
CAT·6 Fanon carrying case with belt clip $15.00
SP55Carrying casefor Bearcat Five-Six $15.00
MA·506 Carring casefor Regency HX650 $15.00
SCMA·6 Fanon Moble Charger/Audio Amplifier $49.00
AUC·3 Fanonautolighteradapter/BatteryCharger. . .$15.00
FB·E Frequency Directory for Eastern U.S.A. $12.00
FB·W Frequency Directory for Western U.S.A. $12.00
TSG"TopSecrer RegistryofU.S.GovernmentFreq. $15.00
RRFRailroad Frequency Directory $10.00
ESD Energy Services Directory $10.00
ASD Frequency Directory for Aircraft Band $10.00
SRFSurvival Radio Frequency Directory $10.00
TIC Techniques for InterceptingComm. Manual $12.00
CIECovert Intelligence,Elect.Eavesdropping Man $12.00
B·4 1.2 V AAA Ni-Cad batteries(set of four) $9.00
B-6 1.2 V AANi-Cad batteries (set of four) $12.00
A-135c Crystal certificate $3.00
Add$3.00shippingforallaccessories orderedat thesametime.
Add $12.00 per Shortwave receiver for U.P.S. shipping.

I NCR£ASEDPERFORMANCEANTENNAS
If you want th e utm ost in performan ce from your
scanner, it is essenti al that you use an exte rnal
ant enna. We have a base and a mobil e ante nna
spec ifi cally design ed for receiving all bands. Ord er
#A60 is a magn et mount mobile ant enna and order
#A70 is an all band base station antenn a. Price is
$35.00 each plu s $3 .00 for UPS shi pping in the
co nt inental United States.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any
scann er, send or phon e your order d irectly to our
Scann er Dist ributi on Cent er" Be sure to ca lculate
your pric e usin g th e CE prices in th is ad. Michigan
residents plea se add 4% sales tax or supply yo ur
tax 1.0.number. Written purchase orders are accep­
ted from approved government agenc ies and most
we ll rated fir ms at a 30% surchar ge for net 30
billing. All sa les are Subjec t to availability, acc ept­
ance and verificati on. All sales on accessories are
final. Pric es, terms and spec ifications are subj ect
to change wi thout noti ce. All prices are in U.S.
dollars. Out of st ock items will be plac ed on back­
orde r aut omaticall y unl ess CE is instructed dif­
ferently. Minimu m prepaid orde r $3 5.00. Minimum
pur chase order $2 00.00 . Most products th at we
sell have a manu factu rer's wa rranty. Free copi es of
warrant ies on these products are availa ble prio r to
purchase bywriti ng to CEoIntern ation al orders are
invited with a $2 0.00 surcharg e for special handling
in addition to shipping charges. All shipm ent s are
F.O.B. Ann Arbor, Mic higan. No COD's please. Non­
cert ified and foreig n checks require bankclearance.

M ali o rders to: Commun ications Electron­
ics~ Bo x 1002, Ann Arbor, M ic h iga n 48 10 6
U.S.A Add $7 .00 per sc an ner for U.P.S. ground
shipping and handling in th e cont inental U.S.A.
If yo u hav e a Visa or Maste r Card, you may ca ll
and place a credit card order. Orde r toll-free in
th e U.S. Dial 80 0-52 1-4414. In Canad a, order
toll -free by ca lli ng 800-265-4828. Tel ex anyt ime
8 10-223-2422 . If yo u are outside t he U.S. or in
Mi ch igan di a l 3 13-973-8888. O rder to day.
Scanner Distribution Center" and CE logos are trade­
marks of Communications Electronics"
t Bearcat is a federally registered trademark of Electra
Company. a Division of Masco Corporation of Indiana.
~ Regen cy is afederally registered trademark of Regency
Electronics Inc.

AD#092683
Copyright c1 9 8 3 Comm unications Elect ro n ics

818Phoenix0 Box10020 AnnArbor.Michigan48106U.S.A.
CalltolHree800-521-4414 oroutsldeU.S.A.313-973-8888

OrderToll Free ... call
1-800-521-4414
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NEW! JIL SX-200
CE price $269.00/NEW LOW PRICE
S-Sand, 16 Channel. No-c rys ta l scanner
Quartz Clock. AM/FM • AC/DC
Bands: 26-88, 108-180,380-51 4 MHz.
Tune Mi litary, F.B .I. , Space Sa te llites, Po lice &
Fire , D.E. A , Defense Department, Aerona utical
AM band, Ae ro Navigat ion Band, Fish & Game,
Immigration, Paramedics, Amateur Radio, J us­
t ice Department, State Department, plus thou­
sands of other restricted radio fr equencies no
other scanner is programmed to p ick up.

NEW} JIL SX-100
CE price $134 .00/NEW LOW PR ICE
6-Band, 16 Channel. Crystal/ess • AC/DC
Frequency range: 30-54, 140-174, 410 -514 MHz.
The JIL SX-1 00 scanner is a mobile ke yboard
programmable scanner that puts you in the seat
of the action at home or in your car. Compact
and good loo ki ng, the SX-1 00 even give s yo u
the time and da te . It's small size will easily fi t in
most domestic or fore ign cars and it's AC/DC
adaptable for home use.

Regency® HX1000
Allow 90-180 days for de livery after receipt o f
order due to the high demand fo r this product.
List price $329.95/CE price $209.00
B-Band, 20 Channel. No Crystal scann er
Search • Lockout • Priority • Scan delay
Sld.1It I/quld crystal display
Frequency range : 30-50, 144- 174,440-5 12 MHz.
The new handheld Regency HX1000 scann er is full y
keyboard programmableforthe ult imate in versatil­
ity. You can scan up to 20 channels at the same time .
When you act ivate the priority control, youautomat­
ically override all other ca lls to listen to yourfavorite
frequency . The LCD displa y is even sidelit for night
use. A die- cast a lum inum chasis makes this the
most rugged and durable hand-held scanner avail­
able.There is even a backup lithium battery to main­
ta in memory for two years. Includes wall charger,
carrying case, belt c lip, flexible antenna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106
List price $ 149 .95 / C E price $99.00
5-Band, 10Channel. Crystalscanner . AC/ DC
Frequency range : 30-50, 146 -174, 450-5 12 MHz.
Aversat ile scanner, The Reg ency R-1 06 is bu ilt
to provide max imum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry al lowinq you years of depend­
able lis te ning.

NEW! Regency® 0810
List price $3 99 .95/ C E price $259.00
S-Band, 50 Channel • Crystal/ess • AC only
Bands:30-50,88-108,118-136,144-174,440-512 MHz
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747 , the Roll ing
Stones orthe riot squad, or any of 50 channels.
Plus special direct access keys let yo u lis ten to
police, fire, emergency, or any of your favorit e
channels just by pushing a button.

Regency® R1040
List price $ 199 .95 / C E price $ 1 29 .0 0
6-Sand, 10 Channel. Crystal/ess • AC on l y
Frequency range : 30-50, 144-174, 440-512 MHz.
Now y ou can enjoy computeri zed scanner ver ­
satil ity at a price that's less than some c rysta l
units. The Regency R10 40 lets you in on all the
action of police, fire, weather, and e merge ncy
calls. You' ll even hear mobile telephones.

Programming the R1040 is easy. M erely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 ch annels.

TEST ANY SCANNER
Test any scanner purchased from Commun ic ations
Electronics" for 31 days beforeyoudecide to keep it. Ilfor
any reason you are not complete ly sat isfied, return it in
original condition with all parts in 31 days, for a prompt
refund(less shipping/handling charges and rebate credits).

Communications Electronics:
the world's largest distributor of radio
scanners, introduces new mode ls
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be­
cause CE distributes more scanners
worldwide than anyone else. Our ware­
house facilit ies are equipped to pro­
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stockforquickshipment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CEo

NEWI Regencyf MX3000
List price $ 299 .95/C E p rice $199.00
6-San d, 30 Channel • No-crystal scanner
Se ar ch. Lockout . Priority. AC/DC
Bands : 30-50,1 44-17 4,440-512 MHz.
Th e RegencyTouch MX3000 provides the ease
of computer controlled, touch-entry program­
ming in a c ompact-sized scannerfor use at home
oron the road. Enteryourfavoritepublicservice
frequencies by simply to uching t he numbered
pressu re pads. You' ll even hear a " beep" tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the M X3000 has the ability to search
thr o ug h as much as an entire band for an active
frequency. The MX3000 incl udes channel 1
pr iority, dual scan speeds, scan or search de lay
and a brightness switch for day or night operation.

NEW! Regency® HX650
List price $ 1 19 .9 5/ C E price $84.00
S-Band, 6 Channel . Handheldcrystals cann er
Bands: 30-50, 146-174, 450 -512 MHz.
Now you can tune in any emergency around'
town, from wherever you are, th e second it
happens. Advanced circu itry gives you the
world's smallest scanner. Our low CE price in­
c ludes bat tery charge r/AC. adapter.

NEWI Regency® MX7000
Allow 120- 240 days for delivery after receipt of
order du e to the high demand for this product.
List pr ic e $ 599.95/C E p rice $ 4 4 9 .0 0
1o-Ba nd, 2 0 Chan n el. Crystal/ess • AC/DC
Frequenc y rang e: 26-2 7, 30-108, 108-136 AM,
144-1 74, 440-51 2, 806-881 MHz., 1.0 GHz., 1.1 GHz.
In addition to no rmal scanner listening, the
M X7000 off ers CB, VHF, and UHFTV audio, FM
Broadcast, a ll a ircraft bands (c ivil and military),
800 M Hz com municat ions, cellular telephone,
and wh en conne cted to a printer or CRT, sate llite
weath er pictures.

NEW!
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THE MAGAZINE FOR NEW
IDEAS IN ELECT RONICS

Electronics publishers since 1908 NOVEMBER 1983 Vol. 54 No. 11

SPECIAL FEATURE 51 ELECTRONIC INNOVATIONS
A look at those products that do just about anything you can think
of, and probably a few things that you never even thought of.
Warren Roy

ON THE COVER

BUILD THIS

TECHNOLOGY

59 UNIQUE TEST EQUIPMENT
What's new and unusual in electronic test equipment.
Chester H. Lawrence

45 HI-FI SOUND CONVERTER FOR YOUR TV
Get sound quality you never dreamed possible with this easy-to­
build, easy-to-install project. Gary McClellan

69 VOICE-OPERATED SWITCH FOR YOUR TAPE RECORDER
Get "hands-off" operation for your tape recorder with this simple
yet effective device. James P. Reed

75 MINI PLAYER-PIANO
Part 3. How to use this fascinating conversation piece.
Robert Grossblatt

4 VIDEO ELECTRONICS
Tomorrow's news and technoiogy in this quickly changing industry.
David Lachenbruch

10 SATELLITEfTELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arfen

When you think about the products
in the various different categories of
electronic products-be they video,
audio , broadcast , or what have
you-there are always some that
shine above the rest. The reason
why they are thought of as superior
may be due to a sophisticated de­
sign, the use of state-of-the-art tech­
nology, better reliability or accuracy,
or anyone of a number of similar
reasons. The same holds true, of
course , for test instruments. This
month we bring you a special look at
the ultimate in sophisticated or un­
usual test instruments. The story
begins on page 59.

12 VIDEOGAMES
Staying power. Danny Goodman

111 SERVICE QUESTIONS
Radio-Electronics' Service Editor solves technicians' problems.

RADIO 114 COMMUNICATIONS CORNER
A computer-controlled antenna tuner. Herb Friedman

•~L---------
FEW PEOPLE REALIZE that the quality of your
TV sound is lim ited only by the quality of your
TV's audio section. Unfo rtunately, the quality of
the audio In an average set is just not very good.
But there is somethng you can do about it­
build the TV sound converter and get audio
quality you never thought possible from your
TV. The story starts on page 45.

COMING NEXT MONTH
On Sale November 17

• Video Color Processor. An ac­
cessor y you can build for your
home-video system.

• Digital TV. A look at this fascinat­
ing new technology.

• Designing Ana log Circuits. An­
other installment in our back-to­
school series.

• And lots more!

65 ECL LOGIC CIRCUITS
Part 2. More on how to use this logic family.
TJ Byers

106 STATEOF SOLID STATE
A power transistor driver/amplifier. Robert F.Scott

104 DRAWING BOARD
Working with counters. Robert Grossblatt

102 HOBBY CORNER
A Lotto selector. Earl "Doc" Savage, K4SDS

101 NEW IDEAS
An award-winning project from one of our readers.

VIDEO 110 SERVICE CLINIC
Full-wave bridge rectifiers. Jack Darr.

AUDIO 83 AUDIO TAPES: HOW DIFFERENT ARE THEY?
A look at how different brands of audio tape differ, and how they
are the same. Herb Friedman

COMPUTERS 79 WORD PROCESSING
The ins and outs of word processing. Herb Friedman

CIRCUITS AND
COMPONENTS

108 COMPUTER CORNER
Computer graphics. Les Spindle

26 Phoen ix Audio Laboratory Loftech TS-1 Audio Test Set
38 Fluke Model 77 DMM

42 Heathkit EE3104 Electronics Circuits Course

EQUIPMENT
REPORTS

DEPARTMENTS 8 Advertising and Sales Offices

156 Adver tising Index
157 Free Information Card

21 Letters
120 Market Center

118 New Books

124 New Literature

112 New Produ cts
6 What's News

Radio-Elec t ronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications,lnc.. 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
York, N.Y.and additional mailing offices. One-year subscrip­
tion rate: U.S.A. and U.S. possessions. $14.97, Canada,
$17.97. Other countries, $22.47 (cashorders only, payable in
U.S.A. currency). Single copies $1.50. © 1983 by Gernsback
Publications, Inc. All rights reserved. Printed in U.S.A.

Sub sc r ip ti o n Se rv ice: Mail all subsc riptio n orde rs ,
changes, correspondence and Postmaster Notices of un­
delivered copies (Form 3579) to Radio-Electronics Subscrip­
tion Service, Box 2520, Boulder. CO 80322 .

A stamped selt-addressed envelope must accompany all
submitted manuscripts and/or artwork or photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and/or
artwork or photographs while in our possession or otherwise.
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As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. Because of possible
variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built projects based g::
upon or from plans or information published in this magazine. W
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VIDEO ELECTRONICS
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HI-FI VHS

BACKTALKING
VCR

TV STEREO
SOUND

The 10 Japanese manufacturers of VHS videocassette recorders have agreed on specs for a
helical-scan audio track to compete with Beta Hi-Fl. The major point of disagreement had
been on noise-reduction systems, and the one finally selected is a newly developed one which
is said to most closely resemble dbx. The Hi-Fi VHS system uses a process called "depth
multiplex recording" and uses a supplementary pair of audio heads, unlike Beta Hl-Fi, which
uses the video heads to pick up an FM signal that is multiplexed into the video information. In
the VHS version, FMaudio signals (on a 1.3 MHz carrie r for the left, 1.7 MHz for the right) are
recorded on the tape by the rotary heads, and then the video material is recorded over the
audio signal on the same port ion of the tape, but closer to the surface of the magnet ic material.
The announced specs of Hi-Fl VHS are similar to the previously announced ones of Beta Hi­
Fi-80-dB dynamic range, frequency response of 20-20,000 Hz, distort ion 0.3%, wow and
flutter virtually nonexistent.

To preserve compatibi lity, the longitudinal audio track will be maintained. That track in some
machines, including the new VHS Hi-Fi mode ls, is already a stereo track, so the new units to
be available here in early to mid-1984 will be capable of having four separate audio tracks as
well as two stereo audio track systems. Quad VCR, anyone?

Look for a VCR that talks to you among next year's introduct ions. A feminine synthesized
voice will remind you to insert the cassette, warn you if the safety tab has been removed on the
cassette you want to record, summarize the date and time for which your machine is
programmed, tell you if you've goofed when you set the timer for two overlapping programs­
and praise you when you've done every1hing right. It's already been introduced in Japan by
Sony , and is on the way across the pond, we're afraid .

The FCC has finally opened its long-anticipated proceeding that will end with the authorization
of multi-channe l sound for television, including stereo. In line with its current laissez -faire
policies, the Commiss ion proposed merely to remove all restrictions on the use of the aural
subcarriers in the TV broadcast band, permitting stations to use them for virtually any
purpose, paralleling a recent similar "deregulation" of FM station subcarriers. The FCC also
proposed to widen TV's aural track from 75 to 120 kHz and increase permissible modu lation
from 25 to 75 kHz.

Mindful of the stalemate that followed the FCC's ruling on AM stereo, which established no
standards , the broadcasting , set-manufacturing , and cable-TV industries have continued
testing of three proposed multi-channel TV sound systems through a special industry-wide
EIA committee, with the hope that the recommended system will become the de facto
standard for stereo sound broadcasting.

The tests of multichannel sound systems developed by Electronics Industry of Japan,
Telesonics Corp., and Zenith Radio Co. were nearing completion at press time, and the
committee's chairman, Thomas Keller of the National Association of Broadcasters said all of
the systems tested well and all were "superior in quality to FM radio." He also minimized the
chances that any problems might be experienced by cable TV systems in connection with ste­
reophonic TV sound .

Each of the three systems permits the broadcasting of stereophonic sound along with
another channel of audio, so that a station or network might broadcast a simultaneous
translation of the audio into another language without sacrific ing stereo on the English­
language soundtrack.

TV set makers , meanwhi le, were preparing forthe advent of stereo by developing circuits for
all three proposed systems. It is believed that the earliest the FCC could finalize its ruling
legitimizing multi-channel TV sound would be in February 1984-and it could take much
longer if there are any legal complications. Multi-channel broadcasting could start within a few
months and TV sets could be tooled, manufactured and on sale about five months after the
FCC acts-meaning that stereo TV receivers could be on the market in the summer of 1984.

With a stereo-audio track and a supplementary sound channel available, it'sonly a matter of
time before somebody adds a subsubcarrier to the supplementary channe l. Quad TV, any­
one? R-E
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New Zealanders discovered that sleeping under sheep 's wool induced sleep.

Sleep
Sheep
We may have found
a way to improve
your sleep forever.

The story we are about to tell you may
seem rather incredible. And indeed it is. But
if you 'll have an open mind , what you will
learn may indeed change your life.

There is a new product manufactured in
New Zealand that is selling very well. It 's call­
ed the Woolrest-a bed pad made of thick
woo l. You simply place it over your mattress
and then cove r it with your botto m sheet as
you normally do whe n you make your bed.

SLEEP INDUCING
Sheep 's wool has always had an outstan­

ding reput ation for keeping you warm in
winter and cool in summer. That is why woo l
seat cov ers are so popular. But wool has
another prop erty know n by New Zealanders
for many years. Namely-wool induces sleep.

In New Zealand, for example, a way to cure
insomnia was to cover yourself with a sheep­
skin rug . For some very unscien tific reason,
the hypn otic quality of the woo l encouraged
sleep. Counting sheep was anothe r techni­
que that was often recommended . But it was
the development of the Woolrest bed pad that
suddenly turned an old wive's tale into fact.

DIFFERENT EXPERIENCE
Sleeping on a Woolrest is a different sleep­

ing exper ience. Whether you sleep on a hard
or soft mattress, the Woolrest apparently
radiates a feeling of comfort and relaxation
from the wool fibe rs which mold, massage,
and conform to your entire body.

Scientific tests conducted by Dr. Peter
Dickson of Ohio State University proved that
the Wool rest pad indeed helped induce
sleep. Testimonials from peop le who owned
them clearly demonstrated that Woolrest not
only induced sleep but also provided great
relief for backaches, arthritis, and rheumatism.
Its natural fibers tend to alleviate the pain and
pressure caused by these illnesses and thus
make sleep come easier and deeper.

Frank Thornton, a Seattle Washington den­
tal technician, had tro uble sleep ing for six
years. He purchased a Woolrest pad and has

been able to sleep through the entire night
practically every night. According to Thorn­
ton , " I felt a sensation of buoyancy from the
Woolrest. I have read in literature that a per­
son sleeps more restfully with natural fibers
surrounding their body." Thornton has
already purchased seven Woolrest pads for
his entire fami ly.

There are hundreds of othe r testimonials
we cou ld menti on from the thousan ds who
have purchased them, but one thing is clear.
Using a Woolrest pad you know that the rest
of your life will be spent sleeping comfortably,
with a minimum amount of sleeplessness.
Certainly, there will be night s when it will be
difficu lt to go to sleep . But with the Woolrest
those nights will be fewer, shorter and without
the tradeoff of taking sleep-inducing drug s.

WARM IN WINTER
In the winter the Woolrest holds your body

heat and thus keeps you warmer. You'd ex­
pect that. But in summer it keeps you coo ler
thro ugh a process of moisture absorption by
absorbing up to one-third of its weight in
moisture to keep your body cool and dry.

Will the Wool rest work for you? We're will­
ing to prove it with no risk on your part. Order
one for a 45-day sleep test. When you receive
it, closely examine the surface . Feel the thick
pure woven pile of natural New Zealand wool.
Place it on your bed and then cover the pad
with you r regular bottom bed sheet-either
fitted or plain.

JUST A FEW DAYS
That night go to sleep on it. But don't judge

the effectiveness unti l you 've slept on it for
at least a full month . You should actually
notice the difference in just a few days , but
after a month you' ll turn from being skeptical
like we were, to a real enthusiastic believer.
If not , we 'll und erstand . After all it may not
work for everybody. Just return it within the
45-day sleep trial and you' ll receive a prompt
and courteous refund includ ing the $4
delivery charge. The Woolrest washes easily

in your washing machine and has a limited
five-year warranty . Complete instructions
come with each pad. Sleep on a Woolrestand
experience what we mean at no risk or obliga­
tion . Order one , today.

To order , credit card holders call toll free
and ask for product by number below or send
check plus $4 delivery for each pad ordered.
Twin Size (0025RA) $129
Full Size (0026RA) 179
Qu een Size (0027RA) 209
King Size (0028RA) 269

The New Zealand woo l used exclusively in
the Woolrest cou ld be a major reason for its
effectiveness. Here's why.

Most sheep are raised in countries where
tempe rature extremes cause their wool fibers
to become brittle, rigid and often cracked at
the ends. In Australia sheep are often raised
in the dusty outback where temperature and
rainfall can vary greatly.

In New Zealand howeve r, the sheep enjoy
a year-round temperate climate and graze in
lush green pastures. Their woo l fibers are
thick and vibrant with good shape retention .

NEW ZEALAND WOOL
The Wool rest uses only the best New

Zealand woo l. The fibers are actually woven
onto a pure wool blanket base and thoroughly
washed and tufted .

We have mentioned the importance of New
Zealand wool for good reason . Just as there
are several grades of sheepskin seat covers,
we suspect eventually there will be several
grades of wool bed pads. None will ever com­
pare to the wool used in the Woolrest.

One JS&A Plaza
Northbrook, Illinois 60062

CALL TOLL FREE 800 323-6400
IL residents add 6% sale, tax. ©JS&A Group, Inc.,1983
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WHAT'S NEWS

A LOOK UNDER THE HOOD of the experimental "hybrid" electric-gas vehicle
developed by General Electric for the Department of Energy shows its stack of
lead-acid batteries. Running on electricity for in-town driving, and on gas for
the road, it combines the economy and anti-pollution advantages of electric
vehicles with the long-range driving advantage of the gasoline engine car.
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Elect ricity plus gas
in exper imental car

A new "hybrid" car with both an
electric motor and a gasoline en­
gine has been developed by Gen­
eral Electric for the U.S. Depart­
ment of Energy. The new propul­
sion system gives the experimen­
tal vehicle the fuel savings of an
electric for around-town driving,
while eliminating the electric 's ma­
jor drawback-its limited driving
range. It uses batteries for short­
range driving , and can make
long-even cross-country-trips
with the gas engine.

The electric motor is powered by
ten 12-volt lead-acid batteries that
weigh a total of 750 Ibs. The battery
may be recharged by the gasoline
engine or by wall-plug electricity.
The car is also equipped with a
regenerative braking system that
feeds recharge energy to the bat­
teries when the brakes are applied.

The 40-HP electric motor and
the 80-HP gas engine operate sep­
arately or in parallel. Electricity is
used for speeds up to 40 mph, and
gas for highway driving.

The Hybrid Test Vehicle was built
by a team of automotive and tech­
nology firms headed by scientists
and engineers of the GE Research
and Development Center, Sche­
nectady, NY. GE developed and

built the car's 40-horsepower elec­
tric motor, the electronic controls
for the motor, and the microcompu­
ter that controls the entire hybrid
system, monitors the battery's
state-of-charge and a variety of
other parameters , and decides
when to switch on the electric
motor, the gasoline engine, or both.

The total cost of the develop­
ment effort-including the efforts
of various subcontractors-was
$10 million.

Videodisc owners
are using their discs

A survey conducted by RCA in­
dicates that the average videodisc
owner uses his player 8.5 hours
every week, and watches his favo­
rite programs repeatedly. House­
holds with children use their play­
ers 10.3 hours a week on the
average.

Cable TV does not appear to be
a competitor-videodisc owners
who subscribe to Home Box Office
use their players 8.8 hours a week.
(Persons who use two services
apparently watch more video than
the average.) That also seems to
apply to VCR owners , who use
their videodisc players an average
of 7.9 hours a week.

The survey also discovered that

about 80 percent of videodisc own­
ers who also subscribe to cable TV
were already on cable when they
bought their videodisc players.

Ku-band satellites for
direct home broadcast

Contracts are being let for a fully
developed Direct Broadcast Sat­
ellite (DBS) system that will cover
the United States with four operat­
ing satellites and two in-orbit
spares . Larry Yermak, Director of
satellite programs at RCA Astro­
Electronics in Princeton, NJ, told a
ku-band satellite communications
conference at Washington, DC.
that the system is being designed
for General Telephone & Electron­
ics (GTE) and its GSTAR program.

Each of the four satellites, trans­
mitting in the 14/12 GHz band, will
transmit data, voice, and images,
to the 48 continental United States
on 16 channels by shaped beam.
Alaska and Hawaii will be covered
by spot beams.

New component series
tailored for customer

Six "firsts" are claimed by the
manufacturer of a remote­
controlled tuner designed to match
components in a product series tai­
lored to individual consumer
needs . The firsts are in a high­
technology microcomputer­
controlled FM frequency syn­
thesizer in the 8261 tuner by Re­
vox of Switzerland.

To suit the individual purchaser,
the Revox retailer will program the
frequency and call letters for each
of the tuner's 20-station presets.
He will also program into the tun­
er's memory each of four modes
(stereo, high blend, mono, and
muting). All programmed controls
will then be covered with a tinted
plexiglass shield to protect the pro­
grammed settings .

Other firsts include tuning in
12.5-kHz increments, an alpha­
numeric liquid-crystal display with
seven numbers for station fre­
quency, and four letters or num­
bers for station name ; memory
locations for up to 20 FM station
frequencies, with corresponding
station identification ; direct auto­
matic memory scan through the 20
stations , or scan via remote con-

trol; optional second antenna in­
put, with potential to assign the de­
sired antenna to any station fre­
quency, and a 400-Hz calibration
oscillator that permits precise level
setting of a connected tape re­
corder. Expanded use of micropro­
cessors makes possible an in­
frared remote-control system that
covers all switching and control
functions of the tuner.

The 8261 is engineered to
match Revox's new 8251 inte­
grated amplifier . The optional re­
mote control will operate the 8261
and the 8251 individually, and
(with adapters) two turntables, a
cassette recorder, and an open
reel deck not in the 8200 series.
The manufacturer's suggested re­
tail price is $1,500.

New AM stereo tuners
play all four systems

Two manufacturers have de­
signed AM-stereo tuners that can
receive anyone of the four sys­
tems currently in use under the
FCC's " let the market decide"
approach to AM stereo.

The system developed by the
Japanese company Sansui actual­
ly senses which of the four stereo
systems is being used by the sta­
tion to which it is tuned, and im­
mediately starts decoding it.

Sansui is developing two types
of tuners. One is a car radio, which
the company says will be available
at a price of around $200. The
other, an AM/FM/stereo tabletop
tuner, is expected to sell for $410 .
Both are based on a multisystem
IC that Sansui says it may make
available to other manufacturers.

The other manufacturer, Sony,
is expected to have a tuner avail­
able shortly. A portable AM/FM
stereo type, its price will be around
$90. The Sony model uses a
switch to select the competing
systems-cone position for Kahn
AM-stereo, a second position for
Magnavox , Motorola and Harris.

The new multisystem tuners are
expected to speed up the adoption
of AM stereo, since many potential
customers now hesitate to buy a
tuner that would not be able to re­
ceive some of the important sta­
tions that may go over to AM stereo
in the future. Stations will also be

continued on page 8



TEK2213/2215/2235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now 60 MHz or100 MHzTek quality
is just a free phone call away!

Marketing Center. Technical
personnel , expe rt in scope
applications, will answer your
questions and expedite deliv­
ery. Direct orders inc lude
operating and service man­
uals, two 10X probes, 15-day
return policy, and worldwide
service bac k-up.

New lower price!
100 MHz 2235
ow just $1650.

Order toll free:
1-800-426-2200,
Extension 61.
In Oregon call collect:

~~i~e3)o~2~~~£~~R Ext. 61 .
'3-year warranty includes CRT and applies to 2000
family oscilloscopes purchased after 1/1/83.
Scopes are UL Listed, CSA and VDE approved.

Yes

1MO - 20pf

1:20,000

10:1

100 MHz

0.3 div at 10 MHz

2 + Trigger View

Yes-20MHz

2%

Yes

2235

~Now S1 650 t

1:10,000

$1450t

1MO - 30pf

4:1

0.4 div at 2 MHz

Yes

3%

2215
60 MHz

2

1MO - 30pf

1:5,000

4:1

$1200t

2

3%

0.4 div at 2 MHz

60 MHz

2213

Variable Holdoff

Price

Acc uracy : Vert/Horz

Input R-C
Trigger'g Sensitivity

No. of Channels

VertlTrig BlW Limit

Delay Jitter

Alternate Sweep

Single Sweep

Bandwidth

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
it all as close as your
phone. Tek's revolutionary,
reduced-component architec­
ture brings unprecedented
qual ity, reliability and afford­
ability to the 60 MHz 2213
and 2215, and now, the
100 MHz 2235.

All three of these lightweight
(13.5 lb.) scopes feature 2 mV/
div vertica l sensitivity and
5 ns/d iv sweep spee ds, plus a
complete trigger system for
stable triggering on digital,
analog or video waveforms.

Scopes with a compre­
hensive a-year warranty* ...
probes ... and expert advice.
One free call gets it all! You
can orde r, or obtain literature,
through the Tek National

COMMTTED TO EXCELLEf\ICE.

Copyrigh t © 1983. Tektronix. Inc . All rights reserved . TTA-407-1
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New European satellite
studies future physics

The European space satellite,
EXOSTAT, is ready to commence
its task after a series of calibration
maneuvers to fix its position in
space, Marconi Space & Defense
Systems reported in July. The
long-term pointing accuracies, ac­
cording to Marconi, who built the
attitude control system, are around
1.5 arc second rms, which is about
twice the accuracy capability of the
observing instruments on board.

The satellite will now observe
pulsars, supernovas, quasi-stellar
bodies, and collapsed stars in the
attempt to learn more about the
laws of physics that apply under
the strange conditions found in
those celestial objects.

The precise timing of the launch,
EXOSAT'sability to modify its own
orbit, plus the low gas consump­
tion rate of the attitude-control sys­
tem, gives reason to hope that the
satellite's useful life can be ex­
tended well beyond the planned
two-year mission. R-E

glass. (The material is also known
as "glassy metal " or "metallic
glass.")

The amorphous composition is
much easier to magnetize than
materials now used for transformer
cores; thus core losses are re­
duced (by about 70 percent) result­
ing in great savings.

Amorphous metal is made by ul­
tra-fast cooling. The molten iron­
based alloy (at about 2,3000 F) is
squirted onto a cool (600 F) rapidly
spinning wheel, where it hardens
in about a thousandth of a second
into a thin (.001-inch) ribbon. The
ultra-fast action freezes the mate­
rial before it has time to assume the
ordered structure of metals.

The present program is aimed at
accelerating the commercializa­
tion of transformers with those
cores. Some major manufacturing
challenges will have to be met be­
fore they can be mass-produced at
low cost.

Meanwhile G.E. has produced
25 "pre-prototype" transformers,
which are being installed in key util­
ity systems as part of a long-time
evaluation program. Within the
next 39 months 1,000 25 KVA
transformers will be delivered for
field testing by sponsoring utilities.

New information system
keeps motorists updated

Blaupunkt reports that as of last
August its Automatic Radio Infor­
mation (ARI) service was covering
the New 'York metropol itan area
with four widely separated FM sta­
tions, and began serving Connecti­
cut and Philadelphia during Sep­
tember. ARI is Blaupunkt's subcar­
rier technology that enables se­
lected FM radio stations to provide
motorists with timely traffic bul­
letins for specific "travel zones"
within, a metropolitan area.

Blaupunkt also announced that
it has added to its line an adaptor,
the ARI-A, which can convert any
''ARI-capable'' FM receiver into a
functioning ARI-receiving instru­
ment. (All Blaupunkt radios now
being imported are ARI-capable .)
The adaptor plugs into the back of
the ARI-capable electronically
tuned unit and provides pushbut­
ton "travel-zone" selection. When
the zone is selected, the radio will
scan to the station for that zone,
ignoring all other stations.

"Amorphous metal " for
future transformers?

A new kind of core material ,
"amorphous metal," has the poten­
tial of eliminating more than a half­
billion dollars a year energy waste
in power transformers, say Gener­
al Electric scientists. G. E. is now
engaged-with the support of
electric power organizations-in a
$6.6 million program designed to
make that core material commer­
cially practical.

Amorphous metal is a funda­
mentally new kind of material, in
which the orderly, crystalline atom­
ic structure of metals and alloys is
totall y absent. The material 's
atoms and molecules are arranged
randomly-much as they are in

sion-companding test, scheduled
for this past September, would
complete the technical record.

It was expected that a complete
report and industry recommenda­
tion for a single transmission and
companding system would be
ready to present by mid-Decem­
ber, to meet the FCC's schedules
for decision making.

WH ~'SNEWS

EIA debates system for
multichannel TV sound

The Electronic Industries Asso­
ciation (Consumer Electronics
Group) reported in August that the
EIA Multichannel Sound Commit­
tee was completing the testing
phase, leading to a vote on what
system of multichannel TV sound
to recommend to the FCC.

Testing the th ree proposed
transmission systems at Mat­
sushita had been finished, and
testing the four proposed com­
panding systems was practically
completed. A combined transmis-

First-run filr-is ,('
to be transmitted
while' subscriber sleeps

In a program already in use ex­
perimentally, subscribers to a ser­
vice known as TeleFirst will be able
to receive first-run films transmit­
ted by local broadcast stations di­
rect to their home videocasette
recorders.

TeleFirst, an electronic service
from ABC, transmits during the
early morning, usually between 3
and 5 A.M. (very few ABC stations
broadcast 24 hours a day).Accord­
ing to an ABC official "You set your
VCR before you go to bed, and
when you wake up you will have a
brand-new first-run film ready for
you on your cassette.

The film will notbe ready for non­
subscr ibers to the TeleFirst ser­
vice-it is in scrambled form. All
subscribers receive a decoder, for
a fee expected to run about $25 per
month. That decoder attaches to
the viewer's recorder and makes
the recordings viewable.

Commercial service will begin
early in 1984, with WLS, the ABC
affiliate in Chicago, as the first sta­
tion to transmit the films.

more ready to convert, if they know
that listeners will be able to receive
them, no matter which system they
adopt.

The systems, however, are
competing fiercely to become the
"accepted" one. At the time of writ­
ing , Harris appeared to be the
leader, claiming to be equipping 15
to 20 stations a month. The Kahn
system has more than 30 stations
on the air, Motorola six, and Mag­
navox 3.

continued from page 6
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Amazing newsolid­
stateoscilloscope...

tits in the palmofyour hand

Sta te Zip, _L J

(please print)

DDDDD DD DDDDDD DD DDD
Int erbank

~~';'-::'C'---"d'---,":;:;l')'---------

Address' Apt . _

Cit y' _

Full signatu re _

Expiration
Date _

P lease send me:
Po cket-O- Scope( s), including carrying case, Al e adapt er, standa rd and high

(number) voltage prob es, and FREE tra ining manual. (Batt eries not included) all for
$249.95 plus $5 for postage and insurance. Ohio residents add 6.5 070 sales tax.

- - Pocket-O-Scope onl y with standard prob es: $179.95 plus $5 postage.
Oh io Residents add 6.50/0 sales tax.

o My check is enclosed.
o Please charge the credit card account checked below. (Fill in all account numb er

digits of the ce e credit card you wish to use.) RE- 1183
o MasterCard D Visa

• Vertical gain - 0 to 120 volts • Continous free run to
locked image response • Power supply 9VDC - dual polarity
Controls: Single or dual trace • On-off, battery-A/C •
Sensitivity; separate pos. & neg. controls • Sync C & Sync
F controls
Limited, 9O-daywarranty
No risk introductory offer. The revolutionary Pocket-O­
Scope is a development of Calvert Instruments, Inc., for
25 years a manufacturer of electrical equipment. As an
introductory offer for a limited time only, you can buy the
Pocket-O-Scope including a carrying case, A/C adapter, 3
standard "grabber" probes and 2 high voltage probes for
only $249.95, a $321 value . If you act now, you will also .
receive FREE Calvert's 2oa-page Co mprehensive Oscillo­
scope Training Manual, a $15.95 value!
Put your Pocket-O-Scope to the test for
two weeks . And if you
decide, for any
reason, that the
Pocket-O-Scope
is not for you ,
return it within
the 14-day trial
period for a prompt
refund. The training
manual will still be
yours to keep .

Mail this coupon today, or call toll-free* while
the introductory offer is still in effect.

I
I
I
I
I
I
I

r----------------------,·
C •Calverl I

_ InDira eniD. Inc. I
19851 Ingersoll Dr., Cleveland OH 44116 • 216-356-2155 I

CRT oscilloscopes just became
obsolete! The revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in a4 -ounce package you
can put in your pocket.
Easy to use. Ideal for the hobbyist or the technician. The
Pocket-O-Scope is 100070 solid-state, focus and brightness
on the 210 point, high-intensity illuminated screen are elec­
tronica lly self-controlled. The trace is always in sharp
focus. Zero and sweep positions are maintained automati­
cally. Zero-reference, or cross-over line is always centered
for full trace minimum on the screen . Automatic internal
circuitry always assures a properly positioned wave form .
4 solid-state controls do it all. The only knobs on the
Pocket-O-Scope are for positive and negative sensitivity
and fo r coarse and fine synchronization of the frequency
of the incoming signal. The easiest to use, full capability
scope available! . ,
Years in development. The Pocket-O-Scope IS the culmina­
tion of years of development in high technology, micro­
electronic components and digita l design .
Features: All solid-state, digital design • Hand-held or
bench operation • High resolution 210 point, 1.5" square
display . Batt ery or A/C operation with adapter s Factory
calibrated - neverrequires recalibration • Full function,
single trace capability plus \12 channel dual trace and signal

inverter • Full
overload protec­
tion to prevent
damage to scope
• Automatic
zero voltage
centering •
Automatic free
run or locked
image • Auto­
matic full hor­
izontal sweep
circuit •
External
inputl output
for add-on
capability
Specifications:
5 Megahertz
bandwidth •
Sensitivity - .
vertical,
lOMV·
Accuracy
± 3070 on

wave forms­
sweep linearity ±
50J0 • Time base

. d 'CALL TOLL·FREE liOO-835-2246 EXT. 118 to ord er by pho ne, reque st- .1 mlcrosecon S fur ther information or to inquire abo ut becom ing a distributor.
to .5 seconds In Kansas, call 800- 362-2421 Ext. 118. Allow 6-8 weeks for delivery.

CIRCLE 7 ON FREE INFORMATION CARD
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DBS SERVICE IN
1984

NBC
TRANSMISSIONS

u .S. GETS 8 DBS
SLOTS

AUDIO BURSTS

TELETEXT NEWS
BITS

Satell ite Television Corp. has advanced its Direct Broadcasting Satellite timetable , and now
intends to begin a five-channel pay-TV service in fall 1984-nearly two years ahead of the
orig inal plan. STC's first DBS transmissions will be available only in the northeast US and will
be sent via a new Satellite Business Systems bird. SBS (partly owned by STC's parent
compa ny, Comsat) will modify the SBS-4 satellite now under construction to permit signals
from five transpo nders to be concentrated in the densely popu lated northeastern US. STC
expects that dishes as smal l as two-feet in diameter can be used for its DBS feeds.

The NBC televis ion network is also going aloft on a specially modified Satellite Business
System Ku-band bird, starting January 2. Comsat General Corp. will actually manage the
service, which calls for a satellite communications system that will initial ly distribute program­
ming to 24 NBC affiliate stations. The contract is seen as the first step toward a 10-year
agreement by which Comsat will provide satellite network distribution to all NBC affiliates in
the US. The space segment of the NBC transmission will travel on SBS Ku-band satellites ,
although in the future the service will be moved to RCA Americom birds operating at the same
frequency.

The western hemisphere satellite conference has sorted out orbital assignments for Direct
Oroadcasting Satellite service (128Hz band), and the US has received eight positions with
authority to transmit 32 channels from each slot. The assignments are at 175°,166°,15r, 148°,
119°, 110°,101°, and 61,SO (all west longitude). The US delegation to the 23-nation Regional
Administrative Radio Conference (RARC) had hoped to obtain enough slots to provide
service to four areas within the continental US, roughly corresponding to time zones. As it
turned out, each orbita l position will reach half the US-although the official government
statement on the matter is that new technica l advances make it feasible for each DBS bird to
cover that large a territory. Under the new international agreement, Alaska , Hawaii, Puerto
Rico, and the Virgin Islands will be served by spot beams from the US orbital positions .

One major setback for the US negotiating team at RARC was the adoption of a value of
- 107 dB (watts-per-square-mete r) for power flux-density. The US had wanted a value of
- 105 dB. A high-power flux density is desired for the use of small, cheap receivers that are
planned by most DBS operators. The higher power level may also be needed to offer the
enhanced services such as high-definition television.

Nippon Television Network has revealed preliminary findings from its test of audio-accom­
panied vertical-blanking-interval teletext. The NTV system sends music as coded digital
signals-notes that can be compressed into 0.001 to 0.005 seconds . The ongoing NTV test
has sent musical performances as long as one and a half minutes (2000 bytes transmitted in
one second). Data received by the teletext decoder is stored and then played back using a
microprocessor that contro ls the number of sound-source oscillators; those oscillators can
generate the sound of six instruments or up to 11 voice parts. NTV expects the integrated
audio device would be offered for barely $25 above the price of non-audio teletext decoders
- although commercial introduction is still several years away.

KSL-TV Channel 5 in Salt Lake City will become the second U.S. TV station to launch a
commercial teletext service using World System Teletext format (based on the British format).
Zenith will build teletext decoders, to be sold for about $300 each to TV set owners in the Salt
Lake City area.

Rockwell Internat ional has teamed up with Norpak , a leading Canadian teletext/videotex
equipment maker. Jointly, the two companies want to accelerate an IC production schedule
that could make it possible that NABTS/NAPLPS format decoders-receivers could be built for
as little as $500 by late 1984. The so-called "North American" standard has so far eluded
efforts to build fair ly low-cost hardware-and the involvement of Rockwell is seen as a positive
sign to bring costs down. R-E



Folding Meters are Better

Not all multimeters fold. There's a
reason. While other manufacturers were
busy copying each others designs, BBC
looked at where portable meters were
used and how they could be improved .
The result is a unique approach. Folding
meters with large displays (18 mm LCDs)
and adjustable viewing angles. Now you
can have high performance in a meter
that excels in the field and on the bench.
Hands Free vs Handheld

In multimeters " hands free" is
significantly better than "handheld." You
need three hands to operate the typical
"handheld" meter in the field. One for
the meter and two for the probes. BBC's
folding design lets you use a neck strap
for the meter. This frees your hands for
the probes .
On the bench, the large , adjustable
displays payoff. It's a sensible design
that lets you make measurements faster
and more easily.

A Heritage of Precision

BBC 's track record of expertise in
precision eng ineering spans eight
decades. All our meters are built to
tough VDE and DIN safety standards.
The 31f2-digit DMM 's feature 0.1 % basic
dc accuracy and externally accessible
fuses for overload protection.

CIRCLE 60 ON FREE INFORMATION CARD

Compact, Rugged and Affordable

Todesign the impact resistant case that
protects these DMM's, BBC relied on the
industrial design skills of the Porsche
Design Studios .
When open, the display angle is easily
adjustable. When closed, the display
and the controls are protected, and the
meters turn off automatically. I
Competitive pricing is another feature of
BBC meters. Prices start at $193.00.
Available Locally

BBC meters are available throughout the
U.S. If your instrumentation supplier
doesn't carry BBC yet, we'll gladly tell
you who does. Call toll free:

1-800-821-6327
(In CO, 303-469-5231)

BBC - METRAWATT/GOERZ
6901 W. 117th Avenue
Broomfield, CO 80020,Telex 45-4540

Engineering Excellence in Test and Measurement

[BBc~l



VIDEOGAMES
Staying power

DANNY GOODMAN
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AS WE WERE THUMBING THROUGH OUR

archive files on videogame software, we
came upon a series of videogame-car­
tridge bestseller lists . For the most part
those lists are based on telephone polls to
dealers and distributors around the coun­
try to see each month which cartridges are
doing best. Examining the results pub­
lished in the first six months of 1983, it
was interesting to see which games had
the staying power to survive the whims of
the cartridge -buying public.

The most noticeable fact is that it is the
same cartridge producers who show up on
the list month after month; Activision,
Atari, Coleco , and Parker Brothers. made
the top ten every month . Next come those
pub lishers who appear frequently
- Imagic and MatteI. Beyond that, only
CBS Games ever broke into the elite club
for two months, each time with a different
cartr idge.

For that six-month period, Coleco was
the winner with the highest number of
mentions in the top ten: 17, including both
Colecovision and 2600 titles. Activision
and Atari were tied for second place with
14 each . The rest straggled in: Parker

FIG. 1

FIG. 2

FIG. 3

FIG. 4

Brothers with 6, Imagic with 4, MatteI
with 3, and CBS with 2.

What is probably much more impor­
tant, however, is that of the sixty possible
top-ten slots over the period, very few
titles managed to carry over for more than
two months at a time . In fact, only five
titles-Pitfall, Frogger, River Raid, Ms .
Pac-Man (see Figs. 1-4), and Donkey
Kong (for the 2600)-made the list for
four or more months . It seems then, that
cartridges with staying power are ex­
tremely rare, especially when you consid­
er the hundreds of cartridges available
today.

Much more typically, a good title will
gather all kinds of support for a month or
two after its introduction, and then disap­
pear into the background. For example,
the celebrated E.T. cartridge surfaced in
the January list in 7th place . The follow­
ing month it inched up to 6th . But by
March it was gone . Mouse Trap for Col­
ecovision zoomed instantly to 3rd place in
February, only to never be seen on the list
again . Even the Activision name doesn 't
guarantee a long-term winner . Sea Quest
hit the charts in April in 8th place , but that
was about it.

The strongest influence on whether a
cartridge becomes a long-time hit or just a
shot in the dark, we believe, is word of
mouth . Few home videogame players are
isolated from other players of the same
console-in fact most games are bought
because the buyer has played someone
else's initially. That informal but powerful
grapevine carries over to the purchase of
cartridges later on. When a new cartridge
hits the stores, a good number of "pi­
oneers" venture out and buy it if the word­
ing on the box looks intriguing .
Thereafter, a good game's reputation will
spread like wildfire. An outstanding game
will keep that fire burning for many
months as more and more players decide
that they must have it.

Undeniably, those top-selling games
are good-playing games. There is no se­
cret formula. Interesting graphics, inno­
vative sound, and novel and ever­
challenging game play-those are the
basics of cartridge staying power.

Imagic's Ice Trek for
Intellivision

.... ~ $ ....
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Imagic Ice Trek
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There aren't many videogame car­
tridges that take on the guise of a Norse
saga . One exception to that is Ice Trek

continued on page 14



~FREQUENCY COUNTERS to 1.3 GHZ
~ By OPTO lectranics inc. Ft. Lauderdale, Florida

EST. 1974

700 MHz counter $350.
1 GHz counter 425.
1.3 GHz counter 495.

MOST ITEMS SHIPP ED FROM STOCK
Prices/Spe cifications subject to change without notice or obligation.

#8007-S
#8010-S
#8013-S

• FULL YEAR GUARANTEE - ALL PRODUCTS .
• CERTIFIED NBS TRACEABLE CALIBRATION.

• ALL ALU MINUM CAB INETS.

#Ap·8015-A $195.
#TA·100 Antenna, RF pick-up tel escope sty le with right angle elbow
and BNC connector $12.

MODEL K·7000·AC 10 Hz to 550 MH z counter. 50 Ohm & 1 Megohm in­
puts via BNC type connectors on rear panel. This model is available
in op t ional ki t fo rm.

# K-7000-AC counter assembled 115VAC/12VDC $150.
#K-7000-ACK counter kit form 120.
#Ni·Cad-70S internal Ni-Cad battery pack 25.
MODEL LFM:1110 Low frequency mu ltiplier. A f requency counter
accessory enabling tone frequenc ies to be counted faster and more
accurately. Has low pass filter for off- the-air, Tone-squelch
measurements. BNC input/o utput.

#LFM:1110 115VAC/12VDC $150.
MODEL 7010·510 Hz to 600 MHz counter. 50 Ohm &1 megohm inputs
via BNC type connectors on rear panel. ± 1 PPM TCXO standard
±0.1 PPM TCXO time base opt ional for greater accuracy. 10 mV
average sensitivity. Very compact 0 1/2 digit counter: Size 2" H x 4"
W x 5" D, 1 lb.

#7010-S 600 MHz counter 115 V AC/12 V DC $235.
#TCXO·80 ± 0.1 PPM TCXO time base 75.
#Ni-Cad-76 Internal Ni-Cad Battery Pack 25.
MODELS 8007·5, 8010·5, 8013·5 Delu xe series with frequency ranges
of 10 Hz to 700 MHz, 1 GHz and 1.3 GHz. Standard features include:
external clock input/output, excell ent sens itivity, sealed ± 1 PPM 10
MH z TCXO t ime base , 4 gate t imes, 9 digit reso lution to 175 MHz,
front panel power jack for op tional Broadband Preamp accessory,
115 V AC or 12 V DC operation, high quali ty compact construct ion
housed in rugged 'aluminum cabinet. Op t ional features: internal Ni·
Cad rechargeable battery operat ion , prec is ion ± 0.1 PPM TCXO or
±0.05 PPM proportional oven (OCXO) t ime base . All time base
os cillators, inc lud ing t he standard TCXO , have 10 t urn calibration ad­
justment access ible f rom rear panel. Size 3" H x 7 1/2" W x 6 1/2 D.
23/4Ibs.

OPTIONS:
#TCXO·80 ± 0.1 PPM TCXO time base 75.
#OCXO-80 ± 0.05 PPM (prop . oven) OCXO time bas e . . . . . . . 125.
#Ni-Cad-86 Internal Ni-Cad battery pac k 60.
MODEL AP-8015·A Broadband Preamp with 25 dB nominal gain from
1 MH z to 1 GHz, 10 dB gain at 1.3 GHz . Noise Figure less than 5.5 dB .
supplied with AC adaptor or may be powered from power jack on
80XX·S series cou nters.

#TA·100 Ant.

7010·5

Ap·8015·AMADE IN USA

TIMEBASE AVERAGESENSITMTY MAX RESOLUTION

MODEL RANGE FREQ STAB-DESIGN BELON ABCM GATE TIMES SENSITMlY EXT CLOCK METAL PROBE
(FROM 10Hz) 500 MHz SOO MHz MAX CONTROL INPUTIOUTPUT CASE POWER

12 MHz 17MHz 60 MHz 175 MHz FREQ JACK

15mV (2)
K-7000-AC 550 MHz 5.24288 ± 1 PPM-RTXO - 24DBM N/A .1.1 SEC 10Hz 100Hz No No '>es No

± 1 PPM·TCXO 10mV 20mV (3)
7010-5 600 MHz 10.0 MHz · ±O.1 PPM·TCXO - 27 DBM -21 DBM .1. 1. 10 SEC .1 Hz 1 Hz 10 HZ '>es No '>es No

8007·5 700 MHz

± 1 PPM-TCXO (4)
8010-5 1 GHz 10.0 MHz ' ±O.1 PPM-TCXO 10mV 20 mV .01. .1.1 . 10 .1 Hz 1 Hz 10 Hz '>es Yes Yes '>es

' ± 0.05 PPM-OCXO - 27 DBM - 21 DBM SEC

80 13-5 1.3 GHz

OPTOelectronics inc.
5821 NE 14 AVE. FT. LAUDERDA LE FL 33334

VISA TOLL 800-327-5912
MC
COD FREE FLA 305-77 1-2050

CIRCLE 62 ON FREE INFORMATION CARD

To US and Canada Add 5% to max of
$10, per order for shipping/handling
Foreign orders add 15%
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from Imag ic (981 University Avenue, Los
Gatos, CA 95030), a modes tly challeng­
ing and fun cartri dge .

Ice Trek is a three-fo ld adventure of a
character called " Vali" as he wends his
way to the Ice Palace of Kalktron the Ter­
rible . The firs t scene has Vali skii ng
across the tundra while dodging trees and
stampeding caribou . If one of the antlers
grabs Vali, he is dragged back to the edge
of the screen and loses one life. If worse
comes to worst , Vali has an axe with
which he can slay one of the caribou, but
doing so invokes the ire of the Wildlife
Goddess, who shoots an arrow at him.

If he gets by the tundra, Vali winds up
at the bank of a river loaded with floating
icebergs . Using the controller buttons and
aiming with the direction disk , you con­
trol Vali 's hook as he tries to snare pieces
of ice to build a bridge to the other side .
Unfortunately, if an iceberg rams the ex­
isting bridge , Vali loses that part of the
bridge , and probab ly ends up in the water,
losing one life. To defend agains t that Vali
has a torch with which he can melt on­
coming icebergs . That game segment will
be the most challeng ing for the beginner.

Finally, once Vali crosses the bridge , he
is outside the Ice Palace . From below the
palace , he must hurl torches up to several
ice blocks and villains at the top, while
they toss ice crys tals down at Vali . If Vali
is successful, the Ice Palace melts as a
Wagner tune is played.

Perhaps we've been spoiled by Matter s
grandiose signalling an achievement such
as that , complete with long musical rendi­
tions and sometimes special graphic dis­
plays. We were a bi t disappointed ,
therefore , by the short and lifeless musical
tribute to Vali's efforts the first time he
melted the Ice Palace . Even in the rest of
the game, the sound effects are not im­
pressive; thundering car ibou hooves and a
flowing river signal the first two adven­
tures. I do, however, like the sound and
visual effects when an iceberg starts shak­
ing the bridge before it breaks a piece of it
off.

Atari's Jungle Hunt for
Atari 2600

With the astou nding success of Activ i­
sion's Pitfall, it was only a matter of time
before someone else devised a jungle-

CIRCLE 102 ON FREE INFORMATION CARD

Atari Jungle Hunt
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based adventure with a similar feel. And
so we have Jun gle Hunt from Atari (1265
Borregas Ave. , Sunnyvale, CA 94086), a
multiple- scene , horizontall y scro lling
game puttin g the human player in charge
of an on-scree n alter ego. Instead of guid­
ing Pit fall Harry throu gh an endless
jungle of treasures , we guide Sir Dudley
Dashly on his quest to rescue Lady Pen­
elope from the jungle savages. Therein
lies the main difference in how to ap­
proach the game, as we' ll see .

Jungle Hunt is chock full of different
screen action, which helps to break up the
monotony of a typical sessio n. In the first
part, Dudley must successfully swi ng
along 11 erra tically moving vines . Next he
must swim through a river full of croco­
di les (bo nus points are available for
knocking out as many crocodiles as possi­
ble , as long as his air supply holds out).
Then comes a bou lder field in which big
and small boulders roll and bounce across
the screen; Dudley must either duck or
jump to avoid being hit by one . Finally,
Dudley must jump over two spear-carry­
ing guard s. If he is successful , Dudley
goes into the center of the village where
he rescues Lady Penelope.

It 's wonderfu l to see so many different
scenes on a 2600 cartridge . Some clever
designing went into co loring various
background elements to make them ap­
pear to be completely different in suc­
ceeding scenes. However, it is a shame
that most of the scenes appear flat, es­
pecially in co mparis on wi th D avid
Crane's Pitfall from Activision .

In Jungle Hunt you are racing aga inst a
timer of sorts that counts down possible
bonus points from the start of the round.
What takes some of the excitement out of
the game for us is that the adventure is
finite-that is, it reaches a conclusion
when you save Lady Penelope. With plen­
ty of time left, you just restart the adven­
ture. That doesn ' t seem logical to us. And
once you've arrived at the scene to save
Lady Penelope once, if you are like most
players you lose a great deal of incentive
to come back to the game again and try for
a higher score .

The difference between Pitfa ll and
Jungle Hunt , I suppose, is that in Pitfa ll,
the score is the thing . You are in a con stant
race against the clock to try different rou­
tes to pick up more and more treasures
along the way. But in Jungle Hunt, your
attention is divided between saving Lady
Penelope and the score . In your early at­
tempt s, the only thing you are going to
care about is reaching Lady Penelope.
Once you've done it, you 've forgo tten
that there is even a score adding up to the
top of the screen.

When you have gotten the feel of a
game one way, it's awfully hard to shift
gears and think about it in a new light,
with new goa ls. If your cartridge budget
limits you to one jungle-adventure game,
then Pitfall may be a better choice . Just as
in the movies, the remakes of classics are
rarely as good as the originals . R-E
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wabash
error-free
diskettesIn Mi ch igan 31 3 -9 94- 4 4 4 4

4~OMMUNICATIONS
&ELECTRONICS™
Computer Products Division

For shipping charges add $ 8. 0 0 per case or partial
case of 100 8-inch flexible disks or $ 6 .0 0 per case or
partial case of 100 5%-inch mini-diskettes for U.P.S.
ground shipping and handl ing in the c o nt ine nta l U.S.A.

Mail orders to: Communications Elect ronics, Bo x 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa
or Master Card, you may call and place a cred it card order.
Order toll-free in the U.S. OiaI800-521-4414. In Canada,
order toll-free by calli ng 800-265-4828. If you are outside
the U.S. or in Michigan dial 313-994-44 4 4 . Telex anytime
810-2 23-2422. Order your Wabash d is kettes today.
Copyright °1983 Communications Elect ron ics" Ad# U12483

OrderToll-Free!
800-521-4414

Quantity Discounts Available
Wabash diskett es are packed 10
disks to a carto n and 10 cartons
to a case. The economy bulk
pack is packaged 100 disks to a
case without envelop es or labels.
Please order only in increments
of 100 units fo r quant ity 100
pricing . With th e exception of
bulk pack, we are also willi ng to
accommodate you r smaller or­
ders . Quant it ies less than 100
units are available in increments
of 10 units at a 20% surcharge
above our 100 unit pric e. Quan­
t ity d iscounts are also available.
Order 500 or more disks at the same time and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves 3%; 5,000 or more saves
4%; 10,000 or more saves 5%; 25 ,000 or mor e saves 6%; 50,000
or more saves 7%, 100,000 or more saves 8%, 500 ,000 or more
saves 9% and 1,000,000 or more disks earns you a 10% discount
off our sup er low quan t ity 100 price. Almost all Wabash diskettes
are immediately availabl e from CEo Our efficient warehouse
facilit ies are equipped to help us get you the quality prod uct you
need , when you need it. If you need furth er assistance to find the
flexible disk that's righ t fo r you, call the Wabash co mpatibi lity
hotl ine. Dial to ll-free 800-323-9868 and ask for your compatibili ty
representat ive. In Illinois or outside the U.S. dia l 312-593-6363
between 9 AM to 4 PM Central time.

Buy Wabash Diskettes with Confidence
To get the faste st delivery from CE of your Wabash computer
products, we recomm end you phon e your order directl y to our
Computer Products Divis ion and cha rge it to your credit card. Be
sure to calculate your price using the CE prices in this ad. Written
purchase orders are acce pted from approved governm ent agen­
cies and most well rated firms at a 30% surcharge for net 30
billing. For maximum savings, your order should be prepaid . All
sales are subject to availabil ity, acceptance and ver ification. All
sales are fin al. All prices are in U.S. dollars. Prices, te rms and
specifications are subject to change without notice. Out of stock
items will be be placed on backorder automatic ally unless CE is
inst ructed differently. Minimum prepa id order is $50.00. Mini ­
mum purchase order $2 00.00. All shi pments are F.O.B. Ann Arbor,
Michigan U.S.A. No COD's please. Non-certif ied and foreign
checks require bank clearance.

EB CIC MEMBER ({)'
MasterCard VISA ~ l~

MARKETI NG ASSDC IATION

SAVE ON WAB A SH DISKETTES
Product De scription

8" SSSD IBM Compatible (128 BIS, 26 Sectors) F111 1.89
8" SSSD Shugart Compatible, 32 Hard Sector F31 A 1.89
8" SSDD IBM Compatible (128 BIS, 26 Sectors) F131 2.39
8" DSDD Soft Sector (Unformatted) F14A 2.99
8" DSDD Soft Sector (256 BIS, 26 Sectors) F144 2.99
8" DSDD Soft Sector (512 BIS, 15 Sectors) F145 2.99
8" DSDD Soft Sector (1024 BIS, 8 Sectors) F147 2.99
5Y<" SSSD Soft Sector w/ Hub Ring M11 A 1.49
5Y<" Same as above, but bulk pack w/o envelope Mll AB 1.29
5Y<" SSSD 10 HardSector w/Hub Ring M41A 1.49
5Y<" SSSD 16 Hard Sector w/Hub Ring M51A 1.49
5Y<" SSDD Soft Sector w/Hub Ring M13A 1.79
5Y<" Same as above, but bulk pack w/o envelope M13AB 1.59
5Y<" SSDD 10 Hard Sector w/Hub Ring M43A 1.79
5Y<" SSDD 16 Hard Sector w/Hub Ring M53A 1.79
5Y<" DSDDSoft Sector w/ Hub Ring M1 4A 2.69
5Y<" Same as above, but bulk pack w/o envelope M14AB 2.49
5Y." DSDD 10 Hard Sector w/Hub Ring M44A 2.69
5Y<" DSDD 16 HardSector w/Hub Ring M54A 2.69
5Y<" SSOD Soft Sector w/Hub Ring(96 TPI) M15A 2.59
5Y<" DSOD Soft Sector w/Hub Ring (96 TPI) M16A 3.69
5Y<" TyvekDiskette Envelopes- Priceper100 Pack TE5 12.00
SSSD =Single Sided Si ng le Densit y; SSDD =Sing le Sid ed Dou ble Densit y;
DSDD= Dou bl e Sided Double Densi ty; SSQD = Sing le Sided Quad Densit y; 818 Phoeni x 0 Box 1002 0 Ann Arbor, Mich igan 48106 U.S.A.
DSQD = Doubl e Sided Quad Density; TPI = Tracks p er in ch. Order TOLL-FREE 800-521-4414 or outside U.S.A. 313-994-4444
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Now get Wabash Quality at a CE Price
For over 17 years, Wabash has been making high quality
and dependable computer products. Wabash diskettes
are made to provide error-free performance on your com­
pu ter system because every diskette has been totally and
hypercritically tested. Since you can now buy Wabash
computer products directly from CE, the world's largest
distributor of magnetic media, you can now get maximum
savings on every order. You can even order toll-free.

New Wabash Six Year Warranty
The quality of Wabash d iskettes is stressed throughout
the en tire manufacturing process. After coating, all Wabash
diskettes go through a unique burnishing process that
gives each di skette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form­
ulated to increase d iskette li fe . Then, to keep out foreign
particles, a unique heat seal bonds the jacket and liner
together to help prevent contamination. After 100% hyper­
critical testing and certification, Wabash then packages
each diskette, (exce pt bulk pack) in a super strong and
tear resistant Tyvek" evelope. The final Wabash product is
then shrink-wrapped to insu re cleanl iness and reduce
contamination during shipment. Wabash diskettes are so
very reliable that Wabash now offers a si x year warranty in
case of defects in materials orworkmanshipon all'diskettes
purchased directly from Communications Electronics.

New...Wabash Diskette Duplication Services
Communications Electron ics has teamed up with Wabash to
provide a si ngle-source solution for the diskette duplication
requi remen ts of so ft ware developers, OEM's and dist ributors.
All se rv ice is in-house, to give you fast, dependable service. In
mos t cases, delivery can be completed in f ive days. Whether
you require 100, 1,000, or 10,000 copies per week, call CE
first for a no obligation price quote. For additional information,
please write us on your lett erhead with your requ irements.

CE quan t .
100 price

Par i # pe r d isk (S)

wabasH
diskettes I~~
$1.2geach!
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Newfrom Nil•••

Industrial Electronics
with colore mputer.

Get a head start in the emerging technologies
with practical training in control systems,

instrumentation, robotics, optoelectronics, and lasers.
Exclusive computer-aided instruction!
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NRI Schools
McGraw-Hill Continuing

J'J r Education Center
t. 3939 Wisconsin Ave.Itn II Washington, D.C. 20016
We'll giveyou tomorrow.

make the most of the big demand
for control and instrumentation
technicians.
Send for Free Catalog

Send the postage-paid card
for NRI's big electronic careers
catalog. There's no cost or obliga­
tion, and no salesman will call.
In it, you'll find complete lesson

, plans, equipment descriptions, and
I career opportunities in this

/ .!o~o. . exciting field. You'll also
.~ • . get information on almost

• a dozen other electronic
courses including Microcom­
puters, Electronic Design, TV/

AudiojVideo Servicing, Digital
Electronics, and more. Act today

and get on with your future. If card
has been used, write to us.

Your training includes the
TRS-80 color computer, the NRI

Discovery Lab, interfacing breadboard,
digital multlmeter, frequency counter,
computer-assisted training programs,
audio instruction tape, and 46 profusely
illustrated lessons.

sional quality instruments, includ­
ing your own digital multimeter
and CMOS frequency counter.
You'll use them during your
hands-on training, keep them
to use inyour work.

No Experience
Needed

Your NRI training is thor­
ough andcomplete. Starts you
with the fundamentals, builds step­
by-step up to the most advanced
concepts.You learn about automa­
tic control and feedback systems,
control motors, numerical con­
trol systems, lasers and optoelec­
tronics, robotics, microprocessors,
instrumentation, computer
peripherals, andmuch more. NRI
keeps you up with technology to

(TRS-3Q isa trademarkof the
Radio Shack division of Tandy Corp.)

Here's the training that gets
you into the heart of American
industry's rebirth.Over $5 billion a
year will be spent in automation
alone ...$2.3 billion incom­
puterized control systems...$600
million in industrial robots and
robotics is only just getting
underway! 1b help meet
the soaring demand for
people to operate, main­
tain, repair, and design
these control systems, NRI
has created the only com­
plete training in Industrial
Electronics for Instrumen­
tation and Control Iechnicians,

Learn on Your
Own Computer
NRI training is more than

lessons ...it's experiences. You
learn by doing, using the TRS-80™
color computer to learn about con­
trol systems, programming, and
troubleshooting. It comes with
special computer-aided instruction

programs to speed learning, is
expandable for business and
personal computing, and is
yours to keep. And that's just
the beginning.

NRI's exclusive Discov­
ery Lab" is designed to inter-

face with your computer
. and special breadboarding
card so you build demonstra­

tion circuitry, "see" inside
your computer, and follow its

operation. You also get profes-
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

THE KAYPRO /I
This is in reply to the review of the Non­

Linear Systems-Kaypo II computer in the
April 1983 Radio-Elect ronics. First, I have
heard that the NLS unit was under develop­
ment at the same time or before the Osborne
unit, but underwent more revisions before ac­
tually coming to market than did the Osborne .
Here are some relevant facts to the best of my
knowledge .

The Kaycomp I was the initial prototype; it
was never actually produced. That unit may
have had one dr ive on eac h side of the
screen. The next unit deve loped was that
Kaycomp II, which had the fault of the "raster
scan" or "cursor dance" that was noted in the
review. Those first-product ion Kaypro II'smay
have had the "cursor dance, " but I haven't
heard about it. That, I assume, was corrected
early in 1982, before the actual production of
the unit. Due to the name problem, the Iitera-

ture was revised and the name changed to
Kaypro 1/when the hardware was improved.

Early keyboards-those I will ca ll type
'W'--did have a short travel and a hard-bot­
toming keystroke . Other units, type "B", have
a different feel-the kind that your reviewer
would prefer. If the CAPS LOCK lamp cover is
slightly raised and has concentric circles , it is
type A; the flush cross-hatch pattern lamp
cover ind icates a type-B keyboard . Both
types A and B appear to be out in the field. My
deale r has two A units on disp lay, but mine
has a B keyboard . .

Early units did have the drives in vertica l
orientation; that was changed, and the bright­
ness control went to the rear panel. It sounds
as if the review unit may actually have been a
Kaycomp or a very ear ly Kayp ro 1/. The
chances are that most of the 10,000 finalized
units shipped in 1982 conta ined none of the
problems noted in the review, except the RFI.

My Kaypro is quite capab le of blanking my
RCA XL-100on channe ls 2 and 4 when resid­
ing 36 inches from its antenna. A Japanese
TV set of more recent vintage gets bad inter­
ference lines some 18 feet away. That prob­
lem is aggravated by connecting a printer
cable , and most ly it radiates from the coiled
keyboard cable.

I know that the literature has been updated
more than once, as has the software. The
original bundled software pak included the
word processor from Select Information Sys­
tems, instead of the Perfect Writer/Spe ller/
Filer/Calc. Old units also came with the Prof­
itPlan spreadsheet, the S-BASIC comp iler,
and the CP/M 2.2. Now new units come with
the Perfec tiProfitPlan/S-BASIC and CP/M
2.2, as well as the Microsoft M-BASIC inter­
preter and a second spelling checker, as well
as a Pac-Man and an adventure game.

My own S-BASIC compi ler never did work-

ARI ES ZERO~
INSERT IO N
FORCE ,
SOC KE TS-

cam actuated, true zero
insertion - tin plated so lder
tail pins - capable of bein g
plugged -into dip soc kets,
inc luding wire wrap.

Stock No . of
No. Pin. 1-0 10- 49 so

11055 24 '4. 9 8 S·4.35 $3 .iO
11 0 58 21 5 . 15 4.50 4 .05
11057 4. 68 1 5.U 5.35
1 1058 54 12 .02 1 0. 50 ' .45

WI LD ROVER
Tou ch SWitc h caps ule It
O pera t lnQ mol IOn IS 0 05 " wI thout th e ~
use 0 1 3. re ve rec arm Extr emely l ast on
an d o il with low nors e Normally open -
rated 11 5 VAC , 1 6 amp'3 Qmilli oh m re o
s.sr ae ce - 6 15 radiu s b y .160 thICk

Stock No. 1-9 10 & Up
12098 $ 1. 4 2 $ 1 .2 8

DIGI TAL MU lTIMETER
Sing le tota rv SWitch oper a
l io n Larg e easy 10 read 5
3 ' I dig' I d iSplay BOOhou rs

~~ar~n~~:~;;llt~ns~~I~I~s9~
IDC Vol ts DC Amps Oh m s
AC vert s AC Amp s Di od e
and ReSisto r Ju nc tion ,Aud
Ibl eConllnUily Chec kl

$loc_ N o Cd"Y '''Ij ~ d"" w>1~

. 2504 t><o 't 'OOp $10.00

60 /40 ROS IN CO RE SO LD ER

IJ
Sto ck Le rllil1h W. ,g h t

N o " •• 0 10Z ) P" ce,,>01, 06 2 ,
"

S116
'::>001(, 062 "

, 239
"::000 77 06 2 '0 8 4 25
"::00078 032 J3 " 1 31

""'79 032 8 8 , , 24 '
""'80 0 32 '" 8 4> '

TIWIRE
WRAP
SOCKETS
Tin plat ed
phosphor bronze
contact - 3 w rap

S~O:k. No Pins 1-99
11301 8 :$ .4 0
11302 14 .59
11 303 16 . 64
11 304 18 .73
1 1305 20 .9 9
11 306 22 1.12
11 30 7 24 1.25
11308 28 1.52
11 309 40 2 .05

I

100
·499 500
$.36 $.30

.54 .45

.58 .48

.66 .55

.90 .7 5
1.02 .8 5
1.14 .9 5
1.38 1.15
1.86 1.55

.TI LOW PROFILE

SOCKETS ~
Tin plated ~rlP
coppe r alloy
68 8 contact pins
with gas tigh t sea l.
St oc k 1 00-

No, No Pins 1-24 25 -99 999
11201 8 $. 10 $.09 $.08
11202 14 . 14 .1 3 .1 2
11 20 3 16 .1 6 . 15 . 14
11204 1 8 . 18 . 17 . 15
11 2 0 5 20 .20 . 18 .1 6
1 1206 22 .2 2 .20 . 18
1 1207 24 .24 .2 2 .20
11 208 2 8 .28 .26 .2 5
11 209 40 .40 .37 .3 3

ELJ>AC POWER SUPPLIES - DC/D C CONVERTERSEKI KITS co me
with all parts
necessary to
assemble!
• Stock No. 88844
TV Jammer Kit "w ipes
out " your TV
screen .. .. $ 7 .7 1
• Stock No. 88 85 0
Whoop er Alarm Kit
makes a great alarm
or siren. .. . . $ 11 .33
MANY, MANY MORE
KITS AVAILAB LE IN
FULL LINE CATALOG

SINT£C ElPAC In put Out put Out p ut DIm en Sion s
Stock No . No . Vo ltag e Vo lta". Cu rrent (HxW xO)

300 MWType (VOCI (V DC) (MA l In In ch . s Pric e

138 25 C B380 1 3.Q. 7 .0 12 :t0.6 Q.25 .4 8 x .5 1x3 .0 5 S 7.g5
13 82 6 C B38 11 3 .Q.7 .0 - 1 2± 0 .15 Q.25 48x .51x3.05 7.115
1 38 27 CB 3802 3 .Q.7 .0 l 5 ± 0 .7 Q.20 .4 8 x .5 1x 3 .0 5 7.115
138 28 C B 38 12 3 ,Q.7 .0 - 1 5-:10 .7 Q.20 .4 8 x .5 1x 3 .0 5 7 .115
1 38 211 C B3804 3 .Q.7 .0 28 :t0 .7 Q.10 .4 8 x .5 1x 3 .0 5 7 .115
1 38 30 CB381 4 3.Q. 7 .0 ~28 :t O. 7 Q.l 0 .4 8 x ,5 1x 3 .05 7 .115

1 . 5 W TY Pf :
1 38 31 C l3801 4 .Q.7 .0 1 2 :t 0 .6 1 25 .6 5 1x 1. 2x 1. 77 $24 .95
1 38 32 C l381 1 4.Q. 7 .0 -1 2± O.6 1 25 .6 5 1x l. 2x 1. 77 24. 9 5
13833 C l38024,(). 7 .0 1 5 ± 0 .7 100 .6 5 1x 1. 2x 1. 77 24. g 5
13834 Cl38 12 4 ,().7 .0 - 15±0. 7 100 .6 5 1x 1. 2x 1 .77 24 .9 5
13835 C l3804 4 ,0- 7 ,0 28 t1 .4 50 . 65 1 x l . 2 ~ 1 .77 24. " 5
138 36 Cl38144,(}7 .0 - 28 ±1.4 50 . 651x l . 2 ~ 1.7 7 24.g5
1382 5 -1 DATA S H EE T FOR OC/OC C ON VERTE RS 25

Special of the Month!

e CONTACT ELECTRONICS
D-SUBMINIATURE

CONNEC~. .
. (RS232) .. .~~

Stock No. Description Pric e
11354 25 Male so lder cup $1. 6 5
11355 25 Female so lder cup 2.45

OPCOA

PIN FORMING TOOL ~)
put s Ie' s on the" r'_ "" .~,y
true row to row r J, ..J /
spac ing, On e Side IS - . ... ~
for ,300 ce nte rs. Fli p tool over for oev.ces
on 600 ce nte rs Put device 10 too l and
squeeze NEW! ANTI·STATIC MODEL
ONE TOOL DUES Stock No . 10200 514.95
8 thru 40 PINS! Stock No . 11059 $12.95
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"./.8:B.8 Stock No . 47005
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-even on the suppl ied demonstration pro­
grams. The irony of that is that Non-Linear
Systems now wants an extra $75.00 from
previous Kaypro owners for the M-BASIC,
The Word Speller & Games pak that is now
the "standard" bundled software. While that
price certainly beats paying about $400.00 to
get those things elsewhere, it displays a
shameless corporate lack of tact by NLS and
Kaypro toward previous Kaypro /I owners .

All in all, however (lack of tact aside), I
would say that the NLS/Kaypro deserves a
"9" in the price/value category, even if the
eight book-sized manuals are a lot of reading
and somewhat difficult.
STEVEN L. BENDER
Queens Village, NY

DRY TRANSFERS
I was interested to see the article about dry

transfers as a resist medium in the Radio­
Electronics Annual, 1983, though of course
it alluded to other brands than the one that
CERES distributes here in Canada.

However , I think that your readers might be
justifiably puzzled when they come upon the
statement in another story in the same issue
wherein dry transfers are referred to some­
what negatively, saying in particular that they
are prone to wash off in the etchant.

To put the matter straight: Wash-off is sim­
ply not encountered with this medium. Our
product is unconditionally guaranteed in that,
as well as in other , respects ; and in five years ,
only four sheets of transfers have ever been
returned-and the reason for return was not
"wash-off." Etching temperatures almost to
the boiling point are withstood and results are
exceptionally crisp and clean, thanks to the

excellent adhesion and thinness of the trans­
fer medium.

I am surprised to learn that the brands
available in the US do not provide curves or
corners ; our line includes quite a variety of
them, with various degrees of curvature and
of different thickness. As we advise our
customers , layout tapes do work, but their
performance on curves is inferior to that of
transfers .

One final comment: Again, I do not know
whether this applies to brands sold in the US,
but one of our strongest selling points is dry
transfers' capability to accomplish very fine
work and permit high component density . Our
line allows leads to be routed between the
pads of IC DIP sockets-which is very difficult
to do with any other "home" medium.
JOHN COX
CERES,
866 Bloor Street West
Toronto, ONT M6G 1M5

UHF TV PREAMPLIFIER
I just finished building the UHF TV Pre­

amplifier that was presented in the March and
May 1982 issues of Radio-Electronics, and
am very pleased with the results.

There is still an error in the parts-placement
diagram that was reprinted in the May 1982
issue. The amplifier failed to work properly at
first , so I compared my unit against the
schematic diagram. I also noticed that the
voltages on the transistors did not appear to
be correct. I then found that four resistors
were switched on the parts-placement dia­
gram. Resistors R1 and R2 should be in­
terchanged, and resistors R3 and R4 should
be interchanged . That will considerably raise

the voltage on transistors 01 and 02.
I ordered the chip capacitors by mail from

MHz Electronics in Phoenix, AZ, and re­
cecived them by mail in only seven days. I
substituted MRF901 transistors which I got
from Radio Shack (#276-2044) and found
them to work very well.

After I had the amplifier assembled and
working, I had one of the engineers where I
work check the gain across most of the UHF
band. My lowest gain was 30 dB.

I am using the amplif ier at the antenna,
which is the Simple Simon Electronics model
STVA-4 , and am very pleased with the re­
sults. I use the antenna system mostly to pull
in some distant UHF stations.

Please keep the excellent articles coming. I
am a Senior Technical Writer for The Heath
Company , and have enjoyed reading your
magazine for many years.
RANDY KAEDING, K8TMK
Stevensville, MI

REWINDING TRANSFORMERS
The article, "Rewinding Transformers" , in

your May 1983 issue caught my eye for two
reasons. First, I had problems dismantling a
large choke for a magnet project. Large
power transformers or chokes are sometimes
not only enameled but are also covered with
globs of black, tarry material. After much saw­
ing and prying at the laminations unsuc­
cessfully, I was about to give up. My father
informed me that the best way to deal with the
problem was to burn the choke in a good fire.
The next day, when the charcoal grill had
cooled, I removed the choke and took the
bolts from the laminations . It practically fell
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COMMODORE 64
(more power than Apple II at half the price)

COMPUTER AND SOFTWARE

CHRISTMAS SALE 0

VIC·20
(a real computer at the price of a toy)

$99.50 *
•• 170K DISK DRIVE .159.00 •• TRACTION FRICTION PRINTER 1 1 1 9 .DO

WE
HAVE

THE
BEST

SERVICE

WE
HAVE
THE
LOWEST
PRICES

• 4D-80 COLUM N BOARD 189.00

• VOICE SYNTHESIZER 159.00

(*with software savlnqs applied) (* With Casse tte and Gortek purchase)

SPECIAL SOFTWARE COUPON

PROFESSIONAL SOFTWARE
COMMODORE 64

PROFESSIONAL BUSINESS SOFTWARE
EXECUTIVE QUALITY BY TIME WORKS!

We pack a SPECIAL SOFTWARE COUPON
with every COMMODORE 64 COMPUTER·
DISK DRIVE·PRINTER·MONITOR we sell!
This coupon allows you to SAVE OVER
$100 OFF SALE PRICES! $200·$300 sav·
Ings are possible!! (example)

12" AMBER SCREEN MONITOR $119.00
Premium quality AMBER VIDEO MONITOR WI1h
antiglare, (80 charac ters x 24 row s), except ional­
Iy c lear scr een, faste r scan ning, 1000 line s.
PLUS $9.95 fo r VIC 20 or Comm od ore 64 Cab le.

16K RAM CARTRIDGE $69.00
Increases programming power 4 times. Expan'ds
total memory to 41K (41,000 byt es). Memory
bloc k switches are an outside cover! Includes
FREE $29.95 adventure game! !

40·80 COLUMN BOARD $89.00
A fantast ic pr ice breakthrough for VIC·20 owners
on th is most wanted acc esso ry ! ! " Now you can
get 40 or 80 Co lumns on your T.V. or Mon itor
Screen." Plu s we add a word processor with
mail merge. elect ronic spread shee t. lime
manager and term ina l emulato r! ! These PLUS
programs require 8K or 16K RAM mem ory . (Disk
add $10.00).

12" GREEN SCREEN MONITOR $99.00
Exce ll ent qu ality GREEN PHOSPHORUUS
VIDEO MONITOR wit h ant ig lare. 1920 characters
(80 ch aracters x 24 rows). Save your TV! a must
for 80 co lumn wo rd processors . PLUS $9.95 for
VIC 20 or Comm odore 64 Cable .

VOICE SYNTHESIZER $59.00
Vot rax Based. Make your VIC·20 COMPUTER
TALK ! Has feat ures equi valent to o ther mode ls
costing over $370.00. You can program an
unlim ited number o f wo rds and sentenc es and
even adjust volume and pitch. You can make
adventure games that talk ! A mu st fo r ennanc­
ing your programmi ng creativity and pleasure.

60K MEMORY EXPANDER $59.00
s ixsrot - Swit ch selec table - Reset bullon ­
Ribbon cable . A mus t to get the most out of
your VIC·20 Com puter. Includes FREE $29.95
adventure game.

8K RAM CARTRIDGE $39.95
Increa ses programming power 2 1/2 times. Ex·
panes total mem ory to 33K (33,000 bytes) .
Memory block switches are on outside of cover!
Includes FREE 516.95 game .

VIC·20 COMPUTER $77.00
You get the Commodore VIC·20 Computer for
only $77.00 when you buy at sale pr ice s: The
Commodore Data Casselle for onljo 569.00 and
the Gortek Introduction to Basic program for on­
ly $19.95. TOTAL LIST PRICE $302.95. SPECIAL
PACKAGE SALE PRICE $165.25.

$12.50
$40.00
$15.00
$15.00
$10.00
$12.00
$12.00
$12.00
$13.00
$13.00
$12.00
$20.00
$ 4.60

$40.00

$26.00
$26.00
$12.00
$15.00

$37.00
$42.00

coupon
$52.00
$46.00
$46.00
$32.00

$69.00

$4-4.95
$49.95
$24.95
$29.95

Lilt
$99.00
$89.00
$89.00
$69.00

$69.00
$79.95

The Cadillac of business programs
for Commodore 64 Computers

List 'SALE
$89.00 S69.00
$89.00 $69.00
589.00 $69.00
589.00 $89.00
$89.00 $69.00
$89.00 $69.00
$89.00 $69.00

Item
Inventory Management
Accounts Receivab le
Accounts Payabl e
Payro ll Manag ement
Cash Flow Managem ent
Sales Analysis
General Ledger
(·COUPON PRICE 559.00)

NI....
Executive Word Proce ssor
Complete Dlla Base
Electronic Spreadshee t
Acco unting Pack .
Total5.2WordProcessor-Plus

Tape
Disk

Total Text 2.6 Word Processor­
Tape
Disk

Total Label 2.6
Disk

Quick Brown Fox Word
Processor

Program mers Referenc e
Guide $20.05

Programmers Helper $69.00
Basic Tulor $29.95

. Typing Tlachlr $29.95
Sprite Designer $16.95
Medicinemen $19.95
WeatherWarII $19.95
Music·Maker $19.95
EDU·Pack $24.95
3DMazeCraze $24.95
ProfessionalJoy Slick $24.95
Lighl Pen $39.95
DeluxeDustCove' $ 8.95

(and man y oth er it ems)
Write or call for

Sample SPECIAL SOFTWARE COUPON!

80 COLUMN
WORD PROCESSING PACKAGE $79.00

SCR IPT 64 EXECUTIVE WORD PROCESSOR Is
the fin est available for the COMMODORE 64
Computer! THE ULTIMATE for PROFESSIONAL
wo rdprocessing app lication. DISPLAYS 80 COL·
UMNS IN COLOR. Featuring simple operation,
powerful text editi ng w ith a cus tomized 250
word dictio nary , complete cursor and ln­
se rt/delete key controls , li ne and parag raph in­
sert io n, automatic del eti on, cen tering, marg in
se tt ings and ou tput to all pr in ters. Included is a
powerfu l MAIL MERGE When used with THE
COMPLETE DATA BASE PAC KAGE. List 599.00.
Sa le 579.00. Coupon Pric e 552.00. (Disk only).

80 COLUMN BOARD $149.00
You pay only $149.00 for this 80 Column Board .
Included with this board is word processor pack ,
electronic spread sheet and mail merge data
base on two tapes . List 5249.00. (Disk add
510.00).

TRACTION FRICTION PRINTER $119.00
You pay only $219.00 wh en you order the Corn­
star T/F de lu xe li ne prin ter that prin ts 8 1/2 x 11
full size, si ngle sheet, roll or fan fol d pap er,
labels etc. 40, 66, 80, 132 columns. Impact dot
matr ix, bi ·d ireclional , 80 CPS. LESS the value o f
the SPECIAL SOFTWARE COUPON we pack
with your prin ter that all ows yo u to SAVE OVER
$100 off software sale prices! ! With on ly $100 of
savings applie d your net pri nter cost is only
$119.00.

COMMODORE 64 COMPUTER $99.50
You pay only $199.50 when yo u order the powerfu l
84K COMMODORE 65 COMPUTER! LESS the
valu e of the SPECIAL SOFTWARE COUPON we
pac k wi th your co mputer that allows you to SAVE
OVER $100 off so ftware sale prices!! With only
$100 of savings applied, your net computer cost is
$99.5O!!

170 DISK DRIVE $159.00
You pay onl y $259.00 when you order the 170K
Dis k Drive! LESS the value of the SPECIAL SOFT·
WARE COUPON we pack with your d isk drive that
allows you to SAVE OVER $100 off software sale
pri ce s !! With o nly $100 of sav ings app lied , you r
net disk dr ive cost is $159.00.

SOFTWARE BONUS PACK $29.95
When you buy the Commodore 64 Computer from
Protecto Enterprizes you qual i fy to purchase ONE
SOFTWARE BONUS PACK for a spec ial price of
$29.951! Normal price is $49.95 (40 programs on
disk or 24 programs on 5 tapes).

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY
• BEST SERVICE IN U.S.A.· ONE DAY EXPRESS MAIL· OVER 500 PROGRAMS· FREE CATALOGS

'Add 510.00 for shi ppi ng, handling and in surance. Illinois res idents PRO'TECTO
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. N ERPR
I Enclose Cashi ers Check, Mone)' Order or Personal Check. Allow 14 days E T IZES (WELOVE OUR CUSTOMERS)

I for deli very, 2 to 7 day s for phone ord ers. 1 day expre ss mail! Canada BOX 550, BARRINGTON, ILLINOIS 60010
I orders must be in U.S. dollars. VISA - MASTER CARD - C.O.D.

----------------------------- Phone 3121382·5244 to order
CIRCLE24 ON FREEINFORMATION CARD
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apart in my hands.
The second reason I appreciated the article

was because of the uses to which I'd put my
laminations. All "E"-shaped laminations were
varnished back togethe r, and all " I" sections
likewise. Mount the "E" on its back and wind
300 turns of # 18 AWG Beldan enameled
magnet wire around the center pole. Using
that "E-I" magnet, and a few common electri­
cal parts, you can demonstrate transformer
action , a saturable reactor, resistance solder­
ing, an electromagnet (about 1600 Gauss at
center pole), AC synchronous motor, and a
cute levitation trick (Lenz's law).

All those projects and more can be found in
a book called Projects in Basic Magnetism, by
John P. Shields , published by Howard W.
Sams & Co., 1965. I strongly recommend it to
anyone interested in applications of a ver-

satile fundamental component in electronics .
It might even make a good series for your
magazine.
JOE CARR
Ft. Worth, TX

SPEED-LIMIT LAWS
In the " Lett ers" department, Radio­

Electronics, March 1983 issue, Mr. Kola­
sinski's conclusion is that because many or
most drivers exceed a given speed limit, " ... it
is the intent of most drivers to break the
speed-limit laws."

It just might be that those speeding drivers
realize that life is very short , and that time
spent while driving from point A to point B is
wasted time. So, in speeding , they are trying
to use their lives productive ly and efficiently
by minimizing wasted time.

Highway speed limits have little to do with
fuel conservation, safety , or saving 'lives.
They are strictly a means of allowing cops
who are incapable of dealing with real crimi­
nals (murderers, robbers, rapists, drug push­
ers, etc.) to issue their quota of tickets easily
and thus earn their keep. Any fuel savings
due to the 55-mph limit vs. a 70-mph limit is
too small to measure relative to the country's
overall use of crude oil. If safety were a con­
cern, the laws would allow whatever speeds
are reasonable for existing conditions . Where
is the sense in being allowed to drive 55 mph
on a main highway in heavy, rush-hour traffic
with cars very close to each other, yet being
ticketed for doing 30 mph in a 25-mph zone at
2 AM when there is not a pedestrian or any
other car in sight?

Yes, both in 1974 (when the 55-mph limit
took effect) and 1975, about 9,300 fewer peo­
ple died due to traffic accidents than those
who died of the same cause in 1973. But that
is largely because drivers had the skills to
drive at 70 mph, so in driving at 55 mph they
were overskilled , and accident rates drop­
ped. But as the skills were lost, because of
disuse the death rates have climbed to near
their 1973 figures.

One should keep the number of auto
deaths in perspective. In 1980, 52,411 peo­
ple died in accidents related to motor vehi­
cles. But that is only 2.72% of the total of
1,927,788 persons dying in the United States
from all causes (National Safety Council fi­
gures). So while cutting auto-related deaths
by 10,000 sounds impressive, it means only a
0.52% drop in overall number of U.S. deaths.
RAYMOND KOSTANTY
Wood-Ridge, NJ

HOLOGRAPHIC DISPLAYS
Having just received the June 1983 issue of

Radio-Electronics, the first thing I did was to
read the regular columns , and on reading the
editorial (videogames, etc.), I was amazed to
find reference to holographic displays. The
reason why I was amazed is that I have made
arrangements with TI on just such an item.
Without going in to construction details , I will
state that it is closer than you think, and is
compatible with normal color-TV signals, as
well as monochromatic material. The display
is, of course ; solid state, and requires com­
paratively little power. Itis conceivable to get
reductions in the power-consumption figures
as the learning curve is progressed.

Good thinking on your part even to consid­
er such a device as a possibility.

It is also to be noted that there is a chance
of production agreements on the ' following
items also: a method of receiving wide-band .
signals at zero bandwidth (compatible), and a
method of transmitting and receiving wide­
band signals at zero bandwidth,
T.E. DEAGLE, Inventor
State Farm, VA

COMMENDATIONS
I wish to commend authors Marc Stern and

Herb Friedman on their well-written , very in­
formative articles on computers, hardware,
and software in the April 1983 Radio-Elec­
tronics. That is must reading for anyone
wishing to replace his ignorance about this
explosive field, and especially so for the first­
time computer buyer. I give your special sec­
tion four stars. R-E
WELLINGTON LEE
Chicago,IL
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A bench full of dragons
and no relief?

CIRCLE 36 ON FREE INFORMATION CARD

Send in old reliable Keithley 179A. It could help you save the game. Get the high­
performance accuracy you need today, and field-installable IEEE-488 compatibility you'll
need soon. Our oversize LED is easier to read. And non-sinusoidal waveforms won't throw
you a curve with our TRMS. Here's your workhorse Portable/Bench DMM at a price that
won't strike out your budget. Keithley DMMs and Thermometers. The Dragon Slayers.

I(EITHLEY
Write Tom Hayden for your free, frameable 9 x 12" dragon poster. Keithley Instruments, lnc., 28775 Auro ra Road, Cleveland, Ohio 44139.
Pho ne 216-248 -0400. Telex: 98-5469.

179A Features
• Five full functions
• 10,N sensitivity
• 20A capability
• O.04°A> DCV accuracy
• HI-LO O
• Field-installable

battery pack
• Field-Installable

IEEE-488 Interface

• $379
Price U.S.A. only.
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EQUIPMENT REPORTS

Phoenix
Audio Laboratory

Loftech T5-1
Audio Test Set

CIRCLE 103 ON FREE INFORMATION CARD

WHEN SERVICING, ALIGNING, OR CAL­

ibrating quality audio systems, including
such things as professional taping systems

.or communications gear, there are a great

Phoenix TS-1

OVERALL 1 1 1 I I
PRICE

EASE I I
OFUSE

INSTRUCTION
MANUAL

PRIC~ I 1 1 1 1 1 I 1 I
VALUE

111213141516171 81&110

~V0';

number of tasks that do not require the
precision of expensive laboratory-quality
test instruments . Often a moderately
priced piece of test equipment that has

only some of the features usually found in
lab-grade gear will do nicely

One such piece of equipment is the
Loftech TS-l audio test set from Phoenix
Audio Laboratory, Inc . (91 Elm ST.,
Manchester, CT 06040) . The unit is a
somewhat unconventional test set that ap­
pears to be designed to fill the gap be­
tween the service and laboratory grade
instruments-at least for communication­
system and tape-recorder tests.

The test set provides basically three
functions: An automatic-ranging digital
frequency meter; a digital output-level
meter calibrated in dB, and a continu­
ously variable audio-frequency oscillator
with a rated frequency range of at least 15
Hz to 30 kHz. The digital meter serves as
both the frequency and output-level in­
dicator.

continued on page 32
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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 inst rument in impact-resistant
ca rrying case. Handle co nverts to ti lt sta nd.

$39.95

Want fu ll tec hnical detai ls and a demonstrat ion? Call to ll-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
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Ifyou have
put otT learning more
electronics foranyof

these reasons,act now!
D I don'thave the time.

D High school was hard for me and electronics
sounds like itmay be hard to learn.

D lcan't affordany moreeducation.

D I have a family now.

D I'm here. You're there. I've never learned that
way before. I'm not sure itwill work for me.
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~ Read the opposite page and see how you can get started today!
o
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Print Name _

Address Apt _
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City State Zip _

Age Area Code/ Phone No.__I _

YES.. .I want to learn from the specialists in electronics - Clli, Send me my FREE
ClE schoo l cata log.. .including details about the Associate Degree program ...
plus my FREE package of home study information .

Check,~ox for G.!.Bill bulletin on Educational Benefits: D Veteran D Active Duty

MAIL TODAY! RE-72

Step-by-st~ learningincludes
"hands-on training.

The kind of professional you
want to be needs more than theory.
That's why some of our courses
include the Personal Training labo­
ratory, which helps you put lesson
theory into actual practice. Other
courses train you to use tools of the
trade such as a lOMHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let
you apply the digital theo ry that's
essential today for anyone who

NOW1!f YOU AGREE ere
TRAIruNG CAN WORK FORyoy),.HOW ELSE CAN ere
HEU"YOU?

CIE is one of the largest inde­
pendent home study schools in the
world that specializes in electronics.
Although "big" does not always
mean "best" it is evidence that CIE
is a strong, successful institution
with the people and resources to
help you succeed.

wants to keep pace with electronics
in the eighties. Or a Microprocessor
Training Laboratory you learn to
program and interface with displays,
memories, switches, and more.
Your credentials can impress
employers.

One of the best credentials you
can have in electronics - or any
other career field - is a college
degree. That's why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree.. .more than half
the number needed in some cases.

You can also prepare for the
government-administered FCC
(Federal Communications Commis­
sion) Radiotelephone License,
General Class. It can be a real mark in
your favor...government-certified
proof of your specific knowledge
and skills.
Find out morel Today. Now.

There's a card with this ad. Fill
it in and return. lf some other ambi ­
tious person has already removed
it, use the coupon.

You'll get a copy of CIE's free
school catalog, along with a
complete package of personal home
study information.

For your convenience, we'll try
to arrange for a CIE representative
to contact you to answer any ques ­
tions you may have.

Ifyou are serious abo ut a
rewarding career, about learning
electronics or building on your
present skills, your best bet is to go
with the electronics specialists- CIE.
Mail the card or coupon today or
write CIE (please mention the
name and date of this magazine),
1776East 17th Street, Cleveland,
Ohio 44114.

This could be the best decision
you've made all year.r············_··_·• C I E Cleveland Institute of Electronics, Inc.

I
1776 E ast 17 th S tree t , C le vel and, O ru o 44114

Acc redited Mem ber National Hom e Study Council

•I••••••

You don't have the time.
Be realistic. All you have in life

is a period of time. Use it Try to
know more tomorrow than you do
today. That 's the proven way to
success.

Electronics sounds like it
may be hard to learn.

You already know something
abo ut electronics or you wouldn't
be reading this. Now, build on that
CIEAuto-Programmed" Lessons
help you learn. Topics are presented
in simple, logical sequence. All text
is clear and concise for quick, easy
understanding. You learn step by
step, at your own pace. No classes
to attend. Nobody pressures you.
You can learn.
You can't afford any more
education.

Actually, you can't afford NOT
to gain the skills that can put you
ahead of the others. It makes sense
to invest in yourself through
education -learning a skill. lf you
are not able to pay full tuition now,
convenient monthly payments can
be arranged.
You have a family now.

All the more reason why you
have the responsibility to advance
yourself. For the sake of your family.
Do you want them to have what
you had or have more than you had?
The choice is yours. Electronics is a
rewarding career choice. CIE can
help you to get started on that career.
You're there. We're here.
How does cm help you learn?

First, we want you to succeed.
You may study at home, but you
are not alone. When you have a
quest ion about a lesson, a postage
stamp gets you your answer fast.
You may find this even better than
having a classroom teacher. CIE
understands people need to learn at
their own pace. When CIE receives
your completed lesson before noon,
it will be graded and mailed back to
you the same day with appropriate
instructional help. Your satisfaction
with your progress comes by return
mail.That's how CIE helps you learn.

Be honest with yourself. Are
the reasons really excuses?
You already know enough
about electronics to be inter­
ested in reading this maga­
zine. So why not learn more?
If you need encouragement,
read on and see how excuses
can be turned into results.
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SAMS BOOKS AND SOFTWARE
HOWARD W . SAMS & co., INC.
4300 W est 62nd Street· P.O. Box 7092
Indiana po lis, IN 46206
HERO 1 is a tradem ark of the Heath Corporat ron.

Offer good in USAonly and expires3/3 1/8 4 .Pricessubject t o change without notice.
In Canada, contact l enbrook Electronics, Markham, Ontario l3R 1H2. AD469
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Model 77
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Fluke

WHEN SHOPPING FOR A PORTABLE DMM

there are several things you should look
for. Those are reliability, ease of use, and
ruggedness; it would -also be nice if the
unit sold for a reasonable price, We re­
cently had a chance to examine a device
that meets all of those criteria; it is the
Fluke (PO Box C9090, Everett , WA,
98206) model 77 DMM. In addition,
however, that meter is packed with a vari­
ety offeatures, including autoranging, au­
tomatic display blanking (to prolong
battery life), both digital and analog read­
outs, and a touch-hold function that locks
in a reading on the display. Considering
all of that, this is quite an extraordinary
instrument; we would like to tell you more
about it. .

The model 77 is an attractive, compact
device. It measures 1.12 X 2.95 X 6.55
inches and weighs 10 ounces. The front
panel is simplicity itself, consisting of just
the display, a single rotary switch, a
RANGE switch (more on that later), and
four test lead jacks . The jacks are of the
type in which there is no exposed metal;
that greatly reduces the chance of an acci­
dental shock. The rotary switch is used to
tum the unit on and off, and to select the
function desired; the RANGE button is lo­
cated at the center of that switch.

Specifications
Let's look at the meter's specifications.

It will measure DC voltage over five

CIRCLE 104 ON FREE INFORMATION CARD

Fluke Model 77 DMM
tor's level or frequency, pulling the plug
connected to the meter's test leads is not
~he easiest nor most convenient way to do
It. There should be an input/output meter­
selector switch on the front panel; a push-

. switch isn't all that expensive.
But inconveniences notwithstanding,

the Loftech TS-l can often prove the best
low-cost way to do a job easily and with
the least fuss. While the test set is not a
"full-function" instrument, in most in­
stances it does permit notably quick and
accurate frequency checks and adjust­
ments to audio systems, equalizers, and
communications lines. Most important,
its readings and adjustments can be trust­
ed. It sells for $299.00 R-E

GETAGRIP
ON ROBOTICS
WITHSAMS.

EQUIPMENT REPORTS

Grab onto these Sams Books from Mark Robillard and
get a jump on roboticsprogramming.

MICROPROCESSORBASED ROBOTICSsta rts by
explaining the mechanics of robot hands, arms and
legs, and leads into tactile, motion and attitude

.sensing, even vision systems. Learn system controlling
through microprocessors and BASIC programming,
plus much more. It's an informative non machine­
specific bookthat is an excellent introductory guide.
No. 22050, $16.95.

HE RO 1: ADVANCED PROGRAMMING &
INTERFACI NG moves beyond the technical manuals
with a series of advanced experiments and applications.
Discusses machine and robot language, building
and Installing both local and remote interfaces,
operating system enhancements, and other select
programming techniques. No. 22165, $16.95.

Program your own success by ordering
these Sams Books today. Call 800-428-3696 or
317-298-5566 and ask for Operator 469.

tie tricky because just a light touch on the
control knob can produce a substantial
shift in frequency. That is typical of just
about every kind of signal generator or
oscillator with a 1000:1frequency adjust­
ment, but it does lead to a more serious
comp la int, the semi-automa tic meter­
function selection.

To describe the semi-automatic meter
switching as inconvenient is an under­
statement. If there is any question about
the oscillator's level or frequency, or it is
necessary to readjust either the oscilla-

continued f rom page 32
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BP STABILIZER/IMAGE ENHANCER/
RF CONVERTER/VIDEO FADER/2-WAY
DISTRIBUTION AMPLIFIER

OUR PRICE$11995
Contains five units in one; stabilizer (video gua rd
remover); image enhancer, video to RF converter,
video fader, and dual output distribution amplifi er.
Stabilizer Will correct entire range of cop y guard
d istort ion such as jitter, vertical roll or blac k bar
travelli ng through pic ture.
Enhancer Attain best picture for your preference.
RF Converter Allows your 1V set to receive video and
audio signals from your image enhancer, guard
stabilizer, video ca mera, 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 produ ce fade ins and outs.

BP TV TO STEREO
AUDIO ADAPTOR/
ENHANCER $1795

OUR PRICE
Easily connects to any 1V and
Stereo Amplifier or simulated
stereo sound. Makes taping 1V
Audio simple - 1V can be located
any distance from stereo. Delivers .
two channels of simulated stereo.
With noise eliminator and special
output level controls. Frequency
response: 50 Hz - 15,00 KHz.

.. I".~J! BPVIDEO COLOR PROCESSOR/RF CONVERTER/
",1;;"" STABILIZER/3-WAY DISTRIBUTION AMPLIFIER

OUR PRICE

$18995

Corrects video signal
directly into tape not
just on playback .
Luminance meter
mon itors brightness
levels for quality
recordings. Can also
be used between video cameras and VCR, VCR and VCR and from VCR
to 1V during playback mode. Corrects off-color tapes. Center detent,
luminance, chroma, phase and audio controls. Stabilizer for removing
co pyguard.

CD
co
W

z
~
m
s::
m
m
:D

$6995
OUR PRICE

Same as V-l 875 but with a built-in RF Converter
that gives the model V-1877 an RF output whic h
can be fed d irectly to the antenna termin als of a 1V
set. This enables you to remove the co py guard
from a pre-recorded tape and view it on a 1V using
only a VCR.
Use as an RF Con verter only. Used In coniunc­
non With you r 1V. you can feed direct audio and
video Signals from any Video oevice such as Video
camera. co mputer . po rtable VCR. etc.

BP IMAGE ENHANCER
MODEL V-1860
Dramatically Imp roves
performance
of video
cameras
and VCR's
(ott-toe-a u
or second
qeneration
recordings).
by compensa­
ling for deteriora­
tion of detail and
sharpness. Incl udes Video d istribution arnphher
With two video outpu ts.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
V-1877

Fully shielded
oscill ator eliminat es
herring bone distortion.
For BetaNHS
recording. Record &
use TVs remote
co ntrol. Complete
programming of VTR.

BP UHF CABLE CONVERTER
WI TH FINE TUNING/46 CHANNEL
MODEL V-5746 $2495

OUR PRICE

60 Channel
selectio n. Infrared
transmitter system for
impedance free
op eration. On/O ff.
change channels,
fine tune. Prog ram­
mabl e 12 hour clock with Auto and PM ind icati on.
Channel memory and recal l.

A swncher that can
accept 6 inputs and
d irec t them to 3 out­
puts. Uti lizes switch
simila r to one used on
home VCR·s. You avoid
signal loss Incurred by
uSing sp litters.

PHILIPS/MAGNAVOX
REMOTE TV CONVERTER
MODELCTC9R $12500

OUR PRICE

BP VIDEO SELECTOR CENTER
MODELV4803 $4995

OUR PRICE

• Muter Ch_rge N.Y. State IADO FOR SH IPP ING AND IN SURANCE
• VISA • COD res ide nts add $250.00 . . . . • . . $4 .50

:~~.: Ord. r a~~Pt~~~e $~~ :~~~ m:~ : : : : : : : ~:~ ..~~..
751 .00 to 10<X>.OO , . 12 .50

COO's extr a (req uired 25% deposit) over 1000.00 15.00

---..,
- ",...

BP VIDEO GUARD STABILIZER
MODEL
V-1875

$4500
OUR PRICE

Has self co ntained A& B and bypa ss switch. Many
movies. concerts and speci al prog rams for sale or
rental are co py gua rded. This removes copy guard
and allows you to make copies. Ma ny 1V sets will
not p lay pre reco rded tapes because co py guard
causes pict ure to roll and Jitter. turn to snow or
disa ppear. Video Gua rd Stabilizer removes co py
guard from signal.

Allows your 1V
to receive Video
and audio signals
from imag e en­
hanc er. gu ard
stabilizer. Video
camera. co mputer. VC
The outpu ts of many Video
compo nents cannot be d irectly hooked up to the
VHF antenn a terminals on your 1V set. Trus
prob lem IS solved by usi nq the Model V-t885 RF
Converter. Conve rts video signa l from any video
co mpone nt to adju stable RF signal at antenna
terminals. Allo ws your VCR output to feed two 1V
sets at the same time. With virtually no Sign al loss.

BP RF CONVERTER/MODULATOR
MODEL V-1885 $ 95

OUR PRICE 39
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from 0 to 1999 (with appropri ate place­
ment of the decimal point). Here, many of
the ranges run from 0 to 3200 (again with
appropria te placem ent of the decimal).
What that means is that the meter has
greater resolut ion per range . In fact, the
resolution rivals that of much more expen­
sive 4\--1-digit DMM 's. As a result, if the
measurement is , say, 24 .05 volts, that's
what you ' ll see, not 24 .0 as would be
typical.

Use
It's hard to imagine a DMM that's easi­

er to use than the model 77 To opera te, all
you have to do is select a function with the
rotary switch and perform the test. You
don 't even need to worry about the polar­
ity of the measurement or zeroing the
probes-that is taken care of by the meter.
In addition, range selection is not neces­
sary as the unit is an autoranging one . If
you wish , the autoranging can be defeated
by a touch of the RANGE switch. Pressing
that switch repeatedl y steps the meter
through the ranges , including prop er
placement of the decimal point. When a
range is selected , all furth er measure­
ments are made on it. To return to auto­
ranging , the rotary switch is turned to
another funct ion and then back .

When the unit is first turned on (again
with the rotary switch) the meter goes
through a quick two-second self-test se­
quenc e . During that time all critic al func­
ti on s , the battery, and th e di spl ay,
including all annunciators , are tested . If
everything is OK , the meter chirp s and
you are set to go .

Readout
We've already mentioned one way in

which the readout on this meter differs
from the norm-its ability to display val­
ues greater than 1999. It differs in another
way, however, that is even more signifi­
cant. As nice as DMM 's are, there's one
thing you can' t do with them that you can
with an analog meter: peak or null a cir­
cuit. The chief reason for that is the slow
response time of a typical DMM--often a
second or more. That drawback has been
nicel y done away with in thi s meter
through the inclu sion of an analog bar­
graph display. That display, located at the
bottom of the readout , respond s almost
instantly to any changes in the measured
values.

In addition to the above, the readout
contains many ofthe features we've come
to expect in modem meters. A full com­
plement of annun ciators includes func­
tion , range (indicates when the RANGE

button has been pressed) polarity, and low
battery. .

Touch-hold
If you ever have had to make a measure­

ment in a tight area, especially when
working with high- voltage or delicate cir­
cuitry, you know how critical probe place­
ment can be . The last thing you need is to

Creating useful products
and services for you.

C ity _

Address _

Name _

Enclose check or money order with sales tax (except
AK, DE. NH, OR) . Foreign orders must be in U .S.
dollars and include shipping charges. No phone orders,.
please.

Mail to:
Texas Instruments
P.o. Box 3640, MIS54
Dallas, Texas 75285
•Add $2.50 for postage and handlin g. Postage prepaid
for Understand ing Series. Prices subject to change with­
out notice.

ohms, and 3.2- and 32-megohm s. Sen­
sitivity is claimed to be 0.1 ohm (320-ohm
range), and the accuracy is better than
2% + 1 digit.

There is also a diode-test/continuity­
test funct ion. For continuity testing , a
tone sounds whenever the measured resis­
tance is less than 150 ohm s. For the diode
test, the meter displays the measured for­
ward voltage drop (up to 2 volts) and
beeps briefly for one diode drop (.7 volts).
If a continuous tone sounds, the diode is
either reverse biased or open .

If you 've been paying attention, you' ve
probably noticed something strange about
the ranges we've described. In most 3\--1­
digit DMM 's the typical range will be

New "Understanding Digital Troubleshooting"
book from TI,
The move is on to digital circuits, increasing the need
for expert maintenance and repair troubleshooting.

Before trouble finds you, get the new TI Under­
standing Series Digital Troubleshooting book. The book
covers basic concepts and operating principles and
leads you through to accurate troubleshooting
techn iques.

This 264 page book is filled with the latest
information , clear illustrations and self-help
tests. It's everything you need to find trouble
in digital systems.

~T~~
INSTRUMENTS

__@ $6.9S

__@ $6.9S

__@ $6.95

__@ $6.95

__@ $6.95
__@ $6.95
__@ $6.95
__@ $6.95

__@ $6.95

Quantity PricePlease send me:
Undemanding Serles,. Tilles:
o Understanding Digttal Troubleshooting­

(LCB8036)
o Understanding Solid-State Electronics-3rd

edttion (LCB3361)
o Understanding DigitalEleetronics- (LCB3311)
o Understanding Microprocessors - (LCB4023)
o Understanding Calculator Math- (LCB3321)
o Understanding CommunicationsSystems -

(LCB4521) . __@ S5.95
o UnderstandingComputerScience- (LCB5471) _ _ @ S5.95
o Understand ing Optronics- (LCB5472) __@ $6.95
o UnderstandingAutomotive Electronics­

(LCB5771)
o UnderstandingElectronic Security

Systems -(LCB7201)
o Understanding Electronic Control ot Energy

Systems- (LCB6642)
o Understanding TelephoneElectronics­

(LCB7141)I 0 UnderstandingElectronic Controlof Automation
Systems- (LCB6641 ) __@ $6.95I Sell Study Courses:

I
0 AC Audio (LCB6651)/ACText (LCW8166) _ _ @ S24.95' Stare Zip _
o DCAudio(LCB5922)/DCText (L.CW8161) __@ $24.95'

~~mlngC.n~lbrs~ca~~OL)_~~_~~~~~ ~~

Look
for trouble

... and find it.

ranges; those are 320-millivolts and 3.2-,
32-, 320-, and WOO-volt s fu ll sc ale .
Claimed sensitivity is 0.1 millivolt (320­
millivolt range) and accuracy in the worst
case (IOOO-volt range) is 0.4% + I digit.
AC vo ltage is measured over fo ur
ranges-3.2-, 32-, 320-, and 750-volts
full scale . Sensitivity is claimed to be I
millivolt , and the accuracy is 2% + 1 dig­
it. AC and DC current is read over three
ranges-32-milliamp s, 320-mill iamps,
and lO-amp s full scale . The sensitivity is
as high as 0 .1 milli amp, and the accuracy
is between 1.5% + 2 digits to 3% + 2 digi­
ts , depending on the range . Finally, resis­
tance is measured over six ranges. Those
are 320-, 3200-, 32, 000-, and 320 ,000-
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have to keep a watch on your meter's read­
out at the same time . Well, with the model
77 you don't have to . That meter's touch­
hold function "captures" a reading and
displays it until you have a chance to look
at it. That allows you to place all your
attention on placing the probes . When you
here the meter beep, you know that the
reading has been captured by the meter.
You can then withdraw the probes and
examine the reading at your leisure.

The touch-hold function is activated
with the RANGE switch . To turn it on, the
RANGE switch is held in as the rotary
switch is turned to the desired function.
The RANGE annunciator on the readout
lets you know that the function has been

activated . To deactivate the function, the
meter must be turned off.

The meter comes complete with a mul­
tipurpose holder. It serves as a shock ab­
sorber for rough handling, it holds and
stores test leads, it includes a tilt stand, a
belt hook for easy carrying, and a neck
strap for easy viewing while using the test
probes.

The only thing that was the least bit
disappointing about the meter was the in­
struction manual. It offered little more
than a brief summary of meter's opera­
tion . There's also an operator mainte­
nance section that shows how to test the
fuse , perform some simple calibratio n
procedures , replace the fuse and the nine-

volt battery that the meter uses for power
(estimated battery life is claimed to be two
years), and it gives an abbreviated parts
list. In all, the manua l covers the material
it was intended to well, but it would have
been nice to see more information for the
technically inclined.

The manual aside, this is a really nice
piece of equipment. And to top everything
off, it sells for $125.00, a reasonable price
cons idering that this meter offers just
about every feature one would want in a
portable DMM. If you are in the market
for a DMM, be sure to keep the model 77
in mind. R-E

Heathkit EE3104
Electronics Circuits

Course

CIRCLE 105 ON FREE INFORMATION CARD

Heathkit EE 3104

OVERALL I I I I I I
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRIC5!VALUE

1 2 3 4 5 6 7 8 9 10

- ~V~/

WHETHER YOU'RE AN ELECTRONICS PRO­

fessional, advanced hobbyist, or just a
beginner, the Heathkit (Benton Harbor,
MI 49022) ££3104 electronics circuits
course is worth a look. The professional
will find the refresher course in basic elec­
tronic circuit theory worthwhile; while
the advanced hobbyist will probably find
something new to think about. If the be­
ginner uses it correc tly, especially in con­
junction with the other three courses in
the series, he will get a good basic intro­
duction in electronics theory.

The fourth in a series of struct ured
learni ng courses in the Heathkit Con­
tinuing Education series, it builds upon
the theory presented in Heath's DC elec­
tronics course, AC course, and semicon­
ductor-devices course. Included is every­
thing needed to successfully complete the
program, including the more than 100
compone nts needed for the 18 exper i­
ments. Those components include an as-

continued on page lJ9
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TwO facts you'll find hard to believe . . .

1. This phone, with engine~ring for
the year 2001, is yours right now ~

2. Your cost is only $99.95.

Dept. R11 5-31 50th Avenue
Long Island City, N.Y. 11101

Some of the brightest electronic
engineers in the world decided to build
a telephone that makes all others
obsolete.

This phone would have a big
memory to remember (and dial with one
or two buttons) a lot of phone numbers.

It would handle one or two lines,
with a "hold" button, for big-phone
performance and convenience. ,

It would work with rotary pulse or
Touchtonee, so you can use it to talk to
a computer or to use MCI , Sprint, or
any of the tone-code long distance
services.

It would display the number being
dialed in LED-illuminated figures, to
prevent errors even in the dark.

Most of all-
It would be beautiful, a magnificent

sleek instrument to enhance any room .
Ladies and gentlemen, we give you.,

The Electronic Secretary-Phone
Every other state-of-the-art phone

we've seen handles either just one line
or (bulkily) five lines.

The ELECTRONIC SECRETARY­
PHONE is about half the size of most
phones, but its innards are crammed
with advanced electronic technology.

What a timesaver! It "remembers"
up to 32 numbers! Enter them just once
- then call any of them by pushing one
or two buttons.

Two-In-One, with "Hold" Button
You control two separate phone

lines, which means you can have a true
multi-line conference call without
involving the phone company.

Talk on Line 1; or put the call on
Line 1 on hold while you talk on Line 2;
or tie both lines together by depressing
both buttons!

Best of all, you can touch one key
and you'll have a hands-free
speakerphone whose sound fidelity is
surprising. Your phone has a volume
control, of course.

Before we tell you how little it costs,
here a few more timesavers and
conveniences built into your Electronic
Secretary-Phone:

Elegant, Expensive-Looking, Easy!
We've seen phones you need an

engineer's degree to operate. A child
will have no trouble putting this wonder­
phone through its paces.

You won't dial a wrong number
because an LED display shows you,
digitally, the number you're calling.

You can call MCI, Sprint, your
computer, or anywhere you need the
touchtone signal. A touch of your finger
switches back and forth from Dulse to
touchtone.

Automatic redialling of the last
number? Of course. No jangling ~inger­

bell; the ringer is a pleasant electronic
tone .

But we think what you'll like most
about the Electronic Secretary-Phone is
its beauty. If ever a phone could win an
award for design, this is it. You'll be
proud to have this phone in your home
or office.

Get It Far Below Market Place
We originally planned to sell this

phone for $169.95, and it would be a
bargain at that price. When we decided
to feature it in our catalog, we lowered
the price to $129.95.

Now we've been able to contract for
enough of them that you can own an
Electronic Secretary-Phone for only
$99 .95! At that price, while we have
them, you should order two .

Our absolute guarantee means
you'll have a month to use this phone
and see for yourself that our claims
about it are true. Enjoy it!

WE ABSOLUTELY GUARANTEEI
Plug in the ELECTRONIC SECRETARY­
PHONE. Use it for up to 30 days . If you
decide for any reason you don 't want to
keep it, return it for a 100% refund.

NE:W HORIZONS

• Handles TWO Phone Lines
Use the "Hold" button to switch back
and forth, Or use them together for
conference calls!

• Conference Call Feature
Just push both buttons and both lines
are open. They're interactive, so you
can tie two calls together!

• Speaker Phone
If you have a roomful of people, or if
you just don't want to hold the
instrument, your Speakerphone has

. wonderful sound fidelity plus volume
adjustment!

• 32 Memories
Your phone "remembers" up to 32
numbers. Enter them just once, then
dial by pushing one or two buttons.
Even remembers long strings of
numbers like MCI!

$99.95 complete
SAVE $20.00! Two for $179.90
(+ $2.50 per total order for shipping)

Order TOLL-FREE
For fast delivery on credit card orders

call toll-free 24 hours a day, 7 days a week:

800-443-01 00
Ask for Ext. 111

Or send check or money order.
Please add indicated shipping cost.
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Learn Computing with the
Micro-Proiessor-IP lor $199

• Z·8O is a trad em ar k of Zilog

MULTITECH ELECTRONICS INC.
195 WEST EL CAMINO REAL SUNNYVALE. C,
94087 U.S.A . TEL: 408-7738400
TLX: 176004 MAC SUVL FAX: 408·7498032

MPF-I Micro-Professor
Z·80· CPU, 2K RAM expan dable to 4K,
2K RAM, sophisticated monitor
expandable 8K, 6-digit LED disp lay plus
a built-in speaker, cassette interface.
and sockets to accept optional

CTC/PIO, BUS is
extendable. As well
as being an
exciting lea rning
tool, the MPF-I is
a great lowcost
board for OEM's.

Options
• Student Workbook($15)

• Printer ($99)
• Speech Synthesizer Board ($129)
• Sound Generation Board ($99)
• EPROM Programming Board ($169)
• Input /Output and Memory Board ($99)

Yo u'll also get a lot more including:

• Built-in speaker
.20 digit alphanumerical green tube

display.
• 48 Input / Output lines
• Battery back-up circuits for RAM
• Bus expandable Z-80 ' architecture
.Three user's manuals
• Program storage/ reading cassette

interface

With the Micro-Professor-IP you get:
• Z-80 processor chip
• High quality 49 -key keyboard
• On board 4 K-byte RAM
• On board 8 K-byte ROM including:

• Interactive Monitor
• Line Assembler
.Two Pass Assembler
.Tekt Ed itor

• Disassembler
• Language options of BASIC and

FORTH.

The Micro-Professor (MPF-IP) is a
complete hardware and software system
that will expose you to the amazing
world of microprocessors.
A comprehensive teaching manual gives
you detailed schematics and extensive
examples of program co de . All of this
makes for a superb learning tool for
students, hobbyists and microprocessor
enthusiasts alike. Also serves as an
excellent teaching aid for instructors of
electrical engineering and computer
science.

Distributor list
U.S.A

Cana da
Future Electronics INC.

Learning Labs, INC .
P. O. Box 122
Ca lhou n, GA 30701
TEL: 404-629-1521

Technical Laboratory
Systems, INC.
P.O. Box 218609
Houston, TX7721 8
TEL: 713-465-9793

SIVAD INC
P.O. Box 16664,
Jackson , MS39206
TEL : 601-355-3110

L.A.B. Corporation
4416 River Road
Afton, MN 55001
TEL: 612-436-1169

Etronics
3928 148th N.E.
Redmond WA 98052
206-881-0857

DIGlAC CORP.
175 Engineer s Road ,
Smithtown, N.Y. 11787
TEL: (516) 273-8600

Montreal
237 Hymu s Boulevard
Pointe Claire, Qu ebec
H9R 5C7
TEL: (514) 694-7710
OTTAWA
Boxter Centre
1050 Boxte r Road ,
Ottawa, On tari o K2C
3P2

TORONTO
4800 Duffer in Street
Down sview , Ontario
M3H 5S8

CALGARY
5809 Macleod Tr ail
South Unit 109 Calgar y,
Albe rta T2H OJ9

Vancouver
3070 Kings way
Van cou ver , B.C. V5R 5J7

Outside of North Ame rica mail to :
Multitech Industrial Corporatio
977 Min Shen E. Road ,
105 Taip ei, Taiwan, R.O.C.
Tel: 02-769-1225 Tlx: 19162 MULT

23756 MULT
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FIG. 1-SIMPLIFIED SCHEMATIC of the TV Sound Converter shows the three main blocks of circuitry :
the sound-IF detector/amplifier, the tone-control section, and the audio power-amplifier.

tector contained inside the Ie. That works
in conjunction with C9, L3 , and R3 to
produce a demodul ated audio sig nal.
That signal goes to an internal amplifier,
and ultimately to pin 6, the output of IC I .

At the same time, the signal from pin 9
drives an internal level-detector circuit
that generates the muting function. The
output of the level detector appears at pin
12 of IC I . The output is divided by R4,
R5 , and R6 , and fi ltered by C 12 .
Pot enti om et er R5 sets th e mut in g
threshold. The voltage applied to pin 5 of
IC I control s an amplifier inside the IC
that switches audio to pin 6 when there is
a signal of sufficient strength present.
Finally, the detecte d audio appears at pin
6 of IC I . A simple de-emphasis network
made up of CI 3 and R7 res tores its
proper-hi gh frequency response . The au­
dio appears at the AF OUT terminals and
goes to a switch, SI , that determines
whether the rest of the circuit (the tone­
control and amplifier blocks) will act on
that audio or the audio from your VCR.

The tone-control section consists of a
standard bass and treble network and an
amplifier. Audio coming from S I (the
switch that selects IC I or the VCR as the
signal source) is applied to the AF IN ter­
minals. A simple bass-cont rol circuit
made up ofC l5, C16, R9, RIO, and R23
boosts or cuts the bass frequencies . The
treble frequencies are handled by a simple
boost/cut circuit made up of C 17, C 18,
and R22 . Resistor R II is included to
minimize interaction between the bass
and trebl e controls . The signal output
from the tone controls is taken from the
slider of the TREBLE potentiometer , and
drives op-amp IC2. That device is a sim­
ple non-in verting amplifie r with a gain of
5O---enough to overcome the losses that
take place in the tone-control circuitry .
The ampl ified signal from IC2 drives an
external volume control , which features
loudness compensation (bass frequencie s
are boosted and the treble reduced slightly
at low volume-levels) to improve the au­
dio quality. The loudness compensation­
circuit is made up of C29 and R25, which
are connected to a tap on the volume
control.

From that point , the audio signal goes
to IC3 , an LM377 two-watt audio ampli­
fier IC. That' s a rather unusual applica­
tion for that IC, which is intended for
lower-p ower applicat ions . The circ uit
was abstracted from the 1980 edition of
the National Semiconductor Audio Hand­
book . The output of the IC drives the
speaker through R20. At low levels (be­
low about 100 mW) the IC provides all
power. But as the output rises, the voltage
drop across R20 also rises, and that
causes transistors Q I and Q2 to tum on.

.They act as emitter followers and boost
the power level. As a result, it is possible
to get more than four watts of power from
a two-watt IC . The technique is simple,
low cost , and effective . Resistors R 17
and RI 8 set the gain of the circuit, while

TO
SPEAKER

1FOUR-WATT AMPLIFIERr------- - --;-1
I R24 +12V I
I I
I "=" I
I VOLUME I
I I
I
I
I

I m I
I
I - 12V IL ...J

I
I
I

R22 I
I TREBLE IL_ =-=- ...J

TONE CO NTROLr:--------,
I

BASS R23
- I

I I
I I
I
I
I
I

an impedance-matching device . It pro­
vides the IC with the low impedance that
it needs to see at its input. Capacitor C3
and resistor R l are included to provide an
RF ground for the input , and to minimize
a shock hazard . That is important in case
the input cable should somehow short it­
self to live TV-circuitry. The gain of the
circuit is so high that simply placing the
input cable near the TV-sound section
will make it work . No electrica l con­
nections are required . In fact, with some
TV's, the input cable can be placed on the
outside of the rear cover with exce llent
results!

The second block is the tone-control
section. That is nothing more than the
usual treble and bass controls, plus an
amplifier to make up for losses in that
section. Finally , the third block is an four­
watt power amplifier. Four watts is more
enough power to drive a set of quality
speakers to good volume with low distor­
tion .

Now let ' s look at the circuitry in more
detail, referring to the schematic in Fig.
2. The TV sound-IF signal is picked up by
a "probe" that is loosely coupled to the
sound-IF section of the TV. The signal is
fed to the IF IN termin als of the converter.
Capac itor C2 and coil LI are resonant at
4.5 MHz, providing selectivity for the IF
amplifier. The IF signal is transformer­
coupled into the IF amplifier via pin I of
IC I. It is amplified by a factor of about 80
dB, and appears at pin 8 of the Ie. Coi l L2
reduces the signal level to about 150 mil­
livolts , which is necessary for proper
muting- c ircui t operatio n . The 150­
millivolt signal appears at pin 9 of ICI
and goes to two places.

First, it drives a quadrature-type de-

' PICKUP LOOSELY CO UPLED
TO TV SOUND IF SECTION .

speakers) , excessive hum and distortion ,
and a severe shock hazard. You should
know that power transformers have quie t­
ly disappeared from recent TV' s, and that
can make adding an externa l speaker a
d an ge rou s prop os it ion. A nother
approach is simply to connect an external
audio-amplifi er across the TV 's volume
control. That costs more , and it requires
modifications to your TV. It will elimi­
nat e the other proble ms men ti oned
earlier---except for the shock hazard. A
serious drawback, however, is that many
new TV's use a DC control-voltage to
control the volume and, as a result, there
is no audio signal at the volume control.
That' s why that approach is often ruled
out.

That leads us to the TV Sound Conver­
ter , which uses a different (and better )
approach. The device uses a complete
sound-IF amplifier plus an audio ampli­
fier to do the job. Careful design results in
the best possible sound quality , and the
elimination of the shock hazard . While
cost might be considered a disadvantage
to this method, the build-it-yourself na­
ture of the converter keeps that under
control.

Th e T V Sound Conve rte r co ntai ns
three " blocks" of circuitry . Figure I
shows th ose bloc ks in a simpl ified
schematic of the conve rter. The firs t
block is a complete sound-IF amplifier
and detector. Its circuitry is preceded by a
special input-netwo rk made up ofCI , C2 ,
C3, Ll , and Rl. (Switch SI bypasses this
IF amplifier section for VCR inputs.) The
combination of C2 and L I is tuned to the
TV-sound frequency (4 .5 MHz) and re­
ject s other frequencies that coul d in­
terfere. The secondary winding of LI is
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FIG. 2-THE PILOT LIGHT SHOWN is optional. It was part of the power switch (52) used by the author.
Note that R18(con nected between C23 and R19) Is incorrectly labelled R13.

C2 1, C23, and R19 shape the frequency
response .

All that ' s left are the power supplies
(+ 12 and - 12 volts) . The amplifier sec­
tion uses a conventional ± 12-volt sup­
ply, made up ofT 1, BR l , C25 , and C26.
The IF section has its own 12-volt power
supply: Dl , CIl , CIO, and R8. A separate
supply is needed for that section because
it was found that powering it from the
same supply used by the amplifier gener­
ated noticeable hum.

Construction
The first step in building the TV Sound

Converter is to obtain or make a PO
board . You can make your own board­
the full-size foil pattern is shown in Fig .
3. A pre-etched and drilled board is avail­
able (from the supplier. indicated in the
Parts List). Whichever you choose, you
should 'note that , because of the .high
sensitivity ef the IF amplifier , a PC board
is a necessity for this project. If you try to
breadboard the device , the chances are
that it will oscillate and do other strange
things. Play it safe and use a PC board!

Once you have a board, the next step is
to obtain the parts. Generally, they should
be available from many sources . As for
the Miller coils, they should be available I'" 4-7/8 INCH ES .\

from larger parts-distributors. Shields are FIG. 3-YOU MUST USE A PC board for the conve rter. If you don't, the chances are that the circu it will
required for those coils-you can use oscillate.
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5 TURNS
--;~~~t----- NO. 28WIRE

insert Ll into the larger ones. Solder the
coil in place, and then solder the wires.
(Be sure to scrape off the magnet-wire
insulation before soldering so that you can
get a good connection.)

Now we'll install the resistors and
capacitors around ICI. Note that the com­
ponents in that area are intentionally
close together; that's to prevent oscilla­
tion. Because it' s cramped , you must be
extra careful to get the component s in
their right places. Start by installing a
33K resistor at R3 (next to L3). Then
install a 100-pF disc capacitor at C9, and
moving farther to the right , install a 0.01­
p.F disc capacitor at C6. Be sure to push
all components flush against the board
before soldering them in place. Afterthat ,
install a 0. 33-p.F tantalum capacitor at
C12; note that the + sign points up .
Move to your right and install a 470-ohm
resistor at R4. Then next to it install 0.01­
p.F disc capacitor at C8. To the right of C8
install a 33K resistor at R2 and install a
O.I -p.F disc capacitor at C7. Finish up
work in this area by installing a wire
jumper at "1." A piece of leftover resistor­
lead will work fine. Now, stop and exam­
ine your work, and correct any mistakes
you may find before going on.

Continuin g with the ICI component s,
install a O.OI-p.F disc capacitor at CI3
and a 2.7K resistor at R7. Next to it, at
R5, install a 500,000-ohm trimmer
potentiometer. Move to the right and in­
stall O.OI-p.F disc capacitors at C4 and
C5. Finish up the circuitry around IC I by
installing a IOO,OOO-ohm resistor at R6 as
shown. Note that R6 is installed about an
inch over the top of the IC. Place short
lengths of insulated tubing over the leads
and.then install them in the places shown.
That takes care of IC I; on to the less­
critical circuitry !

The remaining resistors are installed
next, starting at the left-hand side of the
board and working toward the right. Be­
gin by installing a 2.2K resistor at RIO
and a 22K resistor below it at RII . Move
down a bit and install a 15K resistor at R9
and then jump over to IC2 and install a
4,700 ohm resistor at R12, and a lOOK
resistor at R13. After that, install a 100­
ohm resistor at R15, above IC3. On the
other side of IC3 install a lOOK resistor at
RI6 and, next to it, install a 100-ohm

.resistor at R14. After that , install a 2.2K
resistor at R17. Move up to the center of
the board and install a 47-ohm resistor at
R8. Move up still farther and install a

FIG.5-THE ONLY COIL WINDINGthat you have
to do Is shown here and is explained in the text.
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must be soldered in place (the foil of the
board acts as a heatsink). Install IC3 and
carefully solder all the leads. I suggest
that you solder one row of pins first, let
the IC cool off, and then solder the other
row. There' s less chance of causing dam­
age that way.

The next step is to install the power
transistors and rectifiers. Start by install­
ing a TIP31 transistor as shown at Q1­
note that the metal tab points toward IC3.
Then install a TIP32 transistor at the Q2
position-note that the metal tab points
away from IC3 . (Heatsinks aren ' t re­
quired on those transistors because their
power dissipation is low, but you may
still want to include them for safety' s
sake). Install BR I as shown, with the
" plus" side pointing down . After that,
install Dl . Double check your IC socket,
transistor, and rectifier installation before
continuing. .

The next step is to install the coils. Start
with L3. Insert a 23AI55RPC coil as
shown in the L3 position . Be sure to push
it flush against the board before you sol­
der it in place . Then move to the right and
install a 100 p.H choke (L2) against ICI.
Again, be sure to push it flush against the
board before you solder it in place .

At this point we make a brief stop to
wind some wire on a coil. Refer to Fig. 5
for details. Simply wind five turns of no.
28 enameled magnet wire over Ll 's body
between its base and the windings, being
careful not to let the magnet wire overlap
the existing winding. Then twist the free
ends of the new winding once to hold
them in place . Now refer back to Fig. 4.
You are going to install the coil at the Ll
position . Insert the wires of the coil you
wound in the two small holes and then

o
-C22

16­
- RI4-
+ I R17
C2l

C19
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R24
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---{;16-

>+---- C15- Rl l -

R23

' SEETEXT
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FIG. 4-PARTS-PLACEMENT DIAGRAM. Both on-board and off-board connections are shown.

commercial V2 X 1/ 2 x I-inch ones, IF­
transformer shields from junked Amer­
ican car radios, or you can make your own
from sheet brass (more on that later).

A number of parts substitution s can be
made in building this device . For ex­
ample, there are many types of rectifiers
that can be used for BR I and D I , and
there are many possible substitutes for
transistors QI and Q2. As forIC3, several
substitutes are permissible: You can use
the newer LMI 877 or the LM378, with
no circuit changes . In fact, the LM378
will give greater power output. As for the
capacitors, their values aren' t too critical ,
but it is recommended that you use the
types called for in the Parts List. For
example, substituting ceramic-di sc types
for the Mylar tone-control capacitors may
cause problems because of their high
leakage, which can upset the high-imped­
ance circuitry.

Once you have the parts you can simply
" stuff the board ." Refer to Fig. 4, the
parts-placement diagram , for details as
you work . Note that the parts-placement
diagram shows the component side of the
board with the foil side facing down.

Now install the parts . (We ' ll cover
only the board-mounted parts here ; we' ll
discuss the rest when we ' re ready to
mount the board in a cabinet. ) With the
board positioned as shown, start with the
IC' s: Install a 16-pin socket at the ICI
position as shown. If the socket has a
pin-I marking, orient it so that it points to
your right. Then go to the IC2 position
and install an 8-pin socket. Be sure to
orient any pin-l marking as shown. Do
not install either ICI or IC2 until you are
told to do so. Move on to IC3. Do not
install a socket at this position ; the IC
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PARTS LIST

I megohm, Y2-watt resistor at RI and a
2.7-ohm resistor at R21 . Note that it may
be necessary to pre-form the leads before
installation ; the holes are spaced widely
apart . Continue by installing a 5.6-ohm
resistor at R20. If you can' t find the half­
watt (R20) resistor, simply use two 10­
ohm, V4-watt resistors in parallel. Move
down and install a 22K resistor at R19,
next to QI . Finish up the resistors (final­
Iy!) by installing a lOOK resistor at R18 as
shown. Check your resistor installation
carefully before continuing and correct
any mistakes now before you forget about
them.

Install the capacitors next. Again , work
from left to right. Install a 0 .22-f.LF Mylar
capacitor at CI6 and a 0.022-f.LF Mylar at
C15. After that insta ll a O.1-f.LF Mylar
capacitor atCl4, and a O.OOI-f.LF Mylar at
cn. (Incidentally, a good source of those
capacitors is junked imported radios and
other similar equipment.) Continue by in­
stalling a O.OI-f.LF Mylar capacitor at C18.
Now for a few electrolytics-watch the
polarities any time you install electroly­
tics! Install 22-f.LF electrolytics at C19,
C20 , and C2l. After that, install a O.1-f.LF
Mylar capacitor at C22 , next to IC3. Mov­
ing up, install a 100-f.LF electrolytic at
CII . Make sure the capacitors are in­
stalled properly before continuing.

Now install a 68-pF disc capacitor at
C2, and a lO-pF disc capacitor at C l.
Moving on, install a O.005-,u.F, l- kV disc
capacitor at C3 . After that, install 2200­
,u.F capacitors at C26 and C25 . Make sure
those capacitors are installed properly be­
fore continuing. Then install a O.I -,u.F
Mylar capacitor at C24 and a IOO-pF disc
at C23 (at the lower edge of the board .)
Finish up the capacitor installati on with
O.OI-,u.F discs at cn and C28, next to
BR I. Check your work and correct any
errors before you continue.

All that ' s left to do on the board is to
install a jumper and the coil shields. The
jumper comes first. Cut a 2-inch piece of
insulated hookup wire , strip the ends , and
connect it at the holes near BR I and D I.

Before you install the co il shields,
wrap pieces of plastic electrica l tape over
the terminals of Ll and L3. That helps to
prevent shorts. Then snap the coil shields
into place and solder them to the board.

If you don't have access to commercial
shields , or to a junked American-made
car radi o for the shie lds from its IF
transformers , you can make them your­
self. Here' s how: Cut a strip of sheet brass
(available from hobby shops) into two 1%
x I-inch pieces. Then roll each strip into
two V2-inch (diameter) by l -inch (high)
cylinders. Solder the edges to keep the
metal in place. Then solder pieces of solid
wire to the edges of the cylinders. Those
are the mounting terminals. Insert your
new coil shields into the board and solder
them in place . That completes the con­
structure of the board . And if you're done
thin gs correctly, the completed board
should look like that shown in Fig. 6.

All resistors 'I.-watt, 5% unless other­
wise specified
Rl -l megohm, V2 watt
R2, R3-33,000 ohms
R4-470 ohms
R5-500,000 ohms, trimme r potentio-

meter
R6, R13, R16, R18-100,000 ohms
R7-2700 ohms
R8-47 ohms
R9-15,000 ohms
Rl0, R17-2200 ohms
R11, Rl9-22,000 ohms
R12-4700 ohms
R14, R15--100 ohms
R2G-5.6 ohms, '12 watt (see text)
R21-2.7 ohms
R22, R23-100,OOO ohms, pote nt io-

meter, audio-taper
R24-100,000 ohms , potenti ome ter,
audio -taper with loudness tap (Radio
Shack 271-1723 or equivalent)
R25--3300 ohms
Capacitors
Cl~10 pF, 1000 volts, ceramic disc
C2-68 pF, 1000 volts, ceramic disc
C3-0.005 IJ.F, 1000 volts, ceramic disc
C4, C5, C6, ca.C13, C27, C28-0.01 IJ.F,

50 volts, ceramic disc
C7---Q.1 IJ.F, 16 volts, ceramic disc
C9, C23-100 pF, 1000 volts, ceramic

disc
C10-1 00 IJ.F, 16 vo lts , radial- le ad

electrolytic
C11-470 IJ. F, 16 volts, radial- lead
electrolytic
C12---Q.33 IJ.F, 16 volt, tantalum
C14, C22, C24, C29---Q.1 IJ.F, 50 volts,

Mylar
ClS---O.22 IJ.F, 50 volts, Mylar
C16---Q.22 IJ.F, 50 volts, Mylar
C17---Q.001 J.l.F, 50 volts, Mylar
Cl8-0.01 IJ.F, 50 volts, Mylar

FIG. 6-THE ONLY CRAMPED AREA on the
board is around IC1. That is intentional : it pre­
vents unwanted oscillation.

Installing the converter
The next phase of construction is to

install the board in a cabinet, and to wire
the controls and power transformer to it.
Let' s start by discussing the cabinet. The
converter is designed to be installed in
almost any type of cabinet, plastic or met­
al. So, if you have a particular type of
cabinet in mind , and there is room for the

C19, C20, C21-22 IJ.F, 16 volts, radial­
lead electrolytic

C25, C2&-2200 IJ.F, 16 volts, radial-lead
electrolytic

Semiconductors
IC1-LM3089 FM receiver IF system
IC2-LF356N monolithic JFETop-amp or

TL081 general purpose BIFET op-amp
IC3-LM377 dual2 watt audio amplifier or
LM1877 dual audio-power amplifier
01 - TIP31 NPN power transistor
0 2- TIP32 PNP power transistor
Dl - 1N4002
BR1- full-wave bridge rectifier, 1amp, 50

volts
T1-18 volts, 2 amps, center tapped
L1, L3-1 0-19 IJ.H adjustable coils, J .W.
Miller 23A155RPC
L2-100 IJ.H RF choke, J'w. Miller 9210-

76
F1- 1/ 2 amp slow-blow fuse
Jl-RCA phono jack
J2- Two-contact connector
S1-SPST toggle switch
S2-SPST power switch (with optional

16-volt pilot lamp)
Miscellaneous: 5 feet RG-174 coaxial
cable, 6 inches no.28 enameled wire, one
16-pin IC socket, one 8-pin IC socket, coil
shields, cabinet, hardware, 3 knobs, AC
line cord with plug, fuse holder, etc.
The following is available from Menda­
kota Products, PO BOX 20 HC, Orange­
hurst, Fullerton, CA. 92633: AUD-1
printed-circuit board , $12.00. Cali for­
nia residents add 6% sales tax. Non­
USA residents include an additional
$3.50 for first-class postage and han­
dling. Coils L1-L3 can be ordered
from : Circuit Specialists, Box 3047,
Scottsdale, AZ 85257, Price is $7.95
postpaid ; please specify J.W. Miller
part numbers when ordering ; Arizona
residents add 4% sales tax .

parts, go ahead and use it. In fact , you
may even be able to mount the board
inside your TV receiver and dispense with
the cabinet entirely! However, if you de­
cide to install the board inside the TV ,
remember to mount it well away from any
heat-producing circuitry, and away from
the TV's horizontal-output stage. The lat­
ter can introduce a buzz into your audio if
the board is too close to it.

We built our version in the cabinet of a
discarded UHF converter; the chassis and
front panel came from an old aluminum
chassis-box. All that was required was a
little work to make the cabinet com­
ponents presentable , and the cost was
zero. No doubt you can find a suitable
cabinet if you raid your junkbox or shop
around a bit.

Once you have a cabinet, you can drill
all the mounting holes for the parts. The
photograph shown in Fig. 7 should give
you an idea of where to place them . The
board itself is mounted on the bottom of
the cabinet using V4-inch spacers . Drill
the holes, clean up the cabinet , and paint
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FIG. 7- THE OFF-BOARD com ponents should be mounted before they are wired to the board .

BRAID BRi lD r CENTER WIRE FOR RF PICKUP

CENTER ~ b-L I I
CON DUCTOR ~ liNCH--I I-- "

RG. 174 HEAT·SHRINK
TO BOAR D TUBING

FIG.8-THE RF-PICKUP cable . The shield should be twisted to form a lead at the board end. It should
be cut off at the other end , and the center conductor and a bit of the braid and oute r insulation covered
with heat-shrink tubing.
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it if necessary. Label the controls with the
press-on letters that are availab le from
many electronics supply houses and art­
supply stores . Then install the controls,
connectors, and the power transformer.
By this time you are ready for the final
wiring .

All that is left to do is to connect the
ca binet-mo unted components to the
board. Refer again to Fig . 4, the parts­
placement diagram , for details . Start by
stripping both ends of a 3-foot piece of
RG- 174 coax cable as shown in Fig . 8.
Separa te the shield braid on one end and
twist it to form a separa te lead. That end
will be connected to the board short ly. As
for the other end, strip off I inch of the
insulation, but leave the center conductor
untouched . Then cut the shield braid all of
the way back to the insulation. Place a
piece of Y4-inch heat-shrink tubing over
the cable, positioning it so that it overlaps
both the end of the center conductor and
the braid , and then shrink it in place. That
end of the cable is the RF pickup for the
conve rte r . It will be place d near the
sound-IF section of your TV . Refer to
Fig. 4 for the remaining connections .
Connect the other end of the RG-174
cable to the IF pads on the board . Note
that the shield goes to the pad that con­
nects to C3/R1.

Now for some other shie lded-cable
connections. Conventional microphone
cable can be used for those . Cut two short
lengths (about 6 inches), and strip one end
of each cable. Install one cable at the AF

OUT (the output of the sound-IF detectors)
connections, and the other at the AF IN

pads . Cut another short length (about 6
inches) of dual-conductor shielded cable
for the volume control. Note that if you

don ' t have such cable, two pieces of regu­
lar, single-conductor shielded cable will
do fine. Strip one end and connect it to the
VOLUME pads as shown . That takes care of
the shielded-cable connections.

The remaini ng .connections can be
made with conventional hookup-wire or
ribbon cable. We used ribbon cable for a
neater appearance. Start with the bass and
treble controls . Cut short lengths of wire
and install them as shown. If you used
hookup wire, twist the bass-control wires
together , and the treble-control wires
together, so that they won' t be confused .
Then continue with the speaker leads. Cut
two short lengths of wire, and install them
as shown. Finally, cut three short lengths
of wire for the power transformer , and
install them as indicated in Fig. 4. That
takes care of the board cable connections .
Install the board in your cabinet and get
ready to complete the wiring.

We still have to wire the POWER switch,
S1. Route the cables to the switch, cut
them to size , and connec t them to the
switch. Then connect 1I . The shell of that
j ack is the only part of the converter cir­
cuit connected to ground that goes to the
"outside world. " Be absolutely certain
that it does not come into contact with the
TV set's chassis! (That also means that , if
you are using a metal enclosure , that the
jack should make good electrical contact
with that enclos ure.) Make the cable
ground connections exac tly as shown­
that will minimize hum pickup .

The controls come next. Start with the
bass control. Route the wires from the
board over to the contro l and cut them to
size . Connect the wires to the control as
indicated. After that , connect the treble
contro l in the same manner. The volume

control (with the loudness tap) comes
next. But first, install the loudness com­
ponents. Connect a 33K res istor in series
with an 0.1 fLF capacitor and wire them to
the volume control as shown in Fig. 4.
Route the volume cable over to the con­
trol, cut it to size, and connect as has been
indicated .

The next step is to connect the speaker
wires . When routing them to 12, be sure
to position them well away from the bass
and treble cables. After that , connect the
power transfomer. Connect the wires to
T I as shown, after routing them well
away from all other wires . If your power
switch has a built-in pilot light , connect it
now: otherwise disregard that step, Fina l­
ly, wire up F I and S2 . With that you have
finished assembly, exce pt for installing
IC I and IC2 . You can do that after you
have applied power to the board and veri­
fied that the proper supply-voltages are
present at the IC sockets-+ 12 volts at
pin II of ICI , and pin 7 of IC2, and -1 2
volts at pin 4 of IC2. (There should also
be + 12 volts at pin 14 of IC3 and - 12
volts at pins 3- 5 and pins 10-1 2 of IC3.)

Adjustments
One ofthe nice features of this device is

that , although adjustments are required,
no test equipment is necessary to make
them. All you need is a TV receiver in
good condit ion , and a pl astic hex
alignment-tool.

Start bypresetting the adjustable com­
ponents and checking the operation of the
unit. Set the slugs of Ll and L3 to mid
position. Then turn potentiomenterRf
fully clockwise. Connect a speaker, and
apply power to the board . Set S I to its
VCR position, and connect a tuner or other
high-output-level device ,to 11. At this
point, the project should perform like any
other high quality audio amplifier. If not ,
check your wiring, and correc t any errors .
Set S I to the TV position. You should hear '
a roar of noise . If not, turn the potentio­
meter in the other direction . If you then
hear the roar, you've wired the control
backwards. Reverse the wiring (if neces­
sary) and you are ready to try the conver­
ter with your TV.

ModernTV's can pose a serious
shock hazard when operated with the
back cover removed. Do not touch any
components while the set is plugged in.

.Remove the rear cover of your TV, and
locate the sound section. Often that cir­
cuitry will be ident ified by a module or
tube placement, or by a sticker inside the
set. Once you have found the sound sec­
tion , connect the power to the set and turn
it on. Tune in a strong station and adjust
the fine tuning for the best sound quality.
Place the RG-174 cable from the conver­
ter near the sound-IF tube , transistor, or
sound-detector LC. With some IC-type
sets you can jam the pickup lead directly
into the sound coil for a strong signal.
You should now hear weak sound or per-

continued on page 100



NOVATIO
IN

E ECT 0 IC
Gee-whiz products from tomorrow that you can buy today-all possible

thanks to the wonders of modern electronics

WARREN ROY

ELECTRON ICS! THE WONDERFUL WORLD OF ELECTRONICS! IT

seems to be behind evey new product to brighten our life . Some
of these products are truly significant. Others are conveniences,
and still another group are just fun . But all are exciting to those of
us in the know; those who can understand and appreciate what
the product really does, how it does it, and why that makes it
innovative.

As we have all seen, the price tag of a new automobile has
moved from $2,000 to $10,000. In the same period of time the
price of a small computer has dropped from several thousands of
dollars to less than $800 for a complete system with plenty of
memory and a disk drive. That is the kind of movement elec­
tronics has made possible, and the kind of excitement that
electronics genera tes in all of our lives. In a time of rising prices,
the the features of modem electronics continues to drop and only
technologica l development has made that poss ible.

The idea behind this article comes from the dozens of elec­
tronics catalogs filling our mailboxes---eac h one crammed with
the latest examples of products delivered thanks to electronic
technology. The editors of Radio-Electronics asked me to look
through those pages, select examples of the technology and
present a variety of selections for you, our readers . That's what
any author would consider a fun asignment- pick what you like
and write about it. And so I have . You may not agree with my
choices or with my reason s behind my selections . I may have
overlooked a significant item. I picked the items I liked-that
doesn' t mean that they are the best selling , or the most innova­
tive . It does mean that when I looked , these were the items that
stood out. OK. Now you know the rules. Let's find out ifmy idea
of electronics innovations-1984, is the same as yours.

Robots, ROBOTS, robots
If you' ve ever wanted to know what it felt like to control the

robot arm that inserts and removes radioac tive fuel rods into and
out of the core of a nuclear reactor, here's an easy way to find out.
A Japanese firm, called Armatro n, has devised a working replica
of an industrial robot arm. It's designed to work just like the ones
used in ultra-modem factories and laboratories. Quoting right
from the Sharper Ima ge catalog offering this device gives a bit
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NTS Electronics

J _

NTS Intronic Training is a carefully developed
and tested learning system providing a tho­

rough intergration of advanced electronic
hardware with modern lesson texts. The

relationship between theory and practical
applicat ions is made clear through the

hands-on experience of building and
assembl ing kits of state-of-the-art

equipment. Courses include a wide
variety of test instruments, both digital

and analog, as well as other units
not shown here. And, depending on

the NTS program you select, you
can earn up to 30 CEU cred its for

successful completion . Our full­
color catalog has complete

details. NTS has taught
industrial skills for over

78 years-a record
that has no equal.

HERO 1 is included in two
courses, one bas ic and one
advanced. You'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen­
tals of mechanics, and robotic
applications in industry.
You'll learn analog and digital
sk ills, radio control. fluidic,
pneumatic and servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot-the
featured unit in the most
exciting training programs
ever offered in home study.

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS U1TAOfUC™home
training. Courses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to­
earth practical.
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S im ulate d TV Reception

3.

Apt . City _

NATIONAL TECHNICAL SCHOOLS Dept. 206-113

4000 Sou th Fig ue roa Str eet . Los Angeles, CA 90037
Please send FREE color catal og on course checked below:

o Robotics 0 Computer Electronics
o Digital Electronics 0 Video Technology
o Auto Mechanics 0 Home Appliances

o Air Conditioning /Solar Heating

Name Age _

Address _

Sta te Zip _

o Chec k if interest ed in G.!. information.
o Check if interested ONLY in classroom training in Los AngelesL J

1.

2.

NO SALESMAN WILL CALLNO OBLIGATION

TECHNICAL TRADE TRAINING SINCE 1905
Res ident and Home-Study Schools

4000 So. Figueroa St., Los Angeles. CA 90037

3. NTS Microprocessor Trainer is included in our Industrial and
Microprocessor Technology Course. It is a portable unit. contained in
a convenient high-impact carrying case. Hardwarel Use the mail-In card or 1/11 out and mall the coupon. Indicate the Ileid 01your choice.

Firmware includes Monitor Operating System- (One. only please.) FREE lull color catalog w/ll be sent to you by return mall.

~---------------------------------------,Expandable User Memory-User Experimental On-
Board Section-Breakpoint Editor-S ingle Step Trace­
Cassette 1/0 .

"NATIONAL

Dl5TECHNICAL
SCHOOLS

2. NTS /HEATH HN89A Microcom­
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Processor, and standard
keyboard as well as Numerical Input Keyboard . The growing
importance of computer knowledge and skills have made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshoot ing sk ills.

1. Advanced "Z Chassis" NTS/HEATH "Smart Set"
with computer space command remote control and
space phone. Originate or receive telephone calls
through this set and the number appears
on the screen-store your police and other
emergency numbers into memory which may
be recalled and auto-dialed at any time.
Traditional and incomparable picture quality.
Unit has Quartz Controlled Tuning, 178
channel capacity, remote antenna switch
accessory for reception of VCR, VDR, Broad­
cast, Cable, Video Games. and Personal
Computer Input (no cable change) plus
computer- controlled color. Featured
in all-new Video Technology Course.

•Ing .
FIRST WITH TOMORROW'S
TECHNOLOGY

Train
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THE SOPHISTICATED HERO ROBOT from Heath is available both in kit
form and fully assembled.

more information on what it will do . "Drop an olive in your
martini, playa game of robot chess, pass hors d'oeuvres to
startled party guests. " The unit comes with a variety of accesso ­
ries that let you practice and polish your skills . It 's made of high­
impact plastic, weighs 2Yz pounds and measures 6 x 9 x 8
inches . The arm assembly is 15Yz inches long and the non-s lip
gripper jaws open to 2 inches .

At a more sophisticated level is Hero, the now-famous robot
produced by the Heath company as both a kit and an assembled
ready-to-go -to-work robot. Hero is a comp lete, mobile, machine
with its own on-board computer, a voice, and lots of other
goodies . I'm in the process of assembling a Hero of my own and
that's become a challange in itself. About 15 more hours of work
and I'll be ready to switch it on and start enjoying the jobs I have
scheduled for it.

By the way, robots aren't new to regular readers of Radio­
Electronics; we showed you how you could build your own, in a
series of articles that started in the August 1980 issue.

Television-always something new
Radio-Electronics first told you about a portab le flat-screen

TV more than two years ago. It was a cover story on the October
1981 issue . It was the announcement, at that time, that Sincalir
had shown a flat-screen TV receiver. And today, if you have $300
to spare, you can buy one for yourself. It's the Casio large-screen
(large for a portable set) liquid-crystal disp lay, flat, pocket-size

POCKET TELEVISION. This tiny unit from Caslo measures 4 x 5 x 1
inches and featu res a 2¥.-inch LCD "screen."

TV. The LCD screen delivers a great picture on the 2%-inch
screen and the entire set measures a miniature 4 x 5 inches and is
just about I inch thick . All the features you might expect are built
right in, a high-performance VHF-UHF tuner, a speaker, of
course, and a 4-way power system that guarantees complete
portability. Also, an external antenna terminal is included for use
when its convenient for you to stay in one place . As it says in the
Marklin e catalog listing this set "It's the TV of the future for
people who need information and entertainment to go!"

OK, you want a portab le set; but you want color, too. Then
your choice in TV receivers might be the Panasonic CT-3311
Micro Color TV. It measures a mere 2.6 inches diagona lly,
weighs only 3.3 pounds and cost a few pennies under $500.

THIS SMALL COLOR PORTABLEfrom Panasonlc has no channel selector
dial. Instead, it featu res an electroni c auto-search tuner.

There's no tuning dial to turn either, thanks to the electronic
magic of Auto-Search. At the press of a button, the electronic
tuner searches for the channel you want-UHF or VHF-finds
it, and locks it in. The receiver is also handy as a portable
monitor for your video camera.

I know you've already heard of Seiko's wristwatch TV and I
have deliberately not included it here. Since you can't go out and
buy one today it doesn't fit into the scope of this article . But how
about being able to tum on your TV by pushing a button on your
digital wristwatch? No! we're not kidding. That product is avail­
able right now for only $69 .95 . Of course, since what pushing
that watch button does is to active a remote module, you can also
control any electically-powered device up to 300 watts. And
since there are two channe ls you can control two different de­
vices in the same room . It's an infra-red remote control , so the
signals are kept within the one room and as a result you can have
additional " watch-controlled". devices all over your home .

Talking about watches
The modern digital watch is an amazing phenonomon . They

come in every variety you can imagaine; some that you can't
imagine and some that you can't figure out why they bothered to
make in the first place . Calculator watches are one example of
unusual watches . I find that all those little pushbuttons on the
front are a pain . It's bad enough that they are so tiny that if you
don 't have little fingers (I don't) you can't use them, but the
buttons take up so much room that the average calculator watch
is big , ugly and cumbersome. Well, Casio has come up with a



so lution to that probl em , too . Their new Touch Sensor watch is a
calculator watch that does n' t have a bunch of keys on the front
panel. No! You don't use ESP to operate the calculator. When
this watch is in the calcu lator mode , the liquid-crystal display
indica tes the keys on the transparant face of the watch and that
face then becomes a pressure-sensitive keyboard. Neat ! If I do
say so myself.

Then of course there are watches that monitor your pulse rate,

INSTEAD OF KEYS, this calculator/wri stwatch from Casio uses a touch
sensitive watch face.

that have analog and digital displays, lifetime ca lendars , sing
you a song when it's time to get up, and even tell you the
temperature (in both Ce lsius and Fahrenheit). If you can think of
some feature that isn ' t yet available, look for it; it will be there
next week .

Musical greeting cards
That 's not new. I' ve bought those through the years . They

come with little mech anical music boxes. True , but that' s not the
kind I' m talking about. I mean greeting cards that look like plain
ordinary greeting cards until you open them and they start to play.
That' s when you either send for the men in white jackets or for a
tool kit to find out what's inside. When you' ve finally heard
enough and are ready to dig in to see what's inside , you're going
to be suprised. It's only an IC , a fiat battery, and a fiat cera mic
transduce r. They' re not inexpensive . You ' ll have to spring for
$24 .95 for a set of four cards. That 's one to take apart and three to
send to important friends and relatives. What a way to impress
that new spec ial person in your life . Send them the card that plays
"Let Me Call You Sweetheart."

This calculator draws graphs
Some calc ulators add and subtract and multiply and divide .

Some offer scientific functions. Others have memories and are
programm able . Here is one that does all of those things but also
draws graphs and draws them in an array of colors . I'm talking
about the Sharp EL-7050 calc ulator. The input procedures are

simple; there' s no new programming language to learn . Just
enter the data neede d to draw up your chart, select the type of
grap h, the color, and the shading. Using this calaculator you can
generate bar graphs to show relative value or quant ity; or circle

THISSHARP £L·7050 calculator can generate a variety of graphs and print
them out in an array of colors.

grap hs to show distribution of parts of a whole; or broken line
graphs for trends and transitions; or band graphs for a combined
effect. You also have your choice of four colors and various
shadings to add contrast or emphasis. The last word in pocke t
calculators? Probably not. Just wait till the mailman delivers
your next cata log.

Electronic typewritters fo r everyone
Revolution has struck the typewriter. That old dependable

machine is not what it used to be. If you don' t know what I'm
talking about, let me direct you to look at two new typewrite rs
from Brother. First is the EP-20 . This portable machine weighs
less than 5 pounds, is battery powered , and .. ... Well, let' s start
all over aga in. The Ep·20 is small enough to fit into your
briefcase with plenty of room to spare . In fact, its thicke st point
(at the paper feed) is a thin 1Y2 inches. This is a full-function,
correcting , electro nic typewri ter. The dot-matrix printer operates
with a 16-character delay. Those first 16 characters appear on the
liquid -crystal display at the top center of the keyboard before
they are printed so you can read and correct as you go along . If
error-free copy is not necessary you can override the delay.

The keyboard provides you with the same wide ly spaced keys
and characters found on most standard typewrite r keyboa rds .
And there' s a second shift feature that lets you access 44 interna­
tional-language and arithmeti c symbols. Complete tab func ­
tions , automatic paper feed, self-repeat for all keys--even a four­
functio n ca lculator (printing or non-printing) are built right in.

If you need a machine that' s a bit more elabora te step up to the
Brother CE-60. This one is a 17Y2-pound portable that has many
features of office machines and can , by connecting a simp le
interface mod ule, become a computer printer. As a typewriter the
CE-60 includes automatic underlining, centering, and correc ­
tion (it remembers what you have typed-e-autom atically correct­
ing up to one entire line with a single keystroke ). Then there's a
relocatio n key that returns you to where you left off before you
made that correction. When you reach the end of a line you don't
have to hit the carr iage return. The typewriter will do it for you.
Once you establish your right-hand margin , the carriage returns
automatically-without breaking a word-and continues to
print on the next line . I guess some time soon, Brother will add a
microprocessor, 64k of memory and turn this unit into a full
comp uter/pri nter.

Telephones and computers do mix
Take a telephone, add a lO-number automatic dialer, mix in an

LCD clock, an AM/FM radio, and top it off with the con-
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WHERE CAN I GET MINE

Listed here are the names and addresses
of compan ies that issue catalogs, containing
the types of equipmentment described in this
article . If you want one of their catalogs use
the reader-service number below their name
and address. This list probab ly does not list
every catalog house. If you know of one that is
not shown here, please let us know, so we can
add it to future listings .

venience of a speake rphone . Now put all that into one attractive,
tomorrow-styled package and you've got the Electra . It's just
one example of what's happeni ng in elec tronic telephones.
While this one is visually exciting , there are many other similar
combinations that look just like an ordinary bedside clock/radio.
And, of course, dialers with extensive memories and teleph ones
with their own built -in memories are commonplace. At the last
Consumer Electronics Show there must have been more than 100
displays of all types of telephone equipment. Probably at the top
end of the home telephone scale is the Sensorphone . Made by
Gulf & Western, it turns your phone ito an "electronic care­
taker" . It is so smart that it even talks to you in plain English
while you program it . In fact, at every single command , Sen­
sorphone will tell you what you've done . So what does it do?

It monitors your AC power line to tell if it is on. It monitors
room temperature . It even checks for any unusual loud sounds
such as those from a smoke or burglar alarm . If it discovers that
AC power is off for more than five minut es, it will call you and
tell you. If the temperature it is monitoring drops below the limit
you have preset it will let you know. If your smoke or burglar
alarm goes off and continues for more than 10 seconds, Sell­
so/p hone calls you, tells you and lets you listen to noise for 15
seconds. In fact, it will call you at a series of four different
numbers until it reaches you. It can' t be tricked either, because
will keep right on calling until you tell it to stop. It 's also a
telephone dialer. What will they think of next?

Portable record player is really portable
Taking along a record player for 12-inch LP's wasn' t an easy

chore until very recently. At best it was a matter of gathering
together a semi-portable compact stereo system and carting it to
where you were going . Now, an interesting and practical option
is available. From Audio-Technica comes Mis ter Disc . It's a
compl etely self-contained, high-qu ality, portable stereo phono
system that plays both LP 's and 45 's. This unique player mea-

OAK Industries Inc
10845 Vanowen Street
North Hollywood CA 91605

Circle 131 tor catalog

Robert Edmund Co.
300 Edscorp Building
Barrington NJ 08007

Circle 132 for catalog

JS&A
One JS&A Plaza
Northbrook IL 60062

Circle 133 for catalog

Markline
P.O. Box C-5
Belmont MA 02178

Circle 134 for catalog

New Horizons
5 - 31 50th Avenue
Long Island City NY 111 01

Circle 135 for catalog

The Sharper Image
406 Jackson Street
San Francisco CA 94111
(800) 344-4444

Circle 136 fo r catalog

The Shelburne Company
110 Painters Mill Road
Owings Mills MD 21117

Circle 138 for catalog

THOUGH NOT QUITE POCKET SIZED, this turntable from Audio-Technlca
measures just 11.4 x 4 x 2.5 inches but can play full -sized LP's.

sures 11 .4 X 4 X 2.5 inches, weighs 2.5 pounds , and is battery
powered . It comes with an Audio-Technica vector-aligne d dual
magnetic cartridge with a diamond stylus and a dynamically
balanced pickup arm that doesn 't need leveling . For private
listening there' s a set of lightweight headphones that deliver
great stereo sound .

en
() Electronics and your lifeline
Zo Consumer medical monitoring equipmen t will do wonders for
~ you. It will measure your pulse , your blood pressure , your
&l weight. It can check you out while you exerc ise. And while it is
u:l not a substitue for your doctor, you can use this gear to check
o yourself out during the span between visits . There are also
Ci special accessories like a Compucal scale that Sharper Image
~ calls a "Truth-In-Food Computer." What does it do? Simple!
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Dietary statistics for more than 700 generic and name-brand
foods are stored in its main memory-even Big Macs and Oreo
cookies. Simply place the portion of food you are about to eat on
the scale, enter the code for the type of food being weighed, and
Comp ucal displays the number of calories in that portion . Push
another button or two and you' ll know the sodium, carbohy­
drate , fat, and cholesterol content, too. And separate user mem­
ories let up to nine people keep track of their total dietary intakes
by the day, week , or month.

On a more serious note , Sharper Image shows an automatic
blood-pressure monitor developed by Digitronic . It prints out
your blo od pr essu re-both sys to lic and di ast ol ic pres ­
sures-your pulse rate , and both the time and date that you took
the measurement. You can' t even make a mistake, because once
you wrap the pressure cuff around your arm, the machine takes
over. It automatically inflates and deflates the cuff and takes all
the necessary measurements at ju st the right time .

What else is new?
Obviously, I've only been able to spotlight the many new and

exciting electronic innovations that are invading our lifestyle. If
you have found this article interesting, why don't you drop us a
line and tell us about some new, exciting electronic device you
have seen? Just tell us about it; clip a photo or catalog listing , tell
us where it can be purchased , and we' ll see if we can't present it
to our readers in a future issue . Send your electronic innovation
to Electronic Innovations, c/o Radio-Electronics, 200 Park
Avenue South, New York, NY 10003. And don' t forget to in­
clude your full name and address , in case we need more informa­
tion .

In looking over the items we have described here , we' re left
with the thought that our readers might like to be able to look
inside these products-get to see some of the circuitry that
makes them work. If this is your feeling, tell us so and we will do
our best to bring the information to you. R-E
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ELECTRONIC TES T EQU IPMENT ARE TH E POTS AN D PANS OF AN

electronics lab . Without the meters, scopes, generators and all
the other devices we use to measure, examine and regulate the
electronic equipment that surrounds us in today's world we
would soon drown in a maze of very beautiful and sophisticated,
but inoperative electronics hardware .

But what is test equipment? The answer to that simple ques­
tion is complicated. It depends on who you are and what you do.
To some, a multimeter is test equipment. In fact, it may be the
only test equipment they need , own or use . To others it's a scope,
or a function generator, or an RF signal generator. Most of us
have used a digital multimeter, scope, generator, and various
component testers . But have you ever used a logic analyzer; a
network analyzer; or a portable osc illoscope that has a liquid­
crystal display and also sports a memory? These are just some of
the very sophisticated and unusual electronic test equipment that
can be found in labs around the world . Let' s take a look at some
ofthese special instrument s and see what they do, how they work
and why we use them .

LCD digital storage scope multimeter
On the front cover of this issue is one of the most fascinating

pieces of test equipment that I have seen lately. It 's a simple
portable oscilloscope. But that' s where the simple ends and the
exciting new technology begins. Note the liquid-crystal display
and the memory. Take a measurement , carry the instrument away
and the measurement is still there in the scope's memory.

The M 2050 from BBC Metrawatt is a unique combination of a
low-frequency digital oscilloscope, a 3Y2digit multimeter and a
transient recorder with two independent memories tucked into
one neat portable package. An expensive oscilloscope if you
compare it to conventional equipment, but if you look at the
kinds of special jo bs it can perform you will soon agree that the
price is fully justified .

If there is any disadvantage to the unit it is in its frequency
range . Because of the limitations imposed by the display, top
frequency is 50 kHz . The price of this unit is $1795.

First take a look at how small this instrument is- a mere
257mm x 169mm x 88mm when folded, and it weighs only
1.95 kg . Since the display is an LCD device it draws very little
power and the battery-powered unit runs other battery-powered
scopes into the ground. Thanks to the memory you can capture a
waveform while working in a cramped com er, then walk away
and examine that pattern and compare it with the ones in your
service data later. All-in-all a great example of what technolo gy
can do.

NEW FLAT-PANELOSCILLOSCOPE, model M 2050, f rom BBC-Metrawatt/
Goerz combines the functions of a digital oscilloscope, a 31'2-dlglt mult i­
meter, and a transient recorder Into a single, portab le Instrument.

When using the instrument , measurements can be evaluated
more accurately because the scope and multimeter operate si­
multaneously. For example, while the scope portion of the dis­
play is used to evaluate signal characteristics, the DMM portion
can be used to display the true RMS value of the signal. Because
the inputs were designed with the voltage- and current-handling
characteristics of a digital multimeter in mind , the Digital Scope
Multimeter can be used directly for high-voltage measurements.
Up to 500 volts can be applied to the 200-mV range without
damaging the instrument. On all other voltage ranges ?SO-volt
overload protection is provided .

Operating as a scope, the M 2050 digitizes analog signals at a
500 kHz rate . At 10samples per cycle, the effective bandwidth is
50 kHz. The transient recording capability of the instrument
enables the operator to use two independent 0.5K x 8-bit
memories to record data. It can capture events as brief as 2 ms.
Once recorded , data from either memory can be recalled and
displayed for analysis. Waveforms can be retained in memory for
months. An analog output makes it possible to make a hard copy
of the data when connected to a strip recorder.

Logic analyzer
As stated in the latest Hewlett-Packard catalog, logic ana­

lyzers are powerful measurement tools for today's complex digi­
tal systems . They are esse ntial during the critica l phase of
integrating hardware and software. Costly design errors can be
avoided. .

When digital products are in production or operational, a logic
analyzer is the instrument that quickly isolates a problem and
decreases downtime. In a new line of logic analyzers recently
introduced by Racal-Dana a new dimension is added to this
instrument's capability- a fast, easy-to-use , effective software
debugging tool. The model 205 , an example of a top-of-the-line
instrument, is priced at $6995. It offers 48 channels of state
analysis and 16 channels of waveform plus many significant
features , includin g a 16-channel word generator, 12K bytes of
non-volatile memory and a GPIB (General Purpose Interface
Bu s) interface . A more detailed discussion of the GPIB appears
later in this article .

Applications for logic analyzers are not limited to the labora­
tory. Data and information gathered by using these instruments
during design and development does not have to be put up on a
shelf leaving the peop le in production, testing , quality control,
and service to rediscover facts already known. With good plan­
ning and design , physical connections and simple routines for
logic analyzers can be built right into the equipment the instru­
ment has helped to design . This will provide for quick trou­
bleshooting and efficient maintenance even after the product is in
use.

FULL-FEATURED LOGIC ANALYZER from Racal-Dana offers 48 channels
of state analys is and 16 channels of waveform. The model 205 also in­
cludes a16-channel word generator,12K bytes of non-volatile memory and
a GPIB interface standard .



Digital multimeters
If you want to look at extremes , here are two instruments, both

with the same name , but each at oppos ite ends of the DMM
spectrum . The John Fluke Manufacturing Company is a major
manufactu rer of digit al multimeters . At the top end of the spec­
trum they produce their model 850M, a unit that they claim
delivers performance at the edge of technology. I must agree .
This instrument has 7Y2digits of resolution , a 24-hour accuracy
of l20-parts-per million from 40 Hz to 20 kHz and a stability of
30 parts-per-million . The instrument's top notch accuracy is
attributed to the use of a thermal-RMS detection technique based
on the heat dissipated by a resistor. As a result the instrument's
response is relatively independent of the input signal's waveform
and full accuracy can be guaranteed for a wide range of input
signals.

The only problem with this instrument is that it represents
drastic overkill for most digital-multimeter applications. It 's a lot
like hiring a Greyhound bus to take one person from place to
place instead of using a taxi .

At the other end of the spectru m is Fluke 's newest and least
expensive digital multimeters, a line of three instruments in the
70 Series. Starting at $85 and packed with a variety of high­
priced features , includin g an analog liquid-crystal display for
reading peaks, I think that this meter represents a new standard
for the test-equiprnent industry and fortells the future of portable­
multimeter technology. For more details on this instrument see
the Equipment Report elsewhere in this issue.

Synthesized signal generator
Over its entire range of 80 kHz to 520 MHz, all you need do is

punch out the frequency, the modulation and the RF level of the
desired signal on the front-panel keyboard and you have it at the
output. Designed by Marconi Instrument s to test transmitters
and transceivers, frequency resolution is within 10 Hz at all
frequencies. RF output up to + 13 dBm is available at all fre­
quen cies and microprocessor contro l provid es opera ting
simplicity and speeds up routine measurements. A non-volatile
memory stores up to 10 generator settings and a further 40
carrier-frequency values. The memory also stores calibration
information. Microproce ssor-aided fault diagnosi s lets the user,
from the front panel of the instrument, pinpoint the section of
this instrument that is not functioning properly.

PROPAGATION DELAY CAN BE MEASURED ACCURATELY with the HP
1726A time-interval osc illoscope. In this photo a 1O-lnch length of semi­
rigid coax cable has a delay of -1.43 ns. The minus sign indica tes that the
channel A signal occurs lat~r th~n the channel ~ signal.

Time-interval osc illoscope
Offering 50-picoseco nd accuracy and lO-picosecond resolu­

tion the new Hewlett Packard HP 1726 scope makes fast, reliable
timing measurements on complex repetitive signals. The instru­
ment combines counter and oscilloscope technologies. It has the
viewing and measuring capabilities of a 275-MHz scope and the
ease of use of a time-interval counter. That is particularly useful
to those making frequent timing measurements.

Designed to make precise timing measurements, the HP 1726
uses a crystal-referenced time base in conjunction with a CRT
and stable triggering circuits. This combination makes it possi­
ble for the instrument to display the signal being tested as well as
to measure the designated interval with up to 50-picosecond
accuracy. At $7,675, the HP 1726 is far from cheap, but for the
high -technology and high-performance portion of the elec ­
tronics industry it meets the requirement found in fundamental
areas of research-and-development labs, production, and ser­
vice. As a diagnostic tool the unit is excellent for characterizing
designs, processes and entire test systems .

Digital module tester
The most advanced automatic test equipment technology in a

compact 28-pound package is the way Bendix introduce s its
model 9070 digital module tester. The prim ary purpo se of this
instrument is to separate bad circuit- card assemblie s from good
ones. It can handle GO/NOGO screening and fault isolation
diagnostics on everything from a simple circuit card to a complex
system. It works in the field, on the bench , or on the production
line . The highly sophisticated instrument tells the operator what
to do--step by step; it signals when a fault is detected and
displays test results instantly.

In the field, the portability of the 9070 makes it possible to
take the tester to the problem and find the fault there . This does
away with board swapping and cuts down on the number of
boards in the service pipeline. Good boards stay on the job .
Obviously this is not used in simple systems or where the boards
being tested are relatively inexpensive . In those instances, sim­
ple board swapping is more efficient and less expensive. At the
repair shop the unit finds faults that need repair in bad boards
quickly and automatically, delivering the kind of quick turn­
around and throughput that is needed for an efficient shop testing
operation.
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DIGITAL MODULE TESTER does its job by applying Input 'slgnals at
designated input pins and certifying predicted responses at deslqnated
output pins . This tester is the Bendix Model 9070.

To do its job the 9070 applies input signals at designated input
pins and verifies predicted responses at designated output pins .
Any seque nce or combination of the following input signals may
be used for each individual test:

Input logic pattern
Change of state at one pin or simul taneous change of state at

multiple pins
Sequential change of state at selected pins
Single or multiple clock pulses at individual or group of pins

Output response may be verified by any of the following
methods:

Full outpu t go pattern
Change in output at single or mult iple pins from prior test
Specif ic logic level at sing le or multiple pins

Maximum system capabil ity is 256 active input/output pins.
All pins are programm able; no dedicated adapter is required.

Universal disturbance analyzer
Anomolies on the AC power lines can affect computers and

other senisitive microprocessor-based instruments. To counter
this problem is the Dranetz Technologies Series 626-Universal
Disturbance Analyzer . Thi s is a modul ar, portable micro­
processor-based instrument made up of a mainframe and up to
five individual plug-in modules . By choosing the appropriate
plug-ins the user can monitor single-phase AC, 3-phase AC, DC
voltages, common-mode AC voltages, and logic event changes­
of-state.

TOGETHER WITHSOME OF ITS INPUT MODULES is the Series 626 Univer­
sal Disturbance Analyzer from Dranetz . This unit can spot and record
anomalies that affect computers and other sensitive microprocessor­
based instruments.

The Universal Disturbance Analyzer is specifically designed
for use in the computer field-serv ice industry and continuous on­
site monitoring of computer operat ions. Voltage disturbances
are printed out in industry-standard terms of sags , surges, and
impulse s (including impulse duration). In addition, the 626 will
have applications in the analysis of power problems associated
with telecommunications systems, industria l process-control
systems, medica l instrume ntation and , of course, the entire
range of microprocessor-based equipment.

Testing cellular-radio receivers
What do you use to test these state-of-the-art receivers? Boon­

ton Electronics says try their model 1021 programmable RF
signal generator. It has a frequency range to 1.08 GHz and covers
all of the requirements for high-speed testing of cellular re­
ceivers. Switching time between channels is 50 ms. Output
levels to + 16 dBm, SSB noise of less than -113 dBm , residual
FM below 12 Hz at 900 MHz, and FM distortion of 0.05%. In
addition, the low-distortion, internal , modulation oscillator can
be used as an audio oscillator with programmable frequency and
level. The generator can be controlled manually, automatic via
GPIB, or preset to recall up to 250 complete panel setups from an
integral non-volatile memory. Oh, about the price . . .. a mere
$16,950.
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IF YOU'RESERVICINGCELLULAR RADIOequipment, a programmable RF
signal generator like the Boonton Electronics model 1021 is what you
need. The special feature is that it covers the requirements for high-speed
testing of cellular receivers .

Component and circuit tester
The TR-l Tracer from Non-Linear Systems is not an expen­

sive instrument, but it is a fascinating one because of the wide
range oftests it will perform. How does one describe it? Well it is
an in-circuit and out-of-circuit tester of components and net­
works . Signa ture analysis patterns provide the key to rapid fault
finding. The unit tests all parameters simultaneously of circuit
boards or individual components without power-up. Dual inputs
make it snap to compare a known good component with a
suspect.

When testing equipment the TR-l locates shorts , opens, and
wrong parts in a minimum of time. Since the unit works equally
well in or out-of-circuit it can also be used in receiving inspec­
tion for qualitatively checking a variety of components. Because
the unit conducts dynamic testing rather than static testing it can
detect faulty parts suffering from defects such as noise leakage,
tempera ture instabili ty and intermittent deficiencie s that might
go undetected using other methods. You are sure to find many
additional applications for this device . Battery powered and
easi ly portable , it's a handy companion in the field .



IN-CIRcuiT 'OR OUT-OF-CIRCUIT the Non-Linear Systems Tracer checks
out and troubleshoots circuits, subassemblies and components rapidly
and accurately. All tests can be performed without powering-up the circuit
being checked.

Inexpensive frequency counter
Not all good things must be expensive. Here's a frequency

counter than ranges from 5 Hz to 1GHz, yet costs only $575. It's
the Global Specialties model 6002 . It also measures period from
1 fJ.-S to 200 ms. Also, there are three selectable resolutions with
LED indicators and simple push-button control. A IO-MHz
crystal oven oscillator time-base assures ± 0.5 ppm , ± I ppm!
year stability.

The unit is intended for use for audiolVHF in communica­
tions, data processing , process control, RF design , digital de­
sign, quality control, and maintenance. There's an 8Y2-digit
display featuring leading-zero blanking, 0.43-inch tall charac­
ters and a contrast-enh ancement filter.

ARE 8~ DIGITS ENOUGH in a frequency-counter display? The mode l 6000
frequency counter from Global Spec ialties provides that disp lay of the
frequencies it measures.

Calibration standard
DC voltage/current portable calibration standard that 's NBS

(National Bureauof Standards) traceable is a handy instrument to
have around. And the Data Precision model 8200 delivers higher
effective resolution , higher stability, exceptional accuracy and
great flexibility in a unique new way. This instrument is an
extremely accurate microco mputer-based, remotely program ­
mable, line-powered portable standard for the transfer of NBS
reference values to instrumentation and equipment in a broad
range of working environments-in the lab, in the quality-accep­
tance quality-control department , and on the production floor.

When operating in the manual mode, the 8200's 6-digit con­
trol network is controlled by setting its associated rotary switch­
es to any reading between 000000 and 1048575 plus polarity
indication , with appropriate decimal point location . (The inter­
nal microcomputer translates from binary to BCD , so you read

INCREMATIC DC VOLTAGE/CURRENT portable calibration standard al­
lows unlimited use of anyone decade with fu ll borrow/carry to and from all
more significant digits. This instrument is the model 8200 from Data
Precision.

the output in decimal values.) The desired values appear above
the rotary switches displayed on a set of LED's. The unusual
Increma tic Control Feature enables the operator, using anyone
rotary switch to control not only that particular decade, but all of
the successive significant digits.

Thus external instruments can be exercised down to any reso­
lution, step after step, using only one knob for a particular test­
run resolution. This feature is extremely useful when measuring
linearity of D/A and N O converters, as well as the transfer
function and linearity of analog function modules such as multi­
pliers and dividers.

Arbitrary waveform generator
So you want to generate custom waveforms. The Wavetek

model 175 will do that job for you. It lets you tailor your own
waveform . Any waveform that can be drawn can be entered into
this versatile instrument and then generated as an output.

This unusual device stores waveforms as digital points on a
256 X 255 data grid. These points are sampled by a crystal­
controlled clock at selectable times up to 200 nanoseconds.
Amplitude can be varied a full 20 volts peak-to-peak with 3-digit
resolution. Waveform shape data is entered in anyone of four
RAM memorie s through the front-panel keyboard or the GPIB .
You enter the data for each change-of-slope location and the
internal microprocessor connects these points. In addition, plug­
in sockets are provided for four PROM's so you can create a
permanent library of your most used waveforms . One place that
this instrument is invaluable is in medical electronics where we
can create the many irregular waveforms that are often required .

THE MODEL 55-5711D four-input, eight-trace , portable osc illoscope from
Iwatsu. It also features a digital multimeter.
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BBC-MetrawattiGoerz
6901 West 117 Avenue
Broomfield, CO 80020

Bendix Corporation
Test Systems Division
Teterboro , NJ 07608

B&K Precision
6460 West Cortland Street
Chicago , IL 60635

Boonton Electronics
499 Pomeroy Rd.
Parsippany, NJ 07054

Data Precision Corp.
Elect Avenue
Danvers Indl Pk
Danvers , MA 01923

MANUFACTURER LIST

Dranetz Engineering Labs
1000 New Durham Road
Edison, NJ 08817

John Fluke Manufacturing Co.
PO Box C9090
Everett, WA 98206

Global Specialties Corp.
70 Fulton Tr.
PO Box 1942
New Haven, CT 06509

Hewlett-Packard
3000 Hanover St.
Palo Alto, CA 94304

Iwatsu Instruments
120 Commerce Rd.
Carlstadt, NJ 07072

Marconi Instruments
100 Stonehurst Ct.
Northville, NJ 07647

Nicolet Instrument Corp.
5225 Verona Rd.
Madison, WI 53711

Non-Linear Systems
533 Stevens Avenue
Solana Beaach, CA 92075

Racal-Dana
4 Goodyear St.
PO Box C-19541
Irvine, CA 92713

Tektronix
PO Box 1700
Beaverton, OR 97075

Wavetek Inc.
9045 Balboa Avenue
San Deigo, CA 92123

THIS RACK-MOUNT oscilloscope, the 3901 from Nicolet , features a digital readout and a bubble
memory for storage. .

NTSC Color-Bar Generator
With all the attention that video gets these days, thanks to the

VCR , videodisc player and video cameras, 'a good NTSC gener­
ator is increasingly valuable . One moderately-priced , yet quality
unit is the model 1250 made by B&K. It is a cost-effective unit
for broadcast, CATV, and industrial television applications . It 's
also useful for aligning and troubleshooting VCR's .

This unit accura tely generates the standard NTSC bar pattern
with an IWQ signal occupying the lower quarter of the pattern as
well as the full-screen color-bar pattern. There's also a five-step
staircase pattern with selectable chroma levels. Dot , cross­
hatch, dot-hatch , center-cross patterns, and color raster are also
available .

Fiber-optic cable tester .
With the importance of fiber-optic cables in electronic com­

munications constantly growing an electronic device to test these
cables was sure to be close behind. Enter the Tektronix OFlSO

(/) Fiber Optic TDR. This high-perfor mance, easy to use instru­
~ ment performs repeatable , accurate distance and loss measure­
o ments on multi-mode optical cabl es. Typic al applicatio ns
~ include: splice measurement though a one-way cable loss of up
w to 21.5 dB within ± 0.1 dB; detection of fiber ends though a one
u:J way cable loss of up to 42.5 dB; and measuring distance to
o discontinuities to 19. 9 km, with l-rneter resolution.
~ The OM1S0 delivers direct LCD readout ofresults. A built-in
a: chart recorder provides a permanent record of the waveform.
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GPIB compatability
The General Purpose Interface Bus (GPIB) was established in

1975. Three years later, in 1978 the IEEE standard defining this
bus was further refined , defining an interfacing system that has
become a widely accepted instrument industry standard . The
major areas it specifies are:

Mechanical-the interface connector and cable.
Electrical-the logic signal levels and how the signals are sent

and received.
Functional-the tasks an instrument's interface may perform

(such as sending data, receiving data, triggering the in­
strument) and the protocols to be used.

Today, a wide variety of instruments include interfaces con­
forming to this mechanic al, electrical and functional standard.
With GPIB compatibility, measurement capability can be chosen
off-the-shelf and simply cabled with standard bus cables in
either a linear or star configuration .

Some closing comments
Obviously an article of this nature cannot include every excit­

ing new instrument , nor can we possibly mention every man­
ufacturer of quality test equipment. Please don't think that the
instruments and manufacturers mentioned in this article are the
only ones that we have seen . Scores of new instruments are
announced each month and what we have tried to do here is bring
you a sampling and cross-section of those that have interesting

.and sometimes different features. R-E
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LOGIC
CIRCUITS

TJ BYERS

FIG. 1-RINGING IS A MAJOR problem to consider when dealing with ECL-circuit wiring.

Because ofthe high operating speedofemitter-coupled logic, standard wiring procedures cannot
be used. Here we will look at the solution to the circuit-wiring problem.

Part 2 ~F YO U READ T~E FIR~T
In st all ment In th is

series, the n yo u have a general un­
derstand ing of ECL (Emitter-Cou pled
Logic) and its capabilities . However, to
use ECL IC' s, you have to understand
more then the ECL gate . You have to pay
close atten tion to the interconnections be­
tween devices. This month we ' ll in­
vestigate ju st that.

Wiring Eel gates
The application of ECL is identical to

any other form of logic and, as with any
other logic , the output of one gate must be
connected to the input of the following
gate . Normally, that is a routine kind of
thing, and you simply run a wire from one
to the other, just as we have done in Fig .
I . (Notice that, in compliance with the
rules of ECL loading , a pulldown resistor
is con nected to the output pin of each
gate .)

Before going any further , we should
explain that at high frequencies , any wire
connecting any two points (gate output to
gate input , in our case) can be considered
to be a transmission line . A transmission
line has certai n amounts of resis tance ,
indu ctan ce , ca pac ita nce , and a time
delay-all of which influence the signal
travel ing thro ug h it. We mu st also
remember that if the transmission line is
not termin ated by its characteristic im­
pedance, a portion of a signal flowing

through the line will be reflected when it
reaches the line ' s term ination. Those re­
flect ions add to (or subtrac t from) the
signal voltage . Reflections are present
even at low frequencies, but in that case ,
they are usually masked by the relatively
slow risetime of the pulse . However ,
when the delay time in the wire is longer
than the risetime of the input pulse, the
reflected power causes a ringing inside
the line that affects the pulse . (If the ring­
ing is limited to the risetime of the pulse it
is not usually a problem, because the IC ' s
are clocked after the steady-state levels
have been reached. ) For example, the
lead length specified for our example in
Fig . I would give a delay that is longer
than the risetimes com monly encountered
when using ECL gates . The result is
show n- notice that a clean pulse enters
the line from the gate output. But by the
time it reaches the following input , it is
distorted by ringing . The ringing is due to
the re flec te d waves pr esent in th e
transmission line .

ECL is forgiving to a certain extent ,
and some ringing is permissible . Howev ­
er, ringing on the input line does reduce
the noise "safety" margi n considerably
and in some cases will even produce false
triggering. Typically, an ECL gate will
tolerate up to 35% overshoo t and 15%
undershoot. That ' s not a wide margin to
work within!

Fortunately, there is a simple way to

reduce ringing. By placing the load resis­
tor at the end of the connecting lead­
instead of at the gate output- the over­
shoot is attenuated. Instead of feeding a
pulse down an open wire , the output cir­
cuit now sees a termin ated low-impedance
transmission line .

As shown in Fig . 2 , that simple pro­
cedure gives us cleaner output wave­
form s. It now becomes apparent why the
ECL- IC designers opted for an open­
emitter driver and did not include a load
resisto r on the chip.

FIG. 2-CONNECTING THE OUTPUT RESISTOR
at the end of the connecting lead can help to
reduce ringing.

Ground planes
At higher frequencies, the noise picked

up by an unshielded wire is prohib itive .
One way to provide shielding, without
using coax ial cables and the like, is to
place the lead alongside a ground plane.
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FIG. 3-USING A GROUND PLANE is another
way to reduce overshoot and ringing.

one load resistor is used for all the inputs .
An att ractive benefi t of a para llel­

terminated line is the fact that the im­
pedance is constant along its entire
length. This makes it possible to tap the
sig na l from any locat ion along that
length , as shown in Fig. 7. For proper
distr ibution, though, the taps should be
evenly spaced along the length of the line.
You must keep in mind, however, that as
the pulse progresses down the line , the
delay increases. In other words, the first
gate will receive its signa l before the end
gate .

A variation of the single line is the
multiple-line mode. A representation of
this method is shown in Fig. 8. Notice
that the path to each input is through a
separa te transmi ssion line. When the
loads are scattered throughout the card, it
is better to use that arrangement. You'll

MICROSTRIP
LINE

FIG. 6-PARALLEL TERMINATIONS. ·Th ls
approach uses only one load resistor.

course, you are not restricted to using
68-ohm lines exclusively . You can use
any impedance you deem necessary for
the job . You can even mix the im­
pedances on a board to tailor the perfor­
mance for specific results, as we shall see
shortly .

Line terminations
Anytime a transm ission line is longer

than the signal wavelength, terminat ion
of the lin e is a necessi ty . By using
constant-impedance transmission lines,
though, it becomes possible to terminate
the line in more than one way and still
achieve a good match with reduced over­
shoot.

We have already seen one- the use of a
terminating resistor at the end of the line.
That is called parallel terminations. It
provides the highest speed while reducing
the capacitance effect on the output of the
gate. When one output drives severa l
loads, however , there are a couple of var­
iations to the parallel termination.

The first approach is to lump all the
loads at the end of one transmission line ,
as seen in Fig. 6. Although that slows the
riseti mes and falltimes somewhat, be­
cause of the increased capacitance , it is
desirable when all the inputs involved are
located on a single Ie. Notice that only
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When laying out a microst rip board,
certain preca utions must be observe d.
First, there should be no squared comers
in your leads-sharp bends should be
avoided . For best performance, all bends
should be given a radius no smaller than
one-four th the wavelength . Also , to
minimize cross talk, as much spacing as
possible should be left between parallel
lines. If you have no choice and have to
separate two lines by less than 150 mils
(0. 15 inches), then a ground lead must be
run between them.

For practical reasons, the characteristic
impedance of the microstrip lines falls
between 50 and 150 ohms . To achieve
impedances greater than 150 ohms, the
line width becomes prohibitive ly narrow;
not that their construction isn't possible,
but small imperfections in the etching
process become more critical. That
restriction, however, fall s within the
guidelines of good circuit design . As im­
pedance increases, propagation time also
increases. So, as far as speed is con­
cerned, low-impedance lines are pre­
ferred . However , low-impedance lines
require a low-value terminating resist­
ance, which must-as we discussed last
month-dissipate more power. An im­
pedance of 68 ohms usually yields the
best trade-off between power dissipation
and speed-and happens to fall in the
middle range of board construction. Of
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FIG. 5-THIS GRAPH SHOWS microstrip im­
pedances for double-clad 1-ounce copper
board; copper thickness = 0.0015 inches .

seen at the other end. Thus, a wider mar­
gin for error is obtained. Moreover, it
provides the highest possible noise rejec­
tion. A board using microstrip construc­
tion is shown in Fig. 4.

Mic rostr ip boards aren 't hard to
make- they're really no more difficult
than a standard PC board except that the
dimensions are more exacti ng. The mi­
crostrip transmissio n-line is charac te­
rized by a constan t-width conductor on
one side of a PC board, with a ground
plane on the other side. The impedance is
determined by the width and thickness of
the conductor, the thickness of the board
itself, and the dielectric constant, eT' of
the board material. That relationship be­
tween the impedance and those factors is
summarized in the graph in Fig. 5.
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A ground plane is nothing more than a
sheet of metal that is placed close to the
interconnecting wire and is tied to the
power supply return. (Remember, Vee is
our ground in ECL circuits.) Not only
does it protect the signal from stray in­
terference but it can help attenuate some
of the unwanted reflect ions that occur in
the line.

To emphasize the point , let' s return to
our circuit in Fig. I . As you recall, Fig. I
showed the tremendous amount of ring­
ing present when the resistor was tied to
the output pin of the gate. However , look
at the same circuit and resulting wave­
form with only the addition of a ground
plane (Fig. 3). You can see how much the
overshoot is suppressed by the ground
plane alone . Ground planes can be estab­
lished in a number of ways. Probably the
quickest-and easiest-is to use one side
of a double-sided PC board .

5:l:\
GROU ND
PLANE

Microstrip construction
A logical extension of the ground plane

'concept is microstrip construction. Mi­
crostrip design goes one step beyond the
simple ground plane by allowing you to
give a specific impedance to every line. In
the ground-plane approach previously re­
viewed, no effort was taken to make sure
that the impedance was constant. There
are severa l advantages to being able to
tailor the impedance of the transmission
line. For one thing, it is much easier to
match the load resistance to a line when
you know its characterist ic impedance .
And, with a properly terminated line , a
greater percentage of the input signal is

(J)
oz
oa:
I­o
UJ
..J
UJ

o
o
-ca:

66



FIG. 1Q-SERIES TERMINATION using multiple
microstrip lines helps to keep power dissipation
down .

tor , thus decreasing the R-C time con­
sta nt. Unfo rtuna te ly, less resistance
mean s more ring ing . Th erefore , the
series resistance must not go below the
point where the ringing exceeds the limits
imposed by the input. That approach is
known as series dampin g, and a chart of
the lowest acceptable resistor values can
be found in Table I .

A single load on a line doesn 't present
that problem. Therefore , it is better to run
parallel lines to each input as shown in
Fig. 10, instead of clustering them on one
line. That is an excellent way to distribute
a signal over a card without the increased
power dissipation that' s associated with
multiple parallel-terminated lines. As be­
fore , the value of the series resistor for
each line is equal to the impedance of the
line .

The size of the pulldow n resistor ,
however, is affected by the number of
lines the output must drive . If the value of
the load resistor is too high, the output
transistor will turn off during its transition
from the high to the low state, creating a

MICRO STRIP
LINE

50H

TABLE 1- Minimum Series Res istance

Rise Line impedance Series resistance Gate output
Time ohms ohms impedance (ohms)

3.5 ns 50 9 15
68 18
75 21
82 25
90 29

100 34
120 43
140 53
160 63
180 72

1.1 ns 50 18 6
68 27
75 30
82 34 z
90 38 0

100 43 <m
120 52 ~

140 62 OJ
m

160 72 :Il

180 81
~
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2 INCHES

high-fr equen cy reflec tions boun cing
back and forth in the line combine to
do uble the output vo ltage, thus re ­
establishing the original logic level.

To maintain clean wavefronts, though ,
the input impedance of the gate must be
several times greater than the characteris­
tic impedance of the transmission line.
Thi s requirement lends itself well to ECL
circuits. Since the signal voltage is rein­
forced at the point of exit, it is possible to
have more than one load on the output and
st ill maintain proper vo ltage level s .
However, the capacitance of the extra
inputs has a greater effec t on the rise and
fall times than it does with parallel ter­
minations. That is due in large part to the
series resistor.

Some of the problem can be alleviated
by decreasing the size of the series resis-

510n
68·0HM MICROSTRIP

LINE

61.12

VEE

FIG. 9-SERIES TERMINATION is an alternative
to parallel termination.

2 INCHES

2 INCHES

2 INCHES

FIG. 8-THIS METHOD of PARALLEL termina­
tion uses multiple microstrip lines . The total im­
pedance seen by the gate is 50 ohms .

Series terminations
The alternative to parallel terminations

is series termination . Series termination
is achieved by insert ing a resistor in series
with the transmission line , as shown in
Fig. 9. The value of the series resistor is
equa l to the impedance of the line, less the
outpu t impedance of the gate . The typica l
output impedance of an ECL gate is 7
ohms; therefore, the proper series resistor
for a 50-ohm line is 43 ohms. By placing
the resistor in series with the line at the
input , only half the voltage swing is trans­
ferred down the transmission line . When
the signal reaches the end, however ,

also notice that each line is terminated by
its charac teristic resis tance, which means
that the power dissipation of the output
gate increases as the number of lines in­
creases . Therefore, it is best to use high­
impedance lines so that the total lumped
resistance doesn't exceed the DC limits of
the output circuit. For instance , if we take
the example in Fig. 8, the wise choice
would be to run three ISO-ohm lines to the
inputs . In that way, the total load seen by
the output will be 50 ohms-well within
its operating parameters.

An obvious consequence of mixing im­
pedances on a card, however , is that each
impedance displays a different propaga­
tion tim e; delays incre ase as the im­
pedance increases. Depending on the
lengths involved , it' s possible that pulse
skewi ng could result even though you
may have taken care to mat ch wire
lengths .

FIG.7-BECAUSE THE IMPEDANCE is constant along its entire length, you can tap the signal at any
point on the coaxial line.



staircase effect on the fall time of the
pulse. So as the number of lines in­
crease s, the load resis tor must decrease .
A SlO-ohm resistor to V EE , though , will
easily drive up to four indepe ndent lines
with no problem .

Unterminated lines
If the length of the transmission line­

or wire , for that matter-is shorter than
the wavelength of the input signal, the
signal will pass through the conductor
virtually unaffected by the reflections.
Since many of the connections within a
circuit are short and direct , they can be
made with unterminated lines.

In a pulse circuit, the dominant fre­
quency is determined not by the pulse
repetition rate , but by the rise time of the
pulse . The signal undershoot, which is
the most critical of the two parameters, is
held to about 15% if the travel time for a
two-way trip through the conductor is less
than the risetime. However, the propaga­
tion time through the line is determined
by more than one factor. Involved are the
length of the conductor , the dielec tric
constant of the board , the capacitance of
the load , and impedance of the line .
Those factors are often interrelated and
variable, but Tab le 2 ties them together.
With that table you can determ ine , at a
glance , the longest unterminated line that
you can use in a give n situation.

As you can see , the shortest runs occur
with those ECL IC's that have the fastest
risetime . It is for that reason that a sepa­
rate family ofECL IC' s, the 10000 series ,
was developed. With deliberately slowed
risetimes, they are able to take advantage
of longer unterminated connections, thus
easing circ uit constraints. Unfortunately,
their slower response time may not meet
your system requirements in all cases .
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Rise
Time

3.5 ns

2.0 ns

1.1ns

TABLE 2-MAXIMUM UNTERMINATED-L1NE LENGTH

Line impedance LENGTH (inches)
(ohms) FANOUT = 1 2 4 8

50 8.3 7.5 6.7 5.7
68 7.0 6.2 5.0 4.0
75 6.9 5.9 4.6 3.6
82 6.6 5.7 4.2 3.3
90 6.5 5.4 3.9 3.0

100 6.3 5.1 3.6 2.6

50 3.5 2.8 1.9 1.2
68 3.2 2.3 1.5 0.8
75 3.0 2.2 1.3 0.7
82 2.9 2.0 1.2 0.6
90 2.8 1.9 1.0 0.5

100 2.6 1.8 0.9 0.4

50 1.6 1.1 0.7 0.6
68 1.4 0.8 0.5 0.4
75 1.3 0.8 0.4 0.3
82 1.2 0.7 0.4 0.2
90 1.1 0.6 0.3 0.2

100 1.0 0.5 0.2 0.1

System interconnections
In larger systems, more than one card is

often involved . In that case, of course,
co nnec tio ns between cards must be
made. That presents a unique situation in
that we must use all the transmission-l ine
knowledge we have discussed so far. Fur­
thermore , the parameters we discussed­
become more critical-and a new one
comes to light.

This new parame ter is attenuation . At
the single-board level , attenuation is sel­
dom a problem . But it must be taken into
consideration .when interconnections be­
tween modules and cabinets are made.
Let' s first take a look at the options open
to us .

Although the mother-board arrange­
ments can be used for tying cards together
under special circumstances, it is better to
use point-to-point wiring since few edge­
connectors perform well at the frequen­
cies involved. Single wires can be used if
you respect their limitations. To begin
with, they fall under the restrictio ns im­
posed by the rise-time versus lead-length
rule. A practical examp le here would be a
wire no more than IS-inches long, loaded
with fewer than four gates. To prevent
object ionable ringing, however, a ferrite
bead must be placed at the end of the wire .
To improve the signal somewhat, a 100­
or 120-ohm resistor can be placed at the
line ending and returned to the VTT

source. Th at resi stance more or less
matches the impedance of the line and
thereby reduces some of the overshoot.

An open lead , unfortunately, is prone .
to pick up noise along the way, making it
undesirable for many applications (parti­
c ula rly clock in g pulse s) . A be tte r
approach is to make interconnections
with coax ial cable. Not only does the

continued on page 90

Voice-
Operale~

Swilc~

'or you.
Tape

WITH ON E HAND YOU DELICATELY BAL­

ance the tip of your scope probe on the
tiny pin of an IC while your other hand
fiddles with the scope's sync knob. Sud­
denly, the long-sought-after trace shows
itself in all it' s detailed glory! Now you
can see the rise time, the overshoot, the
pulse width, the DC level and all the other
data needed to get the job done. But now
what do you do? The notebook is across
the room and you' ll never remember all
those precio us numbers if you go get it.

You could dictate the readings to your
secretary- if you had one. You could
also lock the trace in your storage scope­
if you had one . There has to be a better
way. Let' s see, your hands are full so you
can' t write-but you can talk! What' s
needed is cheap, hands-off recording
gadget tha t would only record when
spoken to , and would shut down during
those long periods of utter silence when
yo u are co mp le te ly baffl ed by the
peculiarities of your designs.

The answer is a voice-operated switch
for a casse tte tape recorder built from
parts from your junkbox!

That is actually how the project came
about. There was a real need to improve



If you've ever found your hands
"tied" when you needed to record an

important piece of data, you'll appreciate
the usefulness of this simple device.

lecorder
efficiency while doing design work and
troubleshooting; in those instances stop­
ping to write down data is usually in­
efficie nt or impossible . After a little
reflection, it's easy to see that a voice­
operated switch could be useful in a num­
ber of other situations such as taking ver­
bal notes while studying, unattended
monitoring of CB or ham receivers, etc.

For about $20 .00, providing you have
a well-stocked junkbox, you can build a
voice-activated switch that will detect
speech and tum a recorder on in response
to it. It will also tum the recorder off in
response to periods of silence that last
over three seconds . That three-second in­
terval is provided to allow for the pauses
in normal speech.

No modification of the recorder or its
microphone is required. The voice­
operated switch simply takes the place of
the ON-OFF switch found on most record­
er's mikes.

Operating the device is quite simple .
Simply plug the cassette recorder's mi­
crophone into the jacks on the automatic
switch's front panel, set the micro­
phone's ON -OFF switch to the OFF posi­
tion, plug the automatic switch's cable

into the recorder, and set the recorder up
to RECORD. The only other thing you need
to do is to set the switch's RANGE control
so that it will be triggered by your speech,
but not by random noises. At highest
sensitivity the author's unit would trigger
on noises as far as 10 feet from the mike.

Due to the start-up time of the tape
transport, sometimes the first syllable of a
message may be lost. That does not usual­
ly cause any serious problems, but if it
bothers you, preface your comments with
something like "hey" or some nonsense
syllable .

Circuit operat ion
The device, whose schematic is shown

in Fig . I , is designed around a LM324N
quad op-amp . Housed in a l-l-pin pack­
age, that op-amp requires but one supply
vo ltage and is especially useful for
battery-powered circuits.

One of the op-amps in the device (IC1-
a) is configured as a very high-gain ampli­
fier. With the values shown for RI and
R3, the gain of the amplifier is about
1000. CapacitorCI couples the audio sig­
nal to the op-amp's inverting input while
blocking any DC that might be present at
the recorder's mike input. Resistors R2
and R4 bias the non-inverting input so
that the DC output of the op-amp is set to
approximate ly 1/2 of the supply voltage .
Capacitor C2 bypasses any AC that might
appear at the inverting input. That is im-

JAMES P. REED

portant here due to the extremely high­
gain of the amplifier. If it were not done,
AC signals at the inverting input would
show up in the amplifier's output and
cause oscillation .

The amplified audio signal is coupled
to the second stage through C3 and is
applied to the inverting input of ICl-b.
Resistors R6 and RIO bias that stage so
that , with no signal input , the output from
the amplifier is zero. Resistors R5 and
R9, and potentiometer R8, allow us to set
a DC voltage at the non-inverting input to
which the audio signal at the inverting
input can be compared .

The biasing of IC l- b is arranged so that
only the negative-going half-cycles of the
audio signal are detected . By adjusting
the RANGE control (R8), we can set the
detection level of the amplifier. Resistor
R7 is used to limit the gain of that stage.

The presence of an audio signal pro­
duces positive pulse-like signals at the
output of ICI -b that are coupled through
RII to the base of Q I. The collector of
that transistor is tied to a time-constant
circuit formed by RI3 and C4. When QI
conducts due to the signal from ICI-b, C4
is discharged through DI and the transis­
tor. That causes the inverting input"of
ICI-c to go more negative than the non­
inverting input (the positive input of IC1­
c is held at a reference level by resistors
RI4 and R15) and the amplifier's output
goes positive . That positive output op-
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All resistors %-watt , 5%, unless other­
wise specified
R1, R11-10,OOO ohms
R2, R4,R6, R9,R14, R16, R17-100,OOO

ohms
R3--10 megohms
R5-330,OOO ohms
R7-220,OOO ohms
R8-1 00,000ohms, potentiometer, audio

taper
R10-68,000 ohms
R12-2200 ohms
R13--2.2 megohms
R15-47,OOO ohms
R18-680 ohms
R19-25,000 ohms, trimmer potenti-

ometer
Capacitors
C1, C3--0.1 f.l,F, 50 volts, ceramic disc
C2-4.7f.l,F, 35 volts, electrolytic
C4-2.2f.l,F , 35 volts, low-leakage

electrolytic, Radio Shack 272-1420
or equivalent

Semiconductors
IC1-LM324N quad op-amp
Q1-2N2222 NPN transistor
D1 -D3--1N914
D4-1N4002
LED1-Red LED with snap-in holder,

Radio Shack 276-018 or equivalent
S1-SPDT switch (part of R8)
J1-miniature phone jack
J2-subminiature phone jack
RY1-miniature relay, 6-9-volts DC, 500

ohms, Radio Shack 275-004 or
equivalent

B1-9-volt battery
Miscellaneous: Perforated construction
board, projectbox,batteryholderandclip,
IC socket, wire, cable, solder, etc.

PARTS LIST

Construction
Building the switch should make a nice

two-evening project. The author's unit
continued on page 99

prototype, the delay is about 3 seconds.
The fourth op-amp, rCl -d, is used as a

low-battery-voltage detector. Configured
as a comparator, rCI-d will light an LED
on the front panel when the battery volt­
age falls to a selectable limit (more on that
in a moment) . Taking advantage of the
relatively constant voltage drop across a
forward -biased diode, we develop our
reference voltage via R16, D2, and D3.
The reference voltage is applied to the
non-inverting input ofICI-d while a por­
tion of the battery voltage, as determined
by voltage divider R17 and R19, is tied to
the inverting input. When the battery has
discharged enough to allow the inverting
input to fall below the non-inverting
(reference) input, the output of the op­
amp goes positive and drives the LED on
through current-limiting resistor R18.
Resistor R19 allows us to adjust the trip
point of the low-voltage detector; that
point should be set at around 7.5-volts
DC.

RY1

/

R1 3
01 2.2
1N914 MEG

R6
lOOK

erates relay RYI and it' s contacts close ,
turning the recorder on. Diode D4 pro­
tects the amplifier's output stage from
being damaged by inductive kickback
when the relay coil is de-energized : As
long as audio signals are being detected,
QI continues to discharge C4 and the
relay is held in.

If no audio signals are detected byICI ­
b, the R-C time-constant circuit charges
up and the voltage at the inverting input to
ICI-C goes more positive than the refer­
ence input. That drives the output to zero,
de-energizing RYI and turning the re­
corder off . With the values used in the

Rl2 + C4
R9 2.2K -2.2
lOOK I' F

+9V
R14 R17 R16
lOOK lOOK lOOK

<R5
~330K

C3
.1

"R15 LEOl ~
47K LOW

BATTERY

Sl (PART OF Raj
81 J>
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FIG. 2- THE PROJECT IS HOUSED in a small
project box with an aluminum front panel. Note
the lead to the recorder at the right; it was taken
from a defective microphone (see text) .

~ '--__} TO RECORDER REMOTE JACK

TO RECORDER
MICROPHONEJACK

FIG. 1-AVOICE-ACTIVATEDSWITCH.This simple circuit Is capable of turn ing adevice such as atape
recorder on and off in response to your voice.

FIG. 3-MOST OF THE CIRCUITcan be mounted on a small piece of perforated construction board.
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ROBERT GROSSBLATI

Build the Pianomatic and make beautiful music-electronically.

Part 3ThiS month we'll con­
clude our look at the

pianomatic. Figure 17, the interconnec­
tion diagram that was discussed last time,
appears on the following page .

The voltage regulator
Although voltage regulator ICI3 is de­

signed to output five volts, we can change
that and make it provide 7.3 volts , a good
operating voltage for the Pianomatic. By
raising the ground terminal, pin 2 (C in
Fig . 4, September issue) above system
ground, we trick the regulator into putting
out a higher voltage. Whenever you need a
voltage slightly different than you can get
from a standard series-regulator, that little
trick can save you all sorts of design prob­
lems . Nothing is without a price,
however. Certain circuit conditions, such
as operating the regulator near the limit of
its current capability, can cause the resis­
tor at the ground terminal, R34 here, to
overheat, change value, and change the
regulated voltage. So make sure you heat­
sink the regulator and use a resistor of the
proper wattage.

The maximum current-draw of the
Pianomatic is about 100 rnA at 7.3 volts,
so it's not unreasonab le to use batteries as
a power supply . Remember though, that
the voltage regulator, ICl3, is a series
regulator, and is not anywhere near 100%
efficient. Although it will provide a
steady output voltage, it requires an input
voltage at least 2 .5 volts higher than the
desired regulated output . In the case of
the Pianomatic, some elementary
arithmetic tells us that we need at least 7 .3
+ 2.5 = 9.8 volts for BI - B8. Eight
alkaline cells provide us with 1.5 x 8 =
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FIG. 17-HOWTHE FIVE boards are interconnected.The connections between Boards 2 and 3 are also
listed In Table 2.

FIG. 19-FOIL PATIERN FOR HEADER STRIPS.
The length of the board can be made as long or
short as needed .

11111"111111111111

11111"111111111111

external source such as a wall-plug trans­
former with a DC output.

If you decide to make a little nickel­
cadmium pack for B9-B 11, it' s a great
help to get button cells, or whatever, with
solder lugs on them. Solder the cells
together in series and then cover the pack­
age with a piece of heat-shrink tubing of
the proper size as shown in Fig. 18. The
PC pattern has space for three button cells
with small pigtails of wire at the end to
connect them to the board. If you use
different cell s , oth er provisions for
mounting them will have to be made.

Troubleshooting
In a system as complex as the Pianoma­

tic, there are no simple ways to troub­
leshoot the circuit. If you make PC boards
using the foil patterns provided, you
won 't have any electronic problems.
Check for all the usual things-look for
broken traces , unetched copper between
the traces , bad solder joints or solder
bridges, etc. If you suspect an electronic
problem , do all the standard tests-are
the clocks clocking, have I overlooked
something incredibly basic, have I for­
gotten to apply power to the circuit , and
so on. Check the polarities of the diodes
and IC's against the placement diagrams.
The last thing to check, the very last
thing, are the IC's. Chances are that if an
IC hasn't committed suicide and fried,
there 's nothing wrong with it. Wayward
operation of an electronic circuit is usual­
ly due to a normal IC being fed schizo­
phrenic data and doing its best to cope.

The connectors from board to board are
male and female header strips made by
AP, Sprague, and others. They come with
standard O.I-inch spacing, can be cut to
any length you want, and are nice and
cheap. One other nice thing about them is
that they don't have to be mounted right
on the edge of the board. That is a real
advantage because digital boards are
often topological nightmares. The male
headers come either straight or right­
angled, and both types are used in the
construction of the Pianomatic. If you're
really into saving money or don't ever
expect to take the boards apart, you could
hard-wire the boards together, but that is
really a false saving. If you do use the
connectors, be aware that they can be put

are the smallest you should use. The in­
clusion of 11 in the circuit also makes it
possible to power the Pianomatic from an

BOARO 1 BOARO 2 BOARO 3
1 1 17 1
2 2 4 2
3 3 5 3
4 4 15 4
5 5 2 fi

6 6 1 6
7 7 14 7
8 8 6 8

9 9 16 9 >PL3
10 10 cJQi-o
11 11 7 11
12 12 13 12
13 13 12 13

PL6 < 14 14 >S02 10 14
15 15 9 15
16 16 11 16
17 17 8 17
18 18 3 18
19 19

20 20 UNREGULATEO UNREGULATEO

21 21 VOLTAG E OUT VOLTAGE IN

22 22
23 23
24 24 UNR EG ULATEO+
25 25 VOLTAGE IN
26 26

PL1{

1 1

}PL527 27 2 2
SO l 3 3 GNDo-SPKR

1 2 3 4 5 6 7 8 9 1011 SPKR
80ARD 5

1 2 3 456 7 8 9 1011
Bl -89,

v I ~----It-
BOARD 4 PL4 rJ;£

12 volts nominally, and are a good
choice. Since the current required is a
maximum of 100 rnA, "AA"-size cells
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o . •-c FIG.18-BATIERIES B9-B11should be button-cell types with solder lugs. Those batteries can then be
a: soldered together, covered with heat-shrink tubing, and mounted directly on board 1 as shown.
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FIG. 2o-A SHORT HEADER STRIP is shown here. This is one of the power intercon necti ons.

,
1.

at the end of a length of multi-conductor
cable by maki ng a small circuit board for
them . A foi l pattern for that is shown in
Fig . 19 and you can see the construction
in Fig . 20 . The PC board can be made as
long as you want depend ing on yourneed ,
and comes in handy when you have to
deal with ari oddball number of con ­
nections.

Calibration
The only calibration nee ded by the

Pi anomatic is the se tting of the low ­
battery-warn ing trip point. Connect the
Pian omatic to a variable power supply set
to about 12 volts , Verify that the output of
the voltage regulator, ICl3, is 7 .3 volts.
If it' s not , you ' ll have to change the value
of R34. Raising the value will raise the
voltage , and vice versa. Once you have
the correct regul ated voltage, lower the
input voltage to 9.8 volts. Adj ust R41
unt il the deci mal points light in the dis­
play . If your decimal points lit when you
supplied the twelve volt s, disconnect the
power and move the wiper of R41 closer
to ground . When you tum the power back
on, the decimal points will be out and you
can then calibrate the trip point of the
circuit. .

One point about those displays. You' ll
note that they have 10 pins , but that there
are only 9 mounting pads on the PC board
fo r each . The reason for tha t is that pin 1 is
a seco nd co mmo n-cathode connection
and is not needed. Th us , that pin can be
unu sed without affecting operation . To
keep thin gs simp le, it is cut off, eliminat­
ing the need for one of the mount ing pads.

Use
The Pianomatic is very easy to use .

W ith the contro l switches set to WRIT E ,

M AN UAL , and MEMORY , the display coun­
ter should be all zeros . Every time you
press a key, you will hear the correspond-

ing note and the LED in the key will light.
When you release the key , the display
counter will increment by one ' to show
you which note position you are program­
ming next and the LED corresponding to
the next note in memory will light up. If
you make a mistake in programm ing ,
do n't worry because the Pianomatic is
very easy to correct later on. After you've
programmed the entire tune , push the RE­

SET button , S6 , to get back to the begin­
ning of the page . Put the REA D/WRITE

switch, S2, in the READ position, and
single step through the tune in MANU AL

playback. If you come acro ss an error, put
52 in WR ITE and program the correct
note-that' s all there is to it.
. There are 16 switches on the keyboard .

Switches S lo-S22 are used to program
notes . To program a rest , S9 is used .
Switch 523 is used to program a half rest
(binary 14). Finally, S24 is used to enter a
binary 15 (tune end) on the bus .

It' s a good idea to program in a rest for
the first note in a tune (the note that
occupies the position show n in the note­
cou nter display as 000) , s ince th e
Pianomatic will automatica lly reset to
that position when you are playing back a
tune in AUTOMAT IC. Remember that the
last thing you have to program in atune is
a binary 15 (tune end). The Pianomatic
wi ll decode that and stop playing .

The Pianomatic doesn 't understand the
difference between a 'quarter, half, or
whole note . If the tune you are program­
ming requ ires a note to be held for three
beats, you' ll have to program it in three
successive addresses in the memor y .
Although you will be playing back three
notes , the transition between them is so
smooth that you won' t hear any interrup­
tion . Likewise, becau se of that smooth
transition , if you want a fresh attack on a
note , you' ll have to program in a half rest
(binary 14) before it.

The blanking of the displays and the
counter resett ing is handle d automatically

by the circuitry in the Pianomatic. If you
feel that you want to change any of it ,
you' ll have to rewire some of the swi tches
(for the display blanking) , ' or remove
some components (for rese tting the
counters) . For instance, the Pianomatic
rese ts the counters to zero when you
sw itc h from WR ITE to REA D . If yo u
wanted to defeat that you would have to
remove 0 2 and C6 . If you find that you
want to eliminate any of the automatic
contro l func tions of the Pianomatic ,
study the schema tic, locate the relevant
parts , and take them off the board .

Table 1 (in the September issue) de­
scribes th e co ntro l function s of th e
switches and gives you itgood idea how to
go about changing anything you want.
Remember that none of. those functions
are sacrosanct. The circuit and its opera­
tion are interesting enough to teach you a
lot of thing s if you're willing to spend the
time playing " What if?"

Before you go about changing things,
however , make sure your Pianomatic is
working , and that you understand the in­
forma tion in Table I. The effects of the
switches are all interre lated and put ting
the Pianomatic in any particular mode of
operation may require 'the throwing of

. several switches. As you can see from
Table 1, the keyboard is disabled in
AUT OM ATI C playback. This means that if
you want to use the keyboard , switch S3
must be in the MA NU AL position. That is
true regardless of how the other switc hes
are set. The same sort of reasoning appl­
ies to the other functions of the Pianoma­
tic. If you go over Tab le l-carefu lly­
you' ll see what has to be done to change
any of those thing s.

Case
A plastic piano-s haped case was built

for the Pianomatic; the control switches
(board 3) were located in the bench and
B I- B8 were located in the wood box on
which eve rything else was mounted (see
Fi g . 2 1). Obvious ly th at isn 't ne c­
essary- the Pianomatic can be put in any
standard box large enough to accommo­
date the boards, batteries, etc. If you de­
ci de to make a fa ncy case for yo ur
Pianomatic, or even just a piano-like key­
board , here is some straight-from-the­
shoulder advice-try to find a toy elec ­
tronic piano that has a keyboard of the
right size, cannibalize the toy, and use the
keyboa rd. The prototype was bui lt using
microswitches for switches S9-S24, and
it was an extraordinary amount of wor k.
If you use a toy piano, the only altera tion
you' ll probably have to make is to drill the
holes in the keys for the LED 's .

As you can see from the foil pattern for
Board'S (Fig . I I) , the board was designed
to fit in the rear of the piano-shaped case .
The speaker was moun ted on the rear of
the board and small lengt hs of wire were
used to connect it to the speaker term inals
on Board I . If you dec ide to go that route,
drill a hole in the rear of Board 5 and
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FIG. 21-THE COMPLETED PIANOMATIC. The " plano" case and " bench" were mounted on a wood
base In the author's prototype shown here.
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slowly enlarge it until the speaker's mag­
net housing fits snugly in the hole .

The note-counter display board, Board
4, is laid out so that the display digits will
sit in the middle of the keyboard. Right­
angled male headers on Board 4 are used
as the connectors and the entire board
plugs into the appropriate strip of female
headers on Board 2.

Just as an aside, some of you might
wonder why a 45 14 was used for IC I and
a 4515 for IC6. The difference between
them is only in the po larity of their
outputs-otherwise they 're pin-for -pin
identical . The answer is very simple­
one of each was on hand so they were
used . The reason had more to do with
inertia than anything else .

Expansion
The Pianomatic is designed to play a

total of 256 notes, and only one note at a
time . If you want to expand on those
things, you' ll have to expand the mem­
ory. If you want longertunes, you 'll have
to have a memory that can handle more
words. If you want to increase the range
of the Pianomatic you're going to have to
increase the amount of data in each
word- you 'll need a wider bus .

One extra bit on the data bus will en­
able you to insert a progra mmable divide­
by-two network between the note gener­
ator and its clock. By doing that you can
add an entire octave to the range of the

Pianomatic-two extra bits and you' ll get
four octaves, and so on. All that' s neces­
sary to shift an octave is to divide the
frequency going into the clock input of
IC7. If you want to be able to play more
than one note at a time, you're going to
need a separate bit for each note in the
octave. That means you' ll need a data bus
at least thirteen bits wide-a sixteen-bit
bus would give you all the notes playing
individually, four or more octaves, and
still leave room for programmable voic­
ing, tremolo, and so on. The only change
you'll have to make in the circuitry, other
than the memory, is to have a separate
50240 for each octave and a separate an­
alog switch for each note . The last word
of caution is to remember that the outputs
of the note generator, IC7 , cannot be con­
nected directly together. You will have to
sum them with resistors and then feed the
common legs of the resistors to the input
of the amplifier.

Although the Pianomatic was designed
as a programmable music box, it can be
used as a doorbell, alarm , telephone rin­
ger , or anything else you can think of . By
replacing the ST ART switch, 54 , with a
small relay , just about any type of signal
can make it play. A little bit of ingenuity
on your part will easily produce a sub­
stitute for the tune selector so that differ­
ent signals (doorbe lls on different doors,
for example) will trigger differen t tunes.
The range of applications is limitless .

A set of the five PCboards, etched and
drilled , but not plated through, is avail­
able from Hal-Tronlx, PO Box 1101,
Southgate, MI 48195. The price Is
$39.95. Please add $2.00 for shipping
and handling. MI residents add 4% tax.

Any construction project should also
serve as a learning experience, and the
Pianomatic has a lot to teach you. It uses
circuit techniques that can be adopted for
your own designs. It should make you
think of variations in applying the princi­
ples of operatio n so your own projects
become more and more sophisticated.
Low-power memory retention and key­
board encoding are only a few of the
things you can learn by understanding the
operation of the Pianomatic. R-E

"There's something wrong with this digi­
tal readout. It's nothing but a bunch of
numbers."



A user's first software pur­
chase is often a word­
processing program. Con­
fused? We'll help you out.
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Word Processing HERB FRIEDMAN

NO ONE HAS REALLY COUNTED, BUT THERE IS PROBABLY MOR E

word-processing software for personal computers than any other
kind of non-game program. And for good reason. Because once
you get away from the classroom, the educators, and the "com­
puter schools"-all of whom push BASIC programming as
computer literacy-most personal computers are used to do
things: to prepare letters, documents and reports; keep records;
process mailing lists; handle bookeeping; plot the stock market,
any of a thousand things. None of these require a knowledge of
programming because the software you need already exists and
is generally available ... at the very least, for the most popular
computer systems.

Since much of what you do with your computer will eventual­
ly end up in some form of report or document, word-processing
software is one of the first serious software purchases.

Another reason for the importance of word-processing soft­
ware is that much of the budget-priced software for low-cost
desktop computers works through the word-processing environ­
ment.

Now "word-processing environment" is a mouthful that we
should explain before we go any farther. There are two aspects
to the word-processing environment. First, it is often used to
hold down the cost of other software. For example, a lot of the
time spent developing and debugging database software­
which simply means electronic files or a mailing list-goes into
allowing the user to enter the desired data in simple English
words or phrases. If the user can use his existing word­
processing software to prepare the database records , a good part
of the database's development time and effort is eliminated . The
database that might have cost, perhaps, $150, can be sold for
$80, or $60 or less. In this instance the database comes with a
patch that automatically modifies the user's word-processing
software so it can be used to prepare the database records. This is
called "using the existing word-processing environment.' ,
When the user must prepare data records he calls up the specially

modified version of the word processor.
The second aspect of the word-processing environment mod­

ifies what is already an integrated database package to work with
some other-s-commonly used-software, usually a word pro­
cessor. For example, MicroMailer or MicroVenture, one of the
finest low-cost mailing list systems, can modify itself so its
mailing list records can be integrated into the MailMerge
(MicroPro, 33 San Pablo Ave., San Rafael, CA 94903) program
that runs under WordStar (MicroPro). This might not seem
earth-shaking at the moment, but if you have to prepare form
letters using the WordStar word-processing program , it's a lot
easierto integrate MicroMailer's address files than to retype the
whole thing in WordStar format.

In both of these examples, the cost of the software or the
user's time and effort is reduced by making it a part of the
word-processing environment. The savings in time and money
are substantial-easily $100 or more in software costs-so it's
easy to understand the importance of the word processor, and
why it is so popular.

In and out of memory
There are two basic forms of word processors: In Memory and

Disk Overlay. An in-memory word-processor is always entirely
within the computer's memory and includes the printer driver.
That's the software routine that outputs the created document or
text to the printer. Whatever RAM is not used by the software
(which includes the driver) is available for text storage. In­
memory word-processor software can originate from tape or
disk. It makes no difference because a mirror-image of the
software on the tape or disk is created in memory. Once the
program and printer driver are in memory the storage media isn't
important. For example, the superb Telewriter-64 (Cognitec,
704 Nob Ave., Del Mar, CA 92014) software that converts the
Radio Shack Color Computer into a professional-quality word­
processor, is supplied on tape or disk, as is Radio Shack's own
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A PAGE BREAK is Indclated by a dashed line In WordStar. Atthetop ofthe
screen, the page, line, and column number~ are Indicated.

In-memory queing
A major limitation of the in-memory software is the way it

integrates pre-written blocks of text. Assume you have prepared
four stock paragraphs that you will use for "boilerplating":
meaning, you create a document using "stock" blocks (para­
graphs) of text that have been saved on a cassette tape or floppy
disk. You have created a document using blocks No.3 and I, and
you decide to plug block No.2 in between blocks 3 and I. This
usually can't be done . In-memory systems, chain (append)
blocks at the end of the document being prepared. In other
words, block 2 will chain in after block I. But once it' s in (on the
screen) you will have to use a block move (or paragraph move)
command to move block 2 into position between blocks 3 and I.

either revise the document or instantly reformat the text. (In­
memory software, however, doesn't let you see how the printed
output will appear on the screen-you have to print it out. We 'll
see shortly that some disk-overlay software does .)

For example, you set the screen width so it exactly conforms
to the selected printer width . You look at the display and you
don't like it. You are set for 60-column width and you will end
up printing a double spaced document in 26 lines; 25 lines on
Page I, and one line on Page 2. You want it all on one page; so
you set your screen width for 63 columns and instantly the
screen reformats. Now you find this produces 25 lines on Page I,
and one single word on Page 2. So you reformat again, to 64
columns wide, and zap, everything fits on 25 lines. Great! Just
what you wanted! You set the printer format for 64 columns and
what you see is what you get-25 lines on one page.

But you still don't care for the way it looks . So you touch a
couple of keys and the screen format changes to 64 columns
justified; meaning straight left and right margins. Aha! That
looks even better, so you set the printer driver for 64 columns
justified , and you print what you see.

Now virtually all decent word-processor software will refor­
mat on the screen , but not instantly. Of the major word­
processor software, only the in -memory systems are
instantaneous-the others take a lot of fussing, particularly if
you then use a spelling checker or dictionary .

Before we leave in-memory formatting, keep in mind that
only the screen width is usually accurate. I'm assuming you
have a " commercial-width" screen, which means 64 columns
minimum, preferably 80 column. Anything less than 64 col­
umns causes more problems than it' s worth so we will not even
consider anything less than 64 columns So how come we men­
tioned the Radio Shack's Color Compute r, with its 32-column
screen? Because Telewriter-64 generates a 64-column screen by
creating characters with graphics. (Must be seen to be believed.)
While the column width is displayed accurately, few programs
show precisely how the printed page will appear with multiple
line spacing. Even Typitall forces the user out of the create (edit)
mode into a special viewing mode to check how the hardcopy
will format . Most in-memory systems don't even permit this.
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TYPITALL'S HELP SCREENshows you a representation of the keyboard
that shows control and function keys and special characters.

Scripsit . On the other hand, the disk-based Typitall, from Howe
Software (14 Lexington Rd., New City , NY 10956), which is
perhaps the most convenient and powerful word processor for
the Radio Shack Models I, III , and 4, has extensive "help"
screens that are too large to put in memory. They remain as a
disk overlay even though the main program itself and the
commonly -used screen prompts are entirely in-memory. Yet
even with the entire program within memory, out of 48K of
available RAM, Typitalileaves 32K available for the document.
That' s more than 5000 words before the memory becomes full
and requires a save to disk or tape .

1:234567890: -8r
t f • .. • { : } ¥ I t Er~ak

"T" GLa.IERT\l UI QPJit~~
BE>9 BIk ~ndw Exch Rep Xfra LnBk Irt. DI3 UI3 Clrl tilT Tab

,.!., A:.0 FGH'JKL ~ l~aCl
End UdL Ins D~I UdR fly'*' aut Enter Cleill'

'Sh Z>:: C\JSNrvll1 • ,/ Sh
Shi ft. llord Line Pa~a P9€ c~ Hame I'Iock> Shi It

. . . .C=:SPACE=:J
. TY I P lJer-s ion 1.2A Ff'C~~ed ~ arre fYI'

Fress l:NT[P to continue

One major advantage of the in-memory software is that it will
instantly reformat the text displayed on the screen. Also , it
easily accommodates different printers because you can have
several versions of the software on the same tape or disk. Since
the printer driver is independent, an in-memory word-processor
easily accommodates several printers without the need for man­
ual patching of the program for each printer. This probably
sounds confusing so let's untangle it by giving a specific ex­
ample .

Imagine that you have a high-speed matrix line printer for
general use and a daisy-wheel printer for letter-quality docu­
ments . It is more than likely they use different commands for the
underscore. For example.fhe Epson printer might take a special
software routine for an underscore that is activated with a
control-U, while a Smith-Corona TP-l daisy-wheel requires the
" EM" command to tum the underscore on and off . If you use an
in-memory word-processor such as Typitall, you prepare two
versions, one with the key you select to represent the underscore
command providing the correct command for the Epson, an­
other with the key representing the "EM" command for the
TP-l. Now it doesn't matter which version you use to prepare the
document. When you decide to print, you load the version for a
particular printer and the software automatically corrects the
underscore command to the correct sequence for the printer .
This is a tremendous convenience that can only be appreciated if
'you normally use two or more different printers . I use three
printers, an Epson, a TP-l, and an IBM Selectric . My document
can be printed by any of the three by simply loading the desired
version of Typitall . I don't have to go through the hassle of
correcting the printer codes within the document or patching
each document for a specific printer.

Keep in mind, however, that not all in-memory word­
processor software permits easy interchange of printer drivers.
Radio Shack's own Scripsit has no provisions at all for different
printers . Only specially-modified versions of Scripsit , using
third-party software, provides the underscore and additional
printer drivers for Scripsit.

Another unsung advantage of in-memory software is that you
can often print the work you have created, or just part of it ,
before it' s stored. You get a chance to see how it will be
formatted by the printer. If you don't like how it looks you can
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the most-used functions , such as DELETE, INSERT, LINE DELETE,

BLOCK MOVE, EXECUTE, PRINT, etc.
In general , the word-processing software for microcomputers

only approximate the most important features of a dedicated
word-processor machine . Essentially, we end up with a compu­
ter trying to function like a word processor. A really good
word-processor program for microcomputers, such as Word­
Star, does a rather thorough approximation of a dedicated word
processor. There are other word-processor programs that are
also effective, but they don't do quite as thorough an approxima­
tion as WordStar .

In terms of 'professional features, WordStar is the one to
which all others are compared, even by WordStar's own com­
petitors . Well . . .at least this is true for 8-bit machines where 64K
of RAM is the general rule. WordStar is memory-efficient, and
through the use of disk overlays packs a lot of features into 64K
of RAM. With the new 16-bit machines the programrnmers have
lots of memory to literally waste, and there is advance informa­
tion to the effect that some new 16-bit word-processors will
actually out-perform WordStar. But this is comparing apples
(8-bit) with oranges (l6-bit) . What happens when WordStar gets
completely re-written for 16-bits?

It is true that WordStar is a bit of a pain, particularly if it's not
used every day . It has 149direct commands, and with one or two
exceptions none have any logical order. For example, in most
systems the letter "D" represents DELETE. In WordStar it' s the
letter' 'Y" . While either' 'I" or "V" is usually used for INSERT,

WordStar uses "V" for insert under one condition, and as part
of the command for a movement of the cursor under another
condition . But more important, WordStar does not have auto­
matic formatting. If you change the line width you must refor­
mat each and every paragraph. If you have formatted and then
found a misspelled word that was short a few letters, inserting
the letters destroys the format for that line, and the user must
manually reformat the line. In another powerful type of overlay
word-processor, such as Peachtext (Peachtree Software Inc.,
3445 Peachtree Rd., N.E., 8th Floor , Atlanta, GA 30326),
inserting extra characters would automatically produce a refor­
mat to maintain the user-established line width .

Part of WordStar' s formatting deficiency (if it can be called a
deficiency) is caused by its absolutely accurate screen represen­
tation of the final printout-and only WordStar among the
better-known , high-performance programs has this accuracy . A
WordStar screen display can be user-set to precisely represent
the printout, including multi-line spacing and the page break,
which is a dashed horizontal line across the page. An informa­
tion line across the top of the screen always indicates the page
number being viewed.

It is difficult to understand the importance of a precise screen
representat ion of the printout if you have never had need for it.
As a magazine writer, I generally have no use for it. The instant
automatic format , advanced insert and overwrite and multi­
printer driver features of Typitall are more important to me when

WORSTAR SHOWS ON SCREEN exactly how a document will appear
when It Is printed out.

Disk overlay
The most complex and therefore the most powerful word­

processors--of which WordStar is the best known-are so large
that the entire program is rarely in memory because it would
either exceed the memory of a 64K RAM computer, or the
amount of free RAM would be too small to store complete
multi-page documents. To free up as much RAM as possible, the
software routines that are used infrequently and the " help"
prompts are not moved from disk to RAM, they are called into
RAM only when needed. Also, the printer routine often resides
on the disk-not in RAM-as a separate program, making it
impossible to produce an instantaneous hardcopy of the working
document.

For example, assume you have created a document that is a
nasty letter to the local utility. You open with " Dear Rat
Finks:" . Somehow, you don't believe this will look good on
paper and you would like to make a quick print. No way!
WordStar and many other similar programs cannot easily make a
print of a document , or a partial document until it has been saved
on disk. Then the printer routine is called up and it uses the disk
file to make a hardcopy. (Sometimes you can just scream in
frustration .) .

If hardcop y is possible only from documents already stored as
disk files, it follows that if you store the document on disk but
leave it on-screen and make further additions and changes to the
screen version, a PRINT command will make a copy of the
version on disk, not the version in the computer. Again the new
version must be saved and then printed. (Yes, you again scream
in frustration .)

One disadvantage of disk-overlay word-processing programs
is that they are often slow- sometimes intolerably so. However,
using a memory disk (RAM configured as a disk drive), speeds
things up considerably.

Though disk overlay word-processors tend to have some
unusual characteristics, they most closely approximate the dedi­
cated word processors. A dedicated word processor such as a
Lanier, a Wang , IBM , Xerox, or whatever, is made to do one
job: prepare documents. To this end they are jam-p acked with
string-handling features. They will align decimals in columns of
numbers and then stack the columns side by side. They allow the
user to call in a reference document for on-screen comparisons
or evaluations. They can call up a spelling checker or dictionary
from within the word-processing program . And in particular,
dedicated machines usually have separate, well-labeled keys for

It sounds easy enough, but it gets out of hand when you're
moving severalblocks into a rather large document-you tend to
lose track of what is moving where .

The general rule of thumb for blocks and in-memory word­
processing is: if the blocks are already in memory you can move
them around in any order with almost lightning speed. If the
blocks are being read in from disk or tape they chain to the end of
the workin g document. .. then you can move them around in any
order.
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MOST WORD·PROCESSING SOFTWARE makes no provisions for hiding
control codes, so what you see on the screen Is not what Is printed.

SOFT HYPHENS or ghost hyphens are used to Indicate possible word
breaks. If the text Is reformatted, the words are restored If possible.

preparing an article. But when I am creating a document that
requires precise positioning of columnar material, or preparing
advanced "boilerplating" where I must combine single and
double line spacing with multiple paragraph widths, there is
simply no substitute for complete screen/printer formatting ; it
literally saves hours of work .

If you require precise, or even moderately accurate screen
display of the printout, you must use a program that will conceal
the printer control characters. If the printer control characters are
displayed they throw the screen out of true orientation because
each control character, which will not be printed, is shown on
the screen .

But WordStar .. .again WordStar .. .can conceal the characters
so the screen shows exactly how the document will print. As
shown in the illustrations , the screen display of the control
characters can be turned on and off at will .

Simply because WordStar is so commonly used-it is the
de-facto standard for word-processor software. There are many
third-party enhancements that either modify WordStar, or work
in conjunction with WordStar. For example, WordStar
accommodates only four user -programmed printer control
codes. If you need more than four, or if you want to use any
control code that the printer can handle, then you need an
enhancement known as HexPrintR by c.I. Software . HexPrintR
not only allows the user to send any printer code from within
WordStar, it allows graphic creations if an Epson MX-80 type
printer is used. (You can print those cute "Have A Nice Day"
faces .) .

Then there's an enhancement called Math from Force Two,
Ltd. It imbeds a four-function calculator mode within WordStar.
If you list a column of numbers, Math will automatically add the
column if desired, just as it will do subtraction, multiplication
and division .

Into heavy textbook preparation, or preparing a college thesis
for one of those stuffy professors to whom style is more impor­
tant than content? Then you might want the enhancement called

Footnote from Pro/Tern that does exactly what it says. ..prepares
footnotes· for documents.

Do you need an index or table of contents for a WordStar­
prepared document? You could muck your-way through all the
references and compile the information by hand, but another
enhancement, called Documate/Plus from the Orthocode Corp.
(1435 Twenty Second Ave ., San Francisco, CA 94122) will
create it for you from a WordStar prepared document.

It is unfortunate that this is beginning to sound like a plug for
WordStar because that is not the intention. (1, for one, prefer to
use an in-memory processor for general use because of its
speed-of response) . The simple truth is that WordStar has so
many features that it is the one to which others are compared,
and the one for which enhancements are usually written first,
and the one for which accessory programs, such as low-cost but
very effective data bases, are usually written first. (And this will
probably bring in at least 50 letters detailing numerous ex­
ceptions.)

Keep in mind that every word processor is certain to be hailed
as " ... another breakthrough in the state of the programming
art;" or crowned as " . .the leading word-processing software for
the year 19xx" (you fill in the x' s). Regardless of which word­
processor software you're interested in and regardless of its cost,
if it doesn't have the most-needed very specific functions you
want, you will never be satisfied (and replacement word­
processing software usually doesn't come cheap).

It is a general rule of thumb when selecting a word processor
that you look for the things it doesn 't have. All have character
and word insert, all have overwrite, all have some form of a
block move, and all have a hundred other "state of the art"
features. But does it have what you truly need? If you run a
service or parts business where you must prepare bids and quotes
on many different items, "boilerplating" from pre-written,
"stock" paragraphs is one of the very most important features.
If you run a small service business using the mails for direct
advertising , does the word processor integrate easily with your
present multi-selector mailing list software? If you are a student,
does the word processor support the superscripts needed to mark
footnotes? ; does it support footnotes? If you publish a newslet­
ter , does it support columnar screen and printer formats (side­
by-si de columns)? If you' re into VisiCalc and SuperCalc
spreadsheets, does the word processor integrate them directly
into your document? Most important of all, is the word pro­
cessor easy to use? If you need frequent printouts from selected
paragraphs, or the screen, or a line of text or a block, can you do
it easily without getting tangled in relatively complex printing
routines?

Consider how frequently you will use the word processor.
Many have complex and confusing commands, that are no
problem if you prepare documents daily-it's easy to remember
what you use frequently. But if you do only occasional word­
processing, remembering more than a hundred control codes can
be a real problem, and you might end up spending most of your
time thumbing through the manual trying to discover how to do
things. Perhaps the best arrangement for infrequent users is the
"label set" supplied with Radio Shack's Scripsit, which con­
sists of a set of self-adhering labels that affix to the front of the
keys used for commands and control. Instead of remembering
that control-D is DELETE and control-C is the paragraph marker
with automatic indent , the user simply presses the keys with the
actual words: CONTROL, DELETE, PARA., etc. It's a shame the
other word processors don't provide labels-at most the set
costs less than $1 and is one of the most convenient operating
features .

Finally, if you need word processing for anything other than
preparing a standard letter , try to get a demonstration that
emphasizes the unusual or uncommon word-processing features
of primary interest to you. If you're considering software that's
available only through the mail, try to get a demonstration from
someone in your area who already has it. As with most pur­
chases, it's the only way to determine if it will meet your specific
needs. R·E



Audio Tapes
How Different Are They?
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MA NY THI NGS GO INTO GETIING HI-FI PER­

formance from cassette tape. Among the
most important are high-frequency tape
saturation and bias. We' ll be looking at
the saturatio n points of two different types
of three well-known brands of cassette
tape to see how they compare . We' ll also
look at how different bias levels affect
recordings made on those tapes .

As you probably know, cassette tapes
tend to attenuate high frequencies. The
frequency at which the tape's response is
down 3-dB from the maximum is called
the high-frequency saturation poi nt.
We'll take a closer look at that shortly.

Bias is a high-frequency signal that is
applied to the recording head along with
the AF (Audio Freq uency) signal. The
bias signal preconditio ns the tape's mag­
netic coating to sharply reduce (almost
eliminate) the natural distortion caused by
the hysteresis effect of magnetic mate­
rials. Without the preconditioning, low­
distortion tape recording could only be
made at extremely low volume levels, and
the tape noise would be almost as loud as
the signal.

A rule of thumb is that the slower the
tape speed, the greater the tape's sen­
sitivity to variations in applied bias level.
When dealing with the speeds associated
with the reel-to-reel recorder, such as 15,
7 .5, and 3.75 ips (inches-per-second), a
bias value way outside the ballpark will
still produce a decent recording . But at
the (slow) Fis-ips speed of cassette tape,
bias level becomes a critical factor in over­
all performance-more than anything
else, it determines whether a listener ac­
cepts the recording as high-fidelity.

There are several rea sons for that .
Among them is the fact that the modem
cassette tape has been improved to the

•

.. ..

Some people saythat allcas­
sette tapes are the same­
you can't tell one from the
other. We 'll examine some dif­
ferent brands and different
types of tape to see if that's
true.

HERB FRIEDMAN

point where, within a given price range,
the output level (sens itivity) and tape
noise (inherent noise level) of different
tapes are similar. The same is true with the
tapes' overload level, headroom (we' ll
discuss this shortly), and just about every­
th ing else-except modulation noise
(which is a subject for the future). On any
given day, one tape will slightly outper­
form any other tape of the same type and
price range-it all depends on the particu­
lar production run and the direction you
tilt your head when you read the test in­
strument.

The two most obvious characteristics
that differ between tapes of the same class
is the high-frequency response and the
high-frequency saturation at standard rec­
ord level (O-VU). In the final analysis, it' s
those two characteris tics that determine
whether 'a listener accepts the recorded
sound quality as high fidelity.

I know we just said it was the bias level
that did that. But that's because the bias
level sharp ly deter mines the high-fre­
quency response, and , to a lesser degree,
the distortion . Within a range of bias-level
values that produce low distortion , the

resultant hig h-frequency response can
range from peaked to dull (meaning at­
tenuated highs). Until recently-because
tape characteristics varied widely-to get
the distortion characteristics where the
manufacturer wanted them, it was not un­
common for the optimum bias value for
one brand or type of tape to have no rela­
tionship to any other brand or type. So
many hi-fi cassette decks had adjustable
bias-systems that were keyed to equal out­
put between a midrange and a high-fre­
quency-usually about 1000 and 12,000
Hz . There was the time when mos t
" quality" cassette decks had at least one,
possibly multiple , bias adjustments for all
four types of tape. Cassette recorders were
quickly starting to resemble a jet's instru­
ment panel.

Today, however, there are many decent
cassette decks available at budget prices
because the adjustab le bias systems and
their associa ted metering circuits have
been eliminated. So how is the tape biased
for best performance? By simply turning
the tape selector to the appropriate tape
type. The fancy trimmers and tweakers
aren't really needed because most of the
recent high-performance tapes use the
same bias values. In fact, the remainder of
their performance is so similar it's hard to
tell whose tape you're using. You' ll prob­
ably come out a winner no matter whose
tape you use .

Our tests and results
Toavoid drowning you in a sea of statis­

tics, we have selected three of the most
popular tape brands and types-tape rec­
ognized by many as "high-fidelity tape ."
There are other brands that are equally
good, and we are not trying to recommend
that you limit yourself to those shown. We
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FIG.1-RESPONSE OF TDK'S TYPE II TAPE with
the recorder set to the T-M BIAS level .

FIG. 4-RESPONSE OF TDK 'S TYPE II TAPE
with the reco rder set to the MEMBIAS level.

have simpl y selected three of the best
known brands: Maxell UDIIIS , TDK SN
X, and Memorex HBII. All are high-bias
(Type II or chrome-type) tape . We also
looked at metal tape (Type IV) from the
same three manufacturers .

To avoid throwing a bunch of numbers
at you, we have included many illustra­
tions-instead of tables-that describe
the tapes' performance.

The test recorder we used was Radio
Shack's 3100-a moderate-cost high-per­
formance three-head model. Its quality is
typical of what is found in pop ularly
priced decks. Its internal metering system
indicated that modem TDK and Maxell
(Type II) tape use the same bias value (at
least on the test recorder) so that's what
we used. (The deck has a two-tone gener­
ator that helps you correctly adjust the
bias value .) We' ll call that bias value T-M

BIAS . The machine's optimum bias for
Memorex type II was slightly less than for
TDK and Maxell tapes , so its value (MEM

BIAS) was also used .
Figures 1 through 6 show the effect of

the two bias values on all three (Type II)
tapes. Figures 1through 3 show the perfor­
mance of the tapes using the T- M BIAS

value. Figures 4 through 6 show what we
get from the same three tapes with M EM

BIAS .

In each figure, the top trace represents
the output level corres ponding to a 0-VU
record level; the lower traces are the out­
puts produced by reducing the input level
in steps of 5 dB until we reach the bottom
trace , which is 20 dB down. That's the

FIG. 2-RESPONSE OF MAXELL'STYPE II TAPE
with the recorder set to the T-M BIAS level .

FIG.5-RESPONSE OF MAXELL'S TYPE II TAPE
with the recorder set to the MEM BIAS level.

"standard" test level for cassette tape­
you' ll see why in a moment.

First, notice that the top trace in each
figure shows high-frequency attenuat ion.
While the lower traces actually rise at 20
kHz, the top traces are down about 3 dB
somewhere around 8 or 9 kHz (the corner
frequency). The attenuatio n is produced
by high-frequency tape saturation . Begin­
ning at about 8 kHz there will be no fur­
ther increase in tape output regardless
how much input is applied. The midrange
can accep t additional input- the so­
called " headroom measurement ," but it
will have no affect on the high end where
the saturation level remains as shown in
the figures.

Notice that the high-frequency re­
sponse "extends" as the input level is de­
creased (in 5-dB steps). It really doesn't
extend-we simply are reducing the sat­
uration caused by the input signal. At
- 20 dB we get a great response, which is
why - 20 dB is the reference level for
cassette machines- at this level even junk
looks good .

It is the high-frequency saturation that
makes high-level high-frequency signals
appear dull and lifeless. If you push the
level too high, everything above 8 kHz or
9 kHz heads for the basement. At 12 kHz
the response is 5 dB down, and at 15 kHz
almost 15 dB down. That 's not exactly
"sparkling sound quality." To avoid high­
frequency saturation , the record level
must peak considerably below 0-VU if
the program material has substantial high­
frequency content.

FIG. 3-RESPONSE OF MEMOREX'S TYPE II
tape with the recorder set to the T-M BIAS level.

FIG. 6-RESPONSE OF MEMOREX 'S TYPE II
tape with the recorder set to the MEM BIAs'level .

It's interesting that in terms of frequen­
cy response and saturation level the per­
formance from these three brands, which
are in competition with each other, are
very similar even when the bias levels are
mismatched. That's why many hi-fi en­
thusiasts aren't too fussy about brands
and why their tape purchase is often deter­
mined more by selling price than " sound
quality." (Want to bet that this statement
brings in mail from some manufacturer
claiming that the shell, or rollers, or slip
sheet, or whatever is more important than
sound quality?)

Give or take a dB or two in signal-to­
noise ratio and output level , the variations
between different well-known brands of
recent Type II (chrome bias) tape is slight,
and overall performance is notab ly good .
Even better performance requires moving
up to metal tape, which provides both
extended high-frequency response and re­
sis tance to high-level tape saturation.

Metal tape
Of all the metal tape attributes , from a

listening viewpoint , the most important
characteristic is reduced high-frequenc y
saturation. That can be seen by compar­
ing Fig. 7 to the traces for Type II tape.
Figure 7 shows the output of the three
brands of metal tape at two different re­
cording levels. (Maxell , Memorex, and
TDK metal tapes all appear to use the
same bias values .) The upper group of
traces show the output level produced by a
0-VU record level. The lower gro up
shows the output level resulting from a
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FIG. 7-ALL THREE BRANDS OF METAL (TYpe
IV) tape . The top group shows the output with a
O-VU record level, the bottom group'shows the
output due to a -S-dB record level.

FIG. 1Q-DISTORTION CHARACTERISTICS for
Maxell's metal tape a! a +6-VU record level.

- 5-dB record level. First, note that the
characteristics are almost identical.
They're so similar that if the tapes were
not identified, we could not know with
any certainty if they were, in fact, dif­
ferent. The slight difference in output
level between the three brands is no great­
er than 1.5 dB-a value that can easily be
a standard production-variation.
"The top traces in Fig. 7 represent a 0­

VU record level. Instead of the tape sat­
urating at approximately 8 kHz, the sat­
uration point (or comer frequency) is now
at about 13 kHz, It is this "extended" 5­
kHz range that provides the brilliance
when reproducing music . If you attenuate
the highs above 8 kHz, the reproduction
appears to be dull and lifeless. Extend the
range to 13 kHz and the brilliance is re­
stored even at maximum recording level.
Considering the frequency limitations of
the typical moderate-price recorder, few
listeners would know or realize there was
a roll-off (due to the tape) at 13 kHz.

Now look at the lower set of traces in
Fig. 7-the output level from metal tape
produced by a - 5-dB record level. The
response goes out to 20 kHz, a level of
performance not attained from Type II
(chrome-bias) tape until the input level is
almost 15dB down. It is this lO-dB advan­
tage of metal tape that provides a notice­
able naturalness (brilliance) to recordings
made at high or maximum recording lev­
els.

Another characteristic of metal tape is
somewhat greater midband headroom.

FIG. a-HARMONIC DISTORTION characteris­
tics of the test system .

FIG. 11-DISTORTION CHARACTERISTICS for
Maxell's metal tape at a + ~-VU record level.

That requires some explanation . Back in
the early days of cassette tape tests it be­
came somewhat fashionable to measure
the difference between the input level that
produced a 0-VU record level meter read­
ing and the level that produced 3% THD
(Total Harmonic Distortion) at midband
frequencies . Somehow, this nebulous
measurement of "headroom" was intend­
ed to imply some favorable characteristic;
actually, it meant the metering was poorly
designed (this is how you tum a mistake to
an advantage).

Eventually, metering was standardized,
but improved tape characteristics-par­
ticularly from Type II and IV tape-actu­
ally permit higher recording levels than 0­
VU because the reference level that drives
the tape to the 3% THD standard refer­
e~ce level is greater than 0 VU. The effect
of the higher level, or headroom, is shown
in Figs. 8 through 13, where each major
vertical division represents 10 dB. Since
for a given tape type the performance is
similar, to keep things simple only one
brand of tape is used for the illustrations .

Figure 8 shows the distortion charac­
teristics of thetest system-all the associ­
ated hardware except the tape itself. The
test signal is 1 kHz , whose peak repre­
sents the output level for a 0-VU record
level. The small peak at 2 kHz is the 2nd­
harmonic distortion, which is 65 dB
down. It represents about 0.05% THD.
The pulse between 100 and 200 Hz is a
special low-frequency pulse to give an on­
screen check of the system calibration.
Ignore it; it has no relevance to our mea-

FIG. 9-DISTORTION CHARACTERISTICS for
Maxell's metal tape at a O-VU record level.

FIG. 12-DISTORTION CHARACTERISTICS for
Maxell's TYpeII tape at a O-VU record level.

surements .
Figure 9 shows the distortion charac­

teristics for Maxell metal tape at 0-VU
record level. Note that the 3rd-harmonic
distortion (3 kHz) is 50 dB down, or
0.3 %. Second harmonic distortion (2
kHz) is 48 dB down.

In Fig. 10 the input level has been in­
creased by 6 dB. Note, that the 3rd har­
monic distortion is 34 dB down (2.2%)
and is greater than the 2nd harmonic dis­
tortion. In Fig. 11 the input level is + 8 dB
and we see the 3rd harmonic is now 32 dB
down (2.5%). Note that there is not a
corresponding increase in output level­
the tape is saturated .

In comparison, to those three figures,
examine Figs. 12 through 14, which show
the same input-level conditions for Max­
ell Type II (chrome-bias) tape. Note that
at 0-VU record level (Fig. 12) the 2nd and
3rd harmonic distortion is similar to that
of metal tape . But with a +6-dB input
(Fig. 13) the 3rd harmonic increases dra­
matically-it is only 24 dB down (6.1%),
while with a + 8-dB input (Fig. 14) the
3rd harmonic is 23 dB down (6.5%) with
considerable increase in the 5th harmon­
ic. In fact, we can, for the first time, begin
to distinguish the 5th harmonic from the
"noise floor." Its effect will be barely (if
at all) noticeable because it is more than 6
dB down from the 3rd harmonic . Any
further" overload" of the tape will sharp­
ly increase the 5th harmonic component.

As you can see , the bias/frequency re­
sponse characteristics show that some of

continued on page 88
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AUDIO TAPES

continued f rom page 85

FIG. 14-D1STORTION CHARACTE RISTICS for
Maxell's Type II tape at a + 8-VU record level.
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a temperature­
adjustable

soldering iron
for less than

A 50-watt iron that can be adjusted with
± 2% accuracy anywhere between 400°F
and 750°F using the allen wrench provided.
3-wire burn resistant cord, stai nless steel
shaft and on/off light with 10 different long­
life replacement tips available. No. 7200
Add an ISO-TIP safety stand with tip-wiping
sponge for a complete
soldering station . No. 7295
Write fo r the name of your
nearest distributor and
a free catalog.

WAHL CLI PPER CORPORATION
Sterli ng, Illinois 61081 • (815) 625-6525
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MPUTER PROGRAMMER

the best known brands of Type II tapes are
similar with regard to their frequency re­
sponse and bias requirements . The metal
tapes are so much alike that they appear to
have come from the same source (though
that 's very unlikely).

Overload tests clear!y illustrate the in­
creased maximum-level high-frequency
response and the increased " headroom"
capacity of Type IV (metal) tape when
compared to Type II tape .

What it all comes down to is that well­
known tape brands have a reputation they
deserve , and if you keep recording levels
from "pinning the meter" you don't have
to pay the extra cost of Type IV tape­
Type II can work just fine. R-E

Train at home in spare time! No previous
experience needed ! Now you can learn
it all! Co mpute r programming ...
computer applica t ions... computer
games ...everything you ever wanted
to know about com puter oper at ions.
Use hundreds of program s already
avail abl e or write your own...bud qet­
ing, real esta te, bookkeep ing , ex­
penses, investmen ts, interest, taxes,
shopping list s, vacat ion planning , ad­
dresses, pho ne numbers...eve n for ­
eig n languages and grap hi cs. Ex­
pert s explain everything in easy-to­
und erstand language with step-by­
ste p di recti ons. Time x computer in­
c luded with your tra ining... plugs tn­
to any TV. Send fo r free facts ! (l.U

~~-----------les COMPUTER TRAI NI NG,Dept. DEW I
I -- Scranto n, Penns ylvani a 18515 I
I Rush f ree fact s how I ca n learn computer applications, I
I

progr ammin g and operat ion at home in spare time .
Name Age __ I

I Address I
!...::~~~ _J
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"ALL-IN-ONE VIDEO PROCESSING CENTER'

PftICE (u )DESCRIPTIO N

FREE CATALOG OF NEW DEVICES

GOLDSMITH
~

- CORPORATION
P.O. BOX 31SR, COMMACK. NY 11725
PHONE ORDERS WELCOME- (5 f 5) 979·79....

MASTER CARD AND VISA AC C EPTE D
NEW YORK STA TE RESIDE NTS ADO SALES TAX

POSTAOE-AOO 5~ PLUS I U D INSURAN CE, C.O.D. 12,00 EXTRA
AVAILABILI TY OF CERTAIN ITEMS MAY BE LIMITED
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Hardware
Specials

64 K RAM $99.9
Prof ession al Keyboard with

Meta i Case $79.95
Mem ot ech 16K RAM $2 9 . 9 5

~~~~Books
T im ex Sincla ir
Learn ing Course

• • wi th Binder,
.~ 2 Program Tapes

.t~· $24.9 5

Free Catalog
All softwa re is
com pat ible with

TS1000 TS1500
ZX81 Comp ute rs! •
Call or wri te NOW! •
COMING SOON!

New T52068 software!

-STABI L1 ZER - Eliminates picture roll/j itter
-IMAGE ENHANCER - Adjusts picture contrastlc larity and detail for improved home viewing and recording

or dubbing
-RF CONVERTER - Converts video and audio direct line outputs from any VCR component, TV or video camera

to an " RF" signal
-VIDEO FADER - Produces gradual " fade-ins" or " fade-outs" with professional results
-DISTRIBUTION AM PLIFIER- Provides extra signal gain needed for best results (dual output)

Home & Business
Personal Financi al Pack

(2 tapes) $2 9 .9 5
Stock Ma rket Planni ng

(2 tapes) $2 9 . 9 5
Business Cash Ma nagement

(2 tapes) $29.951.s;=~=~,--__= •
Diet Programme

(2 tapes) $2 9 .9 5

Programming Aids
Fast load (Load and save

6 t im es faster) $19.95
ZX Asse mbler $14.95
ZX Bug (Mo nito r [,

Di sassem bler) $14.95
Tool k it (9 new func tions) $ 1 4. 9 5

Software
Top Games

Mr. Munchee - (Arcade) $ 14.9 5
Speed Snak e - (A rcad e) $ 14.9 5
Bridge - (Card) $ 14.9 5
Chess I. $ 14. 9 5
Chess Ma ster. $24. 9 5
Trader Tril ogy

(Fantasy) $14. 9 5
A lien Space Ship

(A dve nture) $ 1 4 . 9 5
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MODEL 8050

- 8 separatefunctions(30 ranges)
including diode and transistor
check. 10 AMP range on AC
and DC

- Single rotary switch for all
functions/ranges

- Accuracy ±0.5% DVC
- 61f. · X 31f3" X 1" Small

enough to fit into shirt pocket
- One year parts and labor warranty
#CC531 Carrying Case - $9.90

- SNAPS ON SlOE OF APPLE
II, II+ ANO lie' ENCLOSURE

• ELIMINATES OVERHEATING
PROBLEMS

- BOOSTS RELIABILITY AN O
LIFE OF COM PUTER

, FRO NT ILLUMINATEO
SWITCH OF FAN SERVES
AS POWER SWITCH FOR
FAN ANOCOMPUTER

• BUILT IN LINE SURGE
SUPPRESSION

- TWOAODITIONAL AC
OUTLETS PROVIDED

Xcelite' COOLING FAN ~~~~
I for APPLE II, 31/2 DIGIT" MUL.TIMETER

II+ and lIe*

$49 $79.88

- 99SM ROLL KIT $65

-TC-100ST XCELITE'S
BEST CONTAINS
53 TOOLS $329

-TC-150ST SMALLER
VERSION $~79

- 8060A $345
- 8062A $267
- 8022B $143
- 8020B $193
- 8024B $247

BE CK MAN

- 300$109
- 310 $129
- 330$199

$69

CIRCLE38 ON FREEINFORMATION CARD

C RON C SALES

I
CALL I I ADD FOR SHIPPINGTAFT ELE T I --_. MASTER CHARGE • VISA UP TO $300 .00 _$5.50

68 W. 45th Street 212-575-. MONEY ORDER • CHECK OVER $30000 _$800
N.Y.C ., N.Y. 10036 8632 25% DEPOSIT ON C.O.D.'s N.V.S. ADD' SALES TAX

COMPUTER
POWER SUPPLY

4 CHANNEL SWITCH ING

- + 5V@5A, - fN @1A,
+ 12V@1A, - 12V@1A

- INPUT 90-130V AC
- REGU LATION: LINE ± 0.2%

LOAD ± 1%
- RIPPLE: 30 MV pop
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INTRODUCING

THE
PROTECTOR

6000™
TOTAL PROTECTION FOR YOUR

SENSITIVE ELECTRONIC EQUIPMENT.
Somethingthat you can't evenseemaybe slowly
but surely ki l l i n ~ you rexpensive electronic equip­
ment. It's transient voltage, and itcanbe fatal to
computers, medical equipment, electronicgames,
videotape reco rders, electronictest equipment,
electroniccashregisters - almost any of today 's
sophlstlcatedsolid stateequipment.

THE TRANSIENT VOLTAGE PROBLEM.
Most ofthis modern electronic equipment uses
LSIand MOS semiconductordevices whichare
extremelysensitive tovoltagetransientsurges or
"glitches. " In fact , a large percentage of equip­
ment failu res canbe di rectly linkedtothe damag­
ingeffects ofover-voltaQe linetransients to
unprotected, highlyfrag ile co mponents.

THE PROTECTOR 6000" SOLUTION .
Not to be confusedwithother transient voltage
protection units avai lable today, TH EPROTECTOR
6000 uses state-of-the-art solid state components
andexclusive circuitryto provideyou withcom­
pleteand total protection fromtransient voltage
surges of up to6,000 volts. THEPROTECTOR
6000 uses sil icon PN junction devices - proven
to provide thefastest responsetosurges !They
have a statistical life expectancyof over20 years.
THE PROTECTOR 6000 has a maximum clamping
voltage of only335 volts, well belowthevoltage
rating of othertransientprotection deviceswhich
commonly use much less effective MOV's orgas
discharge tubes . Italso providesfull protection
fromelectro-magnetic and radiofrequencyinter­
ference. The unit operates in both commonand
differential modes, and is outfittedwitha circuit
breakertoguard against seve re current overloads
over15amps.

Why take chanceswithyour expensiveelectronic
equipment?For lull details contact your local
NTE distributor orwrite:

NEW ·TONE ELECTRONICS. INC.
44 Farrand St., Bloomfield, NJ 07003

THE PEOPLE WHO BRING YOU THE TCG
LINE OF SEMICONDUCTORS.

©1983 New-Tone Electron ics, Inc.

ECl lOGIC CIRCUITS
continued from page 68

coax represent a well-defined impedance
that is easily terminated, but it also pro­
vides good protection against cross ­
talk and noise.

There are several types of coax avail­
able for the job: RG58U, RG59U, etc.
However, coax suffers from a noticeable
attenuation of signal as the frequency in­
creases. In other words, that type of con-

_necting cable may not be suitable for all
your interfacing, especially if the fre­
quency is high and distances are long.
The graph in Fig. 11 illustrates the point
by showing you the maximum length of
the coax as a function of input frequency

t;j 20
10-:--
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~ [ 18 AIu0

~ .....0

'\./;;;; 10
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:z
0

~ 5.0 V ..<
::> /':z

VUJ R 59/Uf0-
r--c

2.0
4 6 tl JU 200 41 600 1000

FREQU ENCY- MHz

FIG. 11-ATIENUATION BECOMES A problem
at high frequencies when using coaxial cable .

for three popular types.
Moreover, because of reactive load­

ing, the fanout of a coaxial cable must be
considered at high frequencies. For ex­
ample, at 300 MHz it should be limited to
no more than four. This is one of those
situations where the logic tree comes in
handy.

Unfortunately, both the open wire and
the coaxial cable are afflicted by the
shortcomings of a single-ended line.
Things like ground loops, power-supply
variations, and DC shifting from tem­
peraturedifferences must all be taken into
account. Fortunately, there is another
way to interface ECL IC's.

It will be easily understood if you first
remember that an ECL gate is a differen­
tial amplifier. And because it is a differ­
ential amp, it has many of the desirable
characteristics associated with differen­
tial design, including high common­
mode rejection. As you recall, most ECL
gates provide both OR and its com­
plementary (NOR) output. Since the two
outputs are always in mutual opposition,
it presents the perfect opportunity to ex­
ploit the common-mode-rejection proper­
ties of an ECL Ie. Making use of those
properties allows us to connect two func­
tions with nothing more than a twisted
pair of wires.

The twisted pair is wired to both the OR

and NOR outputs and connected to the

input of an ECL line receiver. A line
receiver is really nothing more than an
ECL gate that has both inputs of the
amplifier available to the user. Any noise
that the twisted leads may pick up along
the way will be induced in both wires
equally; that is, the noise will have the
sameamplitudeand polarity in both lines.
This signal is then input into the line re­
ceiver and, as is the nature of differential
inputs, the noise is cancelled out. That
leaves us with only the digital informa­
tion, which, of course, is what we desire.

Terminating twisted pairs
Thanks to differential design, twisted

pairsprovide the maximumnoise immun­
ity for any transmission line. As a result
of this noise-free input, other parameters
can be re laxed, including line ter­
minations.

For reliable operation, the outputs of
the driving gate must be terminated. The
pull-down resistor is normally located
right at the output pin, and more often
returns to the - 5.2-volt VEE line, thus
eliminating the additional VIT supply, as
we see in Fig. 12. You'll notice that both
outputs are terminated similarly so that
the driving source is balanced. Next, the
twisted pair must be terminated at the
receiving end. That is not a.critical step,
in contrast to the pains we took to assure
proper termination of a single-ended
transmission line.

• < The actual impedance of the line will
vary dependingon the wire gauge, insula­
tion thicknessand dielectric constant, and
tightness of the twist. A 1OO-ohm resistor
across the receiver inputs will usually be
more than adequate. Any mismatch that
may occur here is virtually ignored by the
receiver.

TWISTED
PAIR

FIG. 12-A SIMPLE TWISTED PAIR connected to
a line rece iver can reduce common-mode noise.

And there you have it-a short course
in ECL design. We must admit, though,
that we have only touched on the subject.
An interesting aspect of understanding
microstrip theory and design, apart from
its ECL applications, is that it is so applic­
able to many of the newer high-speed
devices becoming available to the ex­
perimenter. Circuits like downlinks and
ultraband communications rely almost
exclusivelyon microstrip techniques, and
are currently within the realm of practical
experimentation. R·E

If the AP Products 8 page insert is miss­
ing circle 87 on free information card.
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BJl1f!1B
DYNASCAN
CORPORATION

6460 West Cor tland Street
Chicago . Illinois 6063 5 • 3121889·9087

In terna ti onal Sal t' s. 6460 W . Cor t la nd St .. Ch icag o, IL 60&35
COInadian Sal t's : Att n Elect ron ics, Ont .ario

South and Central Ame r ica n Sales.
Empire EXpOr ter s . Pl a invi ew . NY 11803

For more inform ation contact your
B&K-PRECISION

distributor or write for specifications.

New from
B&K·PRECISION

Model 2816 $150
Same featuresas 2807 with 0.25% DC
accuracy.

Auto/manual
ranging DMMs

fromS75
Model 2806

• Autorang ing on volts and ohms

• Man ual ranging on amps

• 0.7% DC accuracy

• 500 hour battery life

• Co ntinuity test beep er

• Diode check
• Transient and overload protected

• High energy fuse

Model 2807 $115
Manual or autoranging on volts andohms
with 0.5% DC accuracy.

was built into a 4 X 2 X 1Y2-inch plastic
"experimenter's box" with an aluminum
front -panel (see Fig . 2), but any enclo sure
will do. The box we chose was, admitted­
ly, almost too small , so positioning the
battery , relay, and RANGE control had to
be done with care .

Most of the components were moun ted
on a piece of perforated construction­
board as shown in Fig . 3 and point-to­
point wiring was used. A small piece of
foam rubber was glued to the backs ide of
the front panel so that it would press
against the battery when the panel was
screwed down . That was sufficient to
hold the circuit board in place.

There is one thing you must watch for if
you use a metal panel. You MUST in­
sulate J2 from the panel. For most cas­
sette recorders, remote switching is done
in the positive supply , making both ter­
minals of J2 " hot. " Thus, if you do not
insulate J2, you will cause a direct short
across the recorder's supply . Of course,
the easiest way to solve the problem
would be to mount 12 somewhere on the
plastic part of the box.

Little about the wiring is critical , with
the exception bringing the output leads to
the recorder. As you can see in Fig. 2, we
used the cable from a defective mike for
that. As an alternat ive, you can make up a
couple of cables and terminate them with
the appropriate miniature and subminia ­
ture plugs. That should work just as well
provided that you use shielded cable for
the mike lead .

You can, of course , modify the unit to
suit your particular needs. For instance ,
you could mount a microphone cartridge
directly in the box, making the whole
thing even more compact unit. If your
cassette recorder does not have a remote
jack, you can easi ly add one by mounting
a closed-circuit subminiature jack in a
convenient place in the recorder's case
and wiring it in series with the posit ive
battery lead . R-E

ILUUI(
What usa is doing for the
people from your community!
When your communitv's young people
are for away in the military. they're
never very far from a USO. Around the
world at nearly 175 locations. usa
helps take your concern and caring to
them on holidays and everyday. Crisis
assistance, family help, classes, corn­
munity projects and more help them
know they haven't been forgotten.

Support usa through the United Way,
OCFC, or local usa campaign.

VOICE OPERATED SWITCH

continued from page 70

I
I
I

Los Angles, Cal. (213) 802-2891
(714) 739-4909

Lancaster, Pa . (717) 299-4327

Features: eXl preprogrammable rhythm
and accompanimen t unit, the We rsi
Sound Memory, multi·guitar group,
piano sectio n, coup lers, incredible
magic finger group including automat ic
chords, glissando , arpegg ios,
and many, many more.

ANEW
STAR IS BORN!

The Wersi Comet
opens the way to

the fascinating world of
music and electronics.

• Most powerful research and de -
velopment in the organ industry

• Lowest price

• Fastest organ kit to build

• No technical experience needed

• Biggest so und in the smallest
cabinet

• Easiest to play, highest tec h­
nology, most ec onomical. The
unbelievable, new Wersi Comet!

I
I
I

o Free Organ Info .

o Free Piano Info.

o Comp lete WE RSI Info.

WERSI
I Dept. M 51 , P.O . Box 5318 I
I Lancaster, Pa. 17601 I
I Cal l Toll Free : 800-233-3865 1------------
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SOLTEC®
OSCILLOSCOPES

NOW 100 MHz

t1.995~
• 1500 hrs. MTBF
• Glass epoxy circuit boards
• Z year warranty on all parts and labor

MODEL 5100
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HI.-FI SOUND CONVERTER
continued from page 50

haps the buzz of video from the project.
Adjust coil Ll for maximum volume and
then adjust L3 for the cleanest sound qual­
ity. Note that U's tuning may be quite
broad, and that the best results will be
obtained over a range of several turns.
That ' s normal, and all you need do is to
center the adjustment. Repeat the adjust­
ments several times for best results.

Try moving the RG-174 cable around,
noting the volume of the sound. With
some sets you will get great results with
the cable taped onto the outside of the
cabinet. With others you may have to
leave the cable very near the sound sec­
tion. Once you have found a convenient
location, tum off the TV , unplug it, and
secure the cable in place. A dab of RTV
(silicone bathtub-sealer) is ideal for that.
Replace the back cover of the TV.

Tum your TV set back on and tune to
an unused channel. Adjust the fine tuning
knob so that all you hear from the conver­
ter is noise . Adjust potentiometer R5 so
that the noise is muted . Then tum back to
the active channel and the sound should
return . Note that this adjustment is also
not too critical ; the muting circuit doesn't
have a sharp threshold like the one in a CB
receiver.
Using the converter

Using the TV Sound Converter is a
snap--once it is set up, no more attention
is required . Tum on your TV and careful­
ly adjust its fine-tuning control for the best
possible sound and picture quality for
each station in your area. Tune to unused
channels , and adjust the fine tuning so
that no sound from adjacent channels can
be heard. That ensures that the convert ­
er's muting function will work properly.
Then adjust the bass , treble, and volume
controls to suit your taste. That's all there
is to it!

You're now all set to enjoy great
sound! With a good quality 8- or 16-ohm
speaker attached , you 'l1 probably be
amazed at how good TV can sound ,
whether you're watching a movie, a sport­
ing event, a musical feature, or even play­
ing a videogame. And you' ll probably
wonder why you didn't hear about any­
thing like this converter sooner! R-E
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"Alright-i-what wise guy that fed it that
sex program ?"

Video Generator

• Vid eo output for all VCR, CCTV and
Monitor App lications ~ 1volt into 75 n
load

• RF output: CH 2, 3, 4

• Scope trigger output for V or H sync

• 10 step gray-scale stairc ase signal
fo r video circuit analysis

• 10 bar and 3 bar gated rainbow pattern

• 8 ot her dot, bar and line patterns

• Operates from 2 std . 9V batteries or
115VAC

• Sing le slide swi tc h co ntro l

• Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

PRICED UNDER $200.
THE 240 DOES SO MUCH

FOR SO LITTLE!!

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue. Cleveland. Ohio 44108
12161 541-8060 TWX: 810-421-8 28 6
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NEW IDEAS
Low-battery warning

NEW IDEAS

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 Assemb ly Circuit
Board Holder,having a retail price of $39.95. It
features an eight-position rotating adjustment,
indexing at 45-degree increments, and six
positive lock positions .in the vertical plane,
giving you a full ten-inch height adjustment for
comfortab le working.
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WHEN WORKING WITH LOW-POWER DE­

vices, the use of a battery back-up be­
comes practical , and in some instances
important. Nowhere is that more true than
in the case of non-volatile RAM (Random
Access Memm)'). But batteries have a lim­
ited life span and their failure, if not de­
tected, cou ld have catastrophic results in
the event that the main power source is
disconnected from a memory device .
After all, without some source of power
the contents of the memory will be lost
forever.

. The circuit discussed here , and shown
in Fig. 1, was designed to help prevent
such an occurence. It constantly monitors
the condi tion of the batteries and signals if
their voltage 'falls below a certain preset
value . Use of a circuit such 'as this is
especially important if carbon, alkaline,
or nickel-cadmium batteries are used.
Those devices have are latively short
she lf-life : What 's more, they discharge
relative ly quickly.

Turning to the circuit itself, a voltage

FIG. 1

divider consis ting of RI , R2, and R3 is
used to set the input reference voltage
below which the batteries are to be re­
placed. That reference voltage, at point A,

is varied by RI . With the voltage divider
shown in Fig . I, a range of2 to 3.5 volts is
possible.

When the battery voltage drops below
that at point A ', the output ofICI-a, Y4of a
LM339 quad comparator, switches from
high to low. That triggers ICl-b, which is
configured as an astable multivibrator,
. Feedback resistors R6 and R7 , coup led
with capacitor Cl, de termi ne the time
cons tant of the multivibrator. The output
from ICl-b is connected to LED! through
dropping resistor R8 . With the circuit val­
ues as shown; the LED will flash at a rate
of 3 Hz .

Althoug h this circuit was designed spe­
cifically to monitor RAM back-up bat­
teries , it can of course be modified for use
in ju st about any application where the
condition of a b attery must be
found .-William T. Surgeson

I agree to the above terms, and grant
Rad io -Electroni cs Magaz ine the right to
publish my idea and to subseq uently re­
publish 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 previously publlshed,

Title of Idea

Signature

City State Zip
Mail your idea along with this coupon
to: New Ideas Radi o-Electronics,

200 Park Ave. South,
New York, NY 10003
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SI. You should not see anything happen­
ing; the values of Rl , R2, and Cl were
chose n to produce .last pulses and the
LED 's will be flashing so fast you don 't
see them . As soon as you release the
switch, however, the flashing stops and
one of the LED's remains on. .

You can slow the rate of the flashes to
see what's happening by substituting a
larger capacitor for CI. If you do so, be
sure not to leave it there permanently be­
cause the "random" LED that remains
lighted is only random when the LED's
flash so fast that you can' t stop it where
you wish.

Let's stop for a moment and see where
we stand. We have one set of ten LED 's
that flash sequentially so fast that you
can't predict which will be on when you
release the switch. That's fine , but we' re
not finished; we must get the 'other 30
LED's into the act.

Using all 40 LED 's is only a matter of
switching the 5 volts from line to line . Of
course, the switching must be timed just
right in order to energize a line as soon as
the previous line has finished flashing.
There are many ways that can be done , but
we're going to use the method shown in
Fig. 3.

Note in Fig. 3 that pins 2 and 3 of the
7404 are tied together to pin 8. We want
only a count of four and doing that resets
the counter to zero when it reaches four. If
you are wondering why it resets at four
when you need four counts, remember
that the count does not start at one, but at
zero instead.

-t 5V

1(0

I
15

2 14

,41~5

<I- I ~ BC.D- lo -
DEC IMA L

B 12- D ECODER,

I I

8

":'

-t5V -t5v

A B
FIG. 1

FIG. 2

zero to nine . (Only the first and last lines
are shown but the other 8 are connected
the same way.) Note that each output line
is connected to 4 LED's . In addition, one
LED in each set is connected to a line
(labeled A, B, C, and D) .

Now, if we put +5-volts DC on line A,

any of the ten LED's on that line will light
when the address line to it from the 74145
goes low. The same applies to the LED's
attached to lines B , C , and o.

So far, so good; but we need something
to provide the addresses to that 74145.
That is taken care of in Fig. 2. It is nothing
more than a 555 oscillator driving a 7490
decade counter. Open SI and the 555 out­
puts pulses at pin 3. In tum, the 7490
counts those pulses in groups of ten and
outputs repeated counts of one to ten (in
BCD , of course).

Now, let' s test what we have. Connect
the output of the 7490 to the input of the
74145. Apply 5 volts to line A and press

STATE-RUN LOTTO-TYPE LOTTERIES

have become very popular over the last
several years .. In those games the player
pick s six lucky numbers between I and
40 . If those numbers are also selected in
the weekly drawing, the player wins all or
part of a "jackpot." Some of those jack­
pots can be quite large; recently a Penn­
sylvania man won 7-million dollars in that
state 's game . Of course if the numbers are
not chosen the state keeps the player's
wager.

The reason we're bringing all of that up
is that we recently received a letter from
George Rates (NY), who wants a device
to help him pick his lucky numbers . What
he wants is a device that will randomly
light I of 40 LED's . We'll devote some
time and space to the task this month
becau se it illustrates procedures that can
be applied to many other applications as
well .

Even if you don't play Lotto, keep your
eyes open because the same principles can
be used to control any pract ical number of
LED 's. Here, though, we'll build a device
to control 40 LED's, which we've chosen
to think of in terms of four sets often each.
Of course, you can arrange the LED's in
any straight or mixed pattern you desire.

Figure I shows a 74145 BCD-to-deci­
mal decoder IC. It has ten output lines that
go low sequentially as it is addressed from

AN INVITATION
To better meet your needs, "Hobby

Corner" has undergone a change in
direction. It has been changed to a
question-and-answer form. You are
invited to send us quest ions about
general electronics and its applica­
tions.We'lldo whatwecan tocome 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 knowhow 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; circuitsmust be as genera l and
as simpleas possible. Please address
your correspondence to:

HobbyCorner
Radio-Electronics
200 Park Ave. South
New York, NY 10003
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Global Specialties' PB-203A Proto-Boards'
The solderless breadboard
that set the industry stand­
ard for speed, versatility and
convenience. With a capa­
city up to twenty-four 14-pin
DIPsand three regulated power
supplies (one fixed, two vari­
able), PB-203A features a large
array of sockets and bus st rips
that emulates standard PC layouts.
Permitting instant insertion and re­
moval of virtually any component from
the largest DIPto the smallest discretes.
Helping you design, assemble, test and
modify circuits almost as fast as you can
th ink! And buil t with professional durabi lity,
for all types of appl ications. .

Our PB-203A. Only $174* (kit $149.95*) or
PB-203 with single 5V supply, $133.* One more
reason so many people say "Proto -Board" for solder­
less breadboarding.

The professional breadboard.
(For professional, hobbyist or student.)

' SuggesledU.S. resale . Prices. specifications subject tochangewithout notice © Copyright 1981 Global SpecialtiesCorporation.

Get all the newest and lat est information on the new
Mcintosh stereo equipment in the Mcintosh catalog. In
addition you w ill rece ive an FM station direc tory that
covers all of North America .

+5V

FIG. 3

+5V

TO
74Qo
PINtl
(FIG2)

For the same reason, we areusing only
the first four output pins of the 74145 . In
order to synchronize the lines with the
LED 's, be sure that you drive the 7404
with a signal from pin 11 of the 7490, as
shown in Fig. 3.

Now we are all set but for one thing:
Theoutput of the74145 takes the selected
line to ground and we want it taken high
(rememberthat wewant apositive voltage
on the LED lines). That is the reason for
the 7404, a hex inverter. It changes the
high's to low's and vice-versa. So, we
have the selected line going high as we
need.

Connect the A, B, C, and 0 lines from
the 7404 to the like-labeled lines from the
LED's and that's all there is to it. The
flashes run through 'the first ten LED's,
then the second ten, andsoon, returning,
of course, to the first set of ten after the
fourth.

Well, George, get started building .
When you are through, eachpush of the
switch will leave a randomly selected
LED lighted. Don't forget that you can
arrange the LED's in whatever order best
suits your needs or whims. R-E

"It shouldn't take you long to repair it.
Elmo has already laid out all the ground­
work for you."
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THE DRAW NG BOARD
Working with counters

ROBERT GROSSBLATT

R'2..
lk

Transition Time
300 nanoseconds
250 nanoseconds

rallel, fashion. They will also temporari ly
output incorrect counts while the domi­
noes are still falling. That glitchy period
is euphemistically called the "settling
time" but it would be more accurate to
call it the time when the output of the
counter was just plain wrong . Since the
speed at which CMOS operates is a func­
tion of, among other things, the supply
voltage, lower voltages can lead to delays
many microseconds long. During those
microseconds the counter output is not
exactly something you'd want to take to
the bank.

The one-and-only-one type of counter
can come in really handy when you have
to solve certain design problems. The
keyboard data encoder we designed
showed two of the many possible uses for
this type of counter. We used it there to
select a particular switch at the keyboard
and also as a sequencer to control the
order in which data was latched onto the

FIG. 1
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TABLE 1
Propagation Delay Pulse Width
500 nanoseconds 200 nanoseconds
450 nanoseconds 200 nanoseconds

Operation
Decoded output
Reset

on the RESET pin will make the "0" out­
put go high; it will stay that way until the
RESET pin is grounded again. There's also
a "carry" output that divides the input
clock by ten-it's high for counts zero
through four and low for counts five
through nine. This IC is really a shift
register with a few added bells and whis­
tles. There are, however, some interest­
ing things we can learn from it and some
extremely useful things that it can do
when we put it to work for us

First of all, this is a synchronous coun­
ter. That means that all the internal flip­
flops are triggered by the incoming clock
at the same time. The other possible
arrangement is called a ripple counter,
meaning that the internal clocking takes
place like a row of dominoes--each stage
triggers the next stage. Ripple counters
are cheaper to make; but they're much
slower than synchronous ones since stage
changes happen in serial, rather than pa-

IC -FABRICATION TECHNOLOGY HAS COME

a long way since the first IC rolled off the
production line a mere twenty or so years
ago . Component density has gone from
four transistors on the early chips to over
four hundred thousand transistors on cur­
rent ones. These mind boggling numbers
have led to all sorts of good things-from
five-dollar microprocessors to blister­
packed digital watches sold next to the
canned soup in the supermarket. The re­
sult of all this on someone (like me) who
occasionally likes to re-invent the wheel
to solve circuit problems has been quite
extraordinary.

I've had to re-define the wheel.
What is new, expensive, and exotic

today is most definitely cheap and ho­
hum tomorrow. I can remember using
loads of power-gobb ling gates and flip­

.flops to build counters. Today that
approach to a circuit design would be
ridiculous because the array of features
in available MSI (Medium Scale Integra­
tion) counters can take care of any design
problem you can imagine . Counters have
to be considered a basic building block of
digital design-in other words, a one IC
addition to a circuit.

Now, the word "counter" takes in a lot
of territory-anything that does first one
thing and then another in a pre-arranged
sequence can be called a counter. Just
about the only thing they have in common
is that they need a power supply and some
sort of clock . There are lots of ways you
could divide them up but since we're call­
ing them a basic building block, we'll
make a basic two divisio ns-i-counters
with a one-and-only-one type of output
and those with encoded outputs.

Every logic family has its own array of
counters and for our purposes, anything
we say about the counters in one family
will be more or less true of the counters in
any other family. We'll restrict our dis­
cussion to CMOS counters since we're
more interested in finding out how to use
them than in chopping the top off the
package and looking at the silicon .

The 4017 is a good example of a coun­
ter that has only one output decoded at a
time . It has ten outputs and they go high
one at a time in fixed sequence as long as
the ENABLE and RESET pins are held at
ground. A high on the ENABLE pin will
disable the clock input and the counter
will ignore incoming clock pulses . A high
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$199.95
ILP MOSFET power amplifiers arethelogical choice
for superb performance, compact size, excellent
design. ease of assembly, and bargain prices! All
models use famous ILP audio power amplifier
modules,factorypre-assembledwithbondedheat-sink
and tested. Assembly is quick, easy, and assured.
Each model features an ILP toroidal power
transformer: hall theweight and sizeofconventional
transformers, toroids are also much quieter. ILP
MOSFET power amps giveno-compromise state-of­
the-art perlormance: frequency response 15Hz ­
100kHz (-3db), harmonic distortion 0.005% (1kHz),
signal-to-noise ratio 100db, slew rate20v/ps. Eachkit
mounts into a precision die-cast aluminum chassis.
LikealllLPproducts, MOSFETpower amp kitscarrya
five year limited warranty. Also available: MODEL
UP60 60 watts RMS MOSFET amplifier $159.95.
Available directand from selected dealers.
Write for details.
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be a 500-nanosecond delay between the
time an input pulse is detected and the IC
puts a high on the next output in se­
quence . Let's assume we have the RESET

pin tied to output 4 and output 3 is high.
Along comes the next input clock pulse­
it's detected and the internal machinery of
the IC starts to decode it. When that op­
eration is finished it simultaneously turns
off output 3 and turns on outp ut 4
(remember that this is a synchronous
counter) . So far so good.

When output 4 goes high, it brings the
RESET pin high and causes the IC to turn
off output 4 and put a high on pin 3-the
first output in its sequence . The problem
crops up because the 4017 fea tures
asynchronous reset. That means that reset
takes place whenever the RES ET pin is
brought high . In an IC with synchronous
reset, the reset operation wouldn 't happen
until the next clock pulse arrived at the
input. The 4017 is counting as a syn­
chronous counter but reset is happening in
a ripple fashion. Our problem is that the
IC ignores incoming clock pulses when
the RESET pin is high as well as during the
entire reset operation. A quick look at
Table l-s-which shows us the characteris­
tic operational times for a 4017 operating
from 5 volts- illustrates exactly what the
problem is.

In the best of all possible worlds, there­
fore, there's a built-in period of almost 1
microsecond (500 + 450 nanoseconds)
during which the 4017 is performing its
reset operation. We have to wait for the
selected output to be decoded and then
twiddle our thumbs while the reset opera­
tion is carried out. Since the clock input is
disabled half this entire time (during re­
set), we'd better make sure that no clock
pulses show up at the input because
they're going to be ignoredrThe price,
therefore, that we' re paying for down­
and-dirty frequency aivis ion is a cutback
in the maximum input frequency we can
have and the possibility of glitches in the
count.

Next month we' ll see how to add syn­
chronous reset and take care of these other
problems by a little creative gating. We' ll
also start designing a circuit that will not
only divide frequencies by any number
we want, but is keyboard-programmable
as well. R-E

bus . That is, of course, by no means all
it's good for .

The best way to understand how the IC
is used is, naturally enough, to actually
use it. Since the 4017 has outputs that
sequence one after another, probably the
most basic circuit we can build is the
sequencer shown in Fig. 1. We're using
one half of a 4011 to make a simple clock
we can use to drive the 4017. Any other
oscillator would be just as good . The fre­
quency of the 4011 clock follows the form
F = lI1.4RC. Since we want to be able to
see the 4017 outputs in action, we'll pick
values for the clock component s that slow
it down enough for us to watch things
happen. The values shown will give a
clock frequency of about 3 Hz-a nice

. compromise between visibility and impa­
tience.

Everything else in the circuit is
straightforward . By tying both the EN­

ABLE and RESET pins to ground, the 4017
will count from zero to nine over and over
again. Now, that isn't the most exciting
thing I've ever seen but even this circuit
has some important real-world uses. What
you're looking at is a one-IC method of
delaying clock pulses by a time period
exactly equal to N clock pulses . All you
have to do is route your clock to the input
of the 4017 and pick off whichever phase­
shifted output you want. Of course your
input clock will have to be running ten
times faster than the frequency you want
to see at the output, but that' s not much of
a problem.

We can spice things up even more by
using the ENABLE and RESET pins. Tying
the ENABLE pin to a particular output
means that the 4017 will count to a certain
number and then stop. Doing the same
thing with the RES ET pin will give you a
really down-and-dirty method of frequen­
cy division . Since the IC will reset to zero
whenever the selected output goes high ,
any of the chip's outputs in sequence be­
fore the selected one will go high at a rate
equal to fiN where f is the input clock
frequency and N is the number you're
dividing by.

Someone once said that there ' s no such
thing as a free lunch and that applies here
as well as anywhere. While it's obviously
true that you can divide a clock down this
way , it's also unfortunately true that
you' re paying a price for simplicity . First,
the duty cycle of the output will be some­
thing like liN. This makes sense because
the outputs go high for one full cycle of
the input clock and remain low for the rest
of the time. I said "something like liN"
because there' s a certain amount of uncer­
tainty that's caused by the weirdness that
goes on when the selected output goes
high and the IC resets. That leads to the
second price we have to pay.

When you operate the IC at 5 volts, the
propagation delay (the time it takes for the
Ie to change to a new state) from one
o u tpu t t o the ne x t i s about 500
nanoseconds. This means that there will



STATE OF SOLID STATE
Power transistor driver/amplifier

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

FIG. 1

NPN BASE
ORIVE OUTPUT

CUR REN T 10
CO MPo

CAPACITOR 9

+RSHORT-CKT PROTECT

FIG. 2

A $20-per-channel 50-watt amplifier
Figure 1 is the schematic of a power

amplifier using the ICL8063 to drive
2N3055 and 2N3791 power transistors to
50 watts into an 8-ohm load. (The pinout
of the ICL8063 is shown in Fig. 2.) The
first 741 is a preamp for FM tuner and
phonograph inputs . The phono input has
RIAA (Recording Industry Association of
America) equalization . The second 741 is
a pre-driver for the ICL8063 . The
comp lementary-symmetry-output tran­
sistor stage delivers 56 volts P-P (50 watts '
RMS) into an 8-ohm speaker. Distortion
is less than 0 .1% up to about 100 Hz and
increases to about 1% at 20 kHz.

The O.4-ohm resistors limit the max­
imum output current that can be drawn.
The I-megohm biasing resistors (be­
tween pins 2 and 4 and 13 and 14) are
based on Vee = ± 30 volts and guarantee
adequate performance when driving DC
motors, programmable power supplies,
and powerDAC's. You can decrease Vee
from ± 30 to ± 5 volts in 5-volt steps by
using 1 megohm, 680K, 500K, 300K,
150K, and 62K biasing resistors.

When selecting the output transistors
for the amplifier, make sure that their beta
(hfe) does not exceed 150 at Ie = 20 rnA
and VeE = 30 mV. The output termina l
can be shorted to ground for an indefinite
period as long as the transistors have
adequate heat sinks .

plicat ion, without .problems. Quiescent
current is only 30 rnA from a ± 30-volt
power supply.

0.m,5W

2N3791

ICL8063

5K

12

16

1 MEG
± 5%
112W

1 MEG
± 5%
112 W
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dedicated devices such as preamps and
compandors; taking output levels in the
order of ± 11 volts and boosting them to
± 30 volts at 100 rnA to drive power
transistors . For examp le , Intersil used
2N3055 (NPN) and 2N3791 (PNP) as the
output transistors in their data-sheet cir­
cuits. The ICL8063 includes built-in ±
13-volt regulated outputs to power op­
amps or other external devices . There­
fore, only ± 30-volt supplies are needed
for a complete power amplifier.

Using the ICL3068, we can build a
power amplifier delivering ± 2 amps at
± 25 volts with only three additional dis­
crete devices (a pre-driver and two power
transistors ) and as few as eight passive
components. The slew rate of the power
amplifier is the same as that of the 741
pre-driver by itself; except that the output
current can slew up to 2 amps at Iv/p.s ,
Other factors such as common-mode re­
jection ratio (CMRR), input current, vol­
tage offset and power-supply rejection
ratio (PSRR) are also the same as for the
741 op-amp. Typically three 1000-pF
(.001 u.F) compensating capacitors are
used to insure good stability down to unity
gain . The Circuit will drive a 1000-pF load
(as might be represented by 30 feet of
RG-58 coaxia l cable) in line -drive ap-

.011

200K

30K

51K

.fJ 100

tF

200n

FM 1
- I

I

WHENEVER HI-FIEXPERIMENTERS OR AU­

diu engineers begin a high-power audio
amplifier, they are immedi ately faced
with the question of how to interface the
op-amp or low-level discrete voltage­
amplifier devices to the power amplifier.
The 741 or a similar op-amp-operating
from power supplies of ± 6 to ± 12 volts
and delivering a maximum of around 5
rnA--cannot drive power transistors and
Darlington configured devices. In a 50­
watt RMS amplifier operating from a
± 35-volt supply, those devices require
50 rnA or more of drive.

Most approaches to the problem have
used two or more discrete driver stages­

.each with its own power-supply require­
ments, SOA (Safe Operating Area) pro­
tection, and short-circuit protection.

Intersil has taken another approach­
they have developed a dedicated IC that is
the total solution to the problem of driving
almost all power transistors with break­
down voltages up to 70 volts . The
device-the ICL8063-is a monolithic
power-transistor driver and amplifier. It
is intended primarily for complementary­
symmetry outputs in an audio amplifier
and as a driver for linear or rotary
actuators, and servo and stepping motors.
It is compatible with most op-amps and
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Memory design kit
The TMS4500-Kit from Texas In­

struments is the firm's new MOS Memory
Design Kit that comes with enough de­
vices and supporting literature to permit
you to design a 32K byte memory system.
The kit contains four TMS4416's-the
firm' s newest DRAM (Dynamic Random
Access Memory)-and the ne w
TMS4500A DRAM controller featuring
an address multiplexer , refresh counter,
timing and control circuits , and logic for
microprocessor acess and memory­
refresh sequences . The kit, avail able
through authorized TI distributors, carr­
ies a suggested sale price of $50.00.
Texas Instruments, Semiconductor
Group, PO Box 401560, Dallas, TX
75240. R-E

Dual high-speed rectifiers
The RUR-DI61O, -DI615 , -D1620

series is a new family of RCA ultra-high­
speed dual-chip rectifiers intended as out­
put rectifiers and fly-wheel diodes in
high-frequenc y pulse-width-modulated
power supplies and switching regulators .
The devices feature a current-carrying
capacity of 16 amps per diode and a
recovery time of less than 35 ns. Max­
imum forward voltage drop (at 25°C and
full rated current) is 0.95V.

The low stored-charge and fast recov­
ery ofthe RUR series minimizes electric­
al noise and, in many circuits , reduces the
tum-on power dissipation of associated
switching transistors . Breakdown vol­
tages for the RUR-D1610, -D1615, and
-D1620 are 100, 150, and 200 volts, re­
spectively. The devices are in steel TO­
204M packages . RCA, Box 4200 ,
Somerville, NJ 08876 .

New Voltage regulators
Motorola has introduced a series of

three-terminal negative -voltage regula­
tors capable of supplying in excess of 1.5
amps over an output-voltage range
adjustable from -1.2 to - 37 volts.
These voltage regulators-the LM137/
237/337-are easy to use and require only
two external resistors to set the desired
output voltage. Added features found in
the new series include internal current
limiting, thermal shutdown, and safe-area
compensation.

The LM337T, 337H, and 337K are
packaged in TO-220, TO-39 and T03
housings, respectively . Their tempera­
ture range is O°Cto + 125°C. Prices range
from $1.35 to $3.60 each in 100-999
lots. The LM237 and LM237K are in
TO-39 and TO-3 packages, respectively
and are deve loped to operate in the
- 25°C to +125°C range. The LM137H
and LM137K operate over a - 55°C to
+ 150°C temperature range and are in
TO-39 and TO-3 packages, respectively .
Motorola Semiconductor Products,
Inc., PO Box 20912, Phoenix, AZ
85036.

ZIP

36 channe l
converter

$4595

EXP.

Z-BOBASED

ST

o MSTCRDo VISA

ADDRESS

ACCT . NO.

C ITY

Send $2 f or complete catalog
of converters and unscramblers

CIRCLE 39 ON FREE INFORMATION CARD

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

MICROCOMPUTER
A superb learning tool for students,
instructors, hobbyists.
Nothing else needed. Just plug in and start
learning! Complete experimenters manual, easy
instructions. 18 experiments. Fully expandable
for Z80-CTC, Z80-PIO, EPROM, Breadboarding
and prototyping. Invest with confidence. Now
only $129.95, two for only $239.95.
2KB BASIC interpreter now available, only $19.00.
Full money back guarantee!

,olliS-FREE GIFT
DCheck this box for FREE
Z-BO Microprocessor
Programmll)g and
Interfaclng textbook when
you ord er within 7 days.
$12.95valu~ I

I!~ For Immedl'le . etl", till TOLLFRE~
14=N~E~~~ 1-800-426-1 044

Redmond, WA 98052
NAME

Quan tity Discounts • visa s Ma ster Cha rge
Add Sll70 vhi ppi ng-c-Mich . residen ts a dd 4 010 sales lax

36 channel
wired remote

converter
only

$8895

; , C&D 'Electronics, ·Inc • .
P.O. Box 21, Jenison, MI49428

(616) 669-2440



'COMPUTER CORNER
Computer graphics
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THE GRAPHICS CAPABILITIES OF PER­

sonal computers have long been familiar
to game enthusiasts, who follow the ex­
ploits of their favorite arcade characters in
vibrant, living color. And, as the use of
computer graphics has become more
widespread (take Disney's Tron, for ex­
ample), more people have become aware
of what computers can do in this area . But
there are many important graphics ap­
plications besides entertainment. We'll
examine some of them and then we'll
review a few equipment -purchase con­
siderations .

Charts and graphs
In a business environment, charts and

graphs are the most popular media used to
present information. That's because they
can show complex data and trends in an
easy-to-follow visual format. (Remem­
ber the saying: A picture's worth a
thousand words .) That makes graphs and
charts ideal for a group meeting. And it
makes their production the most popular
application for the graphics capabilities
of business computers.

Often, especially with a small group of
people, the computer's CRT screen can
be used to view the graphics. However,
for presenting information to a larger
group, another method, namely produc­
ing hard (paper) copy, has to be used.
We'll discuss some of the ways that can
be done shortly.

Many professions use computer
graphics for a wide variety of applica­
tions. For example, engineers and tech­
nicians want to produce flow charts,
schema tics, and various types of line
drawings. With some highly sophisti ­
cated systems, images can be drawn in
three dimensions, and an image-a
bridge perhaps--can be rotated so that
you can view it from various angles . That
makes the graphics-capable computer
ideal for architects and mechanical
engineers.

What equipment must a hobbyist or
small-business owner have in order to
begin making reasonably efficient use of
graphics? The terminal that is used is a
very important part of the system . One
graphics-capable terminal from Colum­
bia Data Products is shown in Fig. 1. We
discussed many terminal-buying con-

--Managing Editor, Interface Age magazine

FIG. 1

siderations in a previous column, but a
few words on the graphics capabilities of
terminals would be appropriate here .

The "standard" business micro­
computer or terminal has a monochrome,
raster-scanned display that is satisfactory
for many applications . However, multi­
color capability is often more desirable.
That's because if the color capabilities of
a computer are used properly, the in­
formation contained in graphical form
can be made clearer.

A screen format of 48 lines by 80
characters (alphanumeric; 484-by-5l2
pixels -picture elements-graphic) is
adequate for most applications . In gener­
al, you want a terminal with a bit-mapped
display . That means that each pixel is
represented by at least one bit of memory.
Allotting more bits per pixel increases the
terminal's graphics capabili ty because
each pixel can take on various shades or
colors instead of being limited to just be­
ing on or off. The maximum number of
colors that can be displayed on the screen
simultaneously is limited by the number
of bits assigned per pixel. You can expect
to pay anywhere from $2000 up to
$15,000 for a business-quality graphics
terminal.

Printers and plotters
If you need to have a printed copy of

your screen graphics, you will want a
graphics printer, or-for more special­
ized applications-a graphics plotter.

A graphics-capable impact dot-matrix
printer is the least expensive way to
obtain hard copy of graphic computer­
output. Graphics printers can produce
alphanumeric output as well as graphic
output accompanied by alphanumerics.
When producing graphics, the printer's

character generator is bypassed. Some
printers can produce co lor output,
although better color definition is usually
achieved with the use of a plotter.

The principal reason for selecting a
printer instead of a plotter is for speed.
However, a problem with using a dot­
matrix printer for graphics is that if a large
area has to be filled in, the printhead can
easily overheat. Other types of graphics
printers (such as ink-jet printers) don' t
suffer from that problem.

A plotter will be required if you require
detailed graphic output. Plotters can pro­
duce a variety of drawings, charts, di­
agrams and graphic copy-usually with
better resolution than the impact graphics
printer.

A flatbed plotter holds a flat sheet of
paper in place, while a pen moves back­
and-forth and up-and-down across the
paper. The size of the drawing is restrict­
ed on this type of plotter. Only very large
(sometimes cumbersome) units will
accommodate large drawings.

The drum plotter advances the paper on
a rotating cylinder. A pen is moved back
and forth across the paper as the page rolls
by. These plotters usually use a roll of
paper, not individual pages . Therefore,
the size of the output is limited in the
horizontal direction, but not in the ver­
tical direction.

An electrostatic plotter is limited to
one color and requires a complicated pro- .
gramming method in order to generate the
line-by-line point rasters. The paper is
guided in one direction, and the im­
pressions are made by a group of styli.
Special paper must be used to convert the
electrostatic charges into a series of dots .
A character generator can be added ,
allowing the unit to perform double duty
as a printer and a plotter. Very detailed
work is possible with these units, and they
are good at handling both graphics and
text material.

You can expect to pay from $800 up to
about $8000 for a good graphics-output
device .

Software
Of course all of the hardware we have

discussed is useless without some type of
graphics -software package. Most soft­
ware is designed specifically for only one
type of system.

An important consideration in select-
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ing the graphics software is its ability to
interface with other software that you
may be using. For example, you would
want your spreadsheet program to be
compatible with your graphics program.

Among other useful features to look for
as you shop are: the ability to scale charts
up and down , label axes, and integrate
text; curve-smoothing; moving averages;
and the ability to spot trends through the
use of regressions. There is a wide range
of features to support various systems.
Take the time to view thorough product
demonstrations from your dealer when
you are looking for the best package for
your needs.

Amo ng a ll co mpu ter produ ct s ,
graphics hardware and software provide
the widest range of features from product
to product. A rule that you should follow
when shopping for any computer equip­
ment holds true here also: Be sure to de­
fine your requirements carefully before
you begin to shop. Making the right selec­
tion may take a little effort , but the bene­
fits will be well worthwhile. R-E
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SERVICE CLINIC
Full-wave bridge rectifiers

JACK CARR, SERVICE EDITOR

(120 Hz) as it should. You may see one
high peak and one low peak, or maybe
only one peak at 60 Hz. Here's one ex­
ample of a problem we ran into. In a fairly
old set from Genera l-Electric with sepa­
rate diodes in the bridge, the sync was
affected. That caused some sort of spike
voltage that got into the sync circuits and
made them false-trigger.

Another, and more baffling, case
showed up in a Midland model 16-032.
That little import job came in for lightning
damage . One diode and a capacitor, plus
the regulator transistor, were replaced;
and it played-for a while. It developed an
intermittent condition . Human-bar float­
ed up the picture and a horizontal pull
showed up in the middle of the raster.
Turning it off and back on stopped that,
and it worked for a short time. After some
wheel-spinning, we scoped the ripple .
When the fault showed up, the normal
120-Hz ripple disappeared, and a 60-Hz
waveform came on. It was a bit higher
than normal, but didn't look too big.

We were scoping through the l l -volt
regulator. When the fault occurred, a def­
inite 60-Hz spike showed up in the out­
put! (If this circuit worked as it should,
that shouldn't have gotten through the
regulator.) We found that one diode in the
bridge (separate) got warm when the fault
appeared; that pointed to excessive cur­
rent; the other diode in that leg was cold .
Replacing the cold one cleared up the
problem .

Some time back, I made a memorable
goof; I said, positively: "Silicon diodes
never open; they always short ." Less
than two weeks later that problem came in
and I stood in my shop and looked at an
open silicon diode! (I got a correction out
as soon as possible) . I would have said
"Silicon diodes are never intermittent,"
but something told me to keep my mouth
shut. Sure enough, the problem we just
discussed was really the first time I'd run
into a definitely intermittent silicon di-
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THE FULL-WAVE SOLID-STATE BRIDGE

rectifier is certainly common. It's also a
useful and simple circuit to understand . I
say that, even though it took me about a
year to learn how to draw one and get all
the diodes going in the right direction!
(Just to show you that I really do know
how, I've included one in Fig. 1.) Many
late-model TV sets use a full-wave bridge
connected right across the AC line. That
saves using a power transformer, but it
has one disadvantage-for the tech­
nicians working on it. You must use an
isolation transformer when servicing it.
That's because, as shown in Fig. 1, the
chassis is always at least 60 volts-AC
above ground . I ran into such a set a long
time ago. I plugged it in, touched the
chassis and Wham!. I said a few appropri ­
ate things and reversed the line plug but,
of course, obtained the same result. I was
doing things the hard way. It stung all the
worse because I had an isolation transfor­
mer on the bench all the time! If you're
not careful you can damage line ­
connected test equipment, such as your
scope. (If you use a little battery-powered
VOM, you might not notice it at all. But
while you won't damage the the meter,
you will probably damage yourself.)

When compared to a half-wave type,
the full -wave rectifier output has the
advantage of being easier to filter. That' s
because there is less ripple-both halves
of the cycle are used . Remember that; it
can be a valuable clue. If you have filter
problems that cause the familiar floating
hum-bar on the raster, you'll see two bars
instead of the usual one . That one is
almost always caused by a low-value fil­
ter capacitor. Scope the ripple voltage to
be sure.

There are peculiarities, of course. (Ev­
ery circuit has 'em.) A shorted diode any­
where in the bridge will blow the fuse or
trip the circuit breaker. That's easy to find
with an ohmmeter. However, if one of the
diodes should open, you'll get some odd
reactions. Remember these-they've
popped up lately in several sets. If a diode
opens, the DC output voltage will not be
affected very much-at least not enough
drop to be a definite clue. However, the
ripple voltage will always go up, and the
ripple frequency will change. That can
cause some problems in some sensitive
circuits.

The ripple will not have two even peaks

!
AC LINE

r
FIG. 1 -

ode, but I had a feeling all along that they
were there somewhere. Moral: In this
business, never say anything is impossi­
ble. If you do, it' ll come back to haunt
you.

This is a memo to fellows who write to
the Clinic for help . Please guys; do not
send mail to Boulder , Colorado! That' s
our subscription department ; they have to
send letters all the way back to New York
before I can get 'em. That means that it
takes a couple of weeks longer to get an
answer back.

Here's one more, and more important
memo. When you write in, remember to
put your name and address in the letter!
Even though that sounds silly, I've had
quite a few letters in the last few months
with no address at all. That 's very
frustrating-for some reason, those let­
ters always ask questions that I know the
answer to! If I can't find you I can't an­
swer you.

Finally , here's a note for the "Help!
Help!" department. If anyone out there
has an lLD5 octal tube, let Kelly Peters,
Box 215, Alsen ND 58311 know about it.
He needs one for an old Zenith he's re­
storing. Don't write me; tell him about it!

R-E

SERVICE
QUESTIONS

CRIVE PROBLEMS

I read your column on horizontal sweep
circuits and I'd like to argue a few points .
In sets with the common problem of a hot
horizontal-output transistor, check the
amplitude and the waveform of the drive.
If the drive is too low , the transistor will
run hot!

In one case , the set had a good picture
and good everyth ing else, but the hori­
zontal output transistor got very hot. I've
found an open electrolytic bypass capaci­
tor . The waveform was about half of
drive.

In another case, a set had good picture
and good sweep , but poor brightness
regulation and the horizontal output tran­
sistor again ran hot. The cause of that was
a resistor in the base of the horizontal-



output transistor that increased in value.
Another symptom I saw was that the
output transistor and the driver transistor
both got hot. The waveform out of the
oscillator was good, however. The cure
was to add a O.IJ.LF capacitor across the
560-ohm resistor in the base of the driver.
That makes it tum off and on completely,
as it should-Eugene Spooner, Charlot­
te , NC.

ODDBALL CURE
I wrote to you about a TS915 Quasar

with a strange problem . Blobs of different
colors would creep up the screen three or
four times a minute . You suggested
checking the filter capacitors, etc. I did
that, but it didn't help. After going around
in circles a couple of days, I found out that
the problem was with the degaussing coil.
It was turned on all the time! The quick
cure was to disconnect it.

Thanks to Leonard Pochop ofOntario,
CAfor that one. He used myfavorite cure
f ,?rdegaussing-coil trouble!

COMPUTER-VIDEO PROBLEMS
In the May issue, there was a question

from E.L.G . about a problem with a TRS­
80 microcomputer with an intermittent
video output. I had the same problem on
my Model III . It turned out to be a poor
contact on the CPU socket. It fooled me
for a while because it seemed to be ther­
mally sensitive. The cure is simply to
clean all the pins and socket. A.K.?

I' d like to know who to thank for that,
but I can't read his signature!

HANDY HINTS
I'm a technician who services G-E tele­

visions. In the June "Clinic, " a man
wrote that he had a problem with cold
solder joints in a 17AC 602. The SCR he
mentioned, Q980 is a start-up SCR; when
he put the jumper wire in he got a dark
blob . The reason for that is that the SCR is
now gated on! Take the jumper out.

It seems that a lot of people are having
problems servicing the AB and AC chas­
sis . What I did was to make up a chart of
the connections that should be suspected.
Following the chart, you can do some
point-to-point wiring to find the problem.
Be sure to use a low-wattage iron when
soldering on those boards . If anyone
wants information on how to get the
chart, send me a note and a SASE­
Douglas Stalker , B ox 35A, East
Chatham, NY 12060.

VERTICAL SWEEP PROBLEM
Theraster Is about 4-lnches high In this

RCA CTC-63XP. If I unhook the 47K resis­
tor that goes to Q102, the horlzontal­
disable SCR, the raster comes back. Cool­
Ing the SCR brought the problem back
aqaln, as does cooling CR203, a zener dl-

ode. I'm completely stumped, have you
got any Ideas?- D.V. Hal/andale, MN

I'd try a new SCR and zener. Check for
voltage across the zener to see if it's
working normally. In this chassis , the
connection from the disable circuit goes
to the vertical circuit! Frankly, I don't
know why. So, any problem here could
upset the vertical sweep.

(Feedback: The new SCR brought in a
jumping raster. I ordered a new hold­
down control, Ri07, adjusted it, and that
cleared up the problem entirely .! found
that if Ri lO or RlO5 changes value, you
will have the same problem. Dave Veld­
man, Hollandale, MN

CREEPING HIGH VOLTAGE
I've been using a trick for several years

on CTC-51 -2-3-4-5 sets to cure a high­
voltage creep. (It was discussed on page
99 In the July "Clinic.") I connect an 800­
volt or 1-KVdiode from the control grid to
ground, with the cathode going to ground.
With that, the gridcannotgo more than 0.7
volts positive. It 's saved a few tubes for
me/-A.S., Wlllodale, Ontario .

Well, that should work. However, I
still prefer replacement of the faulty tube;
you may have to try two or three to find
one , but it works . The control grid
shouldn't go zero or positive, but even if
it only"goes in a positive direction" it's
enough to cause excessive current in the
output tube. You pay your money, and
you take your choice.

NO AC SWITCH?
When poking around into some AC/DC

devices I've noted that many manufac­
turers leave th~AC supply In an always-on
condition when the unit is plugged In.
When the unit Is turned off, only the DC
side of the supply is disconnected. Is that
considered a safe practice? Of course the
transformer/rectifier doesn't use much
power, but couldn't It possibly cause trou­
ble If the device Is left plugged In with the
switch off? Instructions never seem to In­
clude a caution to remove the AC plug.-
M.w.,Mt. Dora, FL .

I think that the answer to that is a 5­
letter word (cheap). When the DC is
turned off, the set draws no measurable
current. So it's cheaper to use an SPST
than a DPST switch.

CONVERGENCE DRIFT PROBLEM
I worked on this Zenith 12A8Cl4 for

quite a while on a problem of con­
vergence drift. You told me to warm up
the diode assembly. That did not help. I
finally decided to take it out; I replaced it
with three 300-volt l -amp diodes . Presto!
No convergence drift even after many
hours. Thanks for pointing me in the right
direction!

Thanks to Jerry McAulliff of Lincoln,
Nebraskafor that feedback . R-E

• only
S12500

• 0-30 VDC at 0-2A • Excellent Regulation
• Ripple & Noise - 500 uV • Buill-in Short­
Circuit and Overload Protection

Model 3002A features continuously
adjustable current limiting and precision
constant voltage/constant current operation
with " automatic crossover. " This lab-grade
unit can also be used as a current regulated
power source.
Optional 10-turn voltage & current controls:
$25 each. Add $3.00 for UPS shipping in
Conti nental U.S. Check, Money Order or
C.O .D. accepted . Illinois residents add 6%
sales tax.

@ ELECTRO INDUSTRIES, INC.
4201 W . IRVING P K . , CHICAGO, IL 6064 1

312/736·0999
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CABLE TV
Buy Direct & Save
SUPER SPECIALS

•• CIe. J
~

40 CHANNEL
CONVERTER :

52995

Advanced Solid State design and cir­
cuitry allows you to receive mid &
super band channels.' Restores pro­
gramming to Video Recorders.

~
36 CHANNEL

REMOTE CONTROL
- t CABLE CONVERTER

56995

JERROLD 400 ?
THE ULTIMATE CABLE TV
CONVERTER

-..

. 60 CHAN NEL
INFRARED

. REMOTE
~ CONTROL

~ 512995

send $5 for Complete Catalog

DIRECT VIDEO SALES
P.O. BOX 1329

JEFFERSONVILLE, INDIANA47130
CALL

1-812-282-4766
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HOT·AIR PENCIL, model AG 700, has a
built-in, electronically controlled air-supp ly
pump and flow-heating system. It is designed
for micro-electronic soldering and desolder­
ing operations.
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Measuring approximately 10 x 9 x 5 inch­
es, the unit includes a 24-volt/50-watt output
pen, adjustab le from 50°C to 450°C, a 10­
position air-capacity regulator, and a detach­
able chip tweezer. The model AG700 is
priced at $1,177.85. - Weller, The Cooper
Group, PO Box 728, Apex, NC 27502.
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CB RADIO SYSTEM, the K-40, consists of
the K-40 speech processor microphone, the
K-40 CB radio, and the K-40 magnet ic-mount
antenna.

The transce iver is 1% inches high, 4%
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inches wide, and 6% inches deep, and will fit
into many jacket or suitcoat pockets. It in­
cludes a frequency-synthesizer circuit, and
heat-resistant transistors are used in all crit­
ical circuits.

The receiver is a dual-conversion super­
hetrodyne type with automatic noise limita­
tion in the audio stages. The microphone has
auto-sensitive amplifier circuits that adjust to
voice levels from two inches to two feet away.
There is also a tone-control switch to provide
high-pitched transmissions during congested
traffic conditions, or to switch down to a
mellow tone. It can be clamped on to any
meta l surface; no microph on e hook is
needed.

The antenna is manufactured to tolerances
that assures ± .0005" accuracy of coil spac­
ings. The K40 CB Radio System is priced at
$199.00.-American Antenna, 1500 Execu­
tive Drive, Elgin, IL 60120.

EPROM BOARD , model M60 155, can sup­
port up to 512 kilobytes of EPROM program­
ming when fully loaded with 27128's. Alterna­
tively, it can be loaded with 2764's or 2732's
for a maximum storage of 256 kilobytes or
128 kilobytes. respectively. The board can
decode a full 24-bit address, and be jumpered
to decode only 20 bits, if so desired.
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The memory can be accessed either as 16­
bit words or 8-bit bytes with full Multibus byte
swapping. The 2764's are supported on stan­
dard boards. The use of either 2732's or
2718's is a factory option.

The model M60155 is priced at $525.00 ­
TSD Display Products, Inc., 35 Orvi lle
Drive, Bohemia, NY 11716.

CORDLESS-TELEPHONE ANTENNA. The
Long Range r Plus, increases cord less ­
telephone range without the use of ground
radials. Designed for do-it-yourself installa­
tion, no pote ntia lly warra nty-voiding con­
nections or modifications to the phone base
station are required. The Long Ranger Plus is
suppnsd complete with cable and all hard­
ware necessary for mast mounting; or it may
be mou nted indoors with utili ty clips or

continued all pa ge 117

· CALL NOW
AND

RESERVE

YOUR SPACE

• 6 , rate $550 per each insertion .
• Reaches 220.500 reaoe rs.
• Fast reader service cycle .
• Sho rt lead t ime for the placement of

ads .
• We typeset and layout the ad at no

additional charge.

Call 212-777-6400 to reserve space .
Ask fo r Ar li ne Fishman. Limi ted num­
ber of pages availab le. Mail materials
to : min i-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York . NY
10003.
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ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus . machines, monitors, scopes, etc .
Color, b&w , 20mrn, foreign or domestic.
3x6 ft. space required . Profits??? Average
CRT rebuilding cost - $5. Sell for $100 =
$95 profit ; x 5 CRT's = $475 daily ; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world . Write
or call : CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
CIRCLE 84 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOK5-13
volumes by service experts ; easy-to­
understanddiagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares , personal-care appliances .
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148.1-(312) 932-9550.
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bESCRAMBLER SALE-JERROLD STAR
BASE (SB-3) or OAK MINI·CODE (N-12)
Ref. $129 now $79; Hamlin MLD-1200, reg
$159 now $129; 63.5 Filters for bars and
beeping, reg $49.95 now $29; Deluxe III UHF
Sine-wave kit (the best) reg $329 now $175;
Microwave system only $59.95. Everything
else 10% discount with this ad. VISA·MAS­
TERCARD and MONEY ORDERS ONLY!
Latest catalog $5.00 (refundable) includes
schematics. TV PRODUCTS CO., 635 Park
Ave., Idaho Falls 1083402.

CABLE TV DESCRAMBLER KIT $39.95
Computerized addressable gated sync type.
We also have complete line of Jerrold and
Oak cable TV converters and descramblers.
Such as, Jerrold gated sync (SB-3), Oak
sinewave (N12), and Jerrold 61 channel re­
mote control converter descrambler (DRX­
DIC-l05). 90 day warranty. SEND $2.00 for
"INFORMATIVE CATALOG" for prices and
availability to: J & W ELECTRONICS, iNC.,
P.O. Box 61-X, Cumberland, RI 02864.

CIRCLE 63 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali­
ty items. Your single source for precision
tools used by electronic technicians, engine­
ers, instrument mechanics, schools, labora­
tories and government agencies. Also con­
tains Jensen's line of more than 40 tool kits.
Send for your free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.
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DIGITAL SOUND from your analog "Records
and Tapes." Byusing dynamic expansionand
filtering in sophisticated circuitry, the ASRU
improves dynamic range by 18dB. See R-E's
3-4/81 cover story or our free catalog (in­
cludes equalizers, power meters, etc.). $120
postpaid, MIC , Visa add shipping. SYM­
METRIC SOUND SYSTEMS, (707) 546­
3895, 856H Lynn Rose Ct., Santa Rosa, CA
95404.

Make your own prototypes! This 14" IN­
Line Press Brake is constructed of high­
grade ductile iron castings and steel parts.
Standard equipment includes male dies for
straight or box bends from W' to 14" plus a
FREEurethane forming pad. Write or call for
literatureand prices on our SPECIAL Shear­
Notcher-Brake package. PACIFIC ONE
CORP., Suite K350, 513 Superior Ave.,
Newport Beach, CA. 92663; (714) 645­
5962.

CIRCLE 51 ON FREE INFORMATION CARD

MICROWAVE RECEIVER SALE-Complete
system. Quality units similar to illustration.
Made to sell for $149.00. Our huge volume
allowed special factory purchase. Made in
U.S.A. Supply limited. Order today! (Dealer
ten pack just $499 FOB) VISA, MASTER­
CARD or Money orders ONLY! T.V. PROD­
UCTS CO., 635 Park Ave., Idaho Falls, 10
83402. DESCRAMBLERS? We stock all
types. Send $5.00 (refundable) for new cata­
log includin schematics.

PAY T.V. DECODERS Completely assem­
bled and tested. Compatable with ZENITH
Z-TAC and SSAVI systems. No internal T.V.
connections. Built in VARACTOR TUNER.
$129.0 0 VISA, MIC , and C.O.D. orders
accepted. DECODER DISTRIBUTORS CO.,
23400 Michigan Avenue, Suite 502 Deaborn
Michigan MI 48124 (313) 562 • 9661. Other
models available, we also ship to Canada

CIRCLE 92 ON FREE INFORMATION CARD
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COMMUNICATIONS CORNER
A computer-controlled antenna tuner

HERB FRIEDMAN, COMMUNICATIONS EDITOR

TO TUNING·
MOTOR CONTROL
CIRCUITS

SLOPE
DETECTO R

controlled tune-up takes about 15
seconds.

The computer itself consists of the re­
mote SWR detector, a slope detector that
senses increasing or decreasing SWR,
and motor-drive circuits (fed by the slope
detector) that control the motors attached
to the tuning capacitors . (See Fig . 2.) The
forward and reverse DC outputs from the
remote directional coupler-which can
be connected directly at the transmitter's
output (where it really belongs)-is fed to
a four -quadrant multiplier. There, the
SWR is calculated from the two DC vol­
tages sent by the remote coupler. The
SWR value is represented by a DC volt­
age that is fed to an operational amplifier
and on to a slope detector.

How it works
At the first instant of operation, one

tuning motor steps. Assume that causes
the SWR to increase, which, in tum,
causes the input to the slope detector to
increase . That is recognized as an in­
crease in SWR so the slope detector
causes the first motor to tum off and the
second to start. As long as the slope de­
tector senses a decreasing slope,
representing decreasing SWR, it keeps
the second motor on . If the slope de­
creases and then starts to rise, the detector
turns off the second motor and activates
the first. In other words, the detector
alternately steps the tuning motors so that
the slope tends to decrease.

At some point the motors must be stop­
ped or they will constantly "hunt" for a
lower SWR. That is accompl ished
through a front-panel TUNE SWR selector
that is set by the user to the minimum
acceptable SWR. Let's assume the selec­
tor is set for 2:1. When the SWR is re­
duced below the selected value-in this

continued on page 117
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FIG. 2

tor") and the tuning capacitors have
knobs and can be manually adjusted for
minimum SWR (or best match, whichev ­
er term you prefer) . But in this instance
manual " tuning" is mostly used for
tweaking the tuner .

In the Miller tuner the "bull" work is
done by a computer. The instant the
transmitter is keyed, the tuner samples the
conditions on the transmission line and
feeds the information to a computer that
controls small motors attached to the tun­
ing capacitors. If the computer senses an
SWR that exceeds a minimum value
(selected by the user), the tuning motors
automatically adjus t the capacitors for
con tin uously decreasing SWR. (The
loading coil is pre-set by the user for a
specific operating band or frequency
range.) When the compu ter senses that
the SWR is below the user-se lected mini­
mum SWR value it makes no further tun­
ing adjustments . The average computer-

BECAUSE OF THE SOMEWHAT EXTENSIVE,
if not excessive , attention given micro­
processors by newspapers , magazines,
and even TV news programs, it's not un­
common to find that to many persons
outside the compu ter industry the term
computer is synonymous with micro­
processor. Actually, the two don't neces­
sarily have a relationship. We' ll look at
an examp le of that this month : an automa­
tic antenna tuner, the J.W. Miller (19070
Reyes Avenue, PO Box 5825, Compton,
CA 90224) model AT2500. While that
tuner (shown in Fig . 1)uses a computer, it
is an analog computer-the unit does not
contain any type of microprocessor.

The Miller automatic antenna tuner is
much like the average high-performance
non-automatic tuner. Among other fea­
tures, it's rated for a frequency range of
3:0 to 30 MHz at better than 2500 watts
PEP for sideband; it will match its 50­
ohm input to an output between 10 ohms
and 300 ohms, and it will accommodate
longwire and coaxially fed antennas. The
tuner also has a built in output-power
meter and a remote direct ional coupler for
an SWR meter; and there are several pro­
tection devices-such as automatic drop­
out of the linear amplifier or reduced out­
put power through the transmitter's ALC
(Automatic Level Control)-in case the
SWR is excessively high.

Now all this sounds, or at least reads,
familiar-just another feature-loaded an­
tenna tuner. To some extent that is true .
Both the loading coil (the "band selec-
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NEW PRODUCTS
cont inued fro m page 112

double-back tape (not supplied). It has been
designed to meet the CPSC (Consumer
Product Safety Commission) shock-hazard
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standards to 14,500 volts. It is priced at
$59 .95. - Shakespeare Company, RFD
#3, PO Box 733, Newberry , SC 29108.

·STRIPPING TOOL, model PTS-3, is a light­
weight , multi-purpose hand tool that will strip
wires of sizes between 10 AWG and 26 AWG
and, in the case of multi-core cables, those
with diameters up to 0.350 inch.
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With a single squeeze of the handles, the
insulation on the wire is severed and the slug
automatically removed. The blades are self­
adjust ing and a tension-setting device is in­
corporated in the tool for extremely critical
applications .

A wire cutter, for cutting wires to length, is
incorporated in the tool, and all cutting and
stripping blades are easily replaced. The tool
is 7 V.ounces, and measures 6 % x 3 inch­
es; it is manufactured from a combination of
hardened steel and polypropylene plastic.

The model PTS-3 is priced at $44.00. ­
The Eraser Company, Inc., PO Box 49611
Oliva Drive, Syracuse , NY 13221.

JOYSTICKS, Supr-Stick DeLux, Supr-Stick
CC (shown), and Supr-Stik Xtra Lite, all have
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arcade components and microswitches. All
components are replaceable, and the action
button on each is located centrally to accom­
modate both left-handed and right-handed
players.

Supr-Stick Delux includes suction feet and
an automatic fire control; it is compatible with
all Atari-type games and computers, and is
priced at $39.95.

Supr-Stick CC (Colecovision Controller)
has the same quality full microswitch and fea­
tures a full keypad with slot for overlays, and
two oversize action buttons; it is priced at
$34.50.

Supr-Stick Xtra Lite uses smaller compo­
nents and a smaller base; it does not include
suction feet or auto-fire control, but as with the
other two models, there is a one-year warran­
ty. It is priced at $19.95.-D-Zyne Video
Products, Inc. 64 Dayton Road, Waterford,
CT 06385.

SOLDERING/DESOLDERING SYSTEM,
model MP-1, is self-contained and so port­
able that it can be used anywhere that elec­
tronics equipment needs to be repaired - in
depot, in mobile vans, in remote field-service
centers , or on-site. It operates from AC and
12-volt DC sources.

The model MP-1 warms up in one minute.
Desoldering and soldering are accomplished
with a single handpiece with a finger­
activated vacuum. The model MP-1 provides
spike -free MOS safe operation and precise
tip temperature control for high reliability re­
pair. It is priced at $395.00 - Pace, Inc.,
9893 Brewers Court , Laurel, MD 20707.
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CHASSIS MOUNT, model 601 and model
602 (shown) offers a load capacityofa full 100 ,
pounds and a width capacity of up to 18
inches . The upright arms , legs, and
crossbars are made of Yll-inch and H'4-inch
square tubinq and provide a pivot-cente r
height of 9 inches from work surface. For
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safety, a positive lock detent is visible while
rotating the chassis, and a visual indicator
shows when the safety latch is engaged or
disengaged. An all-metal friction brake allows
for either left or right hand operation, and is
located at a natural angle for a seated opera­
tor.

The model 601 has scissors clamp; the
model 602 has self-center ing heads; both are
priced at $199.95.- PanaVlse, 14024 Sylvan
St., Van Nuys, CA 91401. R-E

COMMUNICATIONS CORNER

continued fro m page 114

instance 2:I-a STOP command is issued
by internal logic circuits and the motor­
drive circuit is turned off . At that point the
operator can manuall y tweak the controls
if an even lower SWR is desired (assum­
ing the SWR can be further reduced) .

If the transmitter frequency is changed,
causing the SWR to rise, the motor drive
circuits will be reactivated when the SWR
exceeds the TUNE SWR reference value .

Note that while there is no micro­
processor of any kind , the tuner is truly
computerized-it makes a decision based
on the transmission-line variables (the in­
put from the directional coupler) and the
limitin g variable (minimum acceptable
SWR) specified by the user.

If you were to ask why the same idea or
techniques could not be applied to tuning
of the transmitter 's final RF amplifier, the
answer is, of course , that it is entirely
possible. There is not much difference in
sensing the slope of a DC voltage that
represents SW R o r th e slope tha t
represents input current to the final arnpli- z
fier . Doing it for SWR is a little easier and ~
a good starting point. With some refine- ~

ment of the technique and a reduction in ~

the cost of the components, automatic :D

tuning will probably make its appearance cD
in ham gear very soon. R-E ~
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Your own telephone can become a 24-hour-a-day lifeguard!

The SENSAPHONE Transforms Your
Telephone Into a FUll-Time Monitor,

whet her YOU're Home Or Not.
TALKSTO YOU -:­
IN CLEAR ENCLISH

Your Sensaphone uses a standard
built-in modular telephone connector.
Instead of plugging your phone into
the wall, plug it into the Sensaphone.
then in tum plug the Sensaphone into
the wall.Total time: 10seconds.

Once installed, the Sensaphone
does its job and reports its findings in
clear English.For example -

• If you aren't home and a problem
occurs, it calls anyone you've
designated and reports that pro­
blem, in English. then arranges
to quit calling once the message
is acknowledged.

• If you want to know what time it
is, your Sensa phone tells you ­
in English.

• If you want to know the current
temperature in the room, your
Sensaphone tellsyou - in English.

• If the backup batteries (which
hold the "memory" if you have
a power failure) are low, your
Sensaphone tells you so - in
English.

• If you call in from the outside to
learn how things are, your Sensa­
phone reports on all conditions ­
in English.

YOUMAY NOT BELIEVE IT AS YOU
READ THIS, BUT YOU'LL BELIEVE
WHEN YOU PLUG IT IN. YOUR
MONEY BACK IF WE'RE EXAG­
GERATING.-

Read This Section
Carefully:
Your SENSAPHONE Will
DO All This-

1. You can call in from any phone
in the world. SENSAPHONE will
report every monitored condi tion
to you .

2. You can listen to room sounds
in your home or office through
the powerful built-inmicrophone,

. from any phone in the world.
~. 3 . It reports specific unusual sounds,
z such as a smo ke alarm's ringing
o or buzzing, or a burglar alarm.a:
t; 4. It monitors and reports on any
~ thre e other conditions of your6 choice (basement water level:
i5 door or window opening: water
~ heater: appliance on).
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5. (Get this!) If one of the pre ­
programmed problems occurs,
it automatically calls you or
anyone you designate, then states
in English what the problem is.
If the first person called doesn't
answer, SENSAPHONE calls up
to four numbers in rotation until
someone answers and acknow­
ledges receiving the call.

6. It mon itors your household or
office electricity, so if your
refrigerator or lights go out,
it reports the problem.

7. If room temperature rises above
the number you preset, or falls
below it,Sensaphone tells you so.

8. An automatic dialer calls any of
eight numbers with one-button
dialing.

9. It tells you the correct time , in
English, including whether the
time is a.m. or p.m.

10. It tells you the exact room tem­
perature, on request.

Mon itor your home from
any phone in the world.

The Sensaphone $249.95
two for $229.95 each

A FANTASTIC GIIT IDEA!
add $3.50 per tota l order for shipping

WEABSOLUTELY GUARANTEEI
Plug your home or office phone (or both) into
the Sensaphone. Use it for up to 30 days. If for
any reason you decide you don't want to keep
it. return it for a 100% refund .

For fast delivery on credit card orders,
call toll-free 24 hours a day.

7 days a week:

1·800·443·0100
Ask for Extension 111

Or send check or money order.
Please add $3.50 per total order

for shipping.

The Sensaphone isanother electronic
marvel from

N€W HORIZONS
Dept. R11 . 5-31 Fiftieth Avenue

Long Island City. NY 11101
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as why it offers a degree of temperature
stability. You also learn the differences in
amplifier types and about amplifier band­
width. You also learn about the impor­
tance of neutralization and how a
frequency multiplier works . .

Unit three covers operational ampli­
fiers. In it you will learn about common­
mode rejection ratio, input resistance,
output resistance, offset current, bias cur­
rent, slew rate, and other factors that de­
termine op-amp performance . The unit
also will teach you about op-amp circuits
such as comparitors and simple inverting
and noninverting amplifiers . Also cov­
ered are voltage followers, summing am­
plifiers, and differential amplifiers . The
unit is rounded out with a discussion of
lowpass, highpass, and bandpass active
filters that use op-amps ,

For many, the material presented in unit
four will be old hat; that unit covers power
supplies . That information is essential,
however, to the beginner in electronics. In
that unit the characteristics of half-wave,
full-wave, and bridge rectifiers are dis­
cussed. You also learn about the effect of
filter capacitors on output voltage, ripple
voltage, and a diode's peak inverse vol­
tage. After that, you'll find out about the
characteristics of capacitor, resistor-ca­
pacitor, and inductor-capacitor filters, as
well as the operation of half-waveand full-

continued on page 124

DON'T
"FORGET

EQUIPMENT REPORTS

What's covered
The first unit of the course concentrates

on amplifier basics and explains the im­
portance of those circuits . That module
takes you through the basic types of am­
plifiers and their theory of operation . It
completely discusses such topics as gain
and biasing techniques. By the end of the
chapter, you are designing basic common­
emitter amplifiers and determining the
class of operation for various amplifier
circuits. Finally, you are led through am­
plifier-coupling techniques . The chapter
also discusses such factors as thermal sta­
bility.

Unit two takes what you have learned in
unit one and applies it to specific applica­
tions so that you gain a greater under­
standing of amplifier functions in dif­
ferent situations. It begins with circuits
used to amplify DC and low-frequency
AC signals and then progresses through a
discussion of IF amplifiers , RF ampli­
fiers, and video amplifiers. Also included
are audio, and power amplifiers .

As you go through the unit, you learn
about such things as a Darlington circuit
and how a basic differential amplifier can
be used to amplify a single input, as well

continued from page 42

sortment of half-watt resistors; two linear
potentiometers; ceramic, electrolytic,
and mylar capacitors; three inductors; an
audio transformer; a variety of diodes and
transistors; a 5741 operational amplifier,
and a 555 timer. Also included are such
miscellaneous items as solder, 22-gauge
wire, a three-inch speaker, a 3579.545
kHz crystal, a small lamp, an alignment
tool, and a small parts container.

As is usual with Heathkit educational
products, the electronic circuits manual,
which is packaged in a three ring binder,
is clearly written, features informative,
easy-to-understand graphics, and is
printed on high-quality paper. Also in­
cluded in the package is a series of six
instructional records that are keyed to the
text; they provide reinforcement and help
speed the learning process .

It is important to realize that a good
portion of the instruction involves hands­
on circuit experimentation, which is very
valuable. It greatly reinforces the material
in the text, and helps assure that the mate­
rial learned will be retained. But because
there is so much experimetation certain
test equipment, including an oscillo­
scope, a DMM, and the Heathkit
ET-3100B trainer, are extremely helpful.
The trainer, which is also used in the three
previous courses in the sequence, is avail­
able as a stand-alone device for $99.95 as
a kit and $169.95 fully assembled . It is
also offered in a package with the course
for $144.95. The course alone sells for
$64.95 .
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·MA RKET CENTER
PLANS & KITS

CATALOG! 40 pages of neat electronics parts and
kits. Send 50 cents refundable first order. BEC
ELECTRONICS, Bo x 401244R, Garland, TX
75046 .

FUN kits- low cost. Easy to build educational
electronics projects . Handbook /catalog $1.00. TRI·
ANGLE ELECTRONICS, 89 Arkay Drive, Haup­
pauge, NY 11788.

PRINTED-clrcult boards . Quick prototypes , pro­
duct ion, design, reflow solde r send print or descr ip­
tion for quote to KIT CIRCUITS, Box 235 Clawson,
M148017.

PROJECTION TV.•• Convert your TV to project 7
foot picture. Results compa rable to $2,500 projec­
tor... total cos t less tha n $30.00. Plans & lens
$19.95... Illustrated information free...Credit card or­
ders 24 hours. (215)736-3979 . MACROCOMA·GC,
Washington Cross ing, PA 18977.

MOST advanced sine converter descrambler
available. PCB and plans $15. JIM RHODES, 1025
Ransome Ln., Kingsport, TN 37660 .

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
D ELECTRONICS, PO Box 21, Jenison , M149428.

SPIRIT life energy detector and separato r complete
plans $4.00. PO 893, Torrance, CA 90508 .

STOP
LOOKING FOR R1I:5 19TORS . CAPAC ITORS . DI cx.S . METl:RS
HARDWARE , COHTROLS , POWER RESISTORS, TRANSISTORS ,
I C ' S , TRANSf'ORMlOtS , '"USES . K ITS. LIED' S , CA 8IPCTS .
S ltND 11 .00 I R E:f' l..IC)A BLE ) . FOR ot..R CATA LOGo Of" OVER
1 100 ITENS OR SItNO A S TAMP f"OR OUR f'LYDl . 1 . HOLR

TLR-I AROlI'C) T I ME • LOW PR ICES • 100' GUNlo\H'TTE

Deytepro Electronics,Inc.
3029 N. WILSHI RE LN., ARLINGTON HTS~ ILL . SOOO4

312-870-0555

GIANT scree n oscilloscope converte d from any
size TV. Technicians, hams, broadcasters, hobby­
ists: minor Inexpen si ve changes convert TVto su­
persensitive test ing device . No experience needed.
Follow clear-cut plans. Fully Ill ustra ted . Perfect for
workshop, lab, school, etc. Any size screen ... any
size TV co mp lete plans .. . $4.00 (plus $1.00
postage & handl ing). MILLCO, Dept OP-03, Box
8561, Waco, TX 76714.

StereoSynthesizer
Creates co ncert hall sound from any mono sound source. Get
your hands on one of our ' ti.QI" ones - Build anyone of our £.§
satis fy ing premium hi-tech kits. Send for FREE CATALOG.

RODCAR EL ECT RO NI C SA LE S 214-351 '9895
998 M r e Or ve Dall as Te x as 7522 0

Up·TO-DATE electronics k its . Amazing high
quality. Unbelievable low price. Free catalog. IN­
TERNATIONAL POLYTECHNIQUES., PO Box
862, New York, NY 10002.

HI.-F! speaker kits, auto speakers systems and te«
dnvers from the world's finest manufacturers. For
beginners or experts . Free literature. A&S SPEAK·
ERS , Bo x 74 62R, Denver, CO 80207 (3 03)
399-8609 .

UGHT ch aser/color organ kits, rack mount units .
20% off sale. DESIGN SPECIALTY, PO Box 1995
Huntington Beach, CA 92647. '

SAVEl Build your own cable TV converter. Com­
plete manual $3.00. JKA ENTERPRISES, Box 234.
Lyman, SC 29365.

MICROWAVE televis ion " downconverte rs". Ex­
clusive new five stage design. Easily assembled.
Catalog: $2.00 (refundable). NOS, Box 12652-R,
Dallas, TX 75225.

To run your own classllied 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.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertis ing you wish your ad to
appear. For special headings, there is a surcharge of $15.00.
( ~ Plans/Kits () Business Opportunities () For Sale
~ ) Education/Instruction () Wanted () Satellite Television

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, 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

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

ULTRASONICS-- complete kit builds attractive de­
tector and solid state switch. Control AC lights, other
appliances. Turns lights on when room is entered,
off when room is empty. Use alone or as part of a
security system. Complete kit $49.50. Finished unit
$74.50. Mail check for prepaid immediate shipment.
ADVANCED ENERGY TECHNOLOGIES, INC., 30
Brower Ave., Okas, PA 19456.

VIC·20 owners. Build inexpensive 'X', 'Y' table .
.0005" accuracy. Complete plans and cassette pro­
gram $9.95 . D&B ENGI NEERING, Box 5174
Spokane, WA 99205-0174.

MICRC;>WAVE television "antenna: Highest poss i- /
ble gain. Definitely upgrades all existing microwave
systems. Plans $9.95. Kit $34.95. MICROWAVE
SPECIALTIES, Box 641, Citrus Heights, CA 95610.

LASERS: complete units $150.00. Ruby rods from
$25.00. Laser surplus parts . Best prices anywhere.
MEREDITH INSTRUMENT, 6517 W. Evia, Glen­
dale, AZ 35302.

3Y2 digit led panel meter $25.00. Make your own
DVM capacitance meter. 6 month guarantee. For
free brochure write to DIGITAL DEVICES, PO Box
511 , Richmond , CA 94806.

DESCRAM BLERS
AM ERICAN - CANADIAN

C-l000 I ZENITH TYPE
[)escrambles " over Ihe air " and
"cabte" sync suppressed active
video inversion signals.

. ." Ready 10 go C·, 000 379.95
:,.:.. . Comp'e'e Kit C·l 000K 274.95

Printed CirCUli & Manual. 74.95

•

C·l00 I JERROLD TYPE
Gable [)escrambler for il>band galed
suppressed systems .

Ready to go C·lDO 119.15
Comp'elo Kil C·l 00K 54.95

SEND 12 FOR COMPLETE IN FORMA TlV E CATALOG TO
DETE RM INE WHA T TYPE YOU NEED .

AU J & 0 products .ue engmeered. eet COPIfd. I n are gu.rlnletd
90 d.J.yS&we sl,1ndbehind our productswhereOlhers 1,111 10
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CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
$1.90 per word pr:epald (no charge for zip code)...MINIMUM 15 WORDS. 5% discou nt for 6 issues,
10% for 12 issues within one year , if prepaid.
NON·~OMME~~IAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word
prepaid ...no minimum.
ONLY FIRST WORD AND NAME set in bold caps . Additiona l bold face (not availab le as all caps) at 15¢
per word . All copy subject to publisher 's approval. ADVERTISEMENTS USING P.O. BOX ADORESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPP LIES 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 (l.e., August issue closes May 20th). When normal clos ing date falls on Saturday,
Sunday , or a holiday, issue closes on preceding working day.

FALL
SPECIAL

Buy 1 kit
Get 2nd kit
It VI price

Oller ends 10/1 /83

J .0 ENGINEERING
P.O. Box 6099

Falmouth, Maine 04105

Dealers Wan red
Specia l Quantiry Pricin g

COD's- OK



SATELLITE TELEVISION

TI-99/4A SOFTWARE

DEALERS wanted : Channel 3 notch filters , send
$15 for samp le and quantity price list. Money back
~uarantee. LEE KURTZ, 235 SW 87th Ter., Planta ­
tion, FL 33324 .

LSR UHF converters with AGC: gated pulse wave
BT-1 (speaker box), parts $115.00. Sound out from
the TV type : deluxe liB sine wave, parts $100.00 ;
digita l ZJFV-5, parts $175.00. Quantity discounts.
Plans : large SASE (54 cents postage). Free ship ­
pinglhandling. 1-312/267-3455. LSR ENGINEER­
ING, Dept. RE, Box 6075, Chicago, iL 60680-6075.

SINCLAIRITIMEX

CHANNEL 3- 65 dB super notch filter. 63.5 mHz.
$29.00 postpaid . TV PRODUCTS, 635 Park Ave.,
Idaho Falls, 1083402.

CABLE TV

FREE LCD WATCH WITH KIT

COMPUTER aided design now available to the
experimenter at low cost with our EE series soft­
ware. EEPWR designs fUlly regulated solid state DC
power supplies to your specs. EESPK designs
custom speaker enc losures and crossover net­
works. Each performs all calcu lations, disp lays cir­
cuit diagrams. 16K cassettes $24.95 each. Both
$39 .95. Deta ils $1,00. MINDGATE, Box 74, Ken­
more, NY 14217.

EPROM programming sevice for hobbyists and
commercia l users. All common EPROM types .
Write for complete list ing and pric e information .
ELECTRONIC COMMUNICATIONS SERVICES,
PC Box 441, Franklin Park, IL 60131.

EPROM PROGRAMMING
SERVICE

TRUCKLOAD sale Ampex high quality open reel
tape . 1800' or 2400 ' on 7" reels, used once . Case of
40, $45 .00. Cassettes available .VALTECH ELEC­
TRON ICS, Box 6-RE, Richboro , PA 18954.

TIMEx/SINCLAIR

REEL TO REEL TAPES

TI·99/4A owners . Send for free list of new and excit­
ing, low cost software. DYNA, Box 124, Hicksville,
NY 11801.

ONLY TImex10wn has Compucat II. You load this
16K catalog into your T/S computer- it's not on
pape r. Tape has free samp le programs too! Just
$4.00 ppd from: TIMEXTOWN, PCB 318R, Nfld, NJ
07435.

SATELLITE
TV

MAGAZINE

Causes speed radar guns anddevices toread outyour choice 01
eithera percentage 01yourtruespeed when in automatic mode
(example: Your speed; 76 mph, automode set lor 75%, speed
displayfrl- 57mph).orlhespeed thai youdial inwhen inmanual

=ride~~:~il:ot~r=~~~~~~cf:t%':~
described inthisliterature is Ill)( iegalloruseagainstpoliceradar.
andIs notFCC approved.
Forcomplete Irterature andplanpackage. send 514.95 10:

Philips Instrument Design Co. Inc.
8135 S.W Nimbus.BUilding Ill , Suite '114 S
8eavenon. Oregon 97005

SATELLITE cables . connectors type-N UG-21D/U
$3.00, elbow $5.25, UG-57B /U $5.25, UG-29B1U
$3.90, F-59A 10/2.15, RG-61U12 centslft, RG-59/U
copper 12 centslft, RG-2131U36 centslft, RG-214/U
$1.55/ft . Shipping 10%, $3.00 minimum . Free cata­
log- NEMAL ELECTRONICS, 12240 N.E. 14th
Avenue, N. Miami, FL 33161 (305) 893-3924.

PAY TV/AMATEUR TV
RECEIVERS

24 ho ur movies, specials, sports, etc.
GUARANTEED FINEST models anywhere!!

Writ. or C4JI/or l'RE£ BROCHUREl
JARIK, 632 West Doran , Suite 602
Glendal e, CA 91203, (213) 956-5839

FREEl information on 100 satellite television chan­
nels plus free catalog of proven do-it -yourself plans/
kits for easy, low-cost, attractive satellite antennas .
Wholesale electronics components . GFI-5, Box
9108, Missoula, Montana 59807. "Consumer Guide
to Satellite Television "-$6.95.

THE orig inal Howard/Coleman TVRO receiver! In­
structions, schematics , layou ts, printed -c ircuit
boa rds: Robert Coleman, Rt. 3, Box 58-ARE, Trav­
elers Rest, SC 29690 .

RECEIVE 80 channels satellite system only $1299
complete informatio n and order forms, send $3.00
to REMINGTON'S SATELLITE SALES, RR2. Box
124, Nob lesville, IN 46060.

SATELLITE TV receiver breakthroug h! Bu ild
your own commercial qualltr recei ver nowl
Complete Instruction manua $10.00 ! XANDI,
Box 25647, Dept. 21R, Tempe, AZ 85282. .

CATALOG: Hobby, CB, Broadcasting. Linears,
transmitters, bugging devices, scramb lers. down­
converters, much more. $1.00 (refundab le). PAN­
AXIS, Box 130-F11, Paradise , CA 95969 .

REPLACE NE 564 (UHF sine W<M3 boards) deluxe
I, II rev.B by IC . and parts available everywhere .
Gua rantee works great, modi fication , plans, circuit,
chokes, $25 .00. Money orders on ly. ADVANCE
ELECTRONICS, Box 3298, Cu lver City, CA 90230.

SCHEMATICS, Caleco, Intelliv ision , Timex 1000.
$9.95 each . IRATA , Box -RE, 2562 East Glade
Mesa, AZ 85204.

EXPER IENCE· QUALITY· VA RIETY

COpy video game cartridges, worth $200.00 for
only $2 .00 . Easy. Uses cassette tapes . Plans
$10 .00 . Information 75 cents. HCO., Box 455,
Sandy, UT 84091 .

CBC INTERNATIONAL. P.O. BOX 31500RE ,
PHOENIX. AZ 85046 (602) 996-8700

HOW to save energy, AC. , induction motor, one chip
IC and few parts , no powersupp ly, work on AC. Saw,
grinder, drillpress, etc. For circuit application note,
send $2.00, JAYSHREE, 8313 N.W. 109th Tr., OKC,
OK 73132.

BUSINESS OPPORTUNITIES
PROJECTION TV... Make $$$ assembling projec­
tors ... Easy... Results comparable to $2500 .00 pro­
jectors... Your total cost less than $20.00. ... Plans,
lens & dealers information $17.50 .... Illustrated in­
formation free ... MACROCOM-GCX, Washington
Crossing, PA 18977. Credit card orders 24 hours .
(215)736-2880.

MECHANICALLY incli ned ind ividuals desirin\l
ownership of sma ll electron ics manufacturing busi­
ness- without investment. Write : BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

PLANS & KITS

WH OLESALE MATV/CATVNCR equ ipment, an­
tennas, audio cab les, adapters, orig ina l/rep lace ­
ment cartridges & sty li; telephone accessories,
radios, cassette recorders, speakers, etc., send let­
terhead for free catalog (212) 897-0509 D&WR,
66-19 Booth, Flushing, NY 11374.

g nrNNI-IYNIL.­
W TOOLS-TOOLKITS

FREE CATALOG
CALL (215) 825-4990

DESCRAMBLER SALE

EARN money! Selling computer software from your
home. For details write to : COMPUTER SER ­
VICES, PC Box 7748, Tucson, AZ. 85725

VIDEO game repair business. Start your own. Infor­
mation/parts list $5.00 . BEST ELECTRONICS,
4440 Sheena, Phoenix . AZ. 85032.

Investment unnecessary . knowledge not reo
quired, sales hand led by profession als. Ideal
hom e business. Wri te today for ' fac ts'

Postcard will do, Barta-RE·X, Box 248,
Walnut Creek,"CA 94597.
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DESCRAMBLER TROUBLES
SINE wave descrambler problems? Manual in­
cludes trouble shooting, alignment, antenna hook­
up, improvements, theory. $15.00. SIGNAL, Box
2512-R, Culver City, CA 90230 .
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INVENTIONS, ideas, new products wanted for pre­
sentation to industry and exhibition at national tech­
nology exposition . Ca ll 1-800-528-6050. Arizona
1-800-352-0458 . X831.

ROBOTICS BOOKS

WANTED: old Western Electric, RCA, tubes,
speakers, amplifiers.7137284343. MAURY CORB,
11122 Atwell, Houston, TX 77096.

CB radio books , kits, modifications, catalog $1.00
refundab le. APS, PC 263RE, Newport , RI 02840 .

CB EQUIPMENT

WANTED

ROBOTICS books-' build your own robot. Write
. now for free catalog. KOHN RE11, Box 16265, Alex­

andria, VA 22302 .

CABLE sinewave descrambler from over-air . In­
structions inciuding deluxe. scrambled microwave,
optional over-air, $8.00. Manual in descrambler
troubles classificat ion , instructions, $20 .00 . SIG­
NAL, Box 2512-R, Culve r City, CA 90230.

CONVERT SIW KIT TO CABLE

Product Information - Test Reports
Antenna Insta llation - Legal Aspects

Satellite Television-
the growth industry of the '80's.

Send $1.00 lor sample copy to

SATELl..ITE TV MAGAZINE
P.O. Box 2384 - Dept. R - Shelby, Ne28150

A monthly of 1OO-plus pages.

CABLE-TV EQUIPMENT
DESCRAMBLERS for cable TV model TX-200,
amazing price, only $79.95 compatible with Jer­
ro ld Starbase-3 or any gated pulse system. Au­
tomatic gain control. Highest quality compo­
nents. One year guarantee. Othe r types
ava ilable. Deluxe catolog $3.00. TELETECH, 120
Wall Street, Suite 1044, Dept. RE 11, New York
10005.

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

JERROLD Star Base (SB-3) or Oak Mini-Code
(N-12) reg.$129.00 now $79.00; Hamlin MLD-1200,
reg. $159.00 now $129.00; 63.5 filters for bars and
beeping, reg. $49.95 now $29 .00; Deluxe III UHF
sinewave ki t (the best) reg. $329.00 now $175.00 ;
microwave system on ly $59.95. Everything else
10% discount with this ad. Visa-MasterCard and
money orders only! Latest catalog $5.00 (refun­
dable) includes sch ematics. TV PRODUCTS CO.,
635 Park Ave., Idaho Falls, 1083402 .



FOR SALE SATELLITE TV VIEWERS
Get the mo st com plete week ly listings.

Send $1 fOf' simple copy. Ql

!3iZj~'t'::n
P.O. Box 30B, Fortuna, California 95540
10C!-358-9t97 (U.S.) • 100-516-1717 (YUf.)

707-715-1476 (ell others)

CABLE TV converter/descrambler. Lowest price
anywhere. Oak N-12 or Jerrold SB-3 replacement
$79.00, combo with 35 channel converter $139.00,
Jerrold DRX-3DIC with remote$179.00.Send $2.00
with order or for catalog, refundable with your order
to: CK ELECTRONICS, 397 Route 18 East, Suite
377, East BrunswiCk,NJ 08816, 201-739-2671.

PARABOLIC dishes 20" $6.95 ea. 28" $15.00 ea.
Inc ludes bracket. Lotsof 100pes. VIKING PRECI­
SION, INC., 4631 South 35th Place, Phoenix, AI.
85040 (602) 276-6218.

PICTURE tube rebuilding equlpment- we sell &
buy new & used equipment. Free training. ATOLL
TELEVISION, 6425 Irving Park, Chicago, IL 60634.
Phone (312) 545-6667.

TV, signal manual, covering UHF, cable, microwave,
satellite.150+ pages full of information. New infoon
the Orion-C converter for satellite owners, 24 hr.
COD hotline (301) 668-7099. Or send $21.95 +
$2.00 shipping to TELE-PUBLICATIONS, PO Box
16993, Baltimore, MD 21206.

S&W ELECTRONICS
145 Nor th Main

Bountifu l. UT 84010

(801) 295-1166
Dealers Wan led - COD'S

S3 :

ALARM ! Vic 20/ 64 CoCo Sinclair become $1000
burglar firesystem. Cassette, documentation (spec­
ify microprocessor) $29.00. Retailers inquire. Cata­
log. SK IDMORE 'S H'N'S, 716 Walker Avenue,
Greensboro, NC 27403. Sinclair piano, music pro­
gram, cassette all hardware $9.00.

Suggesled Relail $259.00
Spec ia l $74 .95
2 Year Warranty

ELECTRONIC Surveillance! Incredible manual,
"Homebrew Buggi ng" outlines wiretapping, bug­
ging, and other techniques used by professional
operatives (schematics included)- $15.00. Send

. $3.00 for our catalog of amazing books and prod­
ucts. A.T.I.S., Dept. R, 61 Gatchell St., Buffalo, NY
14212.

o

CABLE TV SECRET&--the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showt ime, descramblers, converters , etc . Sup­
pliers list included. Send $8.95 to CABLE FACTS,
Box 711 -R Pataskala, OH 43062.

XENON FLASH LAMPS

RESISTORS V. & 1.-2W5%C.F. 3 cents. 1%M.F. All
values. No minimums. Volume discounts. Write JR
INDUSTRIES, 5834-B Swancr eek, Toledo, OH
43614.

PRINTED-circuit boards: single side, prototype,
and quantity, quick delivery. Send positive, free
quotes. FABTRON, Box 925, Dept. C, Columbia,
TN 38401 (615) 381-1143.

CABLE TV products: Wireless, corded & settop
converters. Send $3.00 for catalog. ADDITIONAL
OUTLET CORP., 231 E. Commerc ial Blvd., Ft.
Lauderdale, FL 33334.

COLOR computer VIC-20 programs hardware Rtty
code EPROM Proga mmer RS-232 FRANK
LYMAN, Box 3091, Nashua, NH 03061.

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 Issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

TELEVISION servicing equipment­
SAM&--tubes- etc. Send large SASE for list.
MAURER, 29 South 4th St., Lebanon, PA 17042.

LATEST bug-detection equipment for home or of­
fice. Literature, $1.00. CLIFTON, Box 220-X, Miami.
FL 33168.

Solid state with controls for rever­
beration and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer-

DEVTRONIX ORGANS. INC.
6101WAREHOUSE WAY

SACRAMENTO. CALIFORNIA 95826 De t. B

U-FIX-M Oak CA TV converters -M-26. Buy one get
one free. $19.95. CABLE SALES, 3868 Trade Ctr.
Dr., Ann Arbor, MI 48104. COD or Certified Funds.
Other converters available.

30 channel wired remote CA TV converter kits.
Complete with everything, $39.95. CABLE SALES,
3868 Trade Ctr. Dr., Ann Arbor, MI 48104: COD or
Certified Funds. Other cvtrs , available.

ELECTRONIC touch light control pad. Write for free
brochure. EXOTIC IDEAS, PO Box 446, Lake Bluff,
IL 60044.

AMAZING electronic devices! VOX's, miniature
transmitte rs, te lephone transm itters, wiretap de­
feats, and more! Send $3.00 for catalog. A.T.I.S.,
Dept. R, 61 Gatchell St., Buffalo, NY 14212.

DELUXE STV modules gated pulse sine wave
SAAV1 no internal connection to TV micro wave
cable much more brochure $2.00 refundable. LEE­
TRONIX, Box 253, Taylor, MI 48180.

FCC LOWERS REQUIREMENTS
GET YOUR RADIO

TELEPHONE LICENSE
FCC cha nges m ake obta in ing High-Level
Radio Telep hon e License m uch easier
now. Elim inate un necessary study. w ith
our sho rt cuts and easy to foll ow study
mat e rial. Obtai ning the General Rad io
Telephon e License ca n be a sna p! Sam­
ple ex ams . a lso section covering Radar
Endorsement. A small in vestmen t for a
hig h-paying career in electronic s. S19 .95
ppd . Spi -Ro Di st ributo rs . P.O . Box 1538 .
Dept. R. Hender sonville . N .C . 287 93 .

THE BEST PLACE to BUY. SELL or
TRADE NEW and USED EQUI PMENT

NUTS & VOLTS MAGAZINE
BOX III I ·E • PLACENTIA. CA 92670

(7 14) 632 -77 21 '
Jo in Thou sands of Reader s Nationwide

Every Month
ONE YEAR U.S. SUBSCRIPTIONS
$7.00· 3rd Class· $12.50 • 1st Clas s

c 0
~ 525.00 - Llfetl m. - 3rd Class~

FAIR RADIO SALES
1016 E. EUREKA· 80x 1105 • LIMA. OHIO· 45802

SENCORE SG165 stereo analyzer. Mint condition.
Accessories and manua ls $400.00 . COD. A.
JUNG, 1203 Willow Ave., Bellevue, NE 68005 (402)
292-2785 evenings.

PRINTED-circuit boards : quotes free. SASE to
JAHMAAL ELECTRONIC SUPPORT, PO Box 397,
Troy,NY 12181.

ADVENT and Kloss video parts and service avail­
able from PROFESSIONAL ELECTRONICS. Call
504-467-1717for further information.

PRINTED-circuit boards: Your artwork, quick deliv­
ery, reasonable. Quantity discounts. ATLAS CIR­
CUITS, Dept. A, Box 892, 'Lincolnton, NC 28092
(704) 735-3943.

DESCRAMB LERS for downconverters, high gain.
Free information. RB ELECTRONICS, PO Box 643,
Kalamazoo, MI 49005.

Govl. SURPLUS
ELECTRONIC
EQUIPMENT
CATALOG
New ITEMS •. • New BARGAINS!

FREE UPON REQUEST!
Send today for FREE copy of

NEW CATALOG83 • Address: Dept. RE

UNUSUAL UHF decoder kits and other units. Visa,
Maste rCard . TROJAN ENTERPRISES, 292 0
Shelby, Indianapolis, IN 46203.

~ WRITE FOR

r:p&p&1McGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BARGAIN51N SPEAKERS
T"~ 1 (816) a.u 509'.l

1901 MCGEE STREET KANSAS CITY. MO. ~1oe

,

Y/" lilt
SILVERI
STAR

CO O's and Credit Card
Orders call TOLL FREE

1-800-247-1151

SCANNER/monitor accessories- kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520.

RADIO West - still the best for SW/MW OX re­
ceive rs and receiver modifications! Cata log 50
cents. RADIO WEST, 3417 Purer Road, Dept RE,
Escondido, CA 92025 (619) 741-2891.

TI-99/4A software. Free price list plus newsletter.
GLEN DOBBS, Box 801 RE, Santa Maria, CA
93456.

RECORD&-- tapes! Discounts to 73%; all labels;
no purchase obligations; newsletter; discount divi­
dend certificates; 100% guarantees. Free details.
DISCOUNT MUSIC CLUB, 650 Main Street, PO
Box 2000, Dept. 3-1183, New Rochelle, NY 10801.

SATELLITE, microwave, video, audio components
and equipment. Send $1.00 for 1983 catalog. DSCo,
Department F, 3110 Evelyn Street, Roseville, MN
55113.

TEC/WEST (USA) INC.
10889 WILSHIRE BLVD., SUITE 7'10

LOS ANGELES, CA 90024 -4299
CA : 213 /208 -5529 • OUTSIDE CA: 1-800-421-7215

GALAXY
ELECTRONICS
6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247-1151

ASK FOR OUR NEW CATALOG.
CALL OR WRITE FOR INFORMATION.

~~~. MULTI-CHANNEL
" MICROWAVE
*****************************
Complete Antenna Systems from s6995

Full 800 Mhz Range
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED
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Assembled & Tested

FLOPPY DISK DRIVE
Apple lie Compatible

with • Track Zero Micro Switch
• DOS 3.2.1 &DOS 3.3
• CP/M and PASCAL

DESIGNED $ 00
FORVOUR 235
APPLE N

•••••••

Controller Card
for above $75.00

DO YOU HAVE . I

A COMMODORE?

Especially when it's less than
a half cent per bit!

COEX64K 5-100 CMOS

STATIC RAM BOARD

only $29900

NEW ROM for COEX 80 & DP8480
Allows Full Graphics Compatibility $2995
with All Commodore Computers

• 9x7 Dot Matrix, 80 CPS,
Bi-Directional Printing

• 2K Buffered Memory ,- - ' - - -

.80,96,132 Columns, ~ . I
Graphics and Block Printing ~

• Selectable Char Pitch, Line .____-
Spacing and Feed PARALLEL .----

COEX Interface Card to Apple .. $49.95
Commodore Interface Card to

VIC, 64, PET $79.95

for APPLE

16K RAM CARD
Language Transparent

COEX FACTORY $4995
WARRANTY

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95

• All Data. Status and Address Lines
Fully Buffered

• Go ld Plated Contact Fingers for Low
Co ntact Resistance and Long Life

• Switch Selectable Extended Address
Lines For Up To 16 M-bytes

• Extreme Low Power Dissapation
«500mA Typical

• Top 8K May Be Switched Disabled
and/o r Interchangeable with 2716
Type EPROM's

"Have You Kissed Your Computer Lately"

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

TWX 910-595-1565. ADVACON SNA. International Orders Welcome
Terms ot Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Caiif . resident s add 6% sales tax.

Specifications:
• Fully Static Operation
• Supports 5-100 IEEE-696 Standar ds

• Uses Popular 2716 Pinout Type
Static RAM's

• Board Access Time Under 200nS

• 150nS RAMS Standard
• No Wait States Needed at 6.000M Hz

• High Qua lity FR·4 Type PC Board

• Switch Selectable Phantom Line

NowYou Can-Afford Another 64K•••

APPLE lie
64K RAM CARD

80 column x 24 lines
64K RAM

Compatible with
Apple lie Software

51/4 11 Floppy

DISKETTES
All Certified-100% Guaranteed

BOX of 100 . .. $14900

Above with .
Hub Rings $169.00

PARALLEL INTERFACE
EPSON TO APPLE

New From $4995 CABLE
COEX INCLUDED

BMC 12" $9500
Green Monitor

CIRCLE 88 ON FREE INFORMATION CARD 123



EDUCATION & INSTRUCTION
EARN your university degree through evaluation
assessment, of existing education, experience,
achievements. Call, (614) 863-1791, or write, AS­
SESSMENT,Box 13130R,'Columbus,OH 43213.

UNIVERSITYdegrees by mail! Bachelors, Masters,
Ph.D's... Free revealingdetails.COUNSELING,Box
317-RE11, Tustin, CA 92680.

Your own radio statl on l AM, FM, cable, licensed,
unlicensed. Low cost transmitter kits. Free info.
BROADCASTING, Box 130-F11, Paradise, CA
95969.

NEWLIT
For more details use the free

information card inside the back cover

CIRCLE 46 ON FREE INFORMATION CARD

CIRCLE 17 ON FREE INFORMATION CARD

end wrenches , machinists' scribers and pin
vises, and taps, dies, and drills . It is available
for $2.00 from Moody Tools, Inc., 42060
Crompton Avenue, POBox 230, East Green­
wich, RI 02818.

MANUFACTURING SERVICES, "Q uality
Contract Assembly Services," is 6 pages; 81h
x 11 inches, and lists the subcontract ser­
vices that the Compone nt Assembly Division
of the Stow Manufacturing Co., now offers the
electronics industry.The folder gives informa­
tion of such services as PC-board populatlnq
with wave soldering and touch-up; PC multi­
layer panel and board analysis and repair;
microscopic inspection of sub-miniature cir­
cuits, mechanical repa ir, mechanical and
electro-mechanical assembly, and cable and
harness manufacturing . The folder is free
from CAD Division, Stow Manufacturing
Co., 1466 Bump Road , Binghamton, NY
13902. R-E

CIRCLE 142 ON FREE INFORMATION CARD

cleo Moving on, the chapter takes you
through an analysis of the effect on wave­
forms of such devices as diode clippers,
clampers, and transistor clippers, and
looks at how square- and sinewaves are
affected by R-C integrators. Youwill also
learn about the operation of astable,
monostable, and bistable multivibrators.
This unit concludes with an explanation
of the Schmitt trigger, how a 555 timer
can be connected as an astable or mono­
stable multivibrator, a look at how an op­
amp can be made to produce a linear
ramp. and the operation of a transistor
sawtooth generator.

Unit seven introduces you to the princi­
ples of modulation and demodulation. In
it, you study not only FM but also AM
and single-sideband modulation.

To help insure that you remember what
you have learned, the course includes
periodic reviews as well as a final exam­
ination . Further, the experiments are
geared to put the knowledge obtained to
practical use to reinforce what you've
learned.

Overall, this is a very good effort. It
will serve as an excellent refresher course
for someone who's been exposed to this
material in the past, and it will help a
newcomer develop a sound introduction
to basic circuit design and theory. Though
you'll certainly not be able to go out and
repair large mainframe computers or
complex communications transceivers
when you are finished, who knows where
this solid start might lead. R-E

continued from page 119

TECHNICAL TRAINING CATALOG 14
pages ,5% x 8% inches, lists books and tape
programs designed to assist those who want
to service RCA electronics products . Those
resources include VCR videotape programs,
troubleshooting guides, workshop training
manuals , video camera technical manuals,
and color-TV field service handbooks . Free
upon request.-RCA Consumer Electron­
Ics , Techinical Training Dept. 1-450, PO Box
1976, Indianapolis, IN 46206 .
CIRCLE 141 ON FREE INFORMATION CARD

TOOLS, catalog of precision miniature tools
is 36 pages on coated stock with color, 81h x
11 inches. Details the complete range of pre­
cision miniature hand too ls from both the
Moody and Acu-Min lines manufactured by
Moody Tools, Inc, It displays over 200 preci­
sion miniature tools and tool sets , including
slotted screwdrivers, cross recess drivers,
hex keys, spline drivers, socket and open-

EQUIPMENT REPORTS

wave voltage multipliers. Regulators, in­
cluding simple zener regulators; emitter­
follower regulators; simple series-feed­
back regulators, which use op-amps, and
series and shunt regulators are also cov­
ered. The unit wraps up with an explana­
tion of protective circuits and devices.

Unit five is an in-depth look at oscilla­
tors. Included here is a discussion of the
three general classes of oscillators , as
well as a look at the operation of Hartley
and Colpitts oscillators. You are also ex­
posed to crystal, phase-shift, and Wien­
bridge oscillators ,

By the end of the unit, you will be
building basic Hartley and Colpitts os­
cillators, as well as modifying the Colpitts'
oscillator so it becomes a crystal oscilla­
tor. Finally, you build an op-amp Wien­
bridge oscillator and add an automatic
gain-control circuit to simplify oscillator

. adjustment.
Unit six studies digital circuits and

pulse waveforms, In it you will learn
the difference between time-domain and
frequency-doma in analysis, as well as
the difference bet wee n peri odic and
aperidodic waveforms. In addition, you
will be able to identify the sinewave com­
ponents in squarewaves, sawtooth waves,
and triangular waves, and will have an
understanding of such concepts as fre­
quency, period, pulse width, and duty cy-

VIC-20

HOMEstUdy: amateurnovice$20-general $25­
novice/general $30- advanced $32- extra $36;
refundable except study guide ($7.95); add $3.00
shipping: extra amateur/general radio- telephone
commercial $70- commercial (beginners) $92;
add$5.00 shipping; study guides ($14.95): all study
guides availableseparately- deductible (no ship­
ping charges- rio refunds): additional information
$2.00- deductible. JSG, flO Box 206, Roslindale,
MA 02131.

VIC·20 INT ERFACING BLUE BOOK
Did you know that your VIC can be used to

- cont rol a 99¢ toy motor so effec t ively that it
runs like aprecls ton machine? Or that you can
bui ld an accura te digital thermom eter usin g
the VIC and four parts cos ting less than $5? -

These and other 28 interfacing project s
selected for usefuln ess, ease of construct ion
and low cos t are detaile d in the VIC·2Q tnter­
facing Blue Book , a veritable gold mine of prac- _
tic al informati on on how to build a variety of ln-

- terfaces for your compute r.
Projects inc lude: Conn ectin g VIC to your

ste reo; Pickproof digit al lock ; Capac ita nce
meter; liquid level senso r; Telephone dialer; ­
Vo ice out put; 8KJ1 6K RAM/ROM expansion;

- 128K RAM expansion; a-ett precision D/A; 8-blt
AlD converter; MX·80 int erface and more.

Written by a col lege profess or in a fr iendly _
and informati ve sty le, th e f!lu e Book gives you

_ theory of ope ratio n, schemati cs, prog ram
listing s, parts list, co nstruct ion hin ts and
sources of materi als for eac h one of the 30 pro­
ject s.

If you want to get the most out of your VIC
- th is boo k is a mu st. Cost Is $14.95 (less th an

50¢: per project !). Pric e incl udes postage.

mict'llsignal ' Dept M
P.O. BOX 22
MLLWOOD NY 105048

EC.C. commercial rad iotelephone license.
Home study. Fast, inexpensive!Freedetails. COM­
MAND, 0-91,Box 2223, San Francisoco941 26.

ELECTRONICS computer books. Internat ional
publishers. Lowest rates.Ask list.BUSINESSPRO-
MOTION, Lajpat Rai Market, Delhi, India. . .

~l[]LJLESTER
L[]1':1PUTER

PllIbL, allfeaturesof Promqueen less mimicmode.
Software enhanced to includeEPROMQCutilities, RS­
232 communication, printouts. 28 pin ZIF socket.
Reads, editsrunsand
programs all 5 volt
2500 and 2700 series
EPROMS plus variety
of EEPROMS allwith­
outpersonality mod·
ules. Commodore C­
64 host computer.
Inquire about the
mimic mode capabil·
ity in ourVIC Promqueen. $299.00
ROM Packs Industrial quality circuit cards are
socketed, solder masked, fully bypassed. and in­
elude a ground plane for lownoiseoperation. ln­
eludes 1 EPROM, 8K& 16K modelsfor VIC-20and
C-64. Specify 2732 or 2764 EPROM type. Molded
plastic case. $39.00
GLOUCEETHl COr:1PUTER
1 Blackburn Center. Gloucester. IlA01930 617-283-7719
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RADIO SHACK IS AMERICA'S PARTS PLACETM
High Quality! Wide Selection! Low Prices!

Replacement Transistors

~m

~F wvoc Cat . No. Each

Tantalum Capacitors

Computer Connectors

.49

.49

.49

.49

.49

Pkg. of 2
.39
.39
.39
.49
.49

Each

Each

271-333
271-335
271-336
271-338
271-339

Cat . No.

l k
10k
25k
l OOk
500k

Ohms

Ohms Cat . No.

Ceramic Disc Capacitors
For RF, Bypass and ~t\l
Coupling Applications 't'"

Low 39¢ Pkg .
As of 2

Moisture-proof coating. Hi-Q design for iow loss in
RF circuits. 50 WVOC minimum. .
pF Cat. No. Pkg. of 2 r~-=F-'-::C:-:at--:. N-'--o-. -C----:--"

4.7 272-120 .39 .001 272-126
47 272-121 .39 .005 272-130
100 272-123 .39 .01 272-131
220 272-124 .39 .05 272-134
470 272-125 .39 .1 272-135

1,4 -Watt, Vertical-Mount

Miniature PC-Mount . m-
Potentiometers ~r\l

Va-Watt, Horizontal-Mount

25 276-1547 2.99
25 276-1548 3.99
- 276·1549 1.99
9 276-1537 1.99
9 276·1538 2.49

- 276-1539 1.99

34 276-1564 4.95
50 276·1566 4.95
44 276-1551 2.99
25 276-1559 4.99
25 276·1565 4.99

Positions Cat. No. EachType

Power Transformers
120VAC Primaries

0.1 35 272·1432 .49
0.47 35 272-1433 .49
1.0 35 272·1434 .49
2.2 35 272-1435 .59

10 16 272-1436 .69
22 16 272·1437 .79

• 20% Tolerance
• Standard IC Pin Spacing

10 Card Edge
10 Card Edge
Card·Edge Socket
10 D-Sub Male
10 o-sue Female

Solder O·Sub Male
Solder O-Sub Female
Hood
O-Sub Solder Male
O·Sub Solder Female
Hood

1.29
1.99
2.19

.59

.59

.79
7.95

.99

.99

1.19
.79
.89
.69
.99

1.59
.79

1.49
.89
.79

.59

.59

.69

.99
1.79

Each

276-2020
276-2023
244-2027
276-2030
276-2032

276-2007
276-2009
276·2010
276·201 6
276-2017

Cat. No.

276-2051
276·2055
276-2035
276-2062

276-2068
276-2041
276·2043
276-2057
276-2058

276-2059
276·2060
276-2061
276·2029
276-2048

PNP
NPN
PNP
NPN
NPN

NPN
NPN
NPN
UJT

NPN

NPN
PNP
PNP
NPN
PNP

NPN
NPN
PNP
NPN
NPN

NPN
NPN

N·FET
N-FET

Type

TIP120
2N3055
MJ2955
2N4124
2N4401

MPSA06
MPSA13
MPSA42
MU4891
2S0313

2SC945
2SC1308
2N3819
MPF102

TIP3055
MPS2907
MJE34
2N3053
MPS3638

2N1305
MPS222A
PN2484
MPS3904
TIP31

Tvpe Cat . No. Each

.59

.59

.59

.59

.59

.59

.59

.59

2.39
2.69

1.49
1.59
1.89

Each

Each

275-635
275-636

Cat. No.Type

SPOT
OPOT

Type Cat. No.

Micro-Mini Toggle
Switches

SPST 275-624
SPOT 275·625
OPOT 275-626

500 271-226
l k 271·227
5k 271-217
10k 271-218

50k 271-219
lOOk 271-220
500k 271-221
1 meg 271-229

Flatted-Lever Switches~

Rated 6 amp s at 125VAC. Body:
3f8x 7116 X ' f.'~ Require 'f. " mount­
ing holes.

Top quality! Rated 3 amps at 125
VAC. Body: ' f. x Sf,. x 3f , .'~ Mount­
ing hole: 3f8'~ Solder lugs.

DPDT Momentary. Same si ze and rating as
above, with spring return to center-off posit ion.
275-63 7 2.89

271-1356
271-1365

271-1335
271-1337
271-1339
271-1340
271 -1341
271·1342
271-1345
271-1347
271 -1350
271 -1354

Ohms

47k
68k
lOOk
220k
470k

10k
15k
22k
27k
33k

1 meg
10 meg

271 ·1315
271-1317
271·1321
271-1324
271 -1325
271·1328
271-1330
271-1333

Cat. No.
271-1301
271-1311
271'1312
271-1313
271-1314

3.3k
4.7k
6.8k

10
100
150
220
270
330
470
lk
1.8k
2.2k

Ohms

Type Volts Current Cat. No. Each

Mini 6.3 300 mA 273-1384 2.59
Mini 12:0 300 mA 273·1385 2.79
Mini 24.0 300 mA 273-1386 2.99
Mini 12.0 CT 450 mA 273-1365 3.59
Mini 24.0 CT 450 mA 273-1366 3.99

Std . 6.3 1.2A 273·050 3.79
Std. 12.6 CT 1.2A 273-1505 3.99
Std. 25.2 1.2A 273-1480 4.39
H-O 12.6 CT 3.0A 273-1511 5.99
H-D 25.2 CT 2.0A 273-1512 6.29
H·O 18.0 CT 2.0A 273-1515 6.99

Learn All About Robotics!

.79

.99
1.29
1.89
2.99
1.39
1.49

Each

.79

.79

.99
1.49

.99

.99

.99

Each

276-007
276-038
276-1711
276-1 715
276-171 4
276-171 3
276-1712

Cat.No.

276-2401
276·2411
276-2413
276-2417
276-2423
276-2449
276-2466

Cat. No.

(Single)
(Dual)

(Quad)
(Dual)

(Quad)
(Quad)
(Quad)

Type

TTL Digital ICs
With Pin-Out and Specs

TTi iTT'T

4000-Series CMOS ICs
With Pin-Out
And Specs

Type

4001
4011
4013
4017
4023
4049
4066

741
MC1458
LM324
TL082
TL084C
LM3900
LM339

7400 276-1801 .59
7404 276-1802 .79
7408 276·1822 .79
7447 276-1805 1.19
7490 276·1808 .89

-,.. -
Semiconductor Reference

Voltage Regulator ICs §II== NEW! 295
. ~

~
Guide 349 I=~i. . "Type Adjustable Cat. No. Each ... ,. . I. . . .

Fully illus trated and writ - ' .
LM723 o to 40 VDC 276-1740 .89 I ten in everyday language.

,- ~ 1984 Edition. Exclusive cross-
LM317T 1.2 to 37 VDC 276-1778 2.79 reference and substitution sec-

this 256-page book covers tion lists over80.000typesand
Type Fixed Output Cat. No. Each everything from slnql e-

~~.t·a.•.,---.... their low-cost Radio Shack

r
~

loop systems to comple x equivalents. Also provides de· -.~~
7805 +5 VDC 276·1770 1.59 ~~~=#~ tailed dataonRadioShackICs. """'~' (i1.59

rob ots used in ind ustry.
_~lOo-D SCRs. LEDs. diodes and opto f7812 + 12 VDC 276-1771 Learn how electronics can ......~;fIOIIi
_~""'Nrr devices. Helpful replacement ,

7815 + 15 VDC 276-1772 1.59 control machines and in- ll*lllll'::::~ tips. too. Illustrated. Over 200 .t7905 -5 VDC 276-1773 1.59 c rease p roduc t i vi t y. pages. ;------7912 -12 VDC 276-1774 1.59 62-1387 ... . . . . . . 2.95 276-4007. . ... . . . . 3.49

OVER 8800 LOCATIONS WORLDWIDE lIadl8 IhaeK A DIVISION OF TAN~Y CORPORATION

z
~
m
s:::
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m
:Il

Prices apply at participating Radio Shack stores and dealers
~II:~~I ~ 1;;1 n ... I:'I:U=I: ILlcnDuATlnu I""'ADn
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INTRODUCING
OUR NEW
SUBSCRIPTION
OFFER!

Become a
Charter Member
Subscriber!

Get every issue !

SUBSCRIBE
TODAY!

Use the order
form below.

Subscribe Today!
• IF YOU'RE THE KIND OF READER
that doesn't want to wait, you can order
your next copy of Special Projects now.
Special Projects is crammed full of
electronic projects that you won't be
able to wait to build for yourself. You can
expect top-notch digital projects, fun-to­
play electronic games, valuable add-on
computer projects, BCB and shortwave
receive rs , photog raphic /darkroom
gadgets, devices to improve your car's
performance, test equipment ideas, and
more in every jam-packed issue of
Special Projects.

• TO HELP YOU TO BE SURE that
you don't miss any future issues of
Special Projects-SUBSCRIPTIONS
ARE NOW AVAILABLE!

• YOU CAN HAVE THE NEXT FOUR
ISSUES of Special Projects delivered
directly to your home for only $9.00. We
pay the postage. If you want the next
eight issues, you can even save a dollar
off the newsstand price. Get eight issues
for $17.00.

• EVERY ISSUE OF SPECIAL PRO­
JECTS will continue to contain a variety
of construction articles to suit every
taste . In addition, feature articles on
electronics fundamentals , test equip­
ment and tools will round out each issue.
Of course, we will continue to provide
new product and literature listings to
keep you up to date on the latest de­
velopments in electronic technology.

• GET IN O('J THE ACTION! Order
your next issue of Special Projects to­
day. Use the convenient order coupon
below.

-------------------------------------------------------------------------------------------------------~

Special
Projects
SUBSCRIPTION

Detach and mail today to:
SPECIAL PROJECTS
SUBSCRIPTION DEPT.
200 PARK AVE. SOUTH
NEW YORK, N.Y. 10003 Please print

CASH WITH ORDER ONLY RE 11 -83
Allow 6-8 weeks for the first issue to arrive.

(Name)

(Street Address)
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o I want to be sure Idon't miss any issues.Send me the next four.issues
of Special Projects for $9.00: starting with # 9. Postage is free in U.S.
For Canada add $3.00. Foreign add $7.00.

o I want to be sure I don't miss any issues and want to save $1.00 too.
Send me the next eight issues of Spec ial Pro jects for $17.00: Starting
with #9. Postage is free in U.S. For Canada add $6.00. Foreign add
$14.00.

o Send me copies of Special Proj ects #9
I at $2.25 plus $1.00 postage and handling for US. Canada and Mexico. (City) (State) (Zip) I

l U.S. funds only. All other countries add $2.00. DSP :L ------ --- - -------- ~ J



UNENCODED & ASCII ENCODED KEYBOARDS

. . = T, II...

71·KEY UNENCODED CHERRY KEYBOARD
• Unencoded • Cursor keypad • SPST mechan ical keyswitches
• 74150-154 matri x encoder/decoder • 15/30 card-edge connector
• Color: Ma in and numeric keyboard - orange, Cursor keypad - yellow
• Size: 18"L x 6 3A"W x 1% "H • Fits DTE-20enclosure
Part No. KB4700 (107 available) $21.95

87·KEY UNENCODED KEYBOARD
• 14-Key numeric keypad ' Cursor keys ' SPST mechanical keyswit­
ches • 40-pin header connector' Color: Main & numer ic keyboard ­
white, Curso r and function keys - brown' Size: 16'h "L x 6"W x
1'A"H • Fits DTE-20 enclosure
Part No. KB9610 (130 available) $23.95

103·KEY UNENCODED CHERRY KEYBOARD
• Numeric keypad ' Cursor keypad ' SPST mechan ical keyswitches
• 40-pin header connect or • Color: Main and numer ic keyboard
-white, Curso r and fun ction keys - grey ' Size: 19,% "L x 5'ta"W x
1%"H • Fits DTE-22 enclosure
Part No. KB7000 (707 available) $29.95

ASCII
71·KEY CHERRY KEYBOARD

• 11-Key numeric keypad • Cursor keypad • SPST mechanical
keyswitc hes • 15/30 card-edge connector ' Color : Main keyboard ­
whi te, Cursor keypad - off-white' Size: 18"L x 7r."W x 1% "H
Part No. KB1801 _. (525 available) $29.95

73·KEY UNENCODED CHERRY KEYBOARD
• 14-Key numeric keypad • SPST mechanical keyswi tches • Two
22-pin str ip socket connectors • Color: white • Size: 15% "L x
6'I. "W x 1% "H • Fits DTE-20 enclosure
Part No. KB6300 (250 available) $19.95

99·KEY UNENCODED CHERRY KEYBOARD
• Numeric keypad ' Cursor keypad' SPST mechan ical keyswit ches
• Two 22-pin strip soc ket connectors • Color: Main and numer ic
-white , Cursor and function keys · grey. Size: 19,% "L x 6%, "W x
1%"H • Fits DTE-22 enclosure
Part No. KB6001 (160 available) $26.95

60·KEY ASCII CHERRY. KEYBOARD
• Cursor keypad • SPST mechan ical keyswit ches • 20-pin header
connector' Color: Main keyboard - orange, Cursor keypad - yellow
• Size: 15%"L x 4% "W x 2'1. "H • Fits DTE-20enclo sure
Part No. KB2301 (107 available) $24.95

77·KEY ASCII KEYTRONICS KEYBOARD
• 13·Key numeric keypad . Mechan ical keyswttches • 26-pin header
connector' Color: Main and numer ic keyboard - black, Cursor - grey
• Size: 17"L x 6"W x 1'I."H • Fits DTE-20 enclosure
Part No. KB1003 (135 available) $34.95

..... .... _-
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87·KEY ASCII KEYBOARD
• Manufactured by Cherry' SPST switches
• 26·pin header connector ' Color: Main and
numeric keypad - grey, Cursor keypad - whi te
• Size: 19"L x 6'1. "W x 1%"H • Fits
DTE-20 enc losure

Part No. KB3300 . (530 avail.) .$39.95

S10.00 Minim um Order - U.s. Funck On ly Spec: Sheets - 30c ••ch
C. lllom l. R• • kMnt, Add SY2 % sa~. T... s.ncs $1.00 POl t.;e 101 your
Shipping - Add 5% plul $1.50 Ins urance FREE 19... JAlf£CO CATALOG
Sf;tid'$ .A.S.f. for Month l, SI 'e. FI,.,! Prtefl Subit<:t 10 Chlinge

[EEl Jameco' j V/S4' I
1355 SHOREWAY ROAD , BELMONT, CA 94002

11/83 Phone Orders Welcome (415) 592·8097 Telex : 176043

CIRCLE 41 ON FREE INFORMATION CARD

87·KEY ASCII KEYBOARD
• Manufactured by Cherry • SPST swit ches
• 40·pin header connec tor' Color: Main and
numeric keypad - orange, Cursor keypad
-yellow • Size: 18 "L x 6'A "W x 1% "H
• Fits DTE·20 enclosure

Part No. KB8700. (192 avail.) . $29.95

z
~
m
!:
lD
m
:D

127



CIRCLE 41 ON FREE INFORMATION CARD

*EWll ul Uon 'B"'''Plrt N•. r_ -,.."" " CMO$PrtoSlOnTmer 149 5
1l)ot5£V/K!l' " Stopw&idlDwo.m 1995
7106CPL .. 3~ D9t AlO (lCO [no,oe 1 '"FE0203D 3'h 091lCOC\IspIIy lor7106&7116 199~

7106EV/U· .. IC .ClrtuflBo&rd.~ ""110TCPl. .. 3'1'1 09t A/Orl£OtrM) ""1107[V/ Krt· .. IC.CIl'WtBoard.[)spIIy 79"
1116CPL .. 3~ 09t AlOlCD Ols HlO 1695
120tlUS LowB.ll1ety\'oll lndc.lklr '"72O!llPG " CMOS LEO S\tIpWalth /TIIIlI( 129 5
72Q5EV/l«' " $lopwollthChtp.XTl ""' 2OOCJP< " ToneGMetllor '"12'06CEV/Krt· " ToneGtnlratorCIlIO.XTl '"7201AlPO " lhoAalorContrDllr 59'
12Q7AfVrU: " FI'Iq l;oulUOMI>. XTl '95
72151PG " . FlInC Clll05 SIDpwlltllCKT 13 95
7215EV/1Cll ' .. 4 FlInc 5topwakh o.p.m " 95
7216A1n .. '~Urw.CounlerCA 79"
1216CUI " 1ID9lf req Cout!IIrCA ""121ti(XPI " 'Dql f req ColInlifeC ""7211Ul .. <4 Otgo l lEOUplOOwn cecnte c A ""7217AIPl n 4 ~.( lEDUp/Down~nter CC 1195
7224lPL .. LCO 4'11 09! UpCounlerDRI 1095
72215AlJL .. 8 [)gil Urw, Counter " 95
7226AEV/l(rt· .. 5 Fvncbon CDl/nIlrCIIIp.XTl ""30009 19831NTERSIL Doto Book ' 356

14HCOO " " 7<4HC 1J9 11 " 7<4 HC251 " "74HC02 " " 7'HC147 " 11 9 7<4HC253 11 "7..HCC3 " 75 74HCI51 11 " 1<4HC257 " "14HC04 " " 74HC153 " " 14HC259 " '"' . HCU04 " " 74HC1.54 " 2.9 74HC266 14 1.19
7..HCOS " " 74HC157 " ." 7<4 HC213 " '"7<4HC 10 " 59 74HC15. " " 7..HC21O " '95
74HC11 " " 74HC1 /lO " '79 7..HC313 .. U '}
7'HC14 " " 14HC161 " '79 7"HC374 " '39
7..HC20 " " ' ''HC162 " '79 7<4 HC390 " '"14HC27 14 " 7'HCl63 " 1.79 7..HC393 14 '"7..HC32 " .75 14HCl64 " '79 1<4HC533 .. '"14HC<4 2 11 " ' ..HC165 " ' 79 74HC5.34 .. '39
14HC51 " 75 7..HC173 " '" 7-4HC595 " '95
14HC5I " 75 7..HC17" " " 7..HCW .. '"14HC13 " 79 14HC175 " " 741(;<4002 14 "' .He 7. 14 79 74HCl92 " '39 741(;<4011 " 2.19
7<4HC75 " " 14HC193 " ' 39 74H(;<402O " '39
14HC16 11 79 14HC1'" 11 '09 74HC402' " '59
14HC.5 " '59 14HC195 " ' 09 W I(;<4G40 " ' 39
14HC86 " " 74He237 " '95 74HC4060 " ' 39
74HC101 " " 14HC240 .. 195 74HC4015 " 59
74HC109 " 79 14HC241 " 19 5 74HC<4078 " ",.HCt12 " .79 14HC242 " '" 7..HC.511 " '"7..HC113 " 79 7"HC243 14 195 74HC<451.. " '"74HC132 " " 7-4He24.. .. '95 7..HC4538 " '"74HC137 " '95 74HC245 " 2 4'} '''H C4.543 " '"74HC138 11 ' 09 7-4HCU04 rs vnbullerId All olht rs art bllH.rtd

PlnN •. ··PIa. FlftCtiH Pritt

PAL10HI zo OC~lG- lnP\lIA.JiO·O RGat.AIT~y (HtghOutPll l) SJ 95
PAl l2H6 20 Htx12· lnP\lIAHO·ORGaI.Amy(H lghOulPVt) 3 95
PAl.I4H4 20 Ouad 14·lnPliIAIII D-ORGaI. Array(HtgI101lIPlllI 3 95
PAll0l . ZO OcI.l lG-lnpliIANO·OR·ln'tfrtGat.AJfly(LOWOvIPlill 395
PAl12L6 ZO He1.12·tnplitANG-OR·lnvtrt Gat. Array (LowOu!put) 395
PALt4L4 ZO Ollad t4·1nput A~O·ORlnvert Gal. Array(LowOlltPVl) 3 95
PAL1618 ZfI OCI.lI16·1nplltAt40·0R·lnvertGattArr.y 9 95
PAl16R8 ZfI OC~ l5·1npvt Rtgl. lerAND-ORGal. AlTa, 195
PAL16R6 ZO Hex16·1nplllF!fgIS1NANO·ORGat.Array 7 95
PAL16R4 ZO ~16-1npuIRtglSlI(ANO·ORGaI.ArrlY 7.95

30012 1982 NATIONAL PAL Doto Book (176 p.' • • 55.95

~:~ ~: ~ I ~:g~~ ~: 1~~
1.CQ4 14 29 14C95 14 1 39 14C2.4 ZO 195
14C08 14 35 14Cl01 1. 89 14C373 10 249
74Cl0 14 35 74C151 11 249 14C374 20 24 9
7"C14 14 69 14Cl 54 24 3"9 '.C 901 14 59
74C20 1.. 35 14C157 11 2 25 14C903 14 509
74C30 14 35 14ClOO 11 1,19 7' C906 1. 59
74C32 14 39 14C161 16 1.19 74C911 21 8 95
74C42 11 1 39 7"C162 11 1,19 14C912 21 1 95
1<4C"8 1& 19 5 l <4Cl6J 1& 1,19 HC915 11 119
74C73 14 19 74Cl64 14 1 . 9 74C911 21 8 95
14C14 14 69 7<4C173 1& 1.19 14C922 11 449
' .CI5 ,. 1 95 ' ''C174 1& 1.19 14C923 ZO " 95
14C86 14 J9 HC115 l' 1.19 74C925 11 595
1<4C89 11 595 7<4 C192 1& 14 9 14C926 ,. 595
14C90 14 1 19 14CI93 11 169 llOC95 11 69
,.C9 3 1. 1 19 '.C195 15 139 1OC91 11 69

TL011CP I 19 LM 723N 14 55
Tl 072CP I 1 39 l lol733N 14 100
Tl01-4CH 14 19 5 llol340T·5 .19 LM7J9N 14 1 95
TLl)llCP II 59 LM 340T·12 19 LM14 tCN 1 )!)
TLOB2CP I 1,19 LU3'OT ' 15 .79 LMl-47N 14 69
TL084CN 14 19 5 l f3-47N 14 1.49 LM741lf 1 59
LM30ICH 1 35 lMJ..l.N 14 99 LM 131 0~ 14 149
LM302H 195 LM350K 4 gs LM14511CN 1 59
lM»4H 1 95 LF355H • 1.10 LM1"S!1II 14 19
l MXl5H 99 LF3~ I 1.10 LM1 419N 14 89
llol301CH <4 5 llol3101rl 14 4 49 lM1496H 14 195
LM308C1rl 69 l lol373H 14 395 LMlllOOlII 11 2 49
llolJQ91C. 1 2!l LM317H 14 195 LM1" 1H 1. 29 5
lM310CN 1.75 lM380H 14 89 LMI'72111 11 315
LM311CN 69 LMld lN 14 1.79 LM1.71 N·914 2 49
l M312H 2."9 l M3I2N 14 1.39 lMl8l9 N 11 2 25
LM31n 119 LM 384N 14 1,79 LMll96"l 1. 2 95
L1ol3t7K 3 95 L1ol3l6N·3 I B9 LM200lT 1~
L1ol311C"l 1 1 95 TL494C"l 15 395 L1ol3 119"l 11 15 9
LM319N 14 1 95 ' TL496CP • 119 Ll.t39CJ0101 14 59
lM3201(·5 1 35 NESl lV I 295 l ),l3905CH I 1 19
lM320K· 12 1)!) "lE54.N 14 295 LM3909"t I 99
LUJ2tIK·15 135 NE550A 14 1 95 l1ol39t4111 11 295
l Iol320T·5 B9 NE555V I 35 LIol3915H 11 295
LMJ20T-12 89 U1556N 14 69 LM3916N 11 2 95
l M320H 5 19 NE564N 11 2 95 RC.136" 14 1.25
lM3231C. 595 lM565N 14 1.19 AC4151NB I 1 95
LM324 N 1. 59 lM566CN I 149 AC<4194TK 4 "9
lM33TT 1 95 LM56TV 1 99 NE5532 249
l M338K 5 95 NE570N 11 395 HE5534 1 69
l M139'" 14 69 L1ol703C'" I 1 19 lCL8038B 14 395
l lol340K·5 1 35 LM709N 14 49 Lloll308Q'" I 1.19
l M3401C.· 12 13 5 LM7l0N 14 69 LIol 131lOON 11 11 9
LM34QK· 15 135 lM711N 14 79 MOlliEAVAlUlLE

30003 198 2Na t.L ln e arDa t a Book f1952 '1. $ 11. 9 5

"t<' Programmable Array Logic (PALS)

-I'Irt NI.

1103
402'
4116M·2
. ' 1M ·3
4116'4-4
4164"'-150
<4164M·ZOO
MM5251
MM52I2
MM5270
MM5210
M"'5290·2
MM5290-3
MM529G-4
MIll529S·3

---- DYNAMIC RAMS

11 l02·4xl IXlOr'ts l . . . .99
11 4Oth1 (25On1) • • .. •.• • .• •. 2.411
II 16.3&4l{1(15OnS) 119 ·1/1495
11 16.3&4xl (2OOns) 1 69 ·" 12 9~
l ' 16.3&4l{1 (25Ons l 1.49 -11 1095
11 65.!l3&l:111SOnS) . . . 6 95- 1/ "\195
11 65.536ll:1 (2ClOnI} ••. 5 95 ,8 / -44 \15

~ ~x~1 =s~1 .. ...:~ :~U~
11 -4096ll1 125On. )MK4096 •. '95
lZ 409&1 (2OOns) 2107 .. 395
11 16.3&4l{t(1 5On. ) . . 189 ·111495
1115.3&4xl(2OQn11 169 ·8 /1295
11 15.38-4xl (25Orl. } • 1,49 · 1/1095
11 '19hl (2OOns) . .. 1 69

= - - -STATIC RAMS-----I
1101 l ' 25&:1 (6~'1 1.019
2101 Z2 2S6x4 (45Qfl'111 01 2,<49
2102 l' 1024xl (35On') . 59
21L02 l' l02hl 1"5OM) l p 149m; ~: 25614 (45Ons1 ' 111 ~.~
211<4 11 ~~:4 1:~:) MOS 1 49 • • 19 95
2114l II 1024x4 (45Onsl l .P. 19 5, 11 / 13 95
2114-2 11 102'x4 (lOOns) ,. 1,75 ,1/11 95
2t14L-2 11 102' x4 (2QOTlsll.P. 2 25 ·1/149~
2147 11 4096;(1 (10ns) . 95

~~~045 ~ : 1~~:~: l~~~l :j ~
5101 Z2 25&4 (45Q1l 'I CM05 295
MM5257 11 4096ll: 1 (4~SI"04. 495
H1ol61111P·3 24 204W (15On. )CM05 595
HM61 16·4 24 204W (200M)CU05 495
HM61 161.p·<4 Z4 :zo.t&l (2OOIl 'll. P, CM05 5.9
HM6264P' 15 2. ' 192x1 115Ons)CMOS 39 95
7489 11 16J:4 (5Ons)3101 22 5
14C92Q 22 25&c' 250ns) 3 95
14C921 11 256x4 CM05 39~

,.C929 11 1024xl CM05(6501) 395
74C93O 11 1024xl CMOS(551', 39 5
7451119 11 16J:" 195

~:~~~ ~: ~~1 (6OnSI93411 : : ~~~
1452119 11 16J:" (3Sns) 3101 225
12510 11 102"xl (5On1)0 C (93415) 3 9~
.25 25 11 111x' (SOn.IOC (145219) 2 25

- - - - PROMS/ EPROMS-- - -
110lA U 256x1 (l v.) . <495
2101 24 10241.' (4SOns) . 39 5
2105·5 24 102"1.' (55OnS) 5M00245 29 5
TM52516 2. 2041x1 (<4SOn.)2716 595
TM52532 24 4096Jl. (45Ons) NMC2532 69 5
TM52564 21 "921' (.5On.) 14950
TM527111 2. 2041x. (45OnsJ3YCl1tagl 995
2716 2. 2041x.. (45Ons) 4 95
2716·1 2. 2041x1l (35Ons) . . .5.95
27160·5 Z4 2O-41x.1I (55Ons) . . 4<49
2732 2. "096Jr.1I (4SOn.) 695
2732A·3 2. 4096JlI (3O()n.)21V . 1 95

273lA·4 Z4 4096:r.1 14~·1 21 V . . . 6 95 ~.I_'.~~IQi~E~=~21320·4 2. 4096;(' (5SOns) 25V 59 5
21581J.A 2. 1024d (45On11 2.95
2164·<4 ZI 1119bll (4SOns) . 9 95
2164·3 21 1151bl (300ns) 149 5
MCM6I764 2. 119b1 (45Ons) 2" 95

~~~~~ ~: ~~:r.I ~~S612~~~ ~, :~
145217 11 25&4 PROMT $. (630 H) 1.95
' ''52 U 11 3bl PftOMT,5 , (633 H) 1,95
145411 ZO 25&:11 PROM T5 , (5309·11 . 595
145412 10 51b , PftOMT.5 . (5349'1) 4 95
745413 10 512J.. PROMOC.(534I1) .. 4,95
'''5'' 74 24 5121.' PROM T,$, (DMI75296N) 495
1<45510 11 51Zx" PROM 0 C, (6305 ) 295
145511 l ' 512x4 PftOMT.5 , (11 3011) 295
745512 11 1024x4 PROMOC , (5352) . 495
745513 11 102.x4 PROMT,5 , (1125137) 4 95
I2S23 11 3b.S PROMO C,{2151'1 2.95
125115 24 512x1 PROMT 5 (21515) 99 5
125123 l' 3211 PflOMT 5 (215191 2 ~
125126 11 256d PROMO,C, (215201 2,95
125129 15 256x4 PROM T 5, (27521) 295
112$130 11 512x4 PROM 0 C (215121 395
. 25115 11 2041x.4 PROM T.S (TBP24S11) 9 95
OM.,51ION 2. 102"xa PROM 0 C, (1125 110) 995
OM" 5111N 2. 102"x' PROM T,5. (11 251'1 ) 99 5
OM87S18,N 11 2().41x-4 PROM0 e , (11S1"') 9.95
OMl l S185N 11 2Q.41x4 PROM IS. (1251'5) 995
OMI7S19QN 2. 2Q48x" PROMO C (825190) 1495
OU175191N 2. 2l)41x. PftOMT.5 , ('2 5191) ' .95
----DATA ACOUISITION-- - -
DeIO MostekOC/DCConvert + 5Vla ·9V 295

~~:::7 :: ~~~s~~~lCN) ·t:i
MC1401U l' I· llll O/A (;ony1flM tDACOSOIl CN) 225
AOC08031CH1O lI·blIA1DCOrI'l'Irttr{*l l2l5B j 4 95
ADC0804 ZI 1·b11AlOConvlrt' r{ll5BI 349
DACOeOfi 11 l·b n o/A Conv.rtlf(O ll~ lrn .1 1.95
ADCOe09 21 1I·bi! AlOCan'llrt' QHIl , MlIlll.) .4 49
AOCOlI I1 40 I-bIlAlOConvIrttr (16-C1I. MulnI .9 95
DAC1000 24 lG-blID/AConvMICrO.Comil.(O 05~) 795
DAC1001 ZfI lG-bitD/ AConv, MICra. Comp(020 %) 6 95
DAC1020 11 lG-b!!O/AConv. (0 05% l In ) .. 1.95
DACI022 11 10·bilO/AConv.(0 .20'l.Un ) .. 595

~~~2 11 ~~~:~~':i~~. lln . ) ~ .~i
lM335Z Temperalur.Tra nSductr . 1.40
lM399H TtmQ Com9. PrIC All (.5ppm/ C-1 500
AV-S-lalJA 41 _htHII Uar1(TIll11021 .. 3.15

[Ee]Jameco'j VISA' I

LOW PROFILE SOLDERTAIL
(TIN) SOCKETS STANDARD (TIN),., ,.." ,., 10·99 l OCI-Up.... " .11 ." 14 ,II I T ... 27 .25

14" LP .17 .15 11" IT .34 .32 .31
l' "LP ." .17 II " ST .31 ." .34
l' "LP ... ... 10 " I T ." .43 .41.. ... " .30 .27 14 '" IT .40 .40 .43" ... " ." ... 21 '" I T .11 ." .03
24,.11 .33 .31 4DpillST ." .95 .11.. ... " ... .n

WIRE WRAP SOCKETS" ... " ... .42.. ... " .40 .40 (GOLD) LEVEL . 3
SOLDERTAIL (GOLD)

,., 10·99 10C1-up

STANDARD .... WW .40 ." .42,., ,.." 10 "' ' ' ." ." .11

ST 14 pillWW ." ." .51I,.. " .31 .27 .25 "phI- .11 ." .11
14 " " ." ." .n 11"IWW .11 ." .21
11 " Ie .n ." .41

fiiiil
..... ww ' .01 1.05 .11

11 " Slii .U .41 ." I2"'WW ' .25 1.11 US
24 pM I ; .11 ." .01 Z4 ,. WW .. 79 1.23 1.1111 philI; .01 .70 .n " ... ww 1.51 ' .50 1.45
UpiR SG ' .01 .. 03 .07 WW 31pM1WW 1.15 1.75 UI
. a pillS; 1.21 1.14 ' .08 .. ... ww 1." 1.19 1.71
510.00 Minimum Order - U.S. Funds Only Spec Sheets - 30c eoch
Colllomio Residents Add 6Y,% sales Tax

~'l:'k5~9~ ~~~~cl'c1°a¥~~OGShipp ing - Add 5% plus 51.50 Insuronce
Send S.A.S.E. tor Monthl y S./es F/yerl Prices SUbject to Chonge

- - -MICROPROCESSOR CHIPS---
I'trtNi. . . .... . ,..... Pritt

CDPl802 41 CPU _ ~.. S2 .~
MCS6502 41 MPU. /Clack .. . • . •• • S95
MCS6502B 40 MPU. /00ctI:al3JllHz 915
MC61Q2CP .. UPU. /Clacu nd RAM 1.95
lNSI035H-6 40 MPU-I·bC(611IHz) .. . .•• . 5~
lNS8OJ9H .. ' ·bC(12Ibts .IWn) . . S,gs
lNS804ON·1I 40 RAW) • •• •• •• • ••• .995
lNSI070N 40 MI••......•••• 29 IS
lHSI013N 40 lnttrpf_ • .•. 29 95
P8085A 40 .. , . .. , ..• • • • • . • •. . . • . • . .. • 95
8O&e 4D CPU1Bi! SIIlHz 2<4 95
80M .0 CPUI/ 16-bIl 2995
1155 4Q HMOSRAM 1/0 Po''l-Ttmer 1195
1141 40 HM05 EPftOMMPU , 2<4 ~

- -zao, Z80A, zeaa, zaODD SERIES--
l ao 40 CPU(MK3IION )(TIOCI 2MHz •• . SJ.9S
lao-CTC ZI CountlfTImWCircuIt . ..•..•.•. 395i::r: :: ~As~~~~n~ , :. ' ~ :~
llO-PIO 40 Paralll IlOln~CDnlrDlllf . 3 95
110-510/0 41 St nalI/OCTxCBandRxC88ondedJ 12 95
ZIO-Sl0/1 4D s.tatllO(uek.OTRB) . ..• .•. lU5
110-510/2 40 SInaII/0(l.xk. 5YNCB) . . . . . . 12 51 5
lao-Sl0 /9 4tI $lnatllO . . •• 12 95
I80A 4G CPU{MK38BON·4)(71OC·l}.MHz •.. • .49
18QA·CTC 21 CountItf TImefClrcull . . • . • . • • . 4.95

~=::rr ~ ~U~~~d~~r~: : : : :i~ ,~
Z8QA·Pl0 4G P¥allll I/Olnter1luConlrDlltr...•.. 3 95
ZIQA·SIO/O 40 5tn&I1/ 0 (TxCBand RxCBbonded) . 12 95
l lQA·S IO/ l 4G SfNlI/O (LacksOTRB) .••. 12 95
18QA·510/2 40 St ,.,. 1/0 (Lack. 5YNCB) 1295
18QA·510/9 4G SInIII /O . . . , .. .. . . .• 1295
ZIOB 4G CPU (MK3MON'5) 6MHz • .• 9515
laos·CTC II CounltrT Imlr"CittulC . , , ... .. 12.115
Z&Q8·PIO 4tI PJl"a:lIll /0 lnt.ueeConlralllr • 1295
11001 .Q CPU5eg!nInlld .. . ...• «95
Z8002 40 CPUNOl'1·Stg!ntrllld •. .• 34 95
18OJO 40 St naiCamm.CDn1roler . . . • . . • .44.95
l llO3ll 40 COUnltrnllTler&Parllltl l/OU~ I . . .2995
- - -6Boo/68oo0 SERIES---
MC6800 48 MPU. .. .. . . .. . . . •• . .. .• ... 2.95
MC&802CP 41 MPU wlthcbc kand RAM 7 95

~=E :: ~~;nl~t=\~:~~io i .: ~H~
MC682' %. PnontylnltcTuplConlrDller . ,. . 1595
MC6aJOl.' 1. 102<4x.·bl1 ROM IMC68"30-II). . •. 995
MC6I5O 24 AsynchrDnDusComm.Ad.apl.r . . .3.95
MC6I52 %4 Srnchronous5eri&J ON Adapler .. 5 15
MC6I6O %4 0·6OOI)p$ Dlgl'" MOOEM •• . .•• 1 95
MCU62 %4 2.00bp.lr.l«lutalor . . . . . . . .. 1295
MC6I8OA 11 Ouad3-stat.bus lTlI\S. (MClT26) . ,2 25
MC61000U 14 MPlJl6-8lt('MHl) . . . .49.95
MC6&4aap 40 Gen«&1 Purposelnt. Ad&Pler .. . .9.95
MC6S652P2 4G MuItt. PrDtocal Comrn CDntrDCIr 2. 95
MC6I$&1P8 21 EnI'l&nGfd Prog. Comm Inl 995
MCM6S764 2. &4K EPROM(..~.1 2. 95
SYll522 "0 Pltipheral lnler.Mapl.r • . . . .. .. .. . l .95
----8D8DA SERIES
IN58O&OA ..0 cPU. . . . . . .•..• . 2.95

JNM~~~l :: t~;c:~~~:'~I~'(5IRC): . ~;.;~
INSI2C06 zt OCUi0Fhp FlopTn·5tat.(14C37.) 249
DP11212 24 •. br!Inpul/Oulpul (1"$412)..• • .. 225

~~: ~: =:c="~~ .: .. :::. J :~
OPS224 11 Ckltk Gen«J1or/OrMr 2 25
0Pl225 11 Busonv.- 2 25
DPl221 ZI 5YSllrnConl. /Bus OrivIr{14542', .3 . 9

~N~i:3 ~: ~lJI:~~:4~~). : : : : : : : :j;~
INSII245 11 lH eyKeyboMdEntO<1Ir (14C922) •. 4.49
IN5' 2<4 6 20 2O·KeyKIylMWd Entad« (14C923) .. 4.95
IN5' 247 ZI DtspIayConlroll.r (74C911} 195
IN5. 2<4 , ZI DllplayCDntrolllr(14C912) •.•.1.95
INSl250N 40 Asyn Comm EIIIr'lInl. . . . . . . . . 10.95
DP82S1 ZI ProgComm.I /O(USART) • .••.•.449
0Pl253 Z4 Prog.rnltfV&lTIlTlIr 6.95
ON255 48 Pro!il .Pwip/'IIfJlI/O (PPt) . . •. 4 49
0Pa251 40 Prog.OMACDntrol . • 5 515
OPU59 ZI Prog. lnlltfUptConlrDl . ••• . .•. 6.95
DPa275 40 Pro\! CRTContrDlllr.. . . . . .29.95
on279 4tI Pro;.Keyboard/QlsplayJnltrtacl .• 95
0PSJ03 ZG .·BI1Tn·5lal.81 ·DlrICIIOl'\,11Trans . . .3.95
0Pa3G4 Z1I .·bit BH)rectlONlRltlIv.r . ...• 2.95
0PI3Q1 ZO .·bIl BHltrlClIonalfloclrtet . . • •• . .295
0fIS308 10 8-bil 81 · Otre<:l~Iflt<./'m ..••••• , 2 95
0fla310 ZO OCl.llLatcllld Ptnpher. l Drrvtf 51 5
OPI311 ZO OCl.ll LalcIledPerlphlraIOrl¥tr . ..•. H5
- - -DISK CONTROLLERS---

~~~~;H :: =:/~rtJ.ri~·(iriY .Y : . : ::..i~·;~
~gg:~ :: ~~~~~~1~: ) . : : :J;;~
FOI791 40 [)JalQrlnslly/SicllStllcl tllM. •• . .2995

---SPECIALFUNCTlON- - - -
DS002SCN I [),j,aj MOSCloCk 0t1wf(5MI ) ••.• .. 2.49
DSOO26CN • [WI M05 Clock0r1YIr 15MI}. • . . . . 1.95
lH52851 U CDn'ImvniCaUonChlp . • . . . . . • . • . . • 95
MM58161AH Z4 Micraprocesw"-aJ TImICloCk ••.•. • t5
MM58174AH 11 MiCro, Comp.1lJbII TImICIock. .. . •• •l .95
COP"02H 40 MlCrDC(,fllroner. / 64·dlgll RAM •. .. .5 95

and D!flcl LEO Ortvt
COP402MN 41 Mltf'DPI"tan orw/ 64·d!1ll1RAM . . .. .595

& Dwte1 LEDDrMwiN Bvss Int
32·segVACFluor.'Drw.(20-ptnpkll·) ·325
Mcroprocessor5fqllfllCer..•.•.• ,. 1 95
Prog OKalitor /Ol'tidlf (100Hz) ... .. 1 95

MICROPROCESSOR COMPONENTS .~ Digitalker "

1355 SHOREWAY ROAD, BELMONT, CA 94002
11/83 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

·· N..... III.. III ... I.C.,...ryStWc,....
~ . . .....-I"ritt

5Nl<4156H 11 .es
SJt741S7N 11 .51
SHl<416ON ,. 69
5NW61N 11 6IJ
SH7<4162N ,. M
5NW63H l' &9
SHl<41&4M 1<4 69
SNl<41MH 11 .69
5Hl<4166H 11 .9
5Ml<4151N 11 2.e5
5N7<4170N , . 1.29
5Nl<4172H U <495
5N7<4173H 11 69
SHl<4mM " 59
SHl<4115H 1. 69
SN14176N 14 .611
5N7<4177N 14 69
SHl<4179frf l' 1.<4 \1
51117<411QN 14 69
SN141"111 U 1.~

SN14112N 11 1.19
5N14114N l' 2.<49
SN74115N 11 2,<49
SH14190H l ' .69
5N7<4 191N 11 159
SH74192N 11 .&9
5N7<4 193N 11 59
5N141i4N 11 69
5Nl<4195N 11 69
5N741$6H 14 .13
5N7<4 197N 14 Ii
5N 741~ 24 1.19
5N74199N 24 1.19
5N74221N 11 1.19
5N142S1N 11 .19
5N74276M ZI 2.49
5N7<4219N 11 .19
5N7<42S3H 11 1.49
5N14284N 11 295
5N7<42.SN 11 29 5
5Nl<436SH l' .55
$lrl'14366H 1. 55
5H7<4361H 11 .55
SH14368H 11 55
$H7<4390H l' 1.49
5N14393N 14 1 49

I'IrtMt. ' . ..... I'rkt

1H747tM 14 .29
5N74731'l 14 35
51117<41<4N 14 35
5N747~ 11 45
SN7416N l ' 35
SH7479N 14 4 115
5N7.(8(lN 14 19
$.It74.2 H 14 1<49
SH7453H 11 59
5N7<4'~ 11 59
SH7486N 14 35
5N7489N 11 2 25
SH7490H 14 39
5N7<4 91N 14 .79
SH7492H 14 39
SN7<4UH 14 3i
SN7494Jf 14 19
SN74~ 14 49
SH7496H 11 49
S.,7497111 11 315
SN74100H 24 1,95
SH741G4N 14 1.19
SH74105H 14 1,19
11II741a7N 14 .21
I NW OtH 111 .39
$N74116N 24 1...9
SN7<4121 H 14 .39
5.. 74122N 14 159
SH7<4123H 11 "9
$frl74125N 14 "5
SN74126N 14 45
S"'74132M 14 49
5N74136N 14 M
SM7<41"11II 11 19
5N74142N 1& 395
5111741431'l 24 395
5N741....N 24 395
5N7.., ..5H 11 ~

5N741..7H 115 1.49
5N741<4'N 11 1.19
5N7415OH 24 1.19
51117<4151N 11 .59
SN141S2N 14 59
SN7" ' 53H ,. 59
SN7<415<4111 24 1.25

I N74155" l ' 59"~~~~~_1
1<400 " .zs 7<4 lS192 11 .79
7"lSOl " " 7..lS193 11 79
7<4 lS02 " .79 74l S92 " ," 14lS Ii4 11 .es
"lS03 " ." 14l S93 " ss 7..lS 195 11 "7<4 LSOot " .79 74LS95 " .79 7"l S197 " .79
7<4 l S05 " .79 74L5!M1 11 " 74lS221 Ii "7<4LS08 " 79 7415101 " .39 7..l 5240 .. 1.09
7<4LS09 " 79 74LS109 11 39 74LSW .. 1.09
7<4L510 " 79 7"LSl12 Ii 39 7415242 " 1.09
74lS11 " 35 74L5113 " 39 7415243 " 1.09
1<4LS12 " 35 74L$114 " 39 7<4lS2« .. 1.09
74lS 13 " 39 7<4LSt22 " " 74LS245 .. 1.49
7<4LS14 " " 74L$123 Ii .79 74lS241 11 ' 09
7<4lS15 " 35 74lS 125 " " 74L5241 11 ' 09
l<4LS20 " .79 74LSl 2& " ." 7"lS2 <49 11 1.09
7<4lS21 " 79 7415132 " " 74L5251 11 ."74U lZ 14 .21 14LSl33 11 " 14lS253 11 ."l<4 lSZG " .79 74LS1!e " 39 7. LS257 11 ."7<4 LS27 " .79 7.L5l 31 Ii ." 7.lS251 11 ."7<4l52. " 35 '.LS13 9 11 " 1. LS2/lO " ."7. LS30 " .79 '''LS15 1 11 ." 7..LS26ll " "7<4 L532 " .35 74LSl53 11 ." 7"LS273 .. 1.49
7.LS33 " ." 7..L51S4 .. " 7<4 lS279 11 ."7<4LS37 " .35 1.L51!l5 11 " 74LS253 11 ""LS38 " 35 1.l5156 11 " 7<4lS290 " ."7.l540 " .79 ,.LS 157 11 ." 7<4 lS293 " .79
, .l.S42 11 " , . LS158 11 " 7. LS298 11 "7<4l.S41 11 " 7. LSHI0 11 " 14lS352 11 '79
7. lS4. 11 .75 1.LS111 11 " 74lSJ53 11 '79
1<4L5049 " .75 ,.LSl62 11 " 7. LS365 11 "14L5S1 " " , . LSl63 11 ." 7<4 lS3&e 11 ."7.LS504 " " 14L$164 " " 7.LS361 11 .",.LS55 " 79 14LS155 11 1.19 7<4 lS361 11 ."14L573 " .39 14LSl6S 11 1.19 1. LS313 .. 1.79
741574 " 39 74L5169 11 1.19 14LS314 .. 1.79
14LS75 11 39 14LS170 11 '" 7<4 lS375 11 "74L516 11 39 7"LS173 11 " 14L5386 " <5
14L571 " 39 74l511. 11 " 7<4 lS]93 " 1.19
14LSIJ 11 " 14L5115 11 " 7<4L5399 11 1."9
14LSa5 11 .79 1<4lS1'1 .. 295 l<4L5670 11 1..\1
"LSaO " 39 14LSlgo 11 " "l595 .. 1.<4 9
,.l590 " " 1415191 11 ." " l591 .. 1.<49

'<5'" " .35 145243 " 2.•9
7.S02 " 35 1452•• .. 2,49
"'03 " 35 145114 " ." 145251 11 1.19
"SO< " ." 745133 11 <5 145253 11 1.19
,.S05 " .<5 145134 " ... 745251 11 1.19
"508 " .J9 7<45135 " " 745251 " 1.19
74509 14 .39 ,.5136 14 1,39 7"5260 14 1.19
14510 " 35 1<45138 11 ." 745280 " '"74511 " 35 ,.5139 " ." 7<452.,' " US
14515 " 35 145140 14 .55 74S288' " 1.95
14520 14 35 145151 " " 7"5313 .. 2.49
,.522 .. 35 745153 " " 145374 .. 2.9
74530 14 35 ,.515, 11 " 7"5311' " .""'" " " 745151 " ." 1450471' .. '"14538 " " lUl l'JO 11 '" 145412' .. ",74$40 " 39 14511. " 1.19 145413' .. ."14551 " 35 ,.5115 11 1.19 14$474' .. 4.95

"'" " 39 145188' " 14 51 745475' .. ."74565 " .39 7. 5194 " 1.49 14S57O" ,. .."7457.. " ." 145195 " 1.49 745511' 11 ,."
74sa5 " 2,<49 74S1lH1 " 1,49 7"5572' " 4.95,,,..

" ." 145240 .. '" 745573' 11 .95
745112 " .55 7452<41 .. 2.25 7<45940 .. 24\1
145113 " " }4S242 " 2.49 745941 .. 249

CA3O'OH ' 35 00'''' "CA3ll3'" .35 CA308'H 11 " OO'4OE 79
CA304.. " ' 35 CA308'H " 1.19 00•.., 1.95
CA3059tl " '" CA3OI3H 11 1."9 CA3162E 11 ' "CA3<l6OH 11 29 5 """"" " ." CA31.9E 11 '"CAJOO5E " 1,<49 """'9H " 1.69 CA340lH " 59
CA3OOO< • " CAJ096H " '" CA3600H " '95

eO'000 .. "
CD4098 " ..95
eO'... 11 1.19eD400' 14 .n • CD4040 " 1.19 C04507 14 1.19CD4002 " ." C04041 " 1.19 eO'S08 " ",e.. "" " 1.19

C04042 11 " C04510 " ' 79eD400' " " e....' " .79 C04511 " 1.19C...,.. 11 .51 C..... 11 .79 C0451Z 11 1.19CD4010 11 .59 CD4Qol5 11 1.19 C04514 " 249C04011 " 79
e....' " .. 79 C04515 " '"C04012 " 79 C..... " .59 C04516 " 1.19CD4013 " .39
CD404' " .:It CD451, 11 1.19C0401-4 " 1.19 C04050 " 39 C04519 " .59CD4015 11 ." C04051 " ." CD4520 11 1.19CD4011S " " C04052 " " CD45n " 1.-49en CG4017 11 1.19 eO',., " " C04521 " 1.49

() CD4011 11 " eO'056 " 2.95 co,m9 11 .."Z
C04019 " 59 CD4059 " '" CD45043 11 .."CD402<l 11 1.19 cO'''''' " 1.49 C04562 " ' "0 C0402. ,. 1.19

C"'" " 59 CD4S60 11 ' 39CD<022 11 1.19II: CD402' " 79
cO',.. " 39 cO'''' 11 2<49

I- CD4<I6' " 79 cO'''' " "C!l402. " " 004070 " 39 C04723 11 1.19() C04015 " 23 C04071 " 79 CD4724 11 1.19W CD4020 " 249 C04072 " " MCl4409 11 13.95...J C04021 11 " Ct>4073 14 79 MC14410 11 1395W CD401. " " C04075 " 79 MC1«11 .. 11.95

6 C04029 " ' 79 C04076 " Lt 9 MC1W2 11 1 3 .~C04030 " " C0401S 14 ., MC14419 11 7.95
0 e.."" " '" C!l<OO' " .n MC14433 24 ""CD403' " 1."9 cO'''' 14 79 MC14531 1' 1.19~ (lht1 " ~) CD4093 " 41 MC145041 " 1.19II:

128



z
~
m
s::
Ol
m
:D

$1<1.15
$14.15
$14.1 5
$14."

..'

l,lolorcNI21V}
In'.. {21VI
T11250VI
HlUClIl (21V)

11 Chip - 37 Minutes I
Er... . 2101, 211&.2712. 2711" , 251' , 2$12. 2564. Erlles up te 8 chips
within 51 minutes 11chip In 31 mi nutes). Mllntl lns co nsl.nt expoture
dl. t.nc. af on. Inch. SPKi. 1conduc ti ve foam Iln, r eliminate. etette
build-u p. Built ·ln slfety lock te pr.y, nt UV ell.posur1l.Compact - anl y
SI.OO- x 3.10- x 2.60- . Compl .te wllh holdi ng tr. y for II chip • •

~.

:'" :::::--:Shugart SOl R
compati ble

• Slngle·Sided
• 77 Tracks
• 400/8ooKBytes

Capacity
• Industry Standard

~1:~~C:~I:~:n~~I~d~':~~~~'a s~~re~a~Je~~~~:
denSIty. Transf., rile:~K txts /see . si ngle densit y; SOOt<. bit t/Me .
double densit y. The FD0 100-l 11 desig ned to work wllh the Sif)Qle­
sidled sofl Metored IBM Diskett e I. or .cl . dIsk cartrld~. Power.
11SVAC . !JO.«)Hz. + 2" VDC . 1.7 amps max., + SVDC . 1.2 amps

~~.~t~~:.~~t~~a~J~s"~"~~~~~:a:2 ,::,:e{n~~~c:l~
manual.
PartNa. Pric.

FDD100·8 .. $169.95 ea.

5'1, · Mlnl·Floppy Dis k Drive
FOR TRS-IOMODEl l · COLOR COMPUTER

::;SMr.?'~~~~~~
net. Power + 12YOC ( :t06V) 1M Nl . + 5VOC
I :t 0 25VlOllArlWll. Untl: .lIS lIlCit fV'l! doIsnoln::1C.l1S1.

r:::'5~~~J3~~ ~bOokrd 'M ntls
P. " No. Llmi f, d Ou. n'ityl Price

FD200 $179.95
Single ·sld.d, "0 tracks, 250K byte. capacll y

FD25O $199.95
DOCIble·slcMd. 35 t rack s. " 38K byt. s Clpaclly

UV·EPROM Eraser

TRS ·80 to 16K, 32K , or 48K
" Mod,11 m From 4Kto16K R,quir.. (1) One KK

Model 3 m From 4K to48K Requlros (3)Thr.. KK.
Colo'r m From 4Kto18KR,qulre. (1) One KK

" Mllflll I ~ uip pecl wltll Ex~ ..1011 811l"d up II U KTWI KIIs hqlllrscl
- 011IKI IIitql lulltw n tll llK If b palisloII -

TRS·16K3 '200n. for Color & Model III .S12.95
TRS·16K4 ' 250n. for Modell . . .. .S10.95

IBM MEMORY EXPANSION KIT

Eu y 10 install kll comes com ple t. wit h II ea. 41&4-2 (2OOns) &-4K
dyn l mic RAMs & converSion docu mentation. Converts TR5-80 color
compu ters wll h E ci rcuit boards. & aU new color com pute rs to 32K.
Minor modif lc l t lons of 32K memory w lUallow the use of all the &4K of
the dynamic RAM providing you have a FLEX DOS opera ll ng system.

TRS·64K2 " $44. 95

SAVE HUNDREDS OF sss BY UPGRADING
MEMORY BOARDS YOURSELF!

Mo. t 01 the popullr memOf)' bo. rds . lIow you ta .dd .n . ddl tl anl l
&-4K, 128K, 192K, Of 25&K. The IBM&<I K Kit will popu late th. s. board.
In &<IKbyte Incr . ment s. The ki t Is simple te Insti ll - Just Insert the
ni ne 64K RAM chips In lhe prO'lktlKi I OCkel • • nd ..t the Iw a group .
01swlt cM S. DIr1Ictlons .r1I Inctuct.d .

EXPAND YOUR MEMORY

IBM64K (Nin8200ns 64K RAMs) ..... $49,95

EPROM JUMPER MODULES " Th. J£66n JU"'PlR NOOIJlE(PerIoNIty

~~':.I&~;:.r:E:~n: :~':l~~r:-~~':' to
PIN EPROM EPROM MAN UFACTURER PRICE

J"'GllA 2roll ANO . NoIOIlli.I .H.lhoNl.lnt".Tlt~VI $14.15
J Nl6A 2116.1N52!l16 11I1t! . NoIOIoI.a . N.aICn.aI .NEC.11.125V) .. $14."
JMI68 11.152116 1,10101011. . TI ( +5 . ·5 . +12) $14.15
JM32A 1 M52~2 l.ltt.DfOll. . TI12!lV) $14.15
JI,l328 2132 ,.,I,lD .fu~tsu . N EC . H'1.athl .ln lell~VI $14.15
JM32C 21J2"'12 1VI f uplSu. Inlt!121V) $14.15
J M64A MCU6111M .

MCU611l164
J l,l6-4 8 17M
J l.l64C 1M525&4
J l,l64D HN4I Z164G·4

DE·4 UV·EPROM Eraser $79.95
UVS·11EL Replacement Bulb $16.g5

JE664 EPROM PROGRAMMER
8KTO64KEPROMS - 24 AND 28 PINPACKAGES

IsChips - 51 Minut. s I

• One y. arwarr.nty
• Size: S.7S-vi x 1.S3-H x 8-0
• Weight: 3.3 Ibs.

DOUBLE·SIOED:

• .481pl
· 40 Tr. cks
• SOOKbytes

doubl e·sided

• ~~nu~~ densit y

• Brushless DC
direct ·dr lye mete r

• Power req.:
+12VOC 0 .75A
+5 VOC 0 .7A

· 6 msec. tr. ck 10 track
• Compatible wtt h

SA400/450

Cooling Fan lor APPLE II,
11 + and lie '

. . .

.. ~

,.. : ...., . ; i

JE8&4 AsMmlMedand T..11'd •• •••• $149.95

---= .........r-..l~~ ..I(""'" ""'_O.
z" ' ,, . ,,·~ ·'~'MlHIO.I_~ II _

""""''l'OlO~ ............ --,~.~'''' ...lOc~
~__Iot.-"'""-I ...c-...... al ... . .~Jl<"C.~'*" _JUIol~ _ 1'0"'" """",-[ .Pod _-"'.- ......,10
~_ 1 1ot _ _ .."'" 1"-Jua. ._
......... 14J(. ~'~IO ._JIfOO'".--.g_

~ ..............,"'HU .._ I...

UM4: ~...-.... _ ~yI 'IXIO--.C....acllo'l ~IU""
• b", --,. .-... """""0 01"''-' II""~_ ' l,It\'r.
"'O'111lMo1.1t_OO.I'···U~lOfl .... " . ...~

" - - . .
: i : "1 i i ; . . .

•• • •••• . 01 ·

1 • • • • L - • " ' -- ,. .. - . . . . -- -

POWER SUPPLY +!5YDC @1 AMPREGULATED Tranu cfian r, ch

~:-I~~~~C~~"J:',:=~~,~~.1~:~Ct~~H : ~~~~~~S::d~1ICtn1Cl
PartNo. PS51194S ' .. S14.9501ch

POWERSUPPLY 4-Chaenel SwKchlng . AppleCempatible
FOil USE AS AM EXTIMAl !'OWER ' UI't'lY FOI AI't'lE
MiCflffKl u • •~• ..--at. ....~lIId "..uCNlfll.~s. l lI·

~:~:~D'1:~~=~'::r::,~~~~.~~;~~~1~~~~~~:~~:
pwt:t 1D'll.. 5-311-l ll.1·111"W. 4·1S/ 11"H . WI. Ph illS.

PartNo. FCS·604A S69.95oach

MICROSWITCH85·KEYKEYBOARD
:-o:n~:1= ::'~:?::: ~::'dIIa~:= ~::'5 YDC . • Il« KlfbNrd

PartNo. 85S018·1. . . . . . . .. . . . . . .S29.95each

HI·TEK14·KEY NUMERIC KEYPAD
SPIT Iwtk " , . ChJrCtlllIrlY keyu pl . Ill..... III pr\IlllClmilk baird.

PartNo. K·14. . S9.95each

POWER SUPPLY+5VOC@ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING

rf!.~11YI:~~C~H~!~::&::f:~~~i~J ~~~l. ~·p~ i'= :/~"::~~~~ ,~;l;
Part No. PS94VDS . .S39.95oach

• RFI sh~ I.uND
o Cursor contrcHs N(""
• N\tIMrickeybotird
• a·blt Paral5e1
• SCUdstst. swi tches
• 10 ltMt"prognImmabk keys
• Posit'" n L Logic
• Sb:e:1rL :II a \ll --W :ll 214"H

Switching Power Supply
lor APPLE II, 11 + and lie·

""L"" ·'W"·3/e" H I

T... Jill -"r ...~ -----, ..,.,.. ....
ol,J"'l ( I"''' ''''',,,,»uyped_ _
.. n~'.,I« fvooc.t_ ~"*""'*' ~_--.l~ . -...-_ ~."....

_ 'lO'v...caoc··__ T... .IU1.~ ..~ ............,~ _ -c-....IIol ..lI\rowrAl"f'l[ ..
c.........~1I_"' ..,p6CICI"lbepl _ _ ... ..-- ....

_k""'9 ~''-'_~ ..... 0IMt.0IMt1o [ .... 0I
Ioc..... sc_Up. sc-~.TM OIII"lIoft."""'-Up_o-..
fac"...,. .......lo-._t
JE61 4 As..~anclTeIM<l..••••••••• . . $89.95

:~~-_",====.1:==--== .--......._.. """-l • •• _,,'_'1_. ,oiJI¥ _ .... ,........ 1;rw. ». ,.. .. .... . .,..... ... --... . .. ..
;~':;:__: ;.-__ . a- ~"1. " ,.. ..... . =:..=-:...~..:.:._.._ _ .._.-
Pa" No. KHP4007 . • • ••.. • •. . • . .• • • . '1'1 .15 P. " No. APF·1 . • .•• . •..•• .• ... ...•• S41.ts

•.......ui ..... """'-E.. _ ...........-... """"'e--s- ..Y1IIICII/II: .. . ...........-M ......... ........e-. ....

FD55A $249.95 SA455 $259.95

Keytronics 90-Key Keyboard
WITH SECURITY KEYLOCK SWITCH

I •

FlT TWO DRIVES IN THE SAME SPACE AS ONE CONYENTto NAL 5 OA. - DRIVE

. TEAC FD5SA COMP~~:~ wtTH SHUGART SA455
SINQLE·SIDED: 18M·PC
o.48tpl
. 40 Tracks
· 250Kbytes

singl.sldeod

•~u~~ density
• Brushle ss DC

dlrect-dri ve mol or
• Low 5W power

co nsumption
• Power req.:

+ 12VDC 0 .3A
+ 5VDC •.56A

o 6 msec. trick to track
• One year warranty
• Size: st-vi x ',.. H x 8"0
• Weigh t : 3 tbs. 5 oz.

M.de lor Vlsu.1 TechllOIogy, this keyboard 'e. ture. : • security keylock (Includes two keys) to gu.rd . gl lnsl
unaul hofi ze<!u..; I n 11·key numeric keypad; cursor controls; .nd 10 UHr·programmable keyl. Elec tncal re­
qulr. ments: + SVDC. Color (c..e): Whit e. Colo r (keycap l) : Black. Compl.te wit h cue. keyboard aSllmbly.
~Inch Interface cable, and schemati cs. W. ight 1 1b1.

Part No . KB270 . • • , . • . . .. . . . . . . . . ... , ., • . . , $79.95 each

$10.00 MinimumOrder - U.S. Funds Only Spec Sheets - 3OC: each

g~\~~rn~a ~e:~3~~~~1~s8;f~~~~~~aT:c". ~'1'k$~9~ ~~~'l?~d~l¥~~OG

[EBIJ.r:·1
1355 SHOREWAY ROAD, BELMONT, CA 94002

11/83 PHONE ORDERS_!"!.ELCOME - (415) 592·8097 Telex : 176043

. .. • $9. 15

• I ••

Dual l enso rs - swttch
co nl ro ls lor indoor/outd oor
or dual monllorlng - can be
exlended to 500 fe.t. Con·
Unuous LED .8· ht . display .
Rlnge ~ ·40· F 10 l~ 'F , ...woe
to 100· C. Accuracy :t l'
nom i n a l. Calibrat. for
F a h re n h e i tlCels i us .
Slmula led w.lnut elSe AC
w.1I adapter included. Stze:
6\"L x 3,," H x 1\'0 .

•
ATARI PADDLE

JSP $2.49/ pair 1---.=.--+-'''::::'':'-='-==:'':''';'':':'':':'':'':''':'':':'':':'':'':''':':'':'':'':':'':'':';'':'':''':'':':'':':'':'':''':':'':'':'':':':':'::'':'':'':'1

COMMODORE PADDLE
GSP VIG20-G64 $3.95/pair

Comput8r K8yboard Enclosures
" OTE" W,ank DeSk·l C9Enclosurts

.lIr.dfs.gl'llCltDr.,symodlfa. ·
bon . Hogllslrl rogl lltflCl., moiGIcl

~~ Indptltfttnm«ll.abrawnhlllsl'l
',J..-& SlIcl,ng rNr/bottClm p.anet forMMtlI
-C" COI'I\POIltnlacuu' Tootbot1 p,lflIls OSO"

~~" ~~=l=~~~~~~~
<ft.'" V.nttcllop& bottomp.anet5tar~~

\ P.ogicI «InSlTIIc:bon prCMdtS unJotMld applbhons.
ASte1'I'lbty'lnslructJonslnducIed

...• . . . ' 2US
. . . . .••• • . • ••• . • • •'27.15

, • • • •• . . • •..• • .. •• . $29.Sl5
• . • • • . .. .. •. .. $34.15

. •. • . • •.• •. •. • . ' 31.95

Digital Thermometer Kit

..

TVGAME SWITCH

•_-=:IAr::-~ Used on Alarl. Cosmet·
-.", ically blemished. 100%

functio nal.

TGS·1 • , •$1.95 ea.

.-

-- ,

30009 Int. ,, 11 D.t. Book (1M 3) •.•• .• .•
(135&p.ges) Complel. nee.

Micro-Logic Corp.
MICRO-CHARTS

30001 Nil lonal CMOS Dill Book (1981) . .•.• .• . . S6.Sl5
(6-40 pages) HC, CQ.tOOO. and AID Convert ers

30010 N.tlon .1 Audiol R. dlo Handbook (1Sl80) . . . . . . • • .• • • . $S.SlS
(2" 0 p. ges) Pre-Amps. AM. FM & FM Stereo , Power Amps

30008 N.tlon .1 "" emOf)' O. t. Book (1HO) • . • . • . .. .. . • . .• . . $S..SIS
f~ p.ges) RAMs. ROMs. PROMs. EPROMs Series

210830 Int. 1M. mory Compon . nts Hl ndboo k (1H31 .. . . . • . •'14.95
(798 pages) Cont ams all App lic ation Noles , Art ic le
Reprln l s. Dat a Sheets. and ot her desig n in form. t ion
on Inter s RAMs, EPROMs, E' PROMs & Bubble Memories.

30012 Nallonat PAL O. t . Book (1982) .•. . . . . . • . • .••.•• •• •. ,S .SIS
(1n plges) Ap pli call on Not es, Line .r Briel s. etc.

210M4 Int .1 Micro proc . ssor' P. rlph....1H. ndbook (19113) .. . $14.95
(1027 plges) Conl alns Data ShHts on all of
Inl el's Microp rocessors I nd Penpher. ls.

BOOKS

30003 N. tl on.1 Linllr 0 .1. Book (1S1121 . . .• . .•• . . •. $1' .Sl5
(131& pages) LM, LF. ADC. DAe , LH se ries

• Fuly dIc:o<iICl ~u • Inslln t ac:c:n s • 2·5CIed. toully c:omor~"'" • (;ompKt
lI"'xl 1 In durolbll creeu toIrd pi.lSlC• Perled lor progrol<TVT'«l & tngIl'lHfI

• Clu,r & conc:tSe lJbIn for lull lnslrlltbon set. disuslll'lbly. ASCII. bU ' CO/l'tIf·
SlOn. IIlKt 0( lI.Ios. com~re VI /Il""P. tnlerrupl struclure. pmout. eyc" nees .
dlolgr.ams. bilg noI1S. & moth morl .

rUlNG . JlEFEIIENCE !'AICE

ML·ZSO zao CPU $5.95
ML·S080A 8080AJ8085A $5.95
ML·6502 8502 (65XX) S5.95
ML·S048 8048, Relatives . . . . $5.95
ML·7400 540017400 TILPln·Outs . . S5.95

30013 Zllog Data BooIr,(1Sl83} . . . •• .••. . •. • •'T.Sl5
(&-41 pages) MIcroprocessors aM Support Chips

COMPUTER-PERIPHERAL SWITCHERS
CMMd..,. .... " ,.,....... tt l IiIIgtI 110 JIrt - . 11. . .... ".., tI u p­
p«t MYIf. MicttcMpwllt1 - ... twt If _ . "... til tI,"'" . .....
~ - ttetU I IM6NI IrMII11lJ " IlWf al M1U" OllI pwtIn -~ •
.....trlttlilt Il' flftl~ 1tIl....1ll. Tilt SNcIo 'S~etoIs art~ 10
IlImIN' I 1'" unl'llCHU ry plUQ;1IIg& LI"pW09"'IO 01ubln whotIlCOMICI poIItera.
temWnliIS ,ormodem'SIOV,IIloustomelVten 8YIlJlItll.5eIe<:Io-S'III'Ilth• .,ouIt!'litW
mort efflOtnl1)'$1,," opef.JIlion. bi llet ut,IlUhon 01 p.f1pher.llIS & tom9Ullf ports.
tlImll\ll. rlClul'lGlnlll¥dw.r, &rt4ue.tsero"auus , 5 )'1" . ntldwl rranl,onal
SIIet1o-S'WllthH No PQ'IIIt« ~td Sut (itICheS): lOll 7W. 3H. 2Vl lbs

RS232 SERIAL SELECTO·SWITCH
• Switchesall lines of asynchronousdata. Easy expansion of
serial ports • Connectorsare female 0825 type
PoUT MO. Dlstll"KIH I'IUCE

GRS232·AB 2·WaySwitch $139.95
GRS232·ABC 3·WaySwltch . .. .. .. .$179.95

DB25 PARALLEL SELECTO·SWITCH
• TRS·80. Apple. and IBM compatible. Switches 24lines (line
1 is ground) • Connectorsare female 0825 type
, A. t NO. O£SCRJI'T IOH !"lICE

GP24·AB 2·WaySwitch $139.95
GP24·ABC 3-WaySwltch $179.95
CENTRONICS·STYLE SELECTO·SWITCH
• Switches all36 lines • Connectors arefemaleCentronics
'ART NO. DU CItJI'TKIN "lICE

GCENT·AB 2·WaySwitch $199.95
GCENT·ABC 3·WaySwitch $229.95

- ,,)

J E300 . • . . . • $ 3 9 .9 5

~ ...~.... - /

DTE-a Pu el Wktth 7.5' •••••
OTE·11 Panel Width 10.13- . • • • • •
DTE·1" Pi nel Width 13.5· • • • • .• . •• .

DTE·2O Panel Wkl th 11.25- ••
DTE·22 P. nelWktth 21.375 - ...
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VOLTAGE REGULATORS
PART PRICE SCR
NO EACH 10·PAK
780S 95 7 90
7808 75 690
7812 95 790
781S 75 690
7818 95 790
7824 75 6 90

5'1. DISKETTES
Soft Sector Sing le

Sided
DOUBLE DENS ITY

$ 24 .9 5

Bo x o f 10

COAX~CABLE
VHf UHF "

. 75 OHM

• Blo c k Foam
• Low l ou

RG·59 100 4 00
RG·59 SCR l D,Pok 3800

••••:-- ., ~ -

$2395

Our Isolators
eliminate
equipment
intera ction.

dean up interference,
curb damaging power line spikes and
lightning bursts.

SPECIAL SPECIAL SPECIAL
GENUINE " M ITS UM r ' A 55FVaractor Tuner

BUVFACTOR" DuneTTHRO UG H
MOD IFIED SC R AND G ET CO NSISTANI

VHl SIO N Q UAlITYI C HANNELS 14 .83 ~ ..~
,o<u" ;~~f~u' k " $16.88 fA ~~l
see l~ '-l l !

1O.P.. ' 6500 SCR10· PAK 145 00 =-~ tl~

VIDEO RECORDING
TAPE VHS T· 1 2 0

Vi si on High Quality

a s low as $6.99 ea.

1· 9 tapes $ 7 .8 8 e o

SCR 10 · PAK $6 9 .9 9

§ig., Electronic Specialists. Inc ,
17 1 S. Main si..Box 3B9 ,Natick, MA01760

Toll Free Order Desk 1·B00-225·4B76
MasterCard. VISA. American Express

ISO-l Isolator
3 isolated sockets: quality spike
suppression; basic protection, , , 176,95

ISO-3 Super-Isolator
3 dual isolated sockets; suppressor;
commercial protection, .. , . , , 115,95

IS0-17 Magnum Isolator
4 qu ad isolated sockets; suppressor;
laboratory grade protection.. , 200,95

SCR ELECTRON ICS TERMS VISA, M C C
5303 lincoln Ave : . ., HECK.
C yp re ss. CA 90630 MONEY ORDER.

~l~~E5~;~o~~ C~~~ ~~~o6~~X.
1.800.854.&660 - PHON E OllDEIlSWELCOME-

POWER SUPPLY

5 VOLT 6 AMP
• Ie ~eguloled

• Putered

Not used

Surplus

CIRCLE 25 ON FREE INFORMATION CARD

PREVENT
HI-TECH
HEADACHES

CIRCLE 6 ON FREE INFORMATION CARD

INTEI!GRATED CIRCUITS
PART PRICE SCR
NO EACH 10·P AK

380 99 9 10
386·3 QQ Q 10

ses 129 10 50
1889 21$ 19 80
1330 1 60 14$0
13~ 147 12~

1358 125 10 00
1458 69 530
1496 t 50 1320

SEND $ 25 FOR OUR CATALOG
FEATURING TRANSISTORS &
RECTIFIERS 145 HAMPS HIRE
ST.. CAMBRI DGE. MASS . 02139

,. : . ' .,
1/1." tNck wfth 1110" apKing

4~ 'x 6~ ' ..... $1.96
14 PIN HEADERS . . . .. . . . .. . .3/$1.00
16 PINHEADERS ....... .. .. . .. .40
24 PINHEADERS.. ........... . .75
40 PINHEADERS .. ... . .. .... .. 1.10
50PINEDGEBOARD CONN.... .. 3.~

26 PINEDGEBOARD CONN.. . . . . 2.50
50 PINANGLECONN.. . . . . . . ... 3.96

TRANSISTOR SPECIALS
2Nl307PNPGfTM .. •...• . . . • . . • . . . • . .• .40
2N404A PNPGETD-6•.. • . •• . ••.... .. .3/'1.00
HEPGe014- PNPGET0-3 , ••• , •.•.. .••• . • •85
TIP111........ .. .50 T1P1"5 •. •• •••• .•1..3S
2N823J.NPN SWITCHING POWER.• •• •••• •' 1.96
MRF-8Xl4CM RFTRANSISTORNPN •••.•. • .75
2H3772NPNSiTO-3 . . ..• . • . .•1.00
2H«lC8PNPSi TQ..3 •. •.••• .• •,.,, ' 1.00
T1P2965PNPSl .. .. .. , • .70
2N2222 NPNSlTo-la •. . . •..•.. . • . . •• .. 7/. 1.00
~PNPSiTO·1a • ..•• . .• . .• . .. •• .. 7/ . 1.00
2HXl55NPNSlT0-3 . . .•• . . . .. . . . . •• .• • . .• .eo
2N3904HPN SiTQ..!12. . ..•. .. •. , • . , •• . . .7/.1 .00
2NJB05PNPSiT()..5l:2 •. .•• . . • . .. • . .• . .• 7/. 1.00
:2NSUBPNPSiTO..z20 .. .. . . .. . .. . .. . . .. ...55
TlP31BNPNSiTQ-220 .•. . . • .. ••. • . .• • . . •• .40
TIP328PNPSi TO·220•...•• . •• . • .. . •• . . •• .40
T1P34PNPSI . ..... . . . . . .. .. ... . ........ . .96
TIf'121PNPSiU84•..• , ., •.•.• .•. . , •• . • .• .tIl
T1P141NPNSi U97. ... .... ...... .... . , . ,' 1.00
BU2Ol5 •• •••••• . ••• •••• . •• •• •••• " ., •.• ••1.75
0PS2IJ00 - DUALPOWERM AL ...• $3.95
MJEJOOOT . .... $ .eo

TTLIC SERIES I
7400 .2' 7472 .«l 74162 .eo
7401 .24 7473 .45 74163 .eo
7402 .2' 7474 .50 74164 .eo
7403 .24 7475 .50 74166 .eo
7404 .24 7476 .45 74166 .70
7405 .24 7480 .45 74170 l.eo
7406 .45 7483 .50 74173 .75
741J1 .56 7486 .56 74174 .65
7408 .30 7486 .35 74175 .eo
7¥:IJ .28 7489 1.90 74176 .75
7410 .2' 7m .35 74180 1.90
7411 .24 7491 .45 74182 .eo
7412 .30 74IJ2 .45 74190 .70
7413 .35 7483 .35 74191 .75
7414 .45 7494 .eo 74193 .79
7416 .35 7495 .56 74194 .65
7417 .25 7496 .eo 14196 .45
7420 .24 74107 .30 74196 .75
7425 .25 74118 1.50 7422' 1.00
7425 .25 74121 .45 74XT3 .65
7421 .25 74122 .50 74219 .eo
7430 .24 74123 .56 74298 .65
7432 .32 74126 .45 74365 .65

7"" .32 74146 .eo 743!if1 .65
7438 .32 74148 1.10 74390 .90
7440 .24 74150 .1.10 75325 1.50
744' .75 74151 .50 7ti492 Ul6
7442 .eo 74153 .40 990' .75
7445 .65 14154 1,10 9602 .75
7446 .es 74155 .50 8T25 1.00
7447 .65 74157 .50 8T28 1.25
7448 .65 74100 .65 BT97 .90
7450 .24 74161 .65 8T9ll .90

'<lSOO .35 74LS100 741..5221 1.10

'4lSO' .30 74LS112 74LS>«l 1.10
'4lSOZ .33 74LS113 '4l.S24' 1.10

,"-"" .33 741..5114 ,4lS242 1.10
,4lS04 ... 74LS123 ... ',,-S24l 1.10

'''-505 ." 74lS125 ..., 74LS244 2-'5
-e .sce ... 74lS12e .., '''-5246 '-'5
'''-S(ll ... 741..5132 .7'S ,....,.. ...
74l..S10 ... 74l..51315 .!6 ' ''-5247 .so
74l..511 ... 7415137 ." 74LS248 1.10
741..512 ... 74LS138 1.25 '4lS25' .,.
74l..513 .!6 74lS139 1.<9 74LS253 .,.
74l..S14 .50 74lS147 ,." 74LS257 .70

74lS15 ... 74l..S151 .,. '4lS25lI ..,
,«= ... 74l..5153 .,. 741..5259 1.00
741..S21 ... 741..5154 2." ,,,-S2lllS .,.
'''-522 ... 74l..S155 .., '''-5213 1.15
',,-S2lI .!6 741..S1SS .., ,4l.S279 .eo
'''-527 ... 74LSl57 .Ol '''-S21lO ' .Ol,....,. .ec 74lS158 .Ol '4lS283 .ec
'4lSJO ... 74l..S1l!O .5O '4lS2lO .5O

'''-532 ... 74l..SUn .5O '4lSm .5O

'''-537 ... 741..5U12 ... ',,-S298 ...
,"-SJO ... 741..S1113 .5O 14LS320 2.00,...... ... 74LS'" .5O ,"-= ' .50
74LS42 .!6 74l..S1e6 ... ,"-""" .,.
'4l.S4' .Ol 74l..S1as 1... ,4LSJ06 .,.
74LS51 ... 74l..S1e9 2.50 '4LS3<7 '-'5
,4lS54 ... 74LS',. t.so '4LSJ06 .,.
741..S73 .!6 741..S173 .5O ,4lSJ7J ~oo

741..574 1.00 74l..S174 .5O 741..S374 2.00
,4lS7I .!6 741..S175 .5O '4lSJ77 I."
74l..578 .!6 741..S1S1 ,." ,"-""" ..,,....., .Ol 741..S1SO .5O ,,,-S3lO 1.10,...... .5O 741..S191 .5O '''-S3lJ 1.10
' ''-586 .., 74l..S192 .5O '''-S390 2.50
741..590 .!6 741..S193 .5O ,"-= 1.7'S
74lS92 .,. 74l..S194 •5O ,"-.... I."
'4lS93 .,. 74LS195 .5O '''-5070 1.20

'''-596 .Ol 741..S1gs ... a1LS97 ,...
7415107 .!6 741..S197 .5O a1LS98 ' .50

MULTI TURN TRIM POTS
500HM 51<

loo0HM
3/$2.00

10K
SOO OHM

1000OHM 500K

7.00 9.00
5.00 6.00

20.00 26.00
16.00 18.00
13.00 15.00
10.00 12.00

125A 240A

745169 1.75
745174 1.40
745175 1.40
745182 1.75
745194 1.10
74S240 1.00
745241 1.60
74S2Sl 1.30
7_ 1.30
74S260 1.60
74S260 1.75
745373 2.25
745374 1.75

323KlLA1«6J. , . , " .75
l MnG ,75
340T-6. 6, 8, 9, 12,.

15, 18 or 24V , .. 1 .75
LAS1412 + 12'1

JA . . " , • . . . .•. t3.96

.50 1.30

.eo 2.00

.35 .00

.65 1.50

' 2A 50A

1.25 3.00
1,00 2.50

74S SERIES
74586 .90
74589 1.90
745112 .86
745133 .60
745135 1.10
745138 1.25
745139 1.10
745140 1.70
745151 1.25
745153 1.10
745157 1.25
745158 1.25
745161 1.75
745163 1.40

.45

.17

.35

3A

.30

.25

REGULATORS

TERMS :fOB CAMBRIDGE, MASS SEND CHECK
OR MONEY ORDER MINIMUM TELEPHONE.
CO D PURCHASE ORDER OR CHARGE $20 00
MINIMUMMAILORDER $5.00

£OJ .11

200 .05

400 .os

8XI .13

100 .00
PRY 1A

1000 .20

SCR's TRIAC's
1.5A 6A 3SA PRY lA lOA 2IiA

100 .35 .40 1.40 100 .35 .00 1.40
200 .40 .50 l. BO 200 .50 .BO 1.90
400 .60 .70 2.40 400 .70 1.00 2.60
EiOO 1.00 3.60 EiOO U Xl 1.20 3.60

C/MOS
...,. ... _..10 «m . ... 14C14 · .,.
4OIll . ... «l2t • 1.00 ...,. ... '4C2ll . ..._.

.10 ..., . .10 ..., . ... ,«:32 . .10...,. ... 4OJ4 • 1.75 ..., . .10 74042 • 1.00_..,. 40315 • 1.00 4011 · 1.75 74C14 · .10_. ... 4040 - 1.00 eci . ... 74C7t • 1.00
4(110 · .10 """ . .10 4503 • 1.150 74CI3 • 1.25
4011 • ... 4OQ • .10 4510 - 1.00 74C16 • 1.40

""2· ... _.
.10 41511 • 1.00 ",:11 . .,.

"", . .10 «* · 1.20 45' 4 - 1.25 ,"'" . .,.
""...,. 400 • Ui O 451S ·UO 701et''' · 2.10"", . .10

_.
.10 4111 - t .lIO 74C157 · 1.7I

"",. .10
_.

.10 451. - 1.00 74Clto ·l.20
4017 · 1.00 a t · 1.00 4520 • 1.20 7<IC1" ·1.15"",. .,. 4062 • 1.00 453 - 1.00 74<:113 ·1,15"", . .,. «J5J • 1.00 4131 • 1.25 74Cln · .71..., . .10 4010 • 1.00

_. ... 74C174· 1.1li
4021 · .10

_..,. _.

•71 74C17!i.'.11
402Z • 1.00

_. ... 74CtlO· .40 74C112 -l.3C1
.." . ... _. ... 74CQZ· .40 74Ct0 1 - .10..,. . .,. ..,.. ... 74<:04- .50 74C1Q2• 1.00.... .... ••m · ... 74C01· .!O 74Ct14 - 1.75..... ... .." . ... 74CtO- .40 74C121 · .1.1&_.

.ee ..,. . ...

SILICON POWER RECTIFIERS

LINEAR CIRCUITS

DAQOBEQ- 3.75 LM370 - 1.60 LM1310 - 1.60
TL0B2CP -.96 LMm - 1.60 1456 - .80
TI.064 eN - 1.50 LM380 - 1.20 1468 - .50
LM201 - .7'6 LM384 - 1.60 LMl aoe - 1.75
LM301I748 -.30 LM386 - 1.20 LM2901 - .96
LM307 - .30 LM387 - 1.25 CA3018 - 1.96
LM30B - .66 LM393 - .7'6 CA3078AT - 1.50
LM310 - 1.10 LM5ti15 - .50 CA3086 - .75
LM311 - .50 LM!i66 - .90 CA3OB9E - 1.75
LM318 - .96 568 - 3.50 AD27'OOLD - 4.96
LM319 - 1.30 566- 1.25 CA3140 - 1.00
LM324 - .56 566 - 1.25 3900 - .50
LM339 - .90 567 - 2.50 LM3909 - .80
LM348 - .90 709C - .36 4136 - .85
LF361 - .56 LM710 -.60 N5696A - 1.50
l F366 - .90 711CH - .40 D6303B - 1.75
lF366 - 1.00 741CV - .40 8038CC - 3.90
LM36B - .50 747 - .50 LM13080 - .915
LM361 - 1.75 CA158 - 1.75 8700CJ - 5.915

LM338K . , . . . $5.75
LM317T 1.35
781..05.781..12 $ .40
723 1 .50
320T5, 12, 15or 24 1 .85
l M337T. . " .. Sl, 96

FULL WAVE BRIDGE 12"1DC RElAYS

PRY 2A 6A 25A
TTLSlZE

' 00 ,'" S.P. 1200ohm coil
200 SO 1 30 2 20 .75
400 '00 , 55 330 D.P. 400 ohm coil
600 , 30 '90 440 .96

74500 .40
CRYSTA LS

74SQ2 .40
74503 .40

2.000 6.144 74S04 .60
3.000 8.000 74505 .50
3.579 10.()((I 74508 .60
4.00) 18.COO 74510 .40
5.(0) 18.432 74511 .45
6.(0) 20.00:> 74515 .60

74520 .45
3.50 ea . 74530 .40

74532 .60
74574 .70

INTER
FACE '

&
DRIVERS

NO. 30
WIREWRAP
WIRESINGLE

STRAND
'00 ' ... $' .40

1. 1.50
' 489 r.so
813:1 2.50
IllllO 2.50 1------..------t..!2.!:!.t;!~~~~~.;.;.;,,;~~~
8833 2,8)
8B34 2.00
8B37 2.00
MM5307 7.96
BRl941l 8.96
CRT0037 18.96
MMS.3EI) 2.50
TA10028 3.96
PTl(]2 6.96
AY3-101SD5.75
AY5-1013A3.75
AY5-38XI 9.95

.. .. . $ .45

..... $ .45
.. $ .45

.. . 4/$1.00
.. $ .65

$5.~

100/$550.00
100/$100.00
100/$100.00

2OKV ·5A DIODES
250ma. $1.95

DB CONNECTORS
DB9P - 12.00 DB25P - $2.40
0895 - 3.00 DB25S - 3.20
HOODS- 1.10 HOOD5- 1.10

DIP SWITCHES
CTS 206- 4 4 POSITION .75
e TS 206- 1 1 POSITION .95
CTS 206· 8 8 POSITION .95
e TS 206-10 10 POSITION 1.25

DIP
SOCKETS 20 PIN .25
8PIN .10 22PIN .25

14PIN .15 24PIN .25
16PIN .18 28 PIN.35
18 PIN .20 40 PIN .40

1010 - SPOT - 1.00
2010 - OPOT - 1.40
20IP - OPOT _ C£HTEROff 1.•

8251 4.50
Il2S3 5.96
8279-5 8.96
B:2!i6 4.&1
8257 Wv19617) 7.95
6ZOO 5.96
83156 12.96
6502 5.75
ZBlACPU 4.75
2'Bl8 CPU 12.95
ZIllA 810 10.96
zmAP10 4.96
ZOOACTC 6.75
TMS 9327Nl 9.96
8275 16.95
ElEI(X)L 12.96
6846 13.96
ElEKS 6.96
6810 2.50
6821 2.96
6B6O 2.96
6875 • .ro
600XU 39.00

DISC
Con trolle rs

1771 . . 16.50
1791 . . 25.00
1793 .. 35.00
1795. . 46.00
1797 . . 46.00
D766C 16.~

RAM'.
2101A-4 1.50
21L02-3 .70
2111A 1.96
2114-2 1.40
2141-3 2.50
TMS3400 1.75
MK«XZ7-3 1.75
TMsmJNl 2.96
MKoiOO6-11 1.25
MK48J2 5.95
41C8-3 1.50
411~12 1.96
4118--4 5.f:(I
SlOlE 2.96
Z61Q4..4 2.50
6116-3 5.50
4164-15 6.95
3242 6.00

POSTAG E RATES
ADO 10~ FOR ORDERS UNDER 125.00
ADO 5% FOR ORDERS BETWEEN $25.00 & 150.00
ADD 3% FOR ORDERS ABOVE S5O.00

2N3820 P FET ....
2N5457 N FET.
2N2646 UJT. ..
ER900 TRIGGER DIODES .
2N 6028 PROG. UJT ..

4164-2
4164-2
4116-3
2114-2

FLAT
RIBBON
CABLE
GRAY

28 gauge

26 conducto r
.60/ ft

40 condu ctor
.90/ ft

50conductor
1.00

TOGGLE
SWITCHES

L1411·IR DETECTOR 3/$1.00
FP100PHOTO TRANS $ .50
RED LED's .2' 8/$1.00
YEL,GREEN0<AM8ERLARGE LED's .2' .. 6/$' .00
RED·GREEN BIPOLARLED $ .90
RED-YELLOWBIPOLAR LED $ .90
MLED!l2 IRLED $ .40
MRDl48 PHOTODARL. XTOR $ .50
Mcn OPTOlSOLATORS $ .60
4N26 0 PTOISOLATOR $ .40
, WATTZENERS: 3.3, 4.7. 5.1, 5.6. 6.8,

8.2,9.1,10.12, 15, 18,0<22V 6/$1.00

IN4 148 (IN 91 4) 15/1 .00

D IS C CAPACITORS
.1UF 16V . 10 /$1.00 100/ $8 .00
.O' UF35V .. ' 61$1.00 .... 100/$5.00

PRINTED CIRCUIT BOARD
....x 6"'OOUBlE SIDEOEPOXY BOARDED'I,.'"'THICK
S.WN. . . •.. . . 5/S2.oo

ROM '.
270Il 3.50
2716 t SV 4.96
2732 7.96
V32A ·2 9.90
2532 7.96
2754 9.95
MCM68764C 21.00
B:2SZl 1.96

(6331) 1.96
825126 1.96
82S13J 1.95
3628A-3 3.00
AM9214C 2.96
ll2S6<; ,.25
74S£1 1.75
74S474 3.96

SHIFT
REGISTERS
MM1«Xl 1.75
MM1«D 1.75
MMl404 1.75
MM5013 2.50
MM!ai6 z.so
M~ 2.50
MMf007 2.50
MM!£6J 2.50

CPU'S &
SUPPORT

CHIPS
lm5 4.96
llO39 6.96
8J!IO,6. 2.75
lllIl5A 5.75
AMDm1 8.96
8202 19.96
8212 t.eo
8214 3,83
8216 1.75
8224 2.25
8226 l ,m
8228 3.50
8156 6.00
8156 8.95
8237 14.00
8238 3.96
8748 19.95
8756 19.96
82m 10.96
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MODEL: SAS02C
Part # 37lHl340 • .• .. $85.00

POWER TRANSFORMER
(68V-SOVCT 6 AMP)

Part # 67lHl22O.• . . . $24.50

MODEL; MA-142
Part # 37G-370 . • • .. $6.95 ea.

MODEL: MX205
Part # 37lHl360 ... . . $29.95 ea.

,
I • O.

r ' l • 00 0 ..

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuitry employs all integrated circuits, BBD type
echo circuit , echo time can be adjusted (max..30
Msec.) Also with a microphone preamp on the boa rd.
Fully assembled.

MAGNETIC HEAD EQUALIZER
o Standard AIAA curve for all kindsof magnetic heads -3
stages crossover circuit for best results - Output voftage
guaranteed to be stable without any oscillation 0 Power
Supply: 24 V.D.C.

MODEL: SA-452O
Part # 37lHl350 . • .. . $39.95 ea.

1 Tran sfo rmor Part # 670-0230. •. $22.50 oa.
2 Filler capacito r 47ool'F 70V

$6.50 oa.

60W +60W O.T.L. AMP
Stereo pre-amp + tone control +power amp. All in on
unit, fully assembled! Compact in size: 7"x4:Y..~x2W·.

Can be fined into most cabinets. Power transistors '
using 25C1667 X 4 to give a max output of row+ 6IJW
(80)
- Frequency response: 2OHz-85KHz( - 1dB) 0 Total
harmonic distortion:0.02% (1KHz) 0 Signal/Noise RatIO:
88 dB (open loop) - Tone control: 100 Hz= 16 dB 10
KHz= 14dB 0 Dynamic range: 60 dB 0 Power Supply:
48V- 70V5 Amp.- FilterCapacitor:4700 J.L 75Vor better.

• Employs Hitachi low noise I.C. for pre.amp • Max.
output 16 V p.p (oon distOftion)· With hi·lowhiter. and
tone defeat c rcun - Rear PJW9l' amp wrth short circuit
protecton - Grant heat sink for maximum results - Tone
controls e 14dB • All components (except pots for vol·
ume. and tone controls) are pre-assembled. the qualrty
IS quarant eed . 0 Power supply OC:!:35V-SOV

Model TR88A
G-15VDC (0 2A

Model TR88B
G-30VDC «, lA

PROFESSIONAL FM WIRELESS
MICROPHONE

Model 001-0076

$12.50

* SPECIAL *
Excellent Price !
Model 001-00 34
$29.50 per Kit

Transformer
$10.50 ea.

TA-322 30 WATTS TOTAL
15W + 15W STEREO AMP KIT

This is a solid stale all trans istor circuitry with on
board stereo pre-amp for most microphone or phone
Input. Power output employs a heavy duty Power
Hybr id IC . Fo ur bu ilt on board contro l s fo r ,
volume, ba lance. treble and bass. Power supply
requ ires 48VCT 2.5A transf ormer. THO of less than
0.1% between 100Hz-10KHz at full powe r (15 Wans
+ 15 Watts loaded into atl) .

SANYO ANTENNA SIGNAL BOOSTER
This Booste r is specially designed for UHF Chann els 1.._ ..;.;,.;.;,..;.;, -1
(14-83) . After installing (between the ante nna input r
cab le and the UHF tuner ), this unit will prov ide a
minimum of l OdB gain , that is approximately 2 times
better than you are seeing now. Ideal for those who
live in apartments that can not put up an outdoor
antenna. Small in size, only 2" x llh~ x 1". Supply
voltaqe is 15 VDC . ..

SUPER FM WIRELESS MIC KIT
This new designed circuit uses high FREQ FET
transist ors with 2 stage pre-amp. Transmits FM
range (88 -120MH z) up to 2 blocks away and with the
ultra sensit ive conde nser microph one that comes
with the kit allows you to pick up any sound Within 15
ft. away . Kit include s all electrorucparts , OSC coils
and PC Board. Powersupply9VDC.

FMC-lOS $11.50 per Kit

A GOOD BUY
at $65.00

TA-800

Brilliant flou rescent lantern
with 9" 6 watt Icureeceot
tube . Featu res include .
Powe rtul direct bea m spot ­
light with 9Vpre-tocusbulb;
Buzzer horn • either con­
stant or time interval s of
somc alarm: Twin blinker ·
red amber flashing or red &
amber flashing on time
inte rvals ; Fully adjustable
nylon strap. Operates from
o size batteries or plugs
into veh icle cigar lighter
socket.

SPECIAL $11.95

&~-.

WHISTLEACTIVATED SWITCHBOARD
All boards are pre -assembled and test ed . You
wh istle to its FET conde nser microphone from a
distance , as tar as 30 feet away (sensitivity can be
eas ily adjusted) , and it will tum the switch on . If you
whist le aga in it will turn off . Ideal for remote control
toys, electrical appliance such as ligh ts, coffee pot s.
TV. Hi-F l. radio or other project s. Unit works on
9VDC.

Model 968 . .. • . . . . . •$2.50 ea.

No f CC Ucenn
Rlquirtd

OUR PRICE 549.50
AcIdltloa, l Micropllone(1_"_

It $21.00 •• .
MURA WMS·49

CRYSTAL COHTROUED
WIRELESS MICROPHONE

SYSTEM
Transmitter: FET mic for flat

~~t~~;I:~~~~~~'B~::;1-----------------1
for dr ift-free pe rfor ma nce .

100mW output (range
approx . V..mik!) for re­
liable long ran g e
tr an sm i ssi on .
Powered b y a 9V
radio battery.

, ~~cl~ i:~r : I~~~sc~n~
49M Hz transmitt er signal. On pane l VU meter , moni ·
tors the signal strengt h from the microphone. Stan ­
dard phone jack outlet connection to a P.A. or other ...---.;.,------------4
phone input. 9V battery included. This professional
set is ideal for on stage , in field , church , in house or
outdoor use .

6-WAY AlC ADAPTOR
Input: 110VAC. Output: 3V. 4.SV. 6V. 7.SV and
12VDC. Cur rent: 300mA.

OUR LOW PRICE
$5.50 ea.

•

" ---- _.~'.;:-- - - --

:::~: . : ~ ..._. . : ::..
___~-.: i::.:,:-'-:':::' '- _.

'.~- ~
... - - 0 ... _ .... ....1---.. -

" FISHER" 30 WATT STEREO AMP
MA IN AM P (15W x 2) . Kit includes 2 pes. Fishe r PA
30 1 Hybn d IC. all electromc parts with PC Board
Power sup pty ;!: 16VDC (no t included ). Voltage gain
33dB. 2OHz·20KHz.

Super Buy

1 WATT AUDIO AMP
All parts are pre -assemb led on a mini PC Board.
Supplyvoltage6-9VDC . . . _.Special Price S1.9S

6W AUDIO AMP KIT
TB A81 0 wit h Vo lume Co nt roL Power Supply

6-1BVDC Only $7.50 oa.

POCKET LIGHT
Complete with 5" flourescenl tube . powerful bulb and
handy strap . Runs on 3 pes 1.5V "C'' size battene s
(not included). Irs a practical , conve r uent, powert ul
spothq ht and Uour escent light. Its superior quahty is
ideal for indoor or outdoor use.

LOW PRICE $6.50

Dynamic Bias Class "AU circuit design makes ttus
unit unique in its class. Crystal clea r, 100 watts power
output will satisfy the most picky fans. A perfect
co mbination with the TA-l020 low TIM stereo pre-

amp. 1-----------------4
Specifications - Output pow er 100W RMS into au.
125W R MS i nto 4U - Fr equen c y response
10HZ-100 KHz 0 THO less than 0.01% 0 SIN ratio
better than SOdB 0 Input sens invity 1V ma x. - Power
supply ±40V at SA.

MARK IV -15 STEP
LED POWER LEVEL INDICATOR KIT
This new stereo Indicator kit consis ts of 36 4-color
LED 's (15 per channel) to Indicate the so und level
output of your amp lif ie r from - 36d B to + 3dB .
Comes with a we ll designed silk screen printed plas­
tic panel and has a selec tor switch to allow floa ting or
gradual output indicating. Power suppl y is 6-12VDC
with TH G on boa rd input sens itIVitycont rols . This unn
can wor1o; with any amphfier from 1W to 2OOW. Kit
include s 70 pes driver transistors. 38 pes matched
4·coIor LED's, all electroni c components , PC Board
and front panel. MARK IV KIT $31.50

FLOURESCENT AUDIO LEVEL MONITOR
This is the kind of VU monitor that is being used by
most amplifier manufacturers. lC"s are used to simplify
orcot layout. Easy to assembe and can be used with
all power level amplifIerS. Powerrequirement 12VDC.

TE-221 KIT
For Just $28.50

(Limited Stock)

TA- l000
KIT

$51.95

Power
Transformer
'$24.00 ea.

100W CLASS A
POWER AMP KIT

120W PURE DC POWER STEREO AMP KIT
Getting power hungry from you r small amp ? Here's a
good solu tion! The TA-800 is a pure DC amplifie r with I-_==~==,=,=~~,:,,:,,-=,=,=~~~==_"'"'!
a built-in pre -amp. AUcoup ling capacitors are ehmin­
ated to give you a true reproduct ion of the mus ic. On
boa rd tone and volume controls combi ned with built­
In power supply make the TA-BOO the mos t com pact-----------------t ste reo amp ava ilable. Spec ifica tions : 60W x 2 into
BU. Freq Renge: OHz·100KHz±3dB. THD: .01% or
better. SIN Ratio: BOdS. sensitivity: 3mV into 47K.
Power Requir ement ± 24-40 Vol ts.



CIRCLE 68 ON FREEINFORMATION CARD

• RS-232 _1'0'.1_
._-~

• CompIo\I Won!Proc.SyItIn'io
(lMIPrinlIrl

1ncI...: 9V CRT _ , Dual~, 5eparate
Keyboard,TallieTopCoosIruCtion, Prinler lntefface, and 111Of8...

Fuly testod and operetionaI.
• Not_: CU/TIflI product

• eoeslllc<o--....
• 48KoI.-y (411&")
• Optlono1VIl_
• _-... po<!
.W.P.-....~_

UntestedVersion 01 theAbove .
LessKeyboatd. Includes Schematict, etc. UMITED auANTItY!
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$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ TECHNICIANS & SERVICEMEN $
~ COMPONENTS FOR YOUR MAINTENANCE a REPAIR WORK ~
$ SPECIAL: OUR LOWLOWPRICES $
$ REPLACEMENT FOR ECG@TYPES $
~ TYPE NO. yaUI COST TYPE NO. YOUR COST ~
$ 85 FOUR for .99 125 SEVEN for .99 $

*
102A THREE for .99 159AP FOUR for .99
123A FIVE for .99 177 EI GHT for .99 $
123AP SIX for .99 199 FIVE for .99 $

$ $
$ SUPER SPECIAL (MIN. 5 PC. EACH) $
$ ME NO. YOU I COlT TYPE NO. YDUI COST TYPE NO. YDUR COlT $
$ 124 85 165 .. .. .. 2.25 375 .......90 $
$ 128 45 171 . . .. .. •65 506 .. . ...•55 $
$ 129. .. .45 184 .. . .45 500A 8.95 $
$ 130 80 185 45 523 9.95 $
$ 152 40 238 2.25 526A 10.20 $

$
153 ·.40 276 6.95 529 13.75
154 . . . . .. •60 291 . . . . .. •95 712 1.25 $

~ JAPANESE TYPES (MIN. 5 PC. EACH) ~
$ 2SC867A 2.75 HA1366W 1.85 STK0029 3.80 $
$ 2SC1114 3.25 HA1377A 2.90 STK0080 9.99 $
$ 2SC1308K 1.95 L.A4102 1.25 TA7205AP 1.50 $
$ AN214Q 1.45 M51515BL 2.95 TA7208P 1.85 $
$ AN239A 4.60 STK433 3.95 TA7222AP 1.95
$ BA532 .. . 1.80 , STK435 3.95 UPC1181 H 1.25 ~

$
GH3F.. .. .89 STK437 6.25 UPC1182H 1.25 $

$ HA1 342A 2.30 STK439 6.50 UPC1 185H 2.99
$ COD ORDERS ElCOME ($25 MIN. ORDER) $
$ For Complete Component Catalog Call or Write $$

DIGITRON ELECTRONIC
$$ 110 HILLSIDE AVENUE, SPRINGFIELD, N.J . 07081 $$

$
Toll Free: 800-526-4928 In NJ: 201-379-9016 $

'ECG ISA TRADE MARK OF PHIUPS ECG.$ D1GITRON ELECTRONICIS NOT ASSOCIATEO INANY WAY WITH PHILIPS ECG. $
l$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

CIRCLE 11 ON FREEINFORMATION CARD

SATISFACTION GUARANillD
Frequency Range470·899 MHzChannels
14·83 . Output Channel 3. Ch2 or 4 Avail.

PI'ril~l;;;) PART #B20 $1500

--.;;.::~"'!.- WHAT'S IN IT? -----­
To make a regular UHFtuner into a G1LCO HIGH GAIN TUNER, each andevery one of

thefollowingsteps is painstakingly taken bya certified technician:
1. The first thingGILCO does is change the standard diode to a hotcarrier diode.
2. The tuner's output is then measuredonourJERROLDfield strength meter and com­
pared toa computer derived chart from which we determinethe correct value coil toadd
across theIFoutput for maximum pro-peaked gain . '
3. Thetuner is thenfed astandard1Ddb 300 ohm antenna input andwhilemoniloringthe
output on our HEWLETT PACKARD spectrum analyzer, the tuner Is tuned to the desired
channel andits oscillator is offset for the desired output frequency asfollows:

Channel 2: 58 Mhz,Channel 3: 63 Mhz, Channel 4: 68 Hhz
We call thisstep peakingbecause thetuner's output looks likeapeak onourspectrum
analyzer and thehighest pointof that peak is actually adjusted for the desired output.
4. Thelast stepisonemoremeasurement onthefield strengthmeterwhich isagaincom­
pared toourperformance chartto calculate the correct value of the secondcoilwhich is
added to thetuners internal connections.

This procedure was developed byGILCO andit is ourcomputer derived pertormance
charts thatmake ourtuner better, that 's because almost every tuner gets adlfferont value
coilbeforeit's peakedand again adifferent vaiue coil after it's peaked. The combinations
areendless and the way we detllrmlne the values Is our secrot...

Address Til _

City State__Zlp Ship _

Mail Order Only. Send check or money order to: Total _
GILCO INTERNATIONAL, INC.

P.O. Box 8817, Coral Gables, Florida 33124
CALL (305) 823-5891 lorCOO orders PUASE WRITE FOR OUR FREE CATALOG

_~!!!&!~~e~~~J~~!9~,.E~~!'!!5£.~-?~~~~_+2~::'ax _ _

GILCO PARTS KIT &
PRINTED CIRCUIT BOARD
• Use with GILCO

High Gain Tuner'
• Requires NO Modification to

Your Television
• Individually Packaged and

Label8d Parts Save
Guesswork

• The only tools required for
assembly are: screwdriver, solder­
ing iron, voltmeter. No drillingis re-
qutred to the PIC board . PrB-drllIBd, pro-scroenBd, platlld through the
• This kil was designed to take ad- holes PICboard. AI hardwaro, connectors, 22
vantage oftheGILCO highgaintuner pageIllustrated instruction manual, & GRcoHy-
which means its circuitry is simpler GaIn tuner. KitassemblBs In just4 hours.
andmoro efficient than thosecircuits thatrequire inferiorvaractor tuners.
FREE 22Page Instruction Book includedwitheach PIC Board orPartsKil. This in­
struction book will guide the builder through every step of the assembly. Nearly every
pagelsIllustrated. Wilh this Instruction Book, estimated assembly time is 4 hours.

Part No. 821 prin~~~;c~~~~~ ~~~ . ~~. ~~~ .~I.L.~~ . . ...$1700
1. This Printed Circuil Boarduses only one resist. This prevents solder bridges .
jumper, others use nine. 4. Newest Addition: thePIC boardIsplated
2. The component layout Is seroen printed through the holes . This allows for easier
onthe component side of the PIC board . andmorepositive soldered contactbetween
3. The solder side of the PIC board is the partsand the PIC board.•
covered with high temperature solder $8000
Part No. 822 Complete Electronic Parts Kit . , , . , .
All resistors (30), Potentiometers (1'5K, 3-10K), Panel Mount Potentiometer (10K), Elec­
trolytic Capacitors (6), Ceramic and Mylar Disc Capacitors (35), Variable capacitors (4),
A1 l l nte~rated Circuils(7), Vonage Regulator, Heat Sink, Diodes (4). ICSockets (4-8pin,
3-14pin), Power Transformer (24V, 1A), Coil Kitwith No. 26 wire (4), Speaker (4",
3oz.), Standoffs , Coaxial Cable, Ail Miscellaneous Harware, Etc. All parts areindividually
packagedand labeled .

All components Including the Wire , Hardware, Coaxial Cable andHeat Sinksare includ­
ed in the parts kit. Thismeans your assembly time from start to finish is just 4 hours.

--- GILCO ACCESSORIES & AMPUFIER KITS ---
#A02 New 2 stage, low noise, 28db gain, RFAmplifier Kit... Kit $1800

#A03 New 1 stage, low noise, 14dbgain, RFAmplifier Kit.. Kit S1050

------------- GILCO ORDER FORM-------------
IB20 GILCO Hy-Galn Modified Tuner ", $1500

_ _ ,--_

IB21 GILCO Predrilled, Screen Printed, Clrcun Board S17011 _
I B22 GILCO Parts Kn(Less PIC Board) , . , , . , $8000

IB20, B21, B22 Complete PIC Board and Parts Kn(allthree) .. s11000
_

IA02 Two stage, 28dbgain,AmpliflOr Kn , . , , . $1850 _

IA03 One stage, 14db gain, Amplifier Kn. , . . . . . . . . . . . . . . . $1050 _

Name Total _
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

z
~
m
~
CD
m
:D

SWITCHES
MINI-PUSH BUTTON

S.P.S.T. MOMENTARY f
NORMA LLY OPEN
1/ 4- BUSHING

351 EACH
10 FOR $3.25

100 FOR $30.00

SPECIFY COLO R:
RED. BLACK. WHITE .
GREEN. YELLOW.

~
750 MFD 330 VOLT

2" HIGH :II 1 1' .... OIA.
$1.25 EACH 10 FOR $11.00

PHOTO-FLASH
CAPACITORS

35 MFD 330 VOLT
, .. )< 518" DIA. ~

~~:~oo ' \[)
170 MFD 330 VOLT

1 1/8 " lC 7/ S"
2 FOR $1.50 10 FOR $7.00

L.E.D.'S
STANDARD JUMBO

DIFFUSED ~
RED 10 FOR $1.50

GREEN 10 FOR $2.00
YELLOW 10 FO R $2.00

FLASHER LED
JIo 5 VOLT OPERATION
,., RED JUMBO SIZE ~

~
$1.00 EACH

BI POLAR LED
2 FOR $1.70

SUB MINI LED

.079'" .098 '~
RED 10 FOR $1.00

200 FOR $18.00
GREEN 10 FOR $1.50

LED HOLDERS
TWO PIECE HOLD ER e IR
FOR JUMBO LED a
10 FOR 651 200 FOR $10.00

THIS UNIT CONSISTS OF A 12 VOLT 2 AMP
TRANSFORMER . 1 AMP CIRCUIT BREA KER.
~ PRONG CINCH JON ES SOCKET AND A 3
WIRE A.C. CORD ALL MOUNTED IN AN
ATTRACTIVE ~ I>- x 51>- x 3- CHASSI S BOX.
GOOD FOR PARTS OR A NICE START FOR
D.C. POWER SUPPLY. $8.50 PER UNIT

EDGE
CONNECTORS

~!::::::~

SPRING STEEL IRON HOLOER
ON WEIGHTED BASE.

$5.00 EACH

METAL OXIDE
VARISTOR

===t:) 2 FO R

G.E. • V82ZA12 $1.50
50 VOLTS. NOM INAL D.C.
VOLTAGE. 518- DIAMETER.

12 VOLT A.C. POWER UNIT

SOLDERING
IRON STAND

METERS
0 - 20 V.D.C.

0-15 V.D.C.

(fj
THIS 2-1/0"

':Jf!! ~~~~~E~ETER
> 0-15 VDC.

. ~ $4.50 EA CH

o -20 VDC FULL SCALE

O
FACEPLATE

BATTE RY TEST
, _. ! SET-UP AS

INDI CATOR
. $5.50 EA CH

1 MA
25/16 - SQUARE'S.
PANEL METER .
MOUNTS IN .
2118" HOLE
$5.50 EACH

Tl -3/4 SI~E~

WITH~
WIRE LEADS

T1SIZE~
WITH WIRE LEADS
3 to • VOLTS 2 10' $1.00

Rated: SSm. @ 5 VOLTS

8 10 12 VOLTS 2 IOf $1.00
Rated: 55ma @ 8 VOLTS

12 to 24 VOLTS 2 10' $1.00
Rated: 45m l @ 104 VO LTS

.163" DIA. (4.14mm)

3 to 8 VOLTS 2 10' $1.00
Rated: 45ma @ 8 VOLTS

"012 VOLTS 210' $1.00
Rated: SSm. @ 8 VOLTS

12 to 24 VOLTS 210' $1.00
Rated: 45ma @ 14 VOLTS

LIGHTS
GRAIN OF WHEAT
Tl SIZE c=c:=.

.125- DIA . (3.15mm)

3 to I VOLTS 310f $1.00
Rated: SSm. @ 5 VOLTS

I to 12 VOLTS 310f $1.00
Rated : 55ma @ 8 VOLTS

12 to 24 VOLTS 310' $1.00
Rated : 45ma @ 1. VOLTS

NEON WI RESISTOR

~ op~~:ii6N
7 10< $1.00 FROM 120VOLT

" 120V INDICATOR
.:a:[I t"r:Q g;;;;
'NEON INDI CATOR:RATED
120 V 1/ 3 W. MOUNTS IN
5116- HOLE . .. RED LENS.

751 EACH
10 FOR $7.00

100 FOR $85.00

22/44 GOlD
P.C. STYLE $2.00 EACH

10 FOR $18.00

ALL ARE .158- SPACING

MINIATURE TOGGLE SWITCHES
AU ARE RATED 5 AMPS @ 125 VAC

S.P.D.T. s .P.D.T.. S.P.D.T. ~
(on-on) (on-on) (on-oll-on)

SOLDER LUG
P.C. STYlE. ~ TERMINA L.So SOLDER LUG
NON-THREADED $100 EACH TERMIN ALS.
BUSHING . Ttl.. 10' FOR $9 0Cl $1.00 lEACH

~rF~~C~.OO ,,~ 100 FOR $80 ~g:~~RS::OO

SPOT s.P.D.T.• DPDT 4
(~n:.ajl~n) (on-on) (' . ') '

P.C. LUGS. on-on
NON_THREAoei THREADED SOLDER l UG.
BUSHING . "BUSHING _ , TERMINALS.
P.C. STYLE I $1.00 EACH - $2.00 UCH
7$4:EACH 10 FOR $9 00 10 FOR $1$ 00
10 FOR $7.00 ' 00: FOR sea 00 100 FOR S18O.OO

15/30 GOLD
SOLDER EYELET $2.00 EACH

18/36 GOLD
SQLD ER EYELET $2.uO EACH

22/44 TIN
P.C. STYLE; NO MOUNTING EARS.

$1.50 EACH 10 FOR $14.00

28/56 GOlD
P.C. STYLE $2.50 EACH

10 FOR $22.00

15 PIN GOLD
SOLDER EYELET $1.75 EACH

5 10' $1.00
.. to r $1.00
"0. $1.00
4 10' $1.00
.. 'or $1.00
.. tor $1.00

$2.50
$1.00
$1.00

510' $1.00
510< $1.00
5 10<$1.00
510< $1.00

$1.50
210< $1.00

.75

.75

.75

.75

.75

() CRYSTALSIT CASE STYLE HC33/U

COLORBURST
2 MHZ 3579.5(5 KG

$3.50 EACH $1.00 EACH

MIKE
CONNECTOR

.~
5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.t--------=~-I
TWIST LOCK STYLE. SAMEAS
SWITCHCRAFT 12CL5M.
$2 .50 PER SET

TRANSISTORS

MICROWAVE V
TRANSISTOR ~
MRF 901 REDUCED TO

N.P.N. SILICON $2.00 EA CH

"

13 VDC RELAY
CONTACT: S.P.N.C.
10 AMP @ 120 VAC
ENERGIZE CO IL TO
OPEN CONTAC T . ..

COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH

MINIATURE
6 VDC RELAY

SUPER SMALL
SPOT RELAY;
GOLOCOBALT
CONTACTS.

RATED 1 AMP AT 30 VDC;
H IG H LY SENSITIVE, TTL
DIRECT DRIVE POSSIBLE .
OPERATES FROM ~ .3 TO
6 V. COIL RES. 220 OHM .

1 3/16 " lC 13132" lC 7/16 "
AROMAT' RSD-6V

$1.50 EACH 10 FOR $13.50

RELAYS

4 PDT RELAY
• 14 pin sty le •
. 3 amp co ntacts __
_ 24 volt d c or ,

120 volt . c. COli .-

• Used bu t fully tested
$1.70 EACH
specify co il vo tt. go
LARGE QUANTITIES AVAILABLE

lOCKETS ,0.. RfLAY SOC Hdl

WILL HOLD P.C. BOARD OR
OTHER SMALL ITEMS AND

ALLOW BOTH YOUR HANDS
FREEDOM TO WORK.

$8.50 EACH

HELPING HAND

5STATlON
INTERLOCKING

MADE BY ALPS. •
3-2PDTAND
2· 6PDT
SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.

3W'BETWEEN
MOUNTING CENTERS.

$2.50 EACH

5 STATION
NOr--HNTERLOCKING
SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
$2.50 EACH

Mum­
SWITCHES

3 STATION
NOr--HNTERLOCKING
~ 3 · 2PDT SWITCHES.

~ ~gE7,~~~~; t-...--------t
H"" BETWEEN
MOUNTING CENTERS.

$1.75 EACH

LINE CORDS
==-= ~

TWO WIRE
6' 18<;ja TWO WIRE

3 FOR $1.00

THREE WIRE
18 INCH 18<;ja THREE WIRE

2 10' $1.00

8 FOOT 18<;j. THREE WIRE

$2.00 EACH

DUAL l OOK
audio taper

3 1/2- LONG
2 1/2" TRAVEL. $1.50 EACH

SLlD~j~O:S

lOOK linear tape
2" LONG
1 5/8" TRAVEL 751 EACH

2K 10TURN
MULTI- TURN POT

SPECTRaL
~ ' MOD 534-7161
~ $5.00 EACH

SOLID STATE
RELAY~

CONTROL: .
3-32VDC

LOAD: 10 AMP ..

140 VAC $9.50 EACH

2 CHANNEL LIGHT ORGAN
EASILY HOOKS INTO STEREO SPEAKERS~
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC . TWO SEPARATE "0 VAC
OUTPUTS FOR HIGH AND LOW FREQUENCY
AUDIO SIGNA LS. USE TWO ORGANS FOR
ST EREO·...

$8 .50 PER UNIT

COLOR LIGH T STRING AVAILABLE $1.75 EA

DC WALL
TRANSFORMER
~ ALL ARE 115 VAC

PLUG IN

4 VDC 0170 MA $2.50
I VDC 01225 MA $3.00
11.5 VAC at 10 VA $3.50
17 VAC 01500 MA $4.00

POWER SUPPLY WI PRE-AMP

•

THIS SUPPL Y WAS USED TO POWER
AN 8 TRACK/CAS SETTE UNIT. IT

WILL SUPPLY APPROX. 18 VDC AND
INCLU DES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL.
RCA PLUGS FOR LINE IN/OUT.

$4.50 EACH

KEY
ASSEMBLY

5 KEY

.~• . • $1.00
~ EACH

C ONTAINS 5 SINGLE-POLE
NORMALL Y OPEN SWIT CHES.

MEASURES 3 3/~- LONG

6 KEY
1~$1.25

EA CH

CON TA INS 6 SING LE·POLE
NORMALLY OPEN SWITCHES .

MEASURES 4 1/4" LONG.

TRANSFORMERS
120'1011 ~

prlm8rl• • ~

5.1 VOLTS ot 750 MA $3.00
I VOLTS at 150 MA $1.25
11.5 V. 013 AMPS $1.50
II V ot ISO MA $3.50
II VOLTS ot 1 AMP $4.50
11 V.C.T. 01 2 AM P $5.50
24 VOLTS ot 250 MA $2.50
24 VCT 01 1 AMP $4.50
42 V.C.T. 01 1.2 AMP $4.50

POWER SUPPLY

~
~REGULATED •

FULLY ADJUSTABLE
5 VDC AT 3 AMPS.

$18.50 EACH

CIRCLE 73 ON FREE INFORMATIONCARD 133



MICROWAVE
TV SYSTEM

Variable from 1.9 to 2.5 GHz

ORDER TODAY! VISA, MASTERCARD & COD accepted for
phone orders . Please add $3.00 for UPS ground. Satisfac­
tion guaranteed. Call or write for your FREE CATALOG!

TECHNICAL ELECTRONICS
Dept. M P,O. Box 2361

Woburn, MA 01888 (617) 935·1717

THIS UNIT COMES COMPLETE WITH:

• 20" Fiberglass Parabolic Dish
• Pre-Assembled Probe with

Down Converter
• Power Supply and Coax Switch
• 60' of RG-59/U Coax with Connector
• Transformer for 75 to 300 Ohms
• All Mounting Hardware for Fast

and Easy Installation

:E

CIRCLE 30 ON FREE INFORMATION CARD

The latest advance
in microwave

technology with a
SNOW-FREE

PICTURE.

Introductory
SPECIAL

$124~&-

TECHNICAL ELECTRONICS
YOUR SUPPLY SOURCE WITH
ASSORTMENTS LIKE THESE:

LED ASSORTMENT 25 LEOSat a price everyone
can afford! Red. Green. Yellow, Amber in all shapes
andsizes.
Stock No. 10-1501 S2.95pkg.
SWITCH ASSORTMENT 8 general purpose
toggle switches. Includes single, double,and three pole
switches fromtop manufacturers suchasCutler-Hammer
andothers!
Stock No. 12·2230 S6.95pkg.
FOOT ASSORTMENT Plastic, rubber, snap-fit.
felt bottom, studmount, you name it- it's in this
assortment of approx. 100 feet.
Stock No. 49-2398 S2.95pkg.
SLIDE SWITCH ASSORTMENT Includes
SPOT and OPOT slides. 10 pieces per package.
Stock No. 12·1400 S1.50pkg.
ODDS-N-ENDS BARGAIN BOX 5 pound
Random assortment of good quality components and
parts. Includes itemssuch ascapacitors, diodes, motors.
transformers, printed circuit boards,and much
much more!
Stock No. 49-3041 S10.00pkg.
TERMINAL STRIP ASSORTMENT Half pound
ofapprox. 100 pieces. Randomassortment of sizes and
lengths.
Stock No. 49-2400 S2.95pkg.

75 OHM CHASSIS
MOUNTCONNECTOR

F..&1 Female connector . Rear
chassis mount with nut.
Mates with male " F" connec­
tors

NOWI 4 for $1.00
POPULAR

MISCELLANEOUSPARTS
IN4001 Diodes

15 10r ••• ..$1.00
100 for 5.00

V.w 10K Thumbwheel pots
1 ·12 . .39

13·Up . .29
Toroids ·T 30-12 . . . .46

2Q· Up. .25
'rcrcrcs . T37·2 . .38

2Q· Up . .25

CABL E T V
Converter/ Descrambler
THES E A[ l CO"'V EIH ER S ACCEP T

ANY TWO NON , AOJAC UH MI o e AN O
CHANN E LS, OESCRAMBL E THEM AND
OUTPUT TH EM TO CHAN N EL S Z,3.
OR .f (SET TO 3 AS REC[I VEO I I ...PUT
IS 12(, · 1'" ....HZ OR 216 ·2'" M HZ,
I ...SERT IO... LOSS I ' OB MAX. I NPUT
LE VE L - 15 TO +25 OBMV, f a A USE
ON 15 OHM CAB LE SVST I MS WE
PROVIDE SCH E MATICS AND OP EI!A ­
TlO N NOTE S Qult ...TlTI ES LI MITED

WE SAW TH ESE L i STED AT $ 12 5 00 '

POPULAR IC·,
TOP QUALITY
NO SECONDS

N E·564 Nu r PhJQi n Repl lce~t nowIn stock · $!H5 ta
or$3.5O elch.ith eyery$!JOOO ~rcha" crothe r p.ar1 '

rrn On Cl'Ill'TION ,., 10 ·U I'

L" >eoN 2 • • tt Audl or>o.erArnp $14 9 , ..
lM -38llN.J l ow Volta ge AudlO Arnp ' ''' 1.19
lM·565N PI\a" lockt<l l oop 1.49 ..
LM·733N VI<lctoAmp 1.69 ...
104(;.1330 Vlcho o.tl'Ctor ,n 1,611,",",,., Vlcs.o If Amp '00 t.es
M(;. 135O Vlcho If Am p 1.15 1.111
M(;'13~ VI* UAmp AQC ass ,..
M(;.l 3M AudioU Amp ,.. ,..
Mc. 131.fP RF . Modu ll l or " , '"MC-1<lSoB DualComp . ce Amp .. "Mc. 1<l96N Balanc l'd MoclIO.modulal or ," ,"
l l.4-1aa9 Video Modul ltOt '" ,"

UltlA" VOlTAGt Mli ULATOU
lM·7805 5 v on P~llI"" Volt. ~ 1.19 ..
l M·ll108 8 VOII P~III"" Volt Reg 1.1D ..
l M·1812 12 Vol t POIlf i.... Voll.Reg 1.19 ..
l M -1815 15 Volt Posltl .... VOIt. Reg 1.19 ..
l M·1818 18 'Jolt Posltly, 'Jol t. R&o 1.19 ..
LM·1824 24VoIt P~lUy,VOIt. RItjj 1.19 ..

UNITECH MODEL OUPH
TELEPHONE

This handsome contemporary
te lep ho ne Is Touch-tone,
m.klng It Ideal for MCI or
Spri nt service, or b.nking by
phone. Deluxe two piece de­
sign . lIows lor w. 1Ior desk
mount. Also en-ott ringer
switc h. Almond In color.

NOW '29.95 ••.

PROJECT f=qBOXES .~~ "

WoodgraIn I

This box Is 11>,1j ·'W · .Yl:"H ·
616" 0 wit h a remov. ble
aluminum U·sh. pod chass is
11"W · 3Y," H · 6" D lnslde.

. ' 12.50 ••.
• or more ' 10.95 ••.

4~IAMONDBACK

*
ELECTRON ICS COMPANY
PO BOX 12095 Dept 102
SARASOTA. FLA. 33578

Phone Orders (813) 953-2829
CONTl IiIENTAl us ADD' 1 60 FOR HiE FIRST La III
ANO 50 . FOR EACH ADDI TIONAL l8
*E ST COAST ADD $ 1.80 f OR THE. fIR ST POUNO 8
50~ f OR EACH ADDlTrOlilAL POUND
coo 8 MAIL OROEN I I MtlO¥UM. CREDIT CARDS 1 1.5 MIN.

»« EL ECTRONIC BARGAINS "
IF YOU'RE. NOTON OURMAILI NG LIST, YOU'RE MISSING OUT­
STA~DI NG BUYS ON HIE. FI NEST IN ELECTRONIC PARTS FOR
THE BUILDER IN 8 YEARS OVER 250,000 HOB8YISTS HAVE.
DISCOvE.REO WHERE TO fi ND USEFUL, UNIOUE OR OOWNRIGHT
STRANGE ELECTRONICS AT GIVEAWAY PRICES
'tHY NOT SENO fOR OUR CATALOG TODAY - - - IT'S FREEII

POPULAR
MICROWAVE

PARTS

AC LINE CORDS
p

': ~~~.... :\'~~~.

18 gauge wire \~ .f':'
6 ft. long cable

Preat rtpped and tinn ed ends
for easy Install atio n.

4ge ...
3ge ea.

UNFTUNERS

r.o;_ lIIi1D-'"o, 045MHz
Output

10 or more ' 3.25 ea.

Clic k Sto p Det ent Tun e
model. Excellent for replace­
ment use or experimental
woo ~Udl ng UHF receivers
for ham or TV.

WHILE THEY LAST

' 3.95.a.

DIG ITA L COFFEE T IM ER
CLOCK Assy. U-F IX - EM
.~ X.15 00.. ..":I. 1:~ '. 10 / *25..~.~~. ~/ 52.9 5

~.?W T IJ2 L.B <»:
HERE' S THE GUTS FROM T ~OSE H ("III COF FE[
MAKERS WIT~ .I. COMPU TE R ' BRAI N' THAT
DI GIT ALLY CONTROLS t H E COFFE E MAK IN G
.I. PERFE CT tx A lItPL E OF MO...OAY MORNING
BtA HS -9 Ou t OF 10 HAVE SOL DE R S ~O RT S,

CUT f OI L S, ETC · [ASY TO REP AI R STU FF THE
PCB ' S CONTA IN It CtOCKITI M[ R MOOUtE , '" DIGIT
LEO DISPLAY. POWER Xf MR. 9V SPOT REt AY, ETC

TH E XFMR OR REL AY ALONE I S WORTH IT I

Now Sack In srock !

MITSUMI ~
UHF ••

YARACTOR .•'
TUN ERS •

75 Ohm Input - 45 MHzOutput
For Channols 1<1 · 83

HLW l OW ""'ICL 516.95 .. .
AU untt s . rebrl nd new .c."tor Quantity Price

. .. $2.39. ,"
• • ••• • • • •• • •• • •• 3.046

••••• • ..• •.••• • •• 3,12
holBD-l01 5$
CHIPCAps · ,OOl mId . . 50

a ·up 30

11I · 22 99

301 . "'199

C?,.iJ(j!J 10/$16
~..--- N\ll-T\PE 1~"."•••iiiiiii"iiii".iIi••1IIIIII

M IC'lOrHO N £
HI ·Z PI ElO Mt Kf S ARE GREAT
FOR TAP[ RECOfllDE fIIS, TALK ­
I NG I' AOH CTS ' ,<" .. "LONG

WITH 10 FT CAB L E

How Back in Stock!
SANYOUHF YARACTOR TUNERS
75 Ohm tneut . 45 MHzOutput

F o r Cha nno ls 14 - 83

"00" .m'19
.
95

115-8-403A~ EACH

All unit s I r, bf .. nd _ Irom Sanyo

C. II for QuantIty Price AC-6 G 12- Up

Wit h Schematic

SPECIAL PRICEI
' 94.00 ea.

miMnW'

NEW 1984 I Special Purchase
B&K AUTO/MANUAL MY-2'09

M
RUALTNIGMIENTGER l _ :":T~' .~:: .a

10 · Up 39 ea.

12 db GAIN

S~lfr Clla nll"

·8.95 ....

~
POWEI:: SU PPLY

:;} .. 12 ·15 VOLT I 6 AMP

pC)~ COMMERCIAL POW ER SUp·
PLY. STANDARD POWER
TYPE. SPS 30· 15 8RAND

NEW, I NOIV IDUAllY BOXED
u s v tZ30V INPU T

VO~~'pR~~LAT{'O . CUIR5R,"T~1I " 1T
SPECIAL S

X- 30 1S 3 LB

$11.9 5
GA [AT T AA,.,S FOR M [R FOR

, • ra v " "CO", '"",, "-
THIS IS .I. COOL RUN N I NG
QUALI T Y UN IT INOI V IOU ALl Y

BOX EO T· 08 80 WT 6 t a

~WlN.OARD

T5OHMUHFYAGI ANTENNAS

omONAL
WI~"d

UHF Anlenn..
Prel mp

18dbGain
NF · 11ldb

'39.9 5 ' I.

StOOl
2ormor.

SONY
SURPLUSUHF·YHF
VARACTORTUNERS

These tuners recet....e eu cnan­
nels 2-33, plus midb.nd cable
channels and are perfect for
homo·brew TV circuits etc.
Output Freq . • 5 MHz. Hookup
data included. Name Brand.

'852

50 or more $2.25 ••.

D
DUALITY
POWER TRANSFOR MERS
2. V CT. 0400 mAo

'3 .19 ••. 10 _0411$2.7 5 ...

SPEAKER
CABINET
~l.Irspu.ker

UbInets lor-lllOSe
Il 'nOUSIIomebrtyr
TV ar cui ts.
Spe.a kef$ lntl lld~

DImen sions: 1~ " we t ~ 9¥t"
It.g ~ x 5¥f"dftp Removlb le 1/8 "
11\.( ~ Dack toYer.

' 10.95 .. .
'8.95 ••.

~
USA N~v:.H~NC~':~~N~E~~:~~"~:;ER

t;:t _7r:- RK,e; .... all the EXTRA CABLE TV ~ hol I OBANO~ & SUPf:RBAH O
• _ CHA NNELS on )'our UHf DIAL

ElImlNlles lhe MId lor ,."t ln.gor I, ulng Ttll' s)'s l,m takes
the -m'dband~ . nd ~-.uptrbl.nd"' cl\l.nrool , your TV, VCR or•c===== pl"ojIoctor un·t rIC ' ''''' .nd cOftY'lfls them to . tandl rd UHF

I :''':':=:''~: I ch.I;:~~~t;~~';:;~~;~I~G FROM CABLE TV!
The .)'s l.", all OO*s you 10 ptQgrlm both pa y (pay TV decoder rlqUlrld) and stan(l.ard

~~~hi~~::;'::t ~:'.~~0fl1':Zu;C;:. - 110M, YO<J I r, Now $28.95...
Slmpl!tolnstlllancl~ak'Or TV.lth UHF. I'LUI I"OITAOI

NOW AVAILASLE
NEW TUNEABLEDELUXEMODELcvu-roeo ' 34.9500.
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rc.rnsElIJ the first name in Counters! .

Power:

The CT-90 is the most versatile, feature packed counter available (or less
than $3oo .oo! Advanced design features include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the inputsi gnal is removed!Also, a IOmHz TCX O time
base is used which enables easy zero bea t calibration checks again st WWV.
Optionally; an internal nicad batterypack-external time base input and Micro­
power high stability crystal oven time base are available. The CT-9O,
perform ance you can count on!

9 DIGITS 600 MH~PECI~A!o~9~IRED
RAnge: 20 Hz to 600 MH z
Sensitivity. Less than 10 MV to 150 MHz

Less than 50 MV to 500 MH z
Resolutlore 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MH z range)

Display: 9 digits 0.4" LED
Time base: Standard-IO.000 mHz, 1.0 ppm 20-40'C.

Optional Micro-power oven-Oil ppm 20-40'C
8-15 VAC @ 250 rna

WU1.
CT-90 ...u-.d,1 yu ,. ...lTanry SI 29 11'
cr.sc 1(1l 90 da ypcr tu ,ar-
rant)' 109 ' 5
AC·I Ae aOaI*f J 9S
BP-I Nlcad pad : +AC
AdaptcrfChn,cf 12.9'
OV. !, Mlc ro-~rO~t1l

time bPI 499'
Ell lmlltimc buelnpul 14 9S

7 DIGITS 525 MHz

SPECIFICATIONS;

12.95

$99 .95

84.95
3.95

PRICES;
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-I AC adapter
BP-I Nicad pack + AC
adapter!charger

The CT-70 breaks the price barrier on lab quality frequency counters
Deluxe features such as; three frequency ranges - each with pro-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enab les you to accura tely measure signals

from aud io thru UHF with 1.0 ppm accuracy - thafs .OOO I% ! The CT-70 is
the answer to all your measu rement needs, in the field. lab or ham shack.

20 Hz to 525 MH z
Less than 50 MV to 150 MH z
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)
10.0 Hz (50 MH z range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 2Q.-4O' C
12 VAC @ 250 rna

Resolution;

Display:
T ime base:
Power:

RAnge:
Sensiti vity:

7 DIGITS 500 MHz $79 95
WIRED

Display:
Tim e base:
Power:

PRICES;
MINl-loo wired, I year
warranty $79.95
AC-ZAc adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter! charger 12.95

Here's a handy, general purpose counter that provides mosl counter
functions at an unbelievable price. The MINI-loo doesn't have the full
frequency range or input impedan ce qualitie s found in higher price units, but
for bas ic RF signal measuremen ts. it can' t be beat! Accurate measurements
can be made from I MHz all the way upt0500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI-loo makes an ideal addition
to your tool hox for "in-the-field" frequency checks and repairs

SPECIFICATIONS;
RAnge: I MHz to 500 MHz
Sensitivity. Less than 25 MV
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 2Q.-4O' C
5 VDC @2oo rna

DIGITAL MULTIMETER $99 ~IRED

29.95

119.95
14.95

$159 .95

10 Megohms, DC!AC volts
0.1% basic DC volts
4 'C cells

SPECIFICATIONS;
DC!AC volts: iooev to I KV, 5 ranges
DC!AC
current 0.1uA to 2.0 Amps, 5 range.
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accu racy:
Power:

$159~IRED

Th e DM-700 offers professional quality performance at a hobbyist price.
Featur es include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use for mat. Measurem ents are displayed on a large 3~

dicit , ~ inch LED readou t with automatic decimal placement. automatic
polarity, overrangeindicancn and overload prot ection up to 1250 volts on all
ranges. making it virtuall y goof-proof Th e DM-700 loo ks great. a handsome.
jet black , rugged ABS case with convenient retr actable tilt bail makes it an
ideal addition to any shop.19.95

2.95

$99 .95

79.95
3.95

SP ECIFICATION S;
Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure upto6oo MHz
Sensitivity. Less than 25 mv to 150 MH z with 8 digit precision. And, one of its best features is the Receive Frequ ency

Less than 150 mv to 600 MH z Adapter which turns the CT-50 into a digital readout for any receiver The

1
10·00HHz (6(06ooMHMzHrange) adapter is easily programmed for any receiver and a simple connection ;o the

. z z range . . . . . . .
8 digits 0.4 " LED receiver' s VFO IS all that IS required for use. Adding the receiver adapter In no
2.0 ppm 2Q.-4O'C way limits the operation of the CT-50 , the adapter can be conveniently
110 VAC or 12 VDC switched on or off. The CT-50 , a counter that can work double-duty!

Displa y:
Tim e bas e:
Power.

8 DIGITS 600 MHz

PRICES;
DM-7oo wired,I yearwammty
DM-7oo Ki~ 90 day parts
warranty
AC-I, AC adaptor
BP-3, Nicad pack +AC
adapter! charger
MP-I , Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I !'".J :IIII:'llIl ; ' ll I[]Imr[ 'II" '''S "I Tl" ~::- A~ I I R \ l\ Sa",la " ,an 9ua ,a n,..d . •• on" n. lo, 10 do , _ ,I nol e tee •• d
~ ~.1 (jii ~ t..: [ ji LA l. ~ .. • I::..:::t:I ~~ r. tvrn In 01l9 ,no l form lor , .fvnd Add 5" for \h, pp,n9 .

~ P~I ON E ORDERS ," \ur onc . ro o ma x,mvm of S1 Q O .... r'.a\ odd1 5' CO D a dd
2575 BAIRD RD. • PENFIELD, NY 14526 CA LL 7 16-586-3950 S1 O,d." und., S IO odd S I SO N" . "d. n"" o dd7 ' , ,o,

For high resolution audio measurem ents, multiplies
UP in frequency.

• G reat for PL tone s
• Multiplies by 10 or 100
• 0.01 Hz resolution!

$29 95 Kit $39 95 Wired

Telescopic whip antenna- BNC plug $ 7.95
High impedance probe, light loading. . . . .. . . . . . . . . . . . . . . . .. 15.95
Low pass probe, for audio measurements . .. . . . . . . . . . . . . . 15.95
Direct probe, general purpose usage 12.95
Tilt bail, for CT 70,90, MINI-I 00 3.95
Color burst ca librati on unit, calibrates counter

against color TV signal. . . . . . . . . . . . .. . . .. . . . . 14.95

For measuring extremely weak signals from 10 to 1,0J0
MHz. Small size. powered by plug transform er-included.

• Flat 25 db gain
• BNC Connectors
• G reat for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

z
~
m
:!:
CD
m
::D
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$59.95
64.95
79 .95
69 .95
89.95

$120.00
140.00
150.00
170.00
209.00
169.00
180.00

:I 1/2 DtOlT ..ut.TIMUER

:I 1/2 DtOlT wlULTl MIETER

:I 1/ 2 DIG'T MULTIMETER

:I 1/2 DIGIT MUlTIMETER

:I 1/2 DIGIT MULTIMETER

PORT ABL.E DIOITAl MUlTlMETER

PORUlIl! DIQITAl MUL.TIM!TER

BECKMAN

OSCILLOSCOPES

TECH 300
TECH 310
TECH 310UL
TECH 3208
TECH 330
HD-100
HD-110

p i

8)jjjJJjJjjjJ DYNASCAN
. CORPORATION

lIt... HlICI """_.
~ttt!~~i~;t~1405 , MHz $ 315.00 $ 268.00

1466A 10 MHz 475.00 399.95
1476A DUAL TRACE s- 10 MHz 545.00 449.95 Ill . ... ~IIUC(

1477 11 MHz 595.00 499.95 V-222 20 ...... $ 695.00 $ 590.75
14798 so MHz 795.00 619.95 V-422 40 MHI: 895.00 760.75
1522 20 MHz 695.00 590.75 V-650 .. M.... 1195.00 995.00
1540 40 MHz 950.00 809.95 V-l050 100 Mttz 1995.00 1690.00
1560 eo MHz 1150.00 979.95 V-209 20 MHz ,"OAT AIILE 950.00 790.95
1570 70 MHz 1395.00 1095.00
1590 100 MHz 1995.00 1695.00

DIGITAL MULTIMETERS

$194.00
159.00
144.00
249.00
219.00
349.00
279.00
259.00
339.00
379.00
389.00
439.00

15F5LU5K5i!E5t
ANALYST DIGITAL MULTIMETER

TAQUlIllSHOOTER DIQITAL MULTIMETER

TROUBLESHOOTER DIGIT At MULTIMETE"

INVESTtGATOR DIGIT At MUlTlMETER

3 1/2 DIGITAL MULTIMETER

.. 1/2 DIQITAL HANDHELD METER

.. 1/2 DtGrrAL HANDHELD METER

31 /2 DIGIT MUtnWETER "NCIl Ofl~'t:LO

3 1/2 ot QlT MULT'METER IlNC"OfI n1 LD

3 1/2 DIGIT MULTlMETEA IINCM 0fI " t:LO

.. 1/2 DIGIT MULTIMETER IINC" 011 llIIlU

3 1/2 DIGIT MULnMETER "He"Of! ,.~o

80208
80218
8022B
8024B
80268
8060A
80628
8010A
8012A
8012A-01
8050A
8050A-01

Weller

0"'" ~RICE

$104.95
120.00
319.95
234.95
175.00
219.95
175.00
124.95
191.25
229.50
325.00

YOM

YOM UT.. .. ' lA TUflU

PORTABLE DIGITAL VOM

II'OAT ABLE olOITAL YOM

A VEAAOE 5ENSII\IG DMM

AUTORANOINO DMM

DMM

HANDHELD DMM

TRUE RMS DMM

· DIOAl OO· DMM

MiCROWAYE lEAK nSTEA

260-7
260-6XL
360-2
360-3
461-2
462
463
470
467E
467
380

$ 79 .95
96.00

135.00
325.00
349.95

569.95
105.00
144.95
325.00
399.95

69 .95

SOL.DERING STATION

SOL.DERING 5T A TlON

SOL.DERING STATION

DESOL.DERIHG ST AliON

DESOL.DERING STA TION

UnGaR

SOlDEArNG 51 AllON

SOLD ERIHG srATION

SOLDERING SrA TIO N

PORTABLE DESOLOEAING ST ATION

DESOlDERINO srATION

DESOlDfR1NG STA TION

9270
9100
9000
HOT VAC 2000
HOT VAC 4000

WOO"

WTCPN
EC-1ooo
EC-20oo
05-600
05-500
05-100

z
$.?
m
s:
OJ
m
:Xl

$9.95 PER PAIR

SEARS

20-887-1

ZENITH

800-860
/'

~ART 140.

"R ICES

S 11.95 uch !I FOt 55.00
13 .95 ••ch !I For 64 .75
11.95 eaCh

17 .75 nch !I&Uo 16.50 each
12 .50 eace

24.95 nch
12.50 eaCh -...... . ....,

4.50 . "Ch

MADNAVDX

250663-11
250663-13
250663-17
250663-19

ANY ASS OR TMENT OF 5 tot $17.50

NTE AND nell TRIPLERS

KESTER SOLDER .062 DIAMETER $ 9.95 "'" 3 '" 28 .00
8P SOLDER .03 1 DIAMETER 10.95 "'" 3 ' 0' 30.00
SOLDER WICK 1/ 8 DIAMETER 10 '0' 9 .95

REPLACEMENT JOYS TICKS

RG-59U COAXIAL CABLE 11 •
ALUMINIUM FOIL $49.95 ' 000 ".. •

COPPER BRAID 54.95 ':000 'EET • ,

8SR-1 DROP' IN CHANGER $29.95 •

ORIGINAL SDXED

CRITICAL SAFETY CAPS

GE
EP 25X55
EP 25X60
EP 25X75
EP 25X78
EP 25X69
EP 25X79

SK 3304 / 500A
SK 3306 / 523 / 526
51< 3303 / 522
SK 3307 / 5 29
51< 3305 / 534
SK 3900 / 536
51< 3309 / 539

800-616 UNITH FOCUS DIVIDER

FOR ORDERS CALL

1-[BOO]-523-0721
EXT. 6

IN PA. CALL

[215]-74B-301 0I~ I !oO "00
I to U !oO Mto
U to ,,"00 P toO
1 100 SIto S' OOO
11$0 SKlllO S ' ~ OO

~~

IoIOICYOJlO(I'I

~.

W STlI'ICNlD

co o OfIIOlIIS "CCU'T IO

,,,-" 0>...... ....._c_

OUR PRICE
$349.95

289.95

179.95

5930 MARKET ST.
PHILADELPHIA, PA
19139

REG.
$499.95

379.95

236.17

MODEL
TC-100/ST
TC-150/ST
TC-200/ST

Xcelite'

WRITE FOR OUR
FREE CATALOGUE:

CABLE CONVERTERS THESE ARE NOT DESCRA MBLERS

SPE CTRUM IS NOT ASSOCIATED IN ANY WAY W ITH PHiliPS ECQ

TECKNIKA 8301 WIRELESS REMOTE CONTROL TV TUNER 110.00

MODEl OUR PRICE

JERROLD lCC -58 60 CHANNEL CORDLESS TV CONVERTER $110.00
LCC-91 ') 1 CHANNEL CORDLESS TV CONVERTER 119 .95

BP 5748 46 CHANNEL I UHF CONVERTER FOR TV AND VTR 2 9. 95

NAME BRAND TRANSISTORS
IAO O El OUR PRI CE MO D EL OUR PRICE Moon OUA PAIC E

~/
108 10 FOR $ 5.50 157 10 FOR $10.00 125 100 FOR $ 9.95
123A 10 FOR 3.95 159 10 FOR 5.50 171 20 FOR 9.95
152 10 FOR 8.00 198 10 FOR 10.00 508 10 FOR 8.00
153 10 FOR 8.00 197 10 FO R 10.00 712 5 FDA 10.00
154 10 FOR 12.00 198 10 FOR 12.50 SPEC IAL 238 10 FOR 28.00
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140

Z-80 74LSOO
2.5 Mhz 8035 5.95 68000 59.95 74LSOO .24 74LS173

2101 256 x 4 (450nl) 1.95 Z80-CPU 3.95 8039 6.95 6800 3.95 74LS01 .25 74LS 174

5101 256 • 4 (450nl) (cmoo) 3.95 Z80-CTC 4.49 INS-8060 17.95 6802 7.95 74LS0 2 .25 74LS175

2102-1 1024.1 (450nl) .89 Z80-DART 10.95 INS-8073 24.95 6808 13.90 74LS0 3 .25 74L S1 81 2.

2102L-4 1024.1 (450nl) (LP) .99 Z80-DMA 14.95 8080 3.95 6809E 19.95 74LS0 4 .24 74L S1 89 8.

2102L-2 1024.1 (250n l) (LP) 1.49 Z80-PIO 4.49 8085 5.95 6809 11.95 74LS05 .25 74L S190

2111 256 • 4 (450n l) 2.49 Z80-SIO/0 16 .95 8085A-2 11.95 6810 2.95 74LS08 .28 74LS191

2112 256 • 4 (450no) 2.99 Z80-SIO/1 16 .95 8086 29.95 6820 4.3 5 74LS0 9 .29 74LS192

2114 1024 • 4 (450nl) 8/9 .95 Z80-SIO/2 16.95 8087 CALL 6821 3.25 74LS 10 .25 74 LS1 93

2114-25 1024.4 (250nl) 8/10.95 Z80 -SIO/9 16.95 8088 39.95 6828 14.95 74LS1 1 .35 74LS194

2114L-4 1024.4 (450nl) (LP) 8/12 .95 4.0 Mhz 8089 89.95 6840 12.95 74LS12 .35 74 LS 195

2114L-3 1024.4 (300no) (LP) 8/13 .45 8155 6.95 6843 34.95 74LS13 .45 74LS196

2114L-2 1024.4 (200nl) (LP) 8/13.95
Z80A-CPU 4.95 8155-2 7.95 6844 25 .95 74LS 14 .59 74LS197

2147 4096.1 (55n o) 4.95
Z80A-CTC 4.95 8156 6.95 6845 14.95 74LS1 5 .35 74L S 221

TMS4044-4 4096 • 1 (450 nl) 3.49
Z80A-DART 11.95 8185 29.95 68 47 11.95 74LS 20 .25 74 LS 240

TMS4044-3 4096 • 1 (300no) 3.99
Z80A-DMA 16.95 8185-2 39.95 6850 3.25 74LS 21 .29 74 LS24 1

TMS4044-2 4096 • 1 (200no) 4.49
Z80A-PIO 4.95 8741 39.95 6852 5.75 74LS2 2 .25 74LS2 42

MK4118 1024 • 8 (250nl) 9.95
Z80A-SIO/0 16 .95 8748 24.95 6860 9.95 74LS26 .29 74 LS243

TMM2016-200 2048 x 8 (200nl) 4.15
Z80A-SIO/1 16.95 8755 24.95 686 2 11.95 74LS2 7 .29 74LS 244 1.

TMM2016-150 2048.8 (150nl) 4.95
Z80A·SIO/2 16.95 68 75 6.95 74 LS28 .35 74LS245 1.
Z80A ·SIO/9 16.95

TMM2016-100 2048.8 (100nl) 6.15 6.0 Mhz 8200
6880 2.25 74 LS30 .25 74LS 247

HM6116-4 2048 • 8 (200nl) (cmos) 4.75 6883 22 .95 74 LS32 .29 74LS248

HM6116-3 2048 • 8 (150nl ) (cmoo) 4.95 Z80B-CPU 11.95 8202 24.95 68047 24.95 74LS 33 .55 74LS249

HM6116-2 2048.8 (120nl) (cmoo) 8.95 Z80B -CTC 13.95 8203 39.95 684 88 19 .95 74LS3 7 .35 74LS251

HM6116LP-4 2048 • 8 (200nl) (cmoo)(LP) 5.95 Z80B-PIO 13.95 8205 3.50 6800 · 1MHZ 74LS 38 .35 74LS25 3

HM6116LP-3 2048.8 (150nl) (cmol)(LP) 6.95 Z80B-DART 19.95 8212 1.80 68BOO 10.95 74LS40 .25 74LS257

HM6116LP·2 2048.8 (120nl) (cmol)(LP) 10.95 ZILOG 8214 3.85 68B02 22 .25 74LS42 .49 74LS258

Z-6132 4096.8 (300no) (aotal) 34 .95 8216 1.75 68B09E 29.95 74 LS47 .75 74LS 25 9 2.
Z6132 34.95 8224 2.25 68B09 29 .95 74LS 48 .75 74L S2 60

LP " Low Power a otat 0 auaol.Stallc Z8671 39 .95 8226 1.80 68B 10 6.95 74LS 49 .75 74 LS266

8228 3.49 68B21 6.95 74LS5 1 .25 74LS273 1.

DYNAMIC RAMS 8237 19.95 68B45 19.95 74LS5 4 .29 74LS27 5 3.

8237-5 21.95 68B50 5.95 74LS5 5 .29 74LS279

TMS4027 4096. 1 (250 n l) 32.768 khz 1.95 8238 4.49 68 BOO 0 2 MHZ 74LS63 1.25 74 LS2 80 1.'

UPD411 4096. 1 (300no) 1.0 m hz 4.95 8243 4.45 74 LS73 .39 74 LS 283

MM5280 4096. 1 (300no) 1.8432 4.95 8250 10.95 74 LS74 .35 74LS 290

MK4108 8192.1 (200no) 2.0 3.95 8251 4.49 6500 74 LS75 .39 74LS293

MM5298 8192 .1 (250 nl) 2.097152 3.95 8253 6.95 74L S76 .39 74 LS2 95

4116·300 16384.1 (300no) 2.4576 3.95 8253-5 7.95 1 MHZ 74 LS78 .49 74 LS 298

4116·250 16384.1 (250nl) 3.2768 3.95 8255 4.49 6502 4.95 74 LS83 .60 74LS299 1.

4116-200 16384.1 (200no) 3.579535 3.95 8255-5 5.25 65 04 6.95 74LS85 .69 74LS3 23 3.

4116-150 16384.1 (150no) 4.0 3.95 8257 7.95 6505 8.95 74LS86 .39 74LS 32 4 1.

4116-120 16384'.1 (120no) 5.0 3.95 8257-5 8.95 650 7 9.95 74LS90 .55 74L S3 52 1.

2118 16384.1 (150nl) (5v) 5.0688 3.95 8259 6.90 6520 4.35 74 LS91 .89 74L S353 1.

4164·200 65536.1 (200no) (5v) 5.185 3.95 8259-5 7.50 6522 7.95 74LS92 .55 74L S363 1.

4164·150 65536.1 (150nl) (5v) 5.7143 3.95 8271 39.95 6532 9.95 74LS9 3 .55 74L S364 1.'
6.0 3.95 8272 39.95 65 45 22.50 74LS95 .75 74 LS365

5V 0 l ing le 5 vo lt oupply 6.144 3.95 8275 29.95 655 1 11.85 74 LS96 .89 74L S 366
6.5536 3.95 8279 8.95 2 MHZ 74LS10 7 .39 74L S367

EPROMS
8.0 3.95 8279-5 10.00 6502A 6.95 74 LS109 .39 74 LS368

10.0 3.95 8282 6.50 6522A 9.95 74LS112 .39 74LS 373 1.

17d2 256.8 (1uo) 10.738635 3.95 8283 6.50 653 2A 11.95 74 LS113 .39 74 LS374 1.

2708 1024.8 (450no) 14 .31818 3.95 8284 5.50 6545A 27 .95 74LS1 14 .39 74 LS377 1.

2758 1024.8 (450no) (5v) 15 .0 3.95 8286 6.50 655 1A 11.95 74LS1 22 .45 74LS378 1.

2716 2048.8 (450nl) (5v) 16 .0 3.95 8287 6.50 3 MHZ 74LS 123 .79 74LS379 1.

2716·1 2048 • 8 (350no) (5v) 17.430 3.95 8288 25.00 650 26 14. 95 74 LS124 2.90 74LS385 1.

TMS2516 2048 • 8 (450nl) (5v) 18 .0 3.95 8289 49.95 74LS1 25 .49 74LS386

TMS2716 2048 • 8 (450no) 18.432 3.95 74LS126 .49 74 LS39 0 1.

TMS2532 4096 • 8 (450no) (5v) 20.0 3.95 UARTS 74LS132 .59 74 LS393 1.

2732 4096 • 8 (450no) (5v) 22.1184 3.95 DISC AY3-10 14 6.95 74LS1 33 .59 74LS395 1.

2732·250 4096 • 8 (250nl) (5~) , 32 .0 3.95 CONTROLLERS AY5-1013 3.95 74LS13 6 .39 74LS399 1.

2732-200 4096 x 8 (200no) (5v) 1771 16.95 AY3-1015 6.95 74LS137 .99 74 LS424 2.

2764 8192 • 8 (450no) (5v) CRT 1791 24.95 PT1 47 2 9.95 74LS138 .55 74 LS447

2764·250 8192.8 (250no) (5v) 1793 26 .95 TR1602 3.95 74LS139 .55 74 LS490 1.

2764-200 8192.8 (200nl) (5v) CONTROLLERS 1795 49.95 2350 9.9 5 74LS1 45 1.20 74 LS624 3.

TMS2564 8192.8 (450no) (5v) 68 45 14.95 1797 49.95 2651 8.95 74LS1 47 2.49 74LS640 2.

MC68764 8192.8 (450no) (5v)(24 pin) 68B45 19.95 2791 54.95 TMS6 011 5.95 74LS1 48 1.35 74 LS645 2.

27128 16384.8 Call HD46505SP 15.95 2793 54 .95 IM6402 7.9 5 74LS1 51 .55 74 LS6 68 1.

5v : Single 5 Volt Supply
6847 11.95 279 5 59 .95 IM640 3 8.95 74LS 153 .55 74L S669 1.
MC1372 6.95 27i7 59.95 INS8250 10.95 74 LS154 1.90 74LS 670 1.
680 47 24.95 68 43 34.95 GEN ERATORS 74LS155 .69 74 LS674 9.

EPROM ERASERS 8275 29 .95 8272 39.95 BIT-R AT E
74 LS156 .69 74 LS682 3.

7220 99.95 UPD765 39.95 74LS157 .65 74 LS683 3.
CRT5027 39.95

MC1 441 1 11.95 74LS158 .59 74 LS684 3.MB8876 29.95 BR194 1
Timer CRT5037 49.95

11 .95 74LS160 .69 74 LS6 85 3.MB887 7 34.95 47 02
TMS991 8A 39.95

12 .95 74LS1 61 .65 74 LS688 2.1691 17.9& CO M5016
DP8350 49.95

16.95 74LS16 2 .69 74LS689 3.2143 18.95 CO M8116 10.95 74LS163 .65 74 LS783 24.
MM5307 10.95 74LS1 64 .69 81 LS95 1.

CO NNECTO RS FUNCTION 74LS165 .95 81LS96 1.
RS232 MALE 2.50 MC4 02 4 3.95 74LS 166 1.9 5 81LS 97 1.
RS 232 FEMALE 3.2 5 LM566 1.49 74LS 168 1.75 81LS98 1.
RS232 HOOD 1.2 5 XR2206 3.75 74LS 169 1.75 25 LS2521 2.
S-100 ST 3.95 8038 3.95 74LS170 1.49 25 LS25 69 4.
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.19 74132 .45 LM301 .34 LM340 (see 7800) LM566 1.49 LM1800 2.37 CA 3023 2.75 CA 3082 1.65 4000 .29 4527 1.95

.19 74136 .50 LM301H .79 LM348 .99 LM567 .89 LM1812 8.25 CA 3039 1.29 CA 3083 1.55 4001 .25 4528 1.19

.19 74141 .65 LM307 .45 LM350K 4.95 NE570 3.95 LM1830 3.50 CA 3046 1.25 CA 3086 .80 4002 .25 4531 .95

.19 74142 2.95 LM308 .69 LM350T 4.60 NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 4006 .89 4532 1.95

.19 74143 2.95 LM308H 1.15 LM358 .69 NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 4007 .29 4538 1.95

.25 74145 .60 LM309H 1.95 LM359 1.79 LM709 .59 LM1877 3.25 CA 3065 1.75 CA 3130 1.30 4008 .95 4539 1.95 .

.29 74147 1.75 LM309K 1.25 LM376 3.75 LM710 .75 LM1889 1.95 CA 3080 1.10 CA 3140 1.15 4009 .39 4541 2.64

.29 74148 1.20 LM310 1.75 LM377 1.95 LM711 .79 LM1896 1.75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 1.19

.24 74150 1.35 LM311 .64 LM378 2.50 LM723 .49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 5.79

.19 74151 .55 LM311H .89 LM379 4.50 LM723H .55 LM2877 2.05 4012 .25 4555 .95

.19 74152 .65 LM312H 1.75 LM380 .89 LM733 .98 LM2878 2.25 TI 4013 .38 4556 .95

.25 74153 .55 LM317K 3.95 LM380N-8 1.10 LM741 .35 LM2900 .85 4014 '.79 4581 1.95

.30 74154 1.25 LM317T 1.19 LM381 1.60 LM741N·14 .35 LM2901 1.00 TL494 4.20 75365 1.95 4015 .39 4582 1.95

.35 74155 .75 LM318 1.49 LM382 1.60 LM741H .40 LM3900 .59 TL496 1.65 75450 .59 4016 .39 4584 .75

.49 74156 .65 LM318H 1.59 LM383 1.95 LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 4017 .69 4585 .75

.25 74157 .55 LM319H 1.90 LM384 1.95 LM748 .59 LM3909 .98 75107 1.49 75452 .39 4018 .79 4702 12.95

.25 74159 1.65 LM319 1.25 LM386 .89 LM1014 1.19 LM3911 2.25 75110 1.95 75453 .39 4019 .39 74COO .35

.19 74160 .85 LM320(see 7900) LM387 1.40 LM1303 1.95 LM3914 3.95 75150 1.95 75454 .39 4020 .75 74C02 .35

.35 74161 .69 LM322 1.65 LM389 1.35 LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 4021 .79 74C04 .35

.35 74162 .85 LM323K 4.95 LM390 1.95 MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 4022 .79 74C08 .35

.29 74163 .69 LM324 .59 LM392 .69 MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 4023 .29 74Cl0 .35

.29 74164 .85 LM329 .65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 4024 .65 74C14 .59

.29 74165 .85 LM331 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 4025 .29 74C20 .35

.29 74166 1.00 LM334 1.19 NE531 2.95 MC1372 6.95 RC4151 3.95 81 FET 4026 1.65 74C30 .35

.45 74167 2.95 LM335 1.40 NE555 .34 LM1414 1.59 LM4250 1.75 4027 .45 74C32 .39

.19 74170 1.65 LM336 1.75 NE556 .65 LM1458 .59 LM4500 3.25 TL071 .79 TL084 2.19 4028 .69 74C42 1.29

.29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 4029 .79 74C48 1.99

.45 74173 .75 LM337T 1.95 NE561 24.95 LM1489 .69 LM13080 1.29 TL074 2.19 LF351 .60 4030 .39 74C73 .65

.29 74174 .89 LM338K 6.95 NE564 2.95 LM1496 .85 LM13600 1.49 TL081 .79 LF353 1.00 4034 1.95 74C74 .65

.29 74175 .89 LM339 .99 LM565 .99 LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 4035 .85 74C76 .80

.19 74176 .89 TL083 1.19 LF356 1.10 4040 .75 74C83 1.95

.49 74177 .75 H ~ TO·5 CAN T ~ TO·220 K ~ TO-3 LF357 1.40 4041 .75 74C85 1.95

.65 74178 1.15 4042 .69 74C86 .39

.69 74179 1.75 4043 .85 74C89 4.50

.69 74180 .75 74S00 IC SOCKETS VOLTAGE 4044 .79 74C90 1.19

.69 74181 2.25
1·99 100 4046 .85 74C93 1.75

.69 74182 .75 74500 .32 745163 1.95 8 pin 5T .13 .11 REGULATORS 4047 .95 74C95 .99

.69 74184 2.00 74502 .35 745168 3.95 14 pin 5T .15 .12 4049 .35 74Cl07 .89

.19 74185 2.00 74503 .35 . 745169 3.95 16 pin 5T .17 .13 7805T .75 7905T .85 4050 .35 74C150 '5.75

.23 74190 1.15 74504 .35 745174 .95 18 pin 5T .20 .18 78M05C .35 7908T .85 4051 .79 74C151 2.25

.23 74191 1.15 74505 .35 745175 .95 20 pin 5T .29 .27 7808T .75 7912T .85 4053 .79 74C154 3.25

.23 74192 :79 74508 .35 745181 3.95 22 pin 5T .30 .27 7812T .75 7915T .85 4060 .89 74C157 1.75

.23 74193 .79 74509 .40 745182 2.95 24 pin 5T .30 .27 7815T .75 7924T .85 4066 .39 74C160 1.19

.35 74194 .85 74510 .35 745188 1.95 28 pin 5T .40 .32 7824T .75 4068 .39 74C161 1.19

.29 74195 .85 74511 :35 745189 6.95 40 pin 5T .49 .39 7905K 1.49 4069 .29 74C162 1.19

.34 74196 .79 74515 .35 745194 1.49 64 pin 5T 4.25 call
7805K 1.39 7912K 1.49 4070 .35 74C163 1.19

.33 74197 .75 74520 .35 745195 1.49 5T: 50LOERTAIL 7812K 1.39 7915K 1.49 4071 .29 74C164 1.39

.45 74198 1.35 74522 .35 745196 1.49 8 pin WW .59 .49
7815K • 1.39 7924K 1.49 4072 .29 74C165 2.00

.35 74199 1.35 74530 .35 745197 1.49 14 plnWW .69 .52
7824K 1.39

79L05 .79 4073 .29 74C173 .79
.59 74221 1.35 74532 .40 745201 6.95 16 plnWW .69 .58 78L05 .69 79L12 .79 4075 .29 74C174 1.19

1.10 74246 1.35 74537 .88 745225 7.95 18 plnWW .99 .90 78L12 .69 79Ll5 .79 4076 .79 74C175 1.19
.95 74247. 1.25 74538 .85 745240 2.20 20 pin WW 1.09 .98 78L15 .69 4078 .29 74C192 1.49
.50 74248 1.85 74540 .35 745241 2.20 22 p in WW 1.39 1.28

LM323K 4.95 4081 .29 74C193 1.49
.59 74249 1.95 74551 .35 745244 2.20 24 pin WW 1.49 1.35

78H05K 9.95 UA78540 1.95 4082 .29 74C195 1.39
.35 74251 .75 74564 .40 745251 .95 28 pin WW 1.69 1.49

78H12K 9.95 4085 .95 74C200 5.75
2.15 74259 2.25 74565 .40 745253 .95 40 pin WW 1.99 1.80 C , T : TO-220 K : TO -3 4086 .95 74C221 1.75

.35 74265 1.35 74574 .50 745257 .95 WW : WIREWRAP L ~ TO-92 4093 .49 74C373 2.45

.4 0 74273 1.95 74585 1.99 745258 .95 16 pin ZIF 6.75 call 4098 2.49 74C374 2.45

.50 74276 1.25 74586 .50 745260 .79 24 pin ZIF 9.95 call DIP INTERFACE 4099 1.95 74C901 .39

.35 74279 .75 745112 .50 745274 19.95 28 pin ZIF 10.95 call 14409 12.95 74C902 .85

.65 74283 2.00 745113 .50 745275 19.95 ZIF : TEXTOOL SWITCHES 8T26 1.59 14410 12.95 74C903 .85

.55 74284 3.75 745114 .55 745280 1.95 (Zero Insertion Force)
8T28 1.89 14411 11.95 74C905 10.95

.70 74285 3.75 745124 2.75 745287 1.90 4 P051T10N .85 8T95 .89 14412 12.95 74C906 .95
2.75 74290 .95 745132 1.24 745288 1.90 8T96 .89 14419 7.95 74C907 1.00

0 1.75 74293 .75 745133 .45 745289- 6.89 5 P051T10N .90 8T97 .89 14433 4.18 74C908 2.00
7 .30 74298 .85 745134 .50 745301 6.95 8T98 .89 4502 .95 74C909 2.75
9 .45 74351 2.25 745135 .89 745373 2.45 6 P051TION .90 DM8131 2.95 4503 .65 74C910 9.95
0 .45 74365 .65 745138 .85 745374 2.45 7 P051T10N

DP8304 2.29 4508 1.95 74C911 8.95.951 .55 74366 .65 745139 .85 745381 7.95 D58835 1.99 4510 .85 74C912 8.95
6 1.55 74367 .65 745140 .55 745387 1.95 8 P051T10N .95

058836 .99 4511 .85 74C914 1.95
0 1.20 74368 .65 745151 .95 745412 2.98 MISC. 4512 .85 74C915 1.19
1 .29 74376 2.20 745153 .95 745471 4.95 ULN2003 4514 1.25 74C918 2.75
2 .45 74390 1.75 745157 .95 745472 4.95 LED DISPLAYS 3242 4515 1.79 74C920 17 .95
3 .49 74393 1.35 745158 .95 745474 4.95 HP 5082-7760 .6" CC

3341 4516 1.55 74C921 15.95
5 .45 74425 3.15 745161 1.95 745482 15.25 MC3470 4518 .89 740922 4.49
6 .45 74426 .85 745162 1.95 745570 2.95

MAN 72 .3" CA MC3480 4519 .39 74C923 4.95
B .55 74490 2.55 745571 2.95 MAN 74 .3" CC l1C90 4520 .79 74C925 5.95

FNO-357 (359) .375" CC 95H90 4522 1.25 74C926 7.95
,FNO-500 (503) .5" CC 2513-001 UP 4526 1.25 74C928 7.95

CLOCK . FNO-507 (510) .5" CA 2513-002 LOW 74C929 19.95
:IRCU ITS

DATA ACQUISITION314 4.95 SOUND CHIPS369 3.95 ADC0800 15.55 DAC0808 76477 3.95375 4.95 ADC0804 3.49 DAC1020 76489 8.958167 8.95 AOC0809 4.49 . DAC1022 AY3-8910 12 .958174 11.95 AOC0817 9.95 MC1408L6 AY3·8912 12 .955832 6.95 OAC0800 4.95 MC1408L8 MC3340 1.49
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.25

.25
25/1.00
1011.00

.45

.55

.35

179.95
199.95

DIODES
5.1 volt zener
12,0 Yolt zener
(1N914) switching
400PIV rectifier
200PIV 1.5amp bridge
400PIV 1.5amp bridg e
Dip -Bridge

1N751
1N759
1N4148
1N4004
KBP02
KBP04
VM48

POWER SUPPLY
MODEL 2 $3995

MOUNTED ON PC BOARD
MANUFACT~REDBY CONVER

+5 VOLT 4 AMP
±12 VOLT 1 AMP

NOTE: Please Include suffici ent amou nt lo r
shipping on aboYe Items.

DISK DRIVES
TANDON

TM100-1 5 ," (FOR IBM) SS/DD 229.00
TM10Q-2 5 ," (FOR IBM) 0 5 /00 295.00

SHUGART
SA 400L 5 ," (40 TRACK) SS/DD 199.95
SA 400 5·..· (35 TRACK) SS/ DD 189.95

SIEMENS
FD100-8 8" SS/DD

(SHUGART801EQUIVALENT) 189.00
FD20Q-8 8" DS/DD

(SHUGART 851EQUIVALENT) 239.00
PERTEC

FD-200 5' .: 5 5 /00

FD-250 S' ," DS/DD

MPI
MP-52 s .., (FOR IBM) DS/DD 295.00

NOTE : Please include sufficient amount
for shipping on above items.

RIBBON CABLE

CONTAC TS
SING LE CO LOR COLOR CO DED

r 10' l' 10'

10 - .50 4.40 .83 7.30
16 .55 4.80 ' 1.00 8.80
20 .65 5.70 1.25 11.00
25 .75 6.60 1.32 11.60
26 .75 6.60 1.32 11.60
34 .98 8.60 1.65 14.50
40 1.32 11.60 1.92 16.80
50 1.38 12.10 2.50 22.00

.50 MPS3706 .15

.25 2N3772 1.85

.70 2N3903 .25

.50 2N3904 .10

.50 2N3906 .10

.50 2N4122 .25

.50 2N4123 .25

.25 2N4249 .25

.10 2N4304 .75

.25 2N4401 .25

.25 2N4402 .25

.50 2N4403 .25

.25 2N4857 1.00
.125 PN4916 .25
.79 2N5086 .25
.69 PN5129 .25
.30 PN5139 .25
.25 2N5209 .25
.40 2N6028 .35
.40 2N6043 1.75
.25 2N6045 1.75
.25 MPS·A05 .25
.25 MPS-A06 .25
.25 MPS·A55 .25
.25 TIP29 .65
.15 ' TIP31 .75

TIP32 .79

2N918
MPS918
2N2102
2N2218
2N2218A
2N2219
2N2219A
2N2222
PN2222
MPS2369
2N2484
2N2905
2N2907
PN2907
2N3055
3055T
2N3393

. 2N3414
2N3563
2N3565
PN3565
MPS3638
MPS3640
PN3643
PN3644
MPS3704

TRANSISTORS

HEAT SINKS
TO -3 style
TO-220 style

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP - $14.95

Over 800 pages of manufactu rers data
sheets o n most com mo nly used IC's.

Inc ludes:
... TTL - 74/74LS and 74 F
* CMOS
* Voltage Regu lators
* Me mo ry - RlIM, ROM , EPR O M
* CPU's - 6800, 6500, Z80, 8080,

8085 , 8086 i8
* MPU suppo rt & int erf ace ­

6800, 6500, Z80, 8200, etc.

MUFFIN
FANS

NEW UN-USED
4.68" Square 14.95
3.125" Square 14.95

CONNECTORS
RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 FEMALE
RIGHT ANGLE 5.25

RS232 HOOD 1.25
5-100 ST 3.95
5-100 WW 4.95
72 pin ST 6.95
72 pin WW 7.95
50 pin ST 4.95
44 pin ST 2.95
44 pin WW 4.95
72 pin SE 3.95

4N26
4N27
4N28
4N33
4N35
4N37
MCT-2
MCT·6
MCA-7
MCA-255
IL-l
ILA-30
ILQ·74
Hll C5
TIL-lll
TIL·113

OPTO­
ISOLATORS

DESCRIPTION SOLDER HEADER RIGHT ANGLE WW HEADER RIGHT AN GLE RIBBON RIBBON RIBB ON
SOLDER HEADER WW HEADER HEADER SOC KET HEADER EDGE CAR D

ORDER BY IDHxx S IDHxx SR IDHxxW IDHxxWR IDSxx IDMxx IDExx

CONTAC TS 10 .82 .85 1.86 2.05 1.15 --- 2.25
20 1.29 1.35 2.98 3.28 1.86 5.50 2.36
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

RESISTORS
'I, WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025

100 PCS . SAME VALUE .02
1000 PCS. SAME VALUE ,015

For order instructions see "I DC Co nnectors" below .

IDe CONNECTORS

SOLDER CUP RIGHTANGLE IDC HOOD S
DESCRIPTION PC SOLDER RIBB ON CA BLE

MALE FEMALE MA LE FEMALE MA LE FEMALE BLACK GREY
ORDER BY DBxxP DBxxS DBx xPR DBxx SR IDBxxP IDBxxS HOOD -B HOOD

CON TACTS 9 2.08 2.66 1.65 2.18 3.37 3.69 -- 1.60
15 2.69 3.63 2.20 3.03 4.70 5.13 --- 1.60
25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25
37 4.80 7.1t 483 6.19 9.22 10.08 --- 2.95
50 606 9.24 --- --- --- --- --. 3.50

CALL FOR MOUNTING HARDWARE

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part num ber listed.Ex~mple: A 10 pin right angle solder sty le
header would be IDH10SR.

CABINETS FOR 5114"
DISK DRIVES

CABINET #1 $29.95
* DIME NSION S 8' . x 5''11, X 3''l' ' ''
* CO LO R MATCHES APPLE
* FITS STA NDARD 5'/, ' DRIVES. INCL .

SHUGART
* INC LUDES MOUNTING

HA RDWARE AND FEET

CABINET #2 579.00
* COMPL ET E WITH POW ER SUPPLY.

SWITC H, LINE COR D, FUSE &
STANDARD POW ER CONNECT OR'

* DIME NSIONS: 11' , X 5 ', x 3'''' -''
... +5V @ 1 AMP. +12V @ 1.5 AMP
... FITS STANDARD 5, , ' DRIVES
... PLEASE SPECIFY GRAY OR TAN
NOTE: Plea se includ e suffi ci ent amo unt for
shi pp ing on abov e item s.

BYPASS CAPS
.01 UF DISC 100/6.00
.1 UF DISC 100/8.00
.1 UF MONOLITHIC 100/15.00
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FOR APPLE COMPUTER USERS

Ask about our full
li ne of Nashua diskettes

• • ••
* Direct Replacement for

Apple Di sk II
* Compat ibl e with Apple

Cont roller or ot he r A pple
compatible co nt ro llers

* Spec ia lly desig ned elec t ro nic s
with low power consumption

* DOS 3.3 and 3.2 compatib le
* Own er's Manual and Warra nty

Card included

now
WITH onE YEAR $22995

WARRAnTY
CONTROLLER CARD 589.95

VIEWMAX-80
A Full Function

80 Column Card fo r Apple 11*
* Soft Video Switch * Sh ift Key Support

2 YEAR WARRANTY

NOW ONLY $18995

51/4" DISKETTES
VERBATIM DATALIFE

SS/DD SO FT SECTOR 29.95
SS/DD 10 SECTO R HE AD 29.95

nASHUA
SS/DD SOFT SECTOR $1995

WITH HUB RING . . . .

BEST BUY

THOUSAnDS SOLD
JDR 16K RAMCARD
* Expand your 48K Appl e to 64K
* Full y co mpati ble w ith Apple

Language System - Use in
place of Apple Language card

* Provides extra memory for
Visicalc'"

* Run PASCAL. FOR TRAN.
Integer Basic with appro pr iate
software

* Highest qu al ity card featur es:
gold edge connecto r, soc kets
for all IC's

WITH 2 YEAR WARRANTY
ASSEMBLED & TESTED $ 95
WITH WARRANTY , , , , . . . , 44
KIT - INCLUDES ALL $4095PARTS & INSTRUCTIONS

BARE PC CARD $149WITH INST RUCTI ONS , , . . 5

APPLE COMPATIBLE
· ~8~pE~ $99.95
* Compact Sw itch ing Design
* All Output s reg ulated
* Short Circui t and Overload

Protection
* Complete with Apple-t ype

plug-in power cord
* App le Compatib le - Yet hi gh er
. output al lows more disk dr ives

and cards witho ut overh eating
* +5V @ 5A , +12V @ 3A ,

-5V @ .5A, -12V @ .5A
* Sh ielded enclosure : 1O¥." x 3 'h"

x 2'/'6"

nEW IMPROVED
JDR COOLING FAN

* Easy modificat ion - no
modi fi cat ion of App le required

* Eliminates overheating
pr obl em s

* Switc h on fr ont co ntro ls fan ,
Apple, and ext ra outle t

* Rot ron whisper fa n is the
quietest . most rel iable on the
mar ket

now WITH SURGE
SUPPRESSion

$89.95
WITHOUT SURGE

SUPPRESSION '59.95

MONI TORS
MONOCHROME

NEe J B1201M - 20 MHZ GR EEN $169
ZENITH ZUM -121 -15 MHZ GREEN $99
TAXAN 18 MHZ AMBER $139

CO LOR
AMDEK CO LOR 1- CO MPOSITE $335

NO C.O.D. ORD ERS PLEASE

ORDER TOLL FREE
800·538·5000
800·882·8279

(CALIFORniA RESIDEnTS)

ACCESSORIES FOR APPLE lilliE
ALL WITH 1 YEAR WARRANTY BY ·:~~tPERISOfT

••
PRINTERLINK

CENTRONICS
PARALLEL INTERFACE
* Simple to use - No

conf ig urin g re qu i red

* U se w ith any cen tronics
p r inter - EPSO N ,

OKIDATA, etc.

* Includes C abl e & M anual

" • I I

MESSENGER
SERIAL

INTERFACE '
* Connects to any RS -232

serial devi ce

* 8 switch selectable
d rive rs for prin ters,

ter m ina ls and m o d ems

* Includes Cable & Manual

" •• I I

TIMELINK
REAL TIME

CLOCK
* App li cation s in fi le man­

agement , w ord pro cess ing .
com m uni cat ion s. etc .

* Excl usi ve A larm Cloc k
feature

* Ba tt ery recharges
a utomat ic all y

" • 'J I I•

NEW BUFFERLINK
ADD-ON

PRI NTER BUFFER
* Saves Time - N o m ore

w a it ing for pr inted o utpu t

* C onnects easi ly to an y
paralle l in te rfac e

* Ex pand ab le f rom 16K
to 64K

" • I I

ORDER TOLL FREE 800·538·5000 800·662·6279
ALL MERCHAnDISE (CALIFORniA RESIDEnTS)
1000/0 GUARAnTEED CALL US FOR VOLUME QUOTES

• 1983 JuR MICRODEVICES. INC.
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• rho",_ a ",d Moil
Ordo" W. lco ....

• Ov. r 10,000
Oilloro",'
ItOlll1 ill Stock

• Sa l. 1 a", d Ordo' O. l k
Op o", frolll 6 .oo a .", .('STI

• TERMS; C.O D. Vil a ,
Ma"orChor ,.

10po", A u o"",t l AWDl iIDlbl.)

ELECTRONIC
COMPONENTS

MOUSER ELECTRONICS
11433 WOODSIDE AVE . SANTEE. CA 920 71

PHDNE : (619) 449 -2222 TWX ·910 - 33 1- 1175

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Batt.ry Clip. & Hold.,.
Cabla S.ts Conn ectors Capacito rs

Di .play. , LED Fu ... Jack. & Plug.
Knobs Lantps Potentiom ete rs

RF Co il. R.lay. R••i.,o"
S witch es Semiconductors Speakers

Test Equ ipm ent Transformers Tool s
Wi,. & Cabl.

WE STOCK Wh•• _ C....... I

CIRCLE 20 ONFREE INFORMATION CARD

CIRCLE 3 ON FREE INFORMATION CARD

VISA'

TO ORDER CALL:
1-617-641-0778

_DJ lcoDI=me

LOGIC PROBE

• Troubleshoot TTL-CMOS
• 4 LED states
• High input impedance
• Flexible clip on powe r leads
• Assembled & tested

L101A Logic Probe . $34.95

~~5~~~~r:c;~ g~~5u~
to 10 amps . Ohmup to20M
ohm . hFE measurement .
Floati ng dec imal poi nt
• Leads + battery incl uded

~r~gp~jd~.a1~t~ 3:~i~~~~t~aa~i~~ ~~~~~;
meter for all hob by ists and maintenance
work .

MIC-3300A $59.95
Carrying Case . . _. .. $ 9.95

AO-1 PULSEWAVE
Pulsewave Kit
and Enclosure $119.95
AO-1 Board Only $19.95

UHF TV PREAMP
A very popul ar UH F Preamp Kit. As­
tounding signal ampli ficat ion.
Features:

• 27 dB gain r:=J
• 2 dB nois e factor
• 75 ohm inpu Voutp ut
• Enclosure & powe r

supply inc luded

CO-1 Preamp Kit .. . $34.95

DIGITAL METER
MIC-3300A

Varactor Diodes 39
Hyper -Abrupt DIOde Above 1 Ghz. ¢
M,ni·L Pa Motorola BB 105

10,030.00
100,0225 .00

1000,02000.00

PROJECT CASE

In Power S~UPIYTripl e or Dual

~7~~~ . 12V 7'-' _ ~ ...."l!:'I'"""'III"~~.:.;~~~-+-""':'-~~".::~~"I
or 2"V . 7A . ~
And SV. lOA.

$300.00 Orig . Tel.type Cost
S" X 5" HighX 1." $59 95

4 WAn AMPLIFIER
TI SN 76002ND (LM 384)99¢

CIRCLE 98 ON FREEINFORMATION CARD

6' SHIELDED ­
WATES TO RFI FILTER

MICROWAVE RECEIVER
1.9-2 .5 gHZ

j '

GAMMA ELECTRONICS
455 Massachusetts Ave.
Arlington, MA 02174

MICROWAVE RECEIVER
1.9-2.5 gHZ

• Rod styl e
• 30 mile reception
• Com plete system
• 32 element antenna
• Kit or asse m bled

RK-3 Assembled $79.95
RK-3 Kit $64.95

MICROWAVE PREAMP
KIT!Il

Use with RK-3 Kit. Add 's 20-25 dB
gain .
• Increase reception
• Low noise
• Use with al l existing stop sign

board receivers
MP-4 Kit $38.95

• 50 dB ga in
• 50 mile line of sight
• Complete power supp ly. cab le

antenna and probe .
RK-1 Assembled $114.95
RK-1 Kit Form $ 84.95

tC BASECIRCUITRYWITH PIEZO
BOAR D WICOMPONENTS CASE AND A.C.
ELIMINA TECOCKROACHES, ADAPTOR

FLEAS. BUGS. KIT $15.95
Dual Computer Chip Set
2 CPU & MPU Systo ms / Duo l ­
Clocks , ACl U.
512 X 8 Bi Po lar Rom 50 usee.
& suppo rt
R 29623 8i Pol ar Rom
7AlS624 Volt Cont . O K .
7.,21 (2)7. 13 (2)
2970 1 6-4 X 8 Prom
Me 8601 Mono stobl • . R.trig.
Multi vibrotor (2)
CA 32A6 Quod 20 MA . OP AMP .
6503 CPU
80dMPU $9.95
n3 Reg .
TMS 9901 Prog . Keybo'rd Int.rfoce

G.E. MOV
Spike Elim inators

101'9.90 51.09
Tri-Color LEOS
~ Red/Green reverse volt.

~ YeIlO';oo~<; 21'1.50
3 CONDUCTOR EQUIPMENT

A •fi;>C0 RDS
till in

$2.49

..----:-__....=.;'-'-=='--__.;::;,'="'"--I Pla atlc c•••
w iS••• Flange
~Inge Front
Cord-Qut Hole
3"x4"x2"H.

enozs
b
w
-l
W

6
zs
~

144



7<00 $ 19 7475 $ 38 74 161 $88
740 1 22 70476 34 7.. 162 89
7402 22 7479 ' 60 74163 .7
7<03 22 7480 .., 7"'1&4 87
7_ 22 7482 95 74 165 . 7
70105 23 7483 ss 7...166 1 20
7406 3S 7485 65 74167 '"740 7 35 7486 3S 7417 0 1 60
7""", 26 7489 17 5 74172 '7S
7<09 23 7490 39 74173 79
7410 22 7.. 91 57 7...17... 89
7""1 29 7492 .. 7"'175 85
7"" 2 29 7493 '5 7...176 7S
74 13 39 7494 50 74177 7S
7..., .. 59 7495 65 7...179 134
74 16 29 7496 69 74180 7S
7""7 29 7..97 290 74 181 1 7S
7420 22 7" '00 290 1-4182 75
742 1 3S 704 107 32 7041 8.. ' 25
1-422 29 704 109 37 7...185 225
7423 29 7.. 116 '" 7"" 86 9 "
7"'25 29 704 121 29 7041 88 3 90
7426 29 7.. 122 39 7"" 90 "5
7...27 25 74 123 S9 704 '91 ",
7429 ., 7..125 39 7""92 85
7430 23 7" 126 •• 7"' 93 es
7432 29 74 128 S9 74194 85
7"'37 2' 74132 69 7"'195 68
7438 29 7"136 75 74196 85
70139 29 74139 ss 7"'19 7 .,
7440 19 7" 1"'1 79 7...198 139
7....., 79 7" 1"'2 2" 74 199 139
7.....2 S7 74143 2" 7"'221 119
74"3 95 7.. 14... 2" 74251 95
74« 95 74 14!> 62 7...273 l OS
74..!> 79 74 147 ", 7"276 ' "74..6 79 74 148 1 20 74279 75
7..47 6' 74 150 109 74283 1 4<>
7448 79 74 151 67 7428< 390
7450 19 7...152 67 7"'285 390
7"'51 19 7"' 1~3 67 74290 1 2'

. 7453 19 7...Is..- ", 74296 ss
7454 19 7...155 7. 74365 68
70459 2' 74 156 7. 74366 68
7460 23 7...157 69 701367 68
7470 29 741~ 16' 74368 68
74 72 29 7"'159 .., 7"'390 I.,
7473 34 7"'160 •• 7"393 190
7474 34 7...490 190

II

7"'l SOO $ 26 74151 13 S ., 74l$24!J $220
7..LSOl 28 74lS11 .. ., 7..l S247 " 0
74lS02 26 74151 22 .. 74lS248 "0
74lS03 29 7"LSl23 119 7"'lS249 119
7"'l$04 35 74lS124 135 7" lS251 14<>
7"'lSO!> 28 7" lSl25 89 74lS253 140
74lS08 2. 704lS12'6 52 14l $25 7 85
7"'lSOO 3S 7415132 79 7" l S258 ..
7"LS 10 28 7"'LS1J6 ' 9 74l S259 2 95
1"'l51 1 39 1" l5136 ., 701CS26O 65
7"'LS12 33 7"'LS1 39 85 7" l $261 ..,
74lS13 ., 7"'LS1,,!> ' 25 7"'lS266 "74LS1" 9 ' 7415 148 ••9 704l$2 73 17,
7"'LS1!J 33 7"'lS151 79 7"l527!J '40
7"'lS20 26 7415153 79 74LS2 79 59
7"'lS21 33 74lS154 170 7" l S263 99
7" lS22 33 7"l51 5~ 119 7"lS290 99
7"'l $26 33 704 l S 156 .. 74lS293 99
74lS2 7 33 74lS 157 6' 74lS29!:l "0
7415 28 33 74lS1se 7S 7"lS298 " 9
7"'lSJO 26 74l S160 10' 74lS324 17,
7"'lS32 33 74LS161 "' 7"'lS347 195
74lS33 5S 1415162 • 0' 74LS348 1 95
7"'lS37 '5 7"'lS163 ' OS 7" l S3 !:l2 "9
74l$38 39 7...lS164 '" 7"'l S3S3 ",
74l.S<O 26 7...l S 16!) 89 7...lS363 14'
7...l S4 2 79 7"'LS166 248 7" l S36!> 60
74lS4 7 79 74LSl68 '" 7...L$366 60
74lS48 95 74lS169 'IS 74l $J67 ..
7" LS51 26 74LS170 '" 74l S368 69
7" lS54 29 7" lS173 .. 7"'LS313 '89
74lS5~ 29 7" LS114 89 7" l S3 74 ,..
74lS73 ., 74lS17!J .. 74l S3 7!J 69
74lS7" .. 74l S16' 2 20 74lS317 195
74lS75 59 74151 90 '" 14lS365 '"74lS 76 " 7"LS19 1 '" 74l.S386 65
7415 76 ., 74lS192 00 7"lS390 19'
74lS83A 79 7415 193 00 74lS39:3 '"7"lS85 " 9 7"LS 19-4 "5 74lS395 170
7" lS86 ., 74LS195 95 1..lS399 23S
7"'lSOO 57 7"l5196 89 7"l.S424 2 ..
7"LS92 7S 7"LS19 7 .. 7<l1.S668 175
741593 7S 7" lS221 ", 7"lS670 229
7"'lS9~ 68 7" l5240 1 69 .'LS95 1 60
74LS96 98 7"'lS2...2 1 69 81lS96 160
7"'l5107 ., 7...l 52 43 ... 81lS97 160
7"'lS109 ., 74lS244 14' SllS96 ' 60
74lS1 12 43

•
<000 $ 3S '037 $ 1 95 4<>89 $2"
<00 1 3S ""'"' 129 <093 ..
<002 3S .041 12, ...,... 2 ..
<006 • 0' _2 95 <098 229
<007 25 ....3 85 <099 22'
<001I 13'

_. .,
"4<>8 1295

04009 ., _6 17' " <09 1295
4010 ., _7 12' 14410 12_95
4011 3S

_. .. , ....., 2 1295
4012 2' _9 .,

1« 1 ~ .9,
40 13 " 4OSO 60 1«19 '9>
401. 139 40" ,.0 '501 39
401S "' 4052 110 '502 , 6,
40 16 59 '053 110 ' 503 69
40 17 1.19 40" 39> '505 ."40 1. 69 40>6 29> ' 506 7S
40 19 ., 01059 92, '507 ..
' 020 11 0 .- 139 '508 375
4021 1.19 <066 7S " 510 1.19
4022 1.15 ..... 3S "~11 11 9
402 3 29 4070 ., "!>12 139
402. 7S 4071 3S "'~15 27S
<025 25 40n 3S "~16 "5
4027 65 4073 35 "518 139
<028 85 4075 3S '520 1 2' Z
01029 1.29 40 76 1 29 .,.. 49' S24030 ., 40n 3S .... ..
<031 325 407. 3S .... 225 m
<032 2.15 4<>8 1 3S 8OC95 ISO s::4Q3.4 325 <082 3S 8OC97 ' 25
<035 95 4085 1,95 []J

m
TERMS; MO Cathter l~ 8M* w". "-r~ etl«k-I :D
IlIowlWMklIor~ lnct.Idlt~I L~..-d ~

eredll t.-d # I VoIa_AAlEX C8adl;l3"lo~~ Add <0
3"trost1oppng&~(l($2!1O.~lIgr""" Add ex>
10"1r01or1or'e9'lorc*l«US PIllClflPOttInctudeT~ c.:l
~ NOCOOs Pncft lUtlledkJd'larlge'll'Ct"oOulnt*ee
SotnI ....... ~kJpnorNie We,.......... kJ
~~AIIIaoI pnoMl'r\ay ....., 145

78H05K ss.ss lM1 414N $1 .90
78..... '" LM1" 58C N N '9
78M.G ,.9 MC1488 N ..
l M108AH 295 MC1489N .99
l M300H .. lM 1496M 89
LM301 C N .3S LM1556N l SO
I t.43O<H 1 98 lM1820N .95
lM305H 189 l M1850 N ss
lM 306H 325 lM 1S89N 31 0
u.t307CN 29 lM2 111N 1.75
l M308CN .. l M2900 N ..
l.M309K " 9 LM2901 N 2SO
LM3 10C N 125 LM29 17N 295
LM3110 CN 89 CA3Q13T 219
l M3 12H 175 CA3018 T ' "LM31n 1.70 CA30 21T 349
lM31 8CN 1_49 CA3023 T 2 ..
l M319 N H 125 CA3035 T 2.75
l M32OK·XX· 13' CA3039 T 1 29
l M320T-XX' 1 39 CA30-46N 1 29
lM J2OH· XX· 125 l M3053N , . 9
LM323K ." CA3059N 31 '
lM 32 04N .ss CA3060 N 319
l M33 7K 5 95 CA3062 N ."
l M338K 6" l M3065N 1,"9
l l.l339N 95 CA3080 T 1.29
LMJ.4OK·XX· 175 CA308 1N 1 6'
LM340 T-XX' 125 CA3082N ,..
LMJ4 OH-XX' 12' CA3OO3N 1.55
lM3404H ", CA3086N 80
lM J4 8N 120 CA308'N 2 ..
l M350K 5 60 CA3096N 349
l M3S8CN 98 CA3097N '"LM360N 1 ., C,431JQT 1 30
LM372N ", CAJ1 40T 1 19
lM 376N 37S CA3 1"6N 2.9
l M377N 27S CA3 160T . 19
LM380C N N 1 2' CA3190 N 1 9'
lM381 N 179 CA34 10 N ' 9
l M383 T ", MC3-423 N 1 ' 9
LM386N 1 2' " C3oISON 395
l M387N 1 ' 0 SG 352"N 3"
l M390N ", CA360QN 339
NE53 1V T 3 7S lM3 900N 59
NE55~V 39 l U390 5N 119
NE556N 98 l M3909N '8
NE56 1T 199!> l M39 1" N 37S
NE~H 12' l M3915N 3"
NE566H V 17' LM391 6N 37S
NES67V H I SO AC413 1N 2"
NE592N 27S AC4136N 1 '0
l M702H ,.. AC4 151N 370
LM709N H 29 RC"'94TK • 95 .
lM 710N H 7S RC4195TK ..0
lM 7 11NH 39 UlN 200 1 ",
lM7 1~N ", UlN 2003 I SO
l M723N H 6' 5N7~50N 59
l '-l733 N H 98 SN7545 1N 3S
lM 739N lIS S N754 52N '9
lM 7"l CN H 33 SN7~53N ' 9
lM 741 CN -14 19 SN75454N '9
LM7-47N H 7S S N75491 N .9
lM 748N H 39 S N75492 N 89
lM 760C N 2 " S N754 93 N 8'
l M1310 N "0 5 N7549-4N 89
MCI330 19' Tl49-4CN '20
MC13!J.O ", Tl "'96CP 16'
MC1358 17'

TOll FREE Mail Order: P.O.B o, 17329, .. ine, CA92113

800 854 8230 Reta il: 1310BE. Edinger, Santa Ana, CA 92705
•• (714) 558·8B13

. TWX 542 W. Trimble , San Jose . CA 95131
910-595-1565 140Bj946·7010

1!tlH lO1l SVlllppto "" DaCOII ""1!t13~IS'o'lLO'Ilrt< "" OAC'OO ." "1!t13-AOfllJ lSVllowt, 14 9~ 8038 f ll"CloO'lGttlt -I IO' ."
MCJrI66710ASCll ~119'.1 »C401( \'CO ,,, 7...SOO S 39 7...S 124 5369 74S 244 " ..KMS6 140~~ lJ9'J l M!l66 vco ." 74802 ., 7" S133 54 74S250 1 1 3S
l,lCM667!ll1 AlphaCllrftI 1 3 ( ~ XRn06~ Gfner• • 51' 74503 ., 7"'S1304 66 745 2!>3 13S
1771 .o\r-&~ ~ t!> lA16O<'1!15V11"11 '" 74$04 52 7"S13!> 'IS 74S 2507 ' 29
11" OuMflOWl "" A~10 " ' !>V l 1"l 1 ." 74SO~ 52 7"'S 136 169 74S258 1 29
1111-01 [lwl flO(lClor '''' A~101(A l ' 1 1 I !l11(V ' ." 74SOB ' 9 74S 138 ' 29 74S260 75
1 11 1 .(J1 ~' f~ U9!> AY'S101!l41"- 1.5V' ." 74$09 ., 7"S139 129 74S 280 279
1Tt300 OSf~ "" .- '" 745 10 .. 7"Sl "0 73 7"S287 299
1 ~1 00 OSflOP9l '0' ......, ." 7"'S11 .. 74515 1 129 7"5288 2"
' 6' l o"u ~'lle- 'I" 1J!IO U5Rl ." 74S1!J .. 7"S l ~ 1 29 7"'8373 310
110 00 0 GtowI'*" 'I" 161111AsI.t.. " " 74520 .. 74S 1 ~7 129 74537.. 31 0
"00' bIl a.w~ "" lKU41 ' "" 7"'S22 .. 7"Sl58 129 7"'$38 7 27S
1701 10 bit e-u" ",.. "'" "" 74530 .. 7"S160 279 7"'5-471 795
11OJ11>oI 1!- "'" 'MIl941 '" 74532 ' 9 7"5174 14' 7"5472 7 9'
i(OOVOll It,fl Pqtor... '" COIrl !>Olb .. " 74538 119 7" 5 175 14 9 7"S"73 795
11!10 3' , [hrl BCII 1]9 5 ..""'" .,,, 745<0 '9 7" S 188 2 69 74S 47.. '"l(08H.bbol '" AY}-131t, 1 .l 1~ 74S!>1 .. 74S 19-( 1 69 7450475 9"
! ( Ollt ll S !I.f '" AY53600 I_liS 7456< ' 6 7"S195 ,.9 745570 '"tlAClllDlo> A '" MMS14OrAN' '" 74565 .. 7..S 196 1 89 7"'S!>71 ",

7" S 7" 69 7"52"0 27S 745572 ."• " 586 72 7"S2" 1 27S 7" 5573 ."7" S1 1? 72 7"S2"2 299 7"'S9 "0 290

lOW PROFilE 7451 13 72 7"52"3 ,.. 74S9-41 290
7" 5 114 72

SOCKETS (TIN)
1·24 204·...9 50-100 DIP

~8 Pin lP ' 6 IS " SWITCHES
; .::-....~ .

14 pm lP 20 19 ra
16 prn l P 22 2 ' 20
18 pm lP 29 ze 27
20 prn lP 34 32 30

2 Posilion S .. 7 Pcsrnon $1 3922 pm l P 29 27 ..
24 ptn lP 38 37 36 " PosrtlOn 1,19 8 POSItion , .9

28 prI lP ., •• <3 5 PosI tIOn 129 9 PosltlOO 165

-40por1l P 60 ss se 6 Poslloon 135 10 PO$l!1OI'I 1 69

3l WIREWRAP I' MUFFIN®FANSOCKETS (GOLD)
Th e depe nd ab le. low

H. 25'" 50- 100 cost. largest selltng Ian

• .,.,ww " 54 . 9 lo r commerCial COOling
10 prn WN (Tin) 6, 63 .. appUcalions
UpinWW 7S 73 67

• 105dm tree III" d&trYory16 p;n WW 80 77 .70
18PM'1WW " 90 ., . 4 68" lq x 1 5<r doep

2O .,., WW 11> 108 .. . Wmgtlt -1 7 0z

22 .,., WW 145 13' 1 23
SPECIAl PURCHASE24 P"1 WW 1.35 126 1.104

28.,.,ww 1 60 1 53 1.38 $9.50 ea.40 pln WW 220 2 09 1 89

32K S-100 STATIC RAM KIT
ACP Price

4MHz $12900Uses 2114L's

zooo, ... 00 ....., $14tS llI02P $1HI
s

UOO2 .. 00 ,.,,, .oo see "..zoo ... ,.... " .. "". ""zoo,o. " .. """" .... I013N ,...
F-e~l ".. 0602 ... "" ....
".. ".. ..". " .. "... .. .."., '" ""00 " .. .... 3000...... '" .... 11 7~ - .. ....., .... - " .. ..... ""..
6 116 20 16 $1 95 2141 .. .. 5290 $ 1,99
82&4·64K ,.. '" 5 .. 5296 1."9
"', 6-2 ,.. .,. • 69 ll506 ' .SO
" "6-2 81 2 95 1101 .. 65 1• 679
2101 3 .. " 03 99 ..., 379
2'02 79 4027 '.9 66004 3 ..
2 1l02·2 "9 01()« 3 99 6<05 799
21l02-4 129 <050 . 69 9130 ...
2111 349 <060 '69 9 '40 ...
2112 349 <096 3 .. 934" 6 ..
21'" ... " 11~ 149 93425 6"
211"·l·2 325 '200 795
211"l·" 229 «02 ' 99
2'25 6 .. 5280 ' 60..•.
8 1!J!J $995 8259 .... ...,..7 $22"
.'56 995 82 75 199!J ..... 19 95
8202 2995 8279 9 SO ..505 2295
8205 269 68 10 475 6520 6 95
82 12 2 75 5820 6SO 6522 995
821' ... 6821 6SO 653().X 2. ..
82.6 275 6821l 10SO 6532 17 95
822' 2"

..,. '695 650501 1995
8226 2 .. ...s 22 .. Z8Q.PIO 6SO
8228 39' "'7 2795 Z8QA·PIQ 9SO
8243 ,SO 6850 '25 Z80-C TC 6SO
8250 14 95 6852 ,25 Z8(),A-CTC 9 SO
8251 6SO seeo 109!J Zao-OMA 1495
• 253 " .. 5882 10 95 l 80 A-DMA 2795
6255 'SO 68 7S .., zao-so 2" 95
8257 ,SO 6880 ..9 l8OA ·5 1O 29 95

• ...
27&4 (6Kx8) T5 $12 95 2708 ,"SOnSI $5 75
2732 (41(,:;8J TS .95 2708 (&5Ol"lS I ' 25
~214kx61 6 .. 271281 16Kx81 39 95
27162516 5V 1702A '"12Kx81 TS '95
TM527165V.12V 1795 MM52Q3AO ,. so
27~ 5V I" SOn5) 3SO UM5204 0 '95

$3.25
3.75
1.25
7.50

2."
• .50
4.i5
...5

.
""

CONNECTORS

•

RS232
SIGNAL TESTER

COEX RS232
LINE TESTER
(7) l EO Indlcalofs

Onl, S2495

Other Styles Also AvaIlable

SURGE
SUPPRESSOR
" Surgeonics"
Pow er Sentry
15 Amps 250 Votts

transient supore ssron

~: Price 53995

STEPPER MOTOR

INTEL CODEC IC
P N 29 10A
For Digital

Voice

5995

f or Fitter P N 29 1204.

Operates by applYing
12VOC In one d,recllOn

and then r ev e rSIng

polari ty lor square
wave ) Uses 12VDC.
Clock W,se Rotation .
Raled 3 RP M al ..
PP5 wltha!JdeglH
sleppong angle

ACP Price 5395

10 for $34.95

OB25 P (RS2321

0825S Foma\e

Hood
set Ith Hood. sate
22 4 S T. KIM
"'386 S T. MOT
50 100 5- 100 Connector W W
SO 100 5-100 Connoctof S T

$325.00

ADVANCED •.----COMPUTER ..::',
PRODUCTS ..... ..

AMO MODEM IC

f(llfIfIt
PIN AM79 10
1200 Baud

5 Vol ts

Special ACP pric lng59goo

Model5-52T

• 9x7 Dot Ma tnx. 80 C PS.
81· Otrec tooa l Pnnllng

• 2K & t1ered Memory

• 80 . 96. 132 Columns .
GraphICS and BlOCk Pnnhng

• Selectable Char PItch. Ltne
Spaci ng and Feed PARAllEL

COE X Inte rlace Card to Apple $49 .95
Com modore Inte rlace Card to

VIC. 64 . PE T . . . $79 .95

CORCOM FILTER
Popular

CORCOM
, F.lter

, 6ampsS495

Compatible L'ne Cord Add $3.50

RAM UP-GRADES
64K 0 RAM (4164-200riS)

9 pes for $5000

16K 0 RAM (4116-200nS)
8 pes for $1295

UV "EPROM"

,
E~~~R

DE-4

· $8995

Holds 4 EPR OM S
31 a lIme

16K Apple ™ Rameard
LIST 195

ACP
$4995

• Full 1 year warranty

• Top quality - gold fingers

• Expand Apple II 48K to 64K

• Comp atible With Z-80 Sottcard

NOW AVAILABLE
Apple lie 64K Add-in Memory
with 80 Columns S14995

REPEAT OF SEll-OUT
58Key Unencoded Keyboard

~S1995••.

n-..s 1$ a ,..,.. !IS k.ey Ut1'tnIl"al Keyboard
"",nulaC1ure<:l by a "lap' ma"""actulet II IS
.occcee Wltl'l $P ST lo.ey5 unat tac hed 10 any
pC bOafd Soiod'l"06ded pla !>loc ba se mea
"VIe", 11 x"

Unencoded
Key Pad

1tJ ..oy Keypad ......th
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COMPLETE GUIDE TO VIDEOCASSETTE
RECORDER OPERATION AND SERVICE,
by John D. Lenk; Prentice-Hall, Inc ., En­
glewood Cliffs, N.J. 07632; 365 pp. includ­
ing index; 6'14 x 9'14 inches; hardcover;
$22.95.

This is a simplified, practical system of op­
eration and serv ice for a cross-section of
VCR's, both Beta and VHS. The author con­
centrates on a basic service and trouble­
shooting approach, based on the techniques
used in his other books. He describes TV and
magnetic recording basics as they apply to
VCR's. Descriptions include many examples
of the special tools and fixtures required for
service of each VCR model.

El ectr onics and mecha nical theo ry,
complete for both Beta and VHS, applies to
practical service applications: input, output,
test point, adjustment controls, typical sig­
nals, etc. There are many clear schematics.
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TRS-80 MODELS I, III, & COLOR COMPU­
TER INTERFACING PROJECTS, by Wil­
liam Barden, Jr. Howard W. Sams & Co.,
Inc., 4300 West 62nd St., Indianapolis, IN
46268; 272 pp, 5'14 x 8'12 inches, softcov-
er, $14.95. '

This book shows how the Radio Shack
TRS-80 models I and 11/ computers, and the
Color Compu ter, can be interfaced easily and
inexpensively to "real world" devices such as
telephones, audio inputs, temperature - and
pressure-sensors , clock timers, and wind­
speed instruments . Some of the projects de­
scribed requ ire implementation of some
special-purpose hardware that connects to
the computer input/output ports; but in other
projec ts, no special hardware will be re­
quired, beca use the computers' systems
themselves provide everything that will be
needed.

Many of the projects can be assembled
with two or three integrated circuits, mounted
on a simple project board. The projects de­
scribed include voice input and synthesizers,
light detectors, thermometers, pressure sen­
sor, musical note generator , anemometer (for
measu ring wind speed), tachometer "wand,"
serial-out driver for cassette port , data­
communications plugboard, half-year clock,
and joysticks for model I and model 11/.

There are many diagrams and charts, and
step-by-step instruct ions are provided for
each project-the list of them is far longer
than what has been mentioned above.
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34 NEW ELECTRONIC PROJECTS FOR
MODEL RAIL ROA DERS, by Peter J.
Thorne; Kalmbach Publishing Co., 1027
North Seventh St reet, Milwaukee, WI
53233; 80 pp; 8'14 x 11'14 inches, soft­
cover; $10.95.

Despite the low number of pages, this is a
big book, containing more than 225 photos
and drawings, many in color. Each project
includes an explanation of its circuitry, step­
by-step wiring instructions, schematic di­
agrams, printed-circuit patterns, and, where
applicable, trouble-shooting information.

The object of the book is to introduce model
railroaders to new circuits and other electron­
ics devices that can add to the enjoyment of
their hobby. Each project has been fully
tested and uses readily available com­
ponents, such as integrated circuits and op­
toelectronic devices to simplify construct ion
and ensure reliable operation .

The projects include throttles , sound and
lighting devices, and signalling systems.
There is also informatiorl"about radio control ,
computers, and commBhd-control systems
such as the CTC-16 and Hornby Zero 1. The
book has been designed so that even in­
experienced hobbyists will be able to con­
struct some of the projects, while the com­
plicated projects will challenge those with
electronics experience.
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THE CB PLL DATA BOOK (International
Edition), by Lou Franklin; CB City In­
ternational, PO Box 31500, Phoenix, AZ
85046; 108 pp; 7 x 10 inches; softcover;
$14.95.

Here is a thorough internationa l reference
guide to CB PLL circuits for both the layman
and professional serviceman . The emphasis
is on how the PLL provides signal mixing and
channel generation, and how it can be mod­
ified for such things as CB-to-Ham band con­
versions. The book includes non-technical
discussions of binary, BCD, and ROM chan­
nel programming . There is pinout data of
nearly every PLL device ever used, as well as
data on radio models using the device.
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THE TIMEX-SINCLAIR 1983 DIRECTORY,
E. Arthur Brown Company, 1702 Oak
Knoll Drive, Alexandria, MN 56308; 90
pages; 8'12 x 5'12 Inches; softcover; $5.00.

Here is a book that lists, describes, and
provides photographs of the available per­
ipherals and software for the TIMEX-Sinclair
computer.

The directory covers such topics as:Where
to find disk drives, RAM extensions , printers,
modems, keyboards, interfaces , books, per­
iodicals, programming aids, etc. It describes
special applications like control circuitry, en­
hanced graphics , voice generation , music
snythesis , video inversion, light pens, joy­
sticks, etc. The software section includes
everything from spreadsheets, word pro­
cessors, data banks, engineering and de­
sign, to arcade and adventure games.
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MODERN ELECTRONIC COMMUNICA­
TION (second edition), by Gary M. Miller;
Prentice-Hall, Inc., Englewood Cliffs, NJ
07632; 578 pp Including index; 9'12 x 71/4
inches; hardcover; $26.95.

So much has happened in the electronics
field since 1978, when the first edition of this
book was published, that a new edition was

. needed. -
This new edition includes new sections that

are devoted to LC circuit basics and oscilla­
tors ; major updating to the digital communi­
cations material , and greatly expanded
coverage of fiber optic communications.
Those elements account for major revisions
and expansions in chapters 1, 9, and 13. But
every other chapter has also been revised
and improved.

There are also more end-of-chapter prob­
lems of a quantitive nature, and problems in
that category have been added and inte­
grated in all chapters throughout the book.

After a chapter of introductory topics,
covering noise, LC circuits, and oscillators,
the following subjects are discussed in detail :
amplitude modulation : transmission; ampli­
tude modulation: reception; single-side-band
communications ; frequency modulation:
transmission; frequency modulation: recep­
tion; television; communications techniques;
digital communications; transmission lines,
wave propagation , antennas; waveguides,
radar, fiber optics, and microwaves and las­
ers. There are also many photos, charts, and
diagrams.
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NETWORK SYNTHESIS, by Charles A.
Vergers; TAB Books, Inc., Blue Ridge
Summit, PA 17214; 231 pages, Including
index ; 81/4 x 5 Inches; sottcover, $7.95.

Informally written, this handbook treats the
subject of network synthesis thoroughly, be­
ginning with a comparison of analysis and
synthesis. That is followed by a series of ba­
sic synthesis problems and a discussion of
transfer functions. The author deals with the
problem of recognizing transfer functions
from their equations as well as frequency
response. When that is mastered, the reader
is ready to learn the procedures for im­
pedance and frequency scaling.

The Butterworth and Chebyshev lowpass­
filter derivation is explained, and the reader
will learn the procedure for evaluating im­
pedance and admittance equations . And fOi
those situations where a filter-induced loss i~

not acceptable, there's a section showlnl;
how to synthesize active networks.

This book is profusely illustrated, and var­
ious experiments are included at the end te
help the reader get hands-on experience at ~

comfortable pace; the experiments can be
performed with a minimum of equipment. R-E
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lETA
Electronics
1700 E. DESERT INN RD., SUITE 222 LAS VEGAS, NEV. 89109

'The Deluxe II"

TOLL FREE 800 - 782-2701

"LEADER IN THE BEST
VIDEO CIRCUITS FOR THE

EXPERIMENTERS.',

BOARD, PLANS, PARTS & ENCLOSURE $152.99
PLUS SHIPPING $4 .95 EACH

iOARD & PLANS ONLY $30.00
.US SHIPPING $1.50 EACH

The ultimate in UHF sine wave.,<:onverter techology with modulated audio.
to build with fully illustrated plans. Outstanding video clarity and stability.

TWO CHANNEL
SELECTOR SWITCH
PC BOARD, PLANS & PARTS $5.95

PLUS SHIPPING $1.50 EACH

#6044

FITS DIRECTLY INTO YOUR DELUXE II
FOR CONVENIENT CHANNEL SELECTION.

~
f<"c}i NE 564 SUBSTITUTE CIRCUITS AVAILABLE

4 (PLUGS DIRECTLY INTO THE NE 564 POSITION)
$4.95 EACH PLUS $1.50 SHIPPING.

"THE Z BOARD"
PC BOARD, PLANS, PARTS & ENCLOSURE $119 .95

PLUS SHIPPING $4.95 EACH

UHF AMPLIFIER KIT
PC BOARD, PLANS & PARTS $19.99

PLUS SHIPPING $1.50 EACH

~SY TO BUILD & NO SPECIAL EQUIPMENT REQUIRED.
IMPROVES RECEPTION WITH 12db GAIN.

DUAL POWER SUPPLY
PC BOARD, PLANS & PARTS $17.50

PLUS SHIPPING $2.50 EACH

PC BOARD ONLY $3.60
PARTS ONLY $14.50

GREAT WITH THE "Z BOARD," "FV4" OR "FVS-"

FREE POWER SUPPLY PC BOARD
WITH EVERY -z BOARD" ORDER

A powerful circuit with a challenge.
The best in UHF "pulse suppressed" circuits.

Suppressed horizon!al synchronization with video j[lversion and
modulated audio that mates with your Zenith "" module.

Fully illustrated plans for easy assembly.

QUANTITY DISCOUNTS AVAILABLE

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

CALIF. ORDERS ADD 6% SALES TAX
n VISA IMST unN~V nDnCDC! 11.'1' n,."n"' ...... a ,
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YEAR

TOTAL PRICE

REPRINT
. BOOKSTORE

D Special Projects (Spring 1981) .. . . . • . . .. $4.50
D Sprecial Projects #4 (Summer 1982) $4.50
D Special Projects #5 (Winter 1983) , . $4.00
o Special Projects #6 (Spring 1983) $3.50
D Special Projects #8 (Winter 83) $3.00
o Radio-Electronics Annual 1983 $3.50
o Radio-Electronics Annual 1984 52.50
o Radio-Electronics Annual 52.50
o HoYdo Make PC Boards $2.00
o All About Kils $2.00
o Modem Electrics (Vol. 1. #1, $2.25

April 1908)
o Electro Importing Co. Catalog $4.95

(1918) (17~ pp)

Receive movies, special presentations and
educational broadcasts - ALL FREE - with
the SKYFOX deep fringe microwave receiver
for homeowners outside the service area of
microwave TV stations. SKYFOX receives up
to a distance of 55 miles. From microwave
transmitters located on build ings or towers in
almost all medium and large size cities.
SKYFOX does not receive Cable TVorsateilite
transmissions.
SKYFOX I $ 79.95 (notplclured,25milellneofsile)
SKYFOX II $109.95 (as shown, 55 mile line of site)

ORDERS ONLY: Toll Free 1-8001323-1327
For Informlnon Call: 1-3121~104

Visa, Maslercharge accepted, COD, cash or Money
Order only. When ordering by mail. Money Orders or
Cashiers Checks only . Personal checks, wail 4 weeks
for check clearance.
90 day warranty • Conditional money back guarantee

S.E.I. Inc. Available by I
10 Main Street Mall Order Only

Park Ridge, tttinots 60068
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S 113.00
241 .00
314.00
135.00
150.00

• Tibia Top
• Remote C ntrol
• 60 Chlnnel Wireless

-IlellIii

To order any ofthe items indicated above. check off the ones
you want. Complete the orderform befiwl. include your pay-
ment, check ormoney order(DO NOT SEND CASH). and mail ARTICLE
to Radio-Electronics, Reprint Department, 200 Park AYe.
South. New York. NY 10003. Please allow 4-6 weeks for-Q ~~
Ifyou rieed acopyofan articlethat isinan issue we indicate Is
unavailableyou canorder it directly from us. we charge 50¢ PAGES
per page. Indicate the issue(month &year). pages and article
desired. Include payment in full , plus shipping and handling =.,.,....,,.,..,,,,..,,...__ @ 50¢ each--~:;;';'7-==
charge. TOTAL PAGES

CABLE TV
EQUIPMENT
JERROLD· OAK - HAMMLIN

~

6 X9 TRIAXALS
AUDIOVOX 29.00
CLARION 71.00
JENSEN II 50.95
Importe<l 24.95

o Build Your Own Satellite TV Receiver $7.00
o 8-Ball SatelliteTV Antenna $5.00
o Build Your Own Robot.. $12.00
o TV Descrambler (January. February 1981) $3.00
o Radio-Electronics back issues (1983) $3.00

(January, February 1983 notavailable)
Write in issues desired,..,- _

o Radio-Electronics back issues (1982) . .. . . $3.50
(January 1982 notavailable)
Write in issues desired _

D Radio-Electronics back issues (1981) . . . . . $4.00
(March, December 1981 not aVailable)
Write in Issues desired _

o Etch yourown PC Boards $3.00

MAIL TO: Radio-Electronics 11-83
Reprint Department, 200 ParkAve. South, New York. NY 10003 All payments must beIn U.S. lunds

Total price of order $ _
Sales Tax (New York StateResidentsonly) ',' '.' ',$ _
Shipping& Handling (U .S, & Canada only) (Includes FIRST CLASS'POSTAGE) $1 .00 per ilem $ _

Ali other ($2.00 per ilem. sea mail) $ _
($4.00 per item. air mail) , $ _

Total Enclosed . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . $ _
Name _

Address, _

City Stale Zip _
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....-----'TO THE PUBLIC SPECIALS-----.
CAR STEREOS AKAI HOME STEREO

AMFMIN Dash Cm. AM FM1lIe.
AUDIOVOX 600 S &5.00 30Watl
CLARION 3100 1&.00 45Watl
Importe<l ELItE 41.00 60Watl

EQUAUZERS • BDOLBY Cass , Deck
10BAND lSOWatl 59.00 CDOLBY CassoDeck
7 BAND 150 Watl 49.00 TURN TAILES
CLARION 500EOB 71.00 BELT DRIVE 73.00

DIRECT DRIVE 91.00
HOME STEREO SPEAKERS

PlONEER100Watl 4way 159.00
with 12" WOOFER PR o
JVC 100Watl4way 1&9.00
WIth 12" WOOFER PIt
EGO 85Watl 3 way 219.00

PR .
Ordlll Sint UPS COD OR PREPAID. CREDIT CARD.
SEND FOR COMPlETE CATALOG.

1.I. PUBLIC WHOLESALERS (5161581-7232
270 ISLIP AVENUE IRt 1111ISLIP, N.Y. 11751(516) 277-4232
I ~OO FI So 01 suonse Hwy I

HOURS: M-F 9 to 9 - SAT. 10:30 to 7:30

KEEP US IN MIND FOR ALL YOURCABLE TV EOUIPMENT REPAIRS
SYSTEMS COMPLETELY REBUILT · 545.95

WANTED: DEALERS· WHOLESALERS. PEDDLERS
Become a CABLE TV giant In your lownandget In on the blQprouts.
send orcall tor DEALER catalog mterrnanon With special DealerPriCing
limited Ierntones. car stereos AUDIOVOX. CLARION . JENSEN and
ma/orImports

SEND OR CAU FOR INFORMATION
The unauthorlze<l use 01Cable TVequipment may be Illegal. check with
your local Cable Co . beloreordering .

$150

•

HOT
PLATES

Latching Relay

24V Coil
nov @ 15A D.P.S.T.

Regulated
Supply SV, 2A

w{fransformer and 4" x 2.3" Heat Sink

$5.50 each -or- 2/$10.00

$149 5

COMPLETE

10" FIBERGLASS
SCREW DRIVER

with Plastic Handle

• p.v.c.
• PC Board
.2·2SC2369
.1 - MRF911
• Resistors
• Capacitors
• UF" Connector
• Chip Cap

-$100

Carbide Drill & Router Bits

MICROWAVE KIT

(602) 971·0990 (602) 971-0996

$ ~o"~ ELECr~ $
~ SU~PLUS ' O~
~ Wholesale - Retail - Surplus t'

Electronic Parts
12627 N. Cave Creek Rd.• Phoenix. AI 85022

(/)
oz
li?
5
w
...J
W

~ • •. Items MC. VISA, COD via UPS~
~ ~ (Plus Shipplng/Handling) iI!iiiiI!I
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MONITOR (12")

• O ra nge amber screen
• 18 MHZ bandwi dth
• H igh resolution graph ic s
Composite video 1/0 75/10 K ohmimpedance.
A phenomenal quality monitor for your com­
puter. 110 VAC.
MON-1 $119.95

APPLE"
PERIFERAL CARDS

80 co lu m n c ard $109.95
16 Ram ca rd . . .. . . . . . . . • . . $44.50
Z80 cp m car d $99.95
Disk cont ro ll er card $59.95
Eprom writer card . . • .. .. .... $84.95

INFRA -RED REMOTE
CONTROL SWITCH KIT

Infra-r ed Remot e
Control switch can
be used to control
app lia nces up to
500 W. The TK-41
has effective con­
trol upto 10meters.

No ant enn a needed . Features latest IC
contro ller which excludes interferences from
light or AC pulse signal.

TK-41 Kit $24.95

Specific ations:. Total Harmonic Distort ion;
Less than 0.05%. Intermodulation Distortion;
(70Hz; 7KHz =4;1 SMPTE Method) Less than
0.03%. Frequency Response; Overall 10Hz~
100KHz +0.5db.- 1dB. • RIM Curve Devia­
tion; (Phono) +0.2dB.--Q.2dB (30HZ.....15KHz)
• Channel separation (at rated output 1 KHz)
• Phono. Tuner. Aux and Tape Monitor belle r
than 7OdB. • Input sensitivity and impedance
(1KHz for rated output)
Phono: 2MV 47K ohms Aux: 130MV 50K
ohms. Tune r: 130MV 50Kohms Tape: 130MV
50K ohms. Graphic Equalizer control : 10 Band
Slide Control. Frequency Band. : 315Hz:
G3Hz: 125Hz; 250Hz; 500Hz;1Khz; 2KHz;
4KHz; 8KHz; 16KHz also with on panel selector
for Phono. Tuner. Aux 1 and Aux 2. Power
Supply: 117 VAC
Kit comes with ali electronic components,
transform er, instruct ions and a 19" rack moun t
type metal cabinet.

~ODEL TA-2500
:ji119.00 PER KIT

SOLID STATE STEREO GRAPHIC
EQUALIZER PREAMP KIT TA-2500

Transformer
(optional)

$9.95 ea.

TA-802
$39.95.

TA-802160 WATT TOTAL
80W + 80W

ST~REO AMP KIT
This is a solid state all transistor
circuit ry on board stereo amplifier.
Power outpu t employs 2 pairs of
matching Darlington transistors.
T.H.D. less than .05% between DC
to 200 KHz. Pwr suppl y requires 30
VCT 2 amp' x FMR.

• Fu lly compat ib le w ith App le~ II +
• O riginal design!
• Fu lly assembled and test ed !
• D etachable key board for easy

lo wer c ase.
• Uses 64K x Dynamic Ram
• 9 on boa rd pe riphe ral co nnecto rs for ex pa n-

sion .
• U ses 6502 m pu .

$675.00 each (Monitor not Included)
The Solut ion Computer is the answer for people who
reali ze a great product when they see one. Many other
peripheral card products are available for the Solut ion
Computer. Send for a free color brochure today.

. SEl, INC. .
641 Academy Drive. Northbrook, III. 60062 • (312) 564-0104 ~

UHF TV PREAMP

THE SOLUTION COMPUTER
An Affordable 64K Assembled Computer With These Features:

I;0
0 ~ I Features:

M ""' . 25 d B g ain !
• K it

If recep tion will dramat ically impr ove! Thi s
t will enable you to pull in signals you never
w were there!

both indoor and outdoo r use. Input and'
put im pedance 75 ohm, No adjustment! Easy
embly.
·0 Kit. $23.95

=. MODULATOR ~_J

~~

mbine both audio and video output onto
mnel 3 or 4 of your T.V. sel.
gle J.e . chip (MC 1374) makes for quick
j easy assembiy. Sing le ad j ustmen t
it rol! A must for every video recording or
nputer enthusiast.

1-0 Kit $19.95

1IIIIIIItlillIIIIIIII1111_Jlllli.'••llttlll
ApPLE II® COMPATIBLE
SLIM DISK DRIVE
RUNS QUIETER THAN THE ORIGINAL!
New - guaranteed! Only
6"w x 1W'h x 10"d.

use, upper ~~b7t.1~~n~i~t~ 3'
Apple controller
or our optional'
controller.
Now only

$224.95

.... .."

Each u n it co ntains cu r­
rent l im it p ro tect c irc uit
and two Da rlin gt on
power t ra nsi stor o n a
heat sin k. Tran sf ormers
in cluded .

$39.95 each

This new ste reo leve l indic at or k it
co nsi sts o f 40 3-c olor LED's to indicate
sou nd level output of your am p lif ie r
from -57 dB to 0 dB. Comes w ith an
att rac t ive silk sc ree n p r in te d pa ne l. Has
sel ect or switch to all ow fl o at ing or
g rad ua l outp ut in di cating .
Kit incl ud es all par ts, Front p an el an d
pow er supply .

• j:;5V 6A
• -5V .5A
• +12 V 1.5A
• -12V .5A

Th e T R-626 is a powe r regulat or for us e
w ith popular mi crocomputer c i rc u its.
Feat u res:

MICRO COMPUTER
POWER SUPPLY TR-626

TY-45
20 STEP LED

POWER LEVEL INDICATOR KIT

TY-45 KIT

$34.95 I
}------ ---- ---I

SOLID STATE STEREO
REVERBERATION

PLIFIER

SPY EAR!
A very popular de vice
desig ne d to l is ten to
so unds & vo ices through
rooms o r 3 ft. th ic k co n­
c ret e w all s. Place li sten­
ing sen so r ag ainst w all
and earp hone in ear. Ad­
just vo lume co ntro l!
Hear c learly to things
yo u might no t want to!

CM-8 . . . . . . . . . . . . . $89.95

Specifications:
• Total harmonic d istortion les s th an

. 05%
• Freq uen cy resp on se 10Hz to 50KHz

±ldB
• SIN Rat ion 90d B
• Rev er berati on t im e 1 to 3 sec
• Inp ut 150MV/ 50K o hm
• Max . input 2V
• Accepts input f rom tape , p hono , o r

aux .
Includes an LED Rever b Level di spl ay .
K i t comes w ith a ll e lect ro n ic co m ­
pone nts, tr an sf ormer and instruction s,
and 19" rac k mount cabinet.

Model TA-2400 $89.95

MICROWAVE PREAMP! Ntf.::'
Use w ith PS-3 Ki t . Adds 20-25 dB
g ain to boost recept ion dista n ce .

• Low Noise
• HiqhGain
• Ca n be used w ith a ll

exis ti ng st op sign board
r ec eivers!

• 1.9- 2.5 gHZ fr eq. range

PS-4 (Kit) $34.95

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 & 2 $65.00

MOUNTING HARDWARE INCLUDED

LOW TI M DC STEREO
PRE-AMP KIT TA 2800

FOR INFORMATION TO ORDER CALL TOLL FREE
CALL (312) 564-0104 OUTSIDE ILLINOIS: 1-800-323-1327

-lncorporates state of D.C. design that gives a
frequency response from OHz-100KHz •
.5dB. • Features tone defeat switch. loudness,
treble, midrange, bass, balance. • TA-2800
contains quad BiFet op-amp to deveiop T.H.O.
of .005% at rated output . Input sensitivity;
phone 2.5 MV tuner, aux. tape play 100MVI
100K • Power supply ±. 15 volt DC at .2A. Kit
comes with regulated power supply. all you
need is a 15-20 VCT .2 amp. XFMR.

AMATEU R
MICROWAVE RECEIVER'KIT
1.9-2.5 GHZ r--:::--i+tH"I't._J.II

Only $44.50
XFMR

$4.50 ea.

$34.95

• 3\1 digit LCD
meter

• Input impedence
20 Ohm

• hFE measu rement
• DC .5% acc uracy
• DCA up to 10

amps
• Leads and battery

included

LOGIC
PULSAR PROBE

• Easily repair logic circ uits
• .5Hz or 500Hz signal
• External Sync Input

I • Supply Voltage 3 "'" 18 VDC

01A $34.95

I •••••••••••• • •••• ••••• •

01A

TTL/CMOS
LQGIC PROBE

,
• 4 LED states
• Pul se memo ry
• Supply Voltage 3 ..... 18 VDC
• TTL CMOS checking made

easy !

ILi PS . ~lACTOR TUNER
ies with adaptor board to "f
:t1y replace Mitsiumi tune rl _~
use thi s with any board •

sd for Mitsuimi! High gain
phenomenal picture quality.
CIFICATIONS: • Freq. Range; 470-899

• Output: Channel; 3 • Input: 75 ohm
aln: 18 dB

; 1045 23.95
DIGITAL

MULTIMETER

C-3300A. . . . . . . . . . . . . . $59.95
Irrylng Case $ 9.95..••.•.••• ..•....••••...

Minimum order $15.00. Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%.
· . Catalog - $1.00. Visa & Mast~rcharge acceptable.



PARTS SUPER SPECIALS!

120VAC
STROBE KIT
'--,­,"'_ ""'loIl::::-__: _ PC-8 69¢

12VDCALARM
HORN

TRANSFORMERS

24Vl ampJ:jl$3.so
24V CT 1 amp $4.50

VISIT OUR NEW RETAIL STORE
LOCA TED AT3101 IV HAMPDEN EN GLEWOOD CO80110

Phone 781·1589

TI Infared Sensor . . . . SOc ea.
Tl Mini Red LED. . . . . . . 12c ea.
2N3906 PNP T092 . . . . 8c ea., 100/6.00
C103BI 200V .8 AMP SCR . . . 35c ea.
C106BI 200V 4 AMP SCR. . . .. 79c ea.
MM5309 Clock IC .. .. 1.50 ea.
MM5314 Clock IC .. .. 1.50 ea.
MM5369 60 HZ IC .. .. 1.SO ea.
Carbide Drili Bits # 55, 56, 58

59, 61, 63 Your Choice.. . .1.29 ea.

ULTRASONIC TRANSDUCER

::::=~ G

•

Send lor our FREE 1984 catalog
• 01electronic components, kits,

. •• Ie 's, computersoftware,
computer peripherals and
unique Items.

CIRCLE13 ON FREEINFORMATION CARD CIRCLE34 ON FREEINFORMATION CARD
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SPECIAL REPRINT
BUILD ABACKYARD SATELLITE TV RECEIVER

Don't miss out again!
Send away today for your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper Jr .

This all-inclusive report gives you all
the data you need to build your own
Backyard Satellite TV Receiver.

• TELLS ALL ABOUT domestic satel­
lite communications, with full deta ils
on how you can pull those elusive TV
signals from space .
• LEGAL REQUIREMENTS, techni­
cal specifications, and how you , the

home constructor, can meet them.
Find out what mechanical and elec­
tronics skills you need.
• RECEIVER CHARACTERISTICS,
technical details and specifications,
along with examples of actual re­
ceivers built at comparatively low
cost.
• ANTENNA DESIGN... and ex­
actly how you can build a spherical
antenna, while keeping total earth­
station cost for the complete system
under $1,000.
• THE FRONT END is critical when
you build your own system. We help
you explore several different ap-

proaches to making one that will
work for you.
• RECEIVER-SYSTEM hardware, and
how it goes together to bring you di­
rect-from-satellite TV reception in
your own home.

To order your copy:
Complete coupon and enclose it with
your check or money order for $7.00,
plus $1.00 for postage and handl ing.
We will sh ip your reprint with in 6
weeks of receipt of your order. All
others add $4.00 for postage . New
York State residents must add 58¢
sales tax.

z
~
m
~
CD
m
::0

(Name)

----------------------------- - ---- ------------------------------------------------------------------------------------------- --------------------------------------,
I RE 11-83 :

II, ad.-I- Please printSatellite TV Reprints
III EI .Irll.-. 45 East 17th Street ~-----------------• • New York, N.Y. 10003

I, I want reprints@$7.00each,plus$1.Han- "'(SC-t re-eC-t a-,d:7dr-es-,s),.------ - - - - - - - -----

'I', dUng & Postage.
I have enclosed $ . N.Y. State residents must

! add sales tax. (City) (State) (Zip) I
I I1 .. _
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CIRCUIT SPECIALISTS YOUR SEMICONDUCTOR
SUPERMARKET

74LSOO SALE 7400 LINEAR IC'S
74LSOO .20 74LS123 .SO 74LS249 1.25 7400 .20 7475 .SO LM301AN .48 LM3900 .75 MC1489P 1.10
74LS01 .24 74LS125A .SO 74LS25 1 .60 7401 .29 7476 .38 LM307N .56 LM3909 1.00 MC1496P 1.48
74LS02 .24 74LS126A .SO 74LS253 .60 7402 .29 7485 1.10 LM308N .71 LM3911 1.SO MC1723P .62
74LS03 .24 74LS132 .80 74LS256 1.SO 7403 .29 7486 .35 LM310N 2.40 LF347 2.35 MC1741CP1 .56
74LS05 .24 74LS133 .80 74LS257A .60 7404 .31 7489 2.40 LM311N .69 LF351 .60 MC3301 .90
74LS08 .24 74LS136 .40 74LS258A .60 7405 .32 7490 .52 LM318N 2.SO LF353 .99 MC3302 .80
74LS09 .24 74LS137 1.00 74LS259 1.25 7406 .38 7492 .52 LM319N 2.40 LF357 1.10 MC3401 .90
74LS10 .24 74LS138 .80 74LS260 .55 7408 .31 7493 .52 LM324N .71 NE555 .42 MC3403 P 1.30
74LS11 .24 74LS139 .80 74LS266 .55 7410 .30 7495 .67 LM325N 3.30 MC1306P 1.10 MC1648P 3.80
74LS12 .24 74LS145 1.30 74LS273 1.25 7411 .31 7496 .73 LM326N 3.30 MC1310 4.29 MC1658 P 4.SO
74LS 13 74LS147 1.65 74LS279 .55 7413 .46 74107 .35 LM556N .93 MC1330A1 P 1.50 MC4024 P 4.49

.45 74LS148 1.65 74LS280 2.25 7414 .59 74121 .40 LM339N .69 MC1349P 1.17 MC4044 P 4.49
74LS 14 .60 74LS151 .55 74LS283 .90 7417 .32 74123 .58 LM383T 2.30 MC1350P .98 ICM7208 15.95
74LS15 .32 74LS153 .55 74LS290 .80 7420 .29 74125 .52 LM377N 2.40 MC1351P 1.70 ICM7207A 6.00
74LS20 .29 74LS155 .85 74LS293 .90 7425 .31 74145 .75 LM378N 3.15 MC1357P 1.49 ICM7217A 9.95
74LS2 1 .32 74LS156 .80 74LS295A .95 7427 .32 74147 1.67 LM379N 4.60 MC1358P 1.30 ICM7205 12.95
74LS22 .32 74LS157 .80 74LS298 .90 7430 .30 74151 .75 LM380 N .90 MC1372P 4.42 ICM7045 15.SO
74LS26 .32 74LS158 .80 74LS299 2.60 7432 .31 74153 .75 LM381N 2.25 MC1373P 3.54 ICL8038 3.40
74LS27 .32 74lS160A .85 74LS322A 4.60 7437 .31 74154 1.17 l M381AN 3.60 MC1403U 2.71 ICM7555 1.20
74LS28 .32 74LS161 .85 74LS323 4.60 7438 .31 74157 ..75 lM384N 2.00 MC1405L 9.70 MWA110 7.45
74LS30 ' .32 74LS162 .80 74LS348 1.75 7440 .29 74164 1.05 LM386 N .99 MC1413P 1.20 MWA120 7.80
74LS32 .32 74LS163A .80 74LS352 1.25 7441 1.00 74165 1.05 LM565N 1.35 MC1374P 2.61 MWA130 8.25
74LS33 .32 74LS164 .80 74LS353 1.25 7442 .60 74174 1.00 LM566N 2.30 MC 1376P 2.08 MWA3 10 8.25
74LS37 .40 74LS165 1.25 74LS365A .55 7446 .83 74175 .83 LM567N 1.35 MC1458CP1 .77 MWA320 8.65
74LS40 .35 74LS166 1.25 74LS366A .55 7447 .83 74176 .80 l M1889 3.20 MC1488P 1.10 ZN414 2.00
74l S42 .60 74LS168 1.25 74LS367A .55 7448 .83 74177 .80
74LS47 .89 74l S169 1.25 74LS368A .55 74SO .29 74190 1.08 CMOS74lS48 1.00 74LS170 1.75 74LS373 1.35 7472 .35 74192 .99
74lS49 1.00 74LS173 .80 74LS374 1.25 7473 .35 74193 .99 CD400 1 .30 CD4046 1.SO MC14000 .40 MC14023 1.22
74LS5 1 .29 74lS174 .55 74LS375 .55 7474 .35 74196 .80 CD4007 .32 CD4047 1..40 MC14001 .40 MC14024 1.06
74LS54 .29 74LS175 .60 74LS377 1.25 CD4010 .55 CD4049 .45 MC14002 .40 MC14024 .40
74LS55 .29 74lS18 1 2.25 74LS378 1.25 CD401 1 .32 CD40SO .45 MC14oo6 1.42 MC14027 .72
74LS73A .42 74LS182 1.25 74LS379 1.25 CD40 13 .45 CD4051 1.00 MC14007 .40 MC14028 1.02
74LS74A .42 74LS183 2.75 74LS385 3.SO VOLT-REGS CD4016 .50 CD4066 .65 MC14006 1.25 MC14032 1.93
74LS75 . .45 74LS190 .85 74LS386 .55 CD4017 1.00 CD4069 .32 MC14012 .40 MC14034 3.50
74LS76A .45 74LS191 .85 74LS390 1.25 CD4020 1.17 CD4070 .45 MC140 13 .72 MC14035 1.86
74LS77 .70 74LS192 .85 74LS393 1.25 7805 .80 LM317T ·1.00 CD4023 .32 CD4071 .32 MC14014 1.25 MC14038 2.19
74LS78A .49 74LS193 .85 74l S395 1.25 7806 .80 LM317K 3.75 CD4024 .83 CD4081 .32 MC14015 1.47 MC14040 1.47
74LS83A .75 74LS194A .80 74LS398 2.25 7808 .80 LM323K 6.95 CD4025 .32 . CD4093 .60 MC14016 .72 MC14042 1.06
74LS85 .90 74LS195A .80 74LS399 1.25 7812 .80 l M3SOT 3.25 CD4027 .55 CD4510 1.17 MC14017 1.25 MC14043 .99
74LS86 .45 74LS196 1.00 . 74LS490 2.10 7815 .80 LM350K 5.50 CD4029 1.42 CD4511 1.20 MC14018 1.15 MC14044 .99
74LS90 .45 74lS197 1.00 74LS540 2.10 7818 .80 LM338K 7.60 CD4040 1.17 CD4515 2.80 MC14020 1.47 MC14046 1.57
74LS91 1.10 74LS221 1.25 74LS54 1 2.10 7824 .80 LM337T 1.90 CD4044 .80 CD4518 1.17 MC14021 1.25 MC14049 .72
74LS92 .55 74LS24 0 1.25 74LS568 3.99 7905 1.30 78L05 .40 MOST MOTOROLA CMOS IN STOCK
74LS93 .55 74LS241 1.25 74LS569 3.99 7906 1.30 78L12 .40
74LS95B .65 74LS242 1.25 74LS620 2.00 7908 1.30 78L15 .40

CIRCUIT SPECIALISTS INC.74LS107A .45 74LS243 1.25 74LS621 2.00 79 12 1.30 79L05 .80
74LS109A .45 74LS244 1.25 74LS622 2.00 7915 1.30 79L12 .80 738 S. Perry Lane, Tempe, AZ. 8528174LS112A .45 74LS245 1.75 74LS623 2.00 7918 1.30 79L15 .80
74LS 113A .45 74LS247 1.25 74LS640 2.00 7924 1.30 78H05KC 9.25 Order Phone: 1-800-528-141774LS114A .60 74LS248 1.25 78H12KC 9.25
74LS122 .80 INCLUDE $1.25 SHIPPING

CIRCLE 45 ON FREE INFORMATION CARD
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HERE'S A TIP
THAT'S PERFECTI

AM/FM AUTO RADIO
ANDCS

'FirestiK'n
GOLDEN SERIES

BARE -HANDS TUNABLE
"NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;1;;;;;';;R~.o;';-----,
26104 East AdamsIPhoenix. AZ. 85034 I

I
I
I
I

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
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 dBattenuator
prevents receiver overload . Switch be­
tween two receivers. se lect auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 1n . 12 VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$129 1~Jll'J
ollIppI"IIl

Order from MFJ and try It. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE -800·647-1800.

Charge VISA, MC. Or mall check, money order.
Write for free catalog. Over 100 products.

I : 11 , ' : 11
Call 601 -323-5869 In M·lss., outside continental
USA, tech/order/ repair info. TELEX 53-4590.

M~ •ENTERPRISES,
r.,INCORPORATED



hNIl20""" ...,..or l. ,., __ ..-4""" ........
HAL.·TlIlONIXptNucta.T .". U ' ,. ..1711.

Complete Sets of P.C. Board s Availa ble For : Unicorn
Robot Project and Heart- A- Mat ic Project.

MANY. MANY OTHER KITS AVAILABLE

ETCO ELECTRONICS .,
DEPT. 591 • I

I
Mailing list Control Center
Box 840 ••
Champlain, N.Y. 12919 I

I
I Enclose (cash OK);
Please rush postpaid

O $1 lor 1 year subscription to the I
I

world lamous ETCO catalog.

O $3 Canadian & Foreign 1 year
subscription to the ErCO catalog. I

O 304 page handbook "BUILD YOUR

I OWN EARTH STATION". (TA025) $10.00o 360 pages MASTER HANDBOOK OF
TELEPHONES. (TA001) $11 .00 I

I
0 FREE· sample copy 01 the bargain

packed ErCO catalog. (USAonly)I~:;,:" . I
C ity _

State Zip I____ iiiiiiiiiiI

CIRCLE 50 ON FREE INFORMATION CARD

HAL.TRONIX
P.O. Box 1101

SouthgQ ••. loll 46195

~ ..~.""~ -c-, ....
_ -MoIlolIOl.DCliOIIIlVMl

. aUM

16 LINE TOU CH TONE DECODE KIT WITH P.C.
BOAR D AND PARTS $69.95

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS .. $39.95

16 LINE ENCODER KIT, COM PLETE WITH CASE,
PAD AND COM PONENTS $39.95

12 LINE ENCOD ER KIT, COM PLETE WITH CASE,
PAD AND COM PONENTS $29.95

PREA MPLIFIERS
HAL PA,19--1 .5 mhz to 150 mhz . 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA·1.4--3 mhz to 1.4 ghz . 10 to 12 db gain op­
erates on 8 to 18 volts at 10 maoComp lete unA$12 .95.

(The above units areideal for receivers. counters. etc.).......................................

OllOI:U OYEII m .ODWILL II: IHlI"HO !'OtT.....IO txcr:..,.
$HI"IHG ON ITEMS WHI:IlE AODlTtON...L CHARGES ...111:JIllOUr:lTr: O.

~FOkM'"TIOt4, ~~":E"~IlL~~~~~~::;~:~ 1~~~~~:OOIT1OH

CiRCLE 75 ON FREE INFORMATION CARD

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONV ERTERS. TUN ES IN ON
CHANN ELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQU ENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COM ES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CAS E AND COA X FITT INGS. REQUIRE A
VARIAB LE POWER SUPLY AN D ANTENNA (Antenna
can be a dish 1Ype or coffee can type dependi ng on the
signal strength in your area .)

2304 MOD 1 (Basic Kit) $19 .95
(Less case & fillings)

2304 MOD 2 (Basio Pre-am p) $29.95
(less case & fillin gs)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95
• (Includes case & fill ings)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CAS E. TRANSFORMER. ANTENNA SWITCH AND
CONNEC TORS (Kit) $24 .95
Assembled $34 .95
Slotted Microwave Antenna For Above
Downverters $39 .95

PHASOR PAIN FIELD - Patented and recently developed
in our labs is beingtestedby Gov't tor riot control. Soon to come
underweapons restrictions as an infernal machine. Easily hand­
held. Hazardous IFNOT USEO WITH DISCRETION.

• PPH PLANS (sold toranimalcontrol) $15.00
INVISIBLE PAIN FIELD GENERATOR - Producesa d,-

• rectionalfield ot moderately intense pain to back of headup to
50' . Cigarefte pack sizeenclosure is easily hidden.

• IPG-3 PLANS . . . $7.00 IPG-3KKIT & PLANS $44.50
IPG-30 (assembled for animalcontrol) $59.50
PHASOR STUN/BURNING WAND - Producessufficient
electricalenergy capable of burning flesh. Intended as a person­
al defensedevice.
PSW-3 PLANS . . $8.00 PSW-3K KIT & PLAN S .. $59.50

RUBY LASER RAY PISTO L - Intensevisible red. burns.
hazardous. with parts sources.

• RU8Y PLANS (includes all part sources) $15.00
CARBON DIOXIDE LASER - Generates 20-40 wafts of
continuouspowercapable of burning. cutting. hazardous. (with
all part sources) $15.00
LASER RIFLE - Produces 200-3000 pulses of 30 waft opti­
cal energy. PortableandeaSilyhand-held.
LRG·3 PLAN S . .. .. . . . . .. . . . . . .. . . . .. $10.00
LRG-3KKIT PLANS(minus diode) . . . . . . . . . . . . . $129.50
POCKET LASER - For the beginner. visible rea "opncat
version" , non-hazardous.
LHC-2 . .... $5.00 LHC-2K KIT& PLANS .. ... $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~~tmASN~~k~~~ciltc Mi~~nmi & PLANS. . . $49.50
PARTICLE BEAM WEAPON - PLANS. . . $15.00

INFINITY XMTR - Uses telephone lines for selective home
or ofticelistening whileawayon businessor vacation.
INF-1PLANS : $15.00
SEE IN DARK - Longrange. total darkness.
SD-4PLANS $10.00
LONG RANGE WIRE LESS MIKE - Crystal clear quality

• - miniature.
FBT-7 PLANS ... $7.00 FBT-7K PLANS & KIT. . . $34.50
WIRELESS TELEPHONE TRANSMITTER - Long

~~~_at~~~~S$1 0.00 VWPM-5K PLANS & KIT $34.50

send for FREE catalogdescripton01 above plus hundredsmore
plans, kits and compleled ilems. WeacceptMCor Visaor when
ordering. send checkor money order. Wepayshipping charges
'On orders over$50.00, otherwiseinclude 10% with rerruttance.
SEND TO: SCIENTIFIC SYSTEMS

DEPT. RB, BOX 716. AMHERST, N.H. 03031

z
~
m
!:rn
m
:IJ

DB·25 S (FEMALE)
The most popular computer co nnector.
Mfg . by AMP . .025" gold PC pins
with mfg . ho les.
$1.95 r-r..-- _ ~ _

r;. ; \"'l"'e" l!''!''~eel'ee~ o , ~:=
~ ... :!' ~~~~..,eoeoe ;,.. . ..

THUMBWHEEL SWITCH

$7 95 BCD 0-9
• W/COMPLIMENT

(EACH DIGIT ILLUMINATED
W ILED)

4 DI G IT

W IEND PLATES
FOR EASY MTG.

~
., RFCOIL

Same as #49A 53 7M P C

I • $1 .50 ea . 10/$12.50

BRIDGE RECTIFIERS
35A 200 PIV $2.00 f.1 ....
25A 100 PIV $1.50 . ' " 1

3A 400 PIV $1.00 • •

4 POS-80e 6 POS-8OC
5 POS-8OC 7 POS-80e

4 TURN TRIM POTS
BOURNS #3339B

1K - 6K RIA - 10K
$1.49 EA.

DIP SWITCHES
Hig h quality DIP switches mf9. by CTS.

Available in the foll owing co nfigura tions.

NETWORK SALES, INC.

MINI COAX CABLE
RG-174 SOohm .100 OD

10 l"t/$1.oo

SOLID CARBIDE PC DRILL
#55 1/6 in. SHANK FOR

USE WITH DREMEL TOOL
$1 .00 ~

THUMBWHEEL TRIMMER POTS
VERTICAL MOUNT
OHMS 500. 1K. 2K. 5K, 10K, 25K
50 K . lOOK. aook, 500K. 1 MEG.
4/$ 1.00 100/$20.00

POWER TRANSF0=tiRMERS

Pri :115VAC
Sec : 24 volts @ .35 0 A . "

Dim : 2\4 x 1 x 1 H . .

-!/

$1. 95 ea . 101$15.00 100/$125.00

t4 Coli & Choke.
1 each of 15. 33. and 100
luh) mic ro he nries
cho kes t -vanable RF
c oil {same as
049A537MPCI

S3.25..ch
oS IC'I , Socketl . & semI'.

1 each of : NE564. LM565.t----------:'=~---i
MC133a, MC1350.
MC1496, LM1S89,7812,
7818. 2N2222A. MV2109.
heat link 2-MC1458, 4-
l N4002, 4-8 pin. 2-14
pin. 1·16. & 1-18 pin
socket.

$13.25 each
' 6 Misc. Hardware

LEO & holder. fu se &
holder. line cord.
g rommet. SPST swit ch.
DPOT swttch . 2-F61
conn & lugs . knob. 4·
spac ers . e-screws &
nuts . 2"-RG-174. mat ch­
In9 tra nsforme r w -n ut

$5.95 each

MITSUMI
UES A55F
VARACTOR TUNER
C H AN. 14- 63
4 00 ohm IN PUT $17.95

TER MS: Visa, M.C.. Check.
Money Order or CO D (add

53.00). Min. Orde r 510.00. Add
$2.50 S&H lor USA. III. add 7%

Tax. MAIL ORDER ONLY.
Pric es subject to change

without no tice.
Phon e Orders Welcome.

WRITE FOR OUR MONTHLY
UN- AD VERTI SED SPECIALS

METAL BOX­
PRE·DRILLED

DIM: 10" W x 4"' 0 x 3" High
HO LES : 4" in back . 1" in Iron t

2'1." in fro nt, 6 _6 on bottom
PAINTED $10.95 ea.. 10/ 599.50
25/$ 223.75

DELUXE PART S ASSORTMENTS

POPULAR CHIPS

~n
CHOKES

.33 uh 33 u h

.47 uh 100 u h

15 uh 10 m h

18 uh 69¢ eac h

VARICAPS
10 - 60 pf 69¢ e ach
30 - 90 pf 69¢ each

©COPYRIGHT 1983 NETWORK SALES. INC.

LM 301
L M 360
L M 366
NE 564
LM 565
MC 1330
M C 1350
MC 1356
MC 1456
M C 149 6
LM 1669
7806
781 2
7615
7616
MV 2 109
2 N2222A
MC1 3 49

NETWORK SALES, INC.
2343 W. BELMONT AVE.

CHICAGO, IL. 60618
312-248-3202

' 1 R. , lltora & Trlmpots
68 ~ wa tt . 5' resis tors &
5PT- 151 0Ktrlmpots 1
each - 51. 75. 100.470.
1 5K. 3 6K. 51K. 470K
13-1.2K. 2-220. 3-100K.
&-330. &-12K. 7-910. 9-
3 3K. 1\ 14-4 7K

55.25 ..ch
'2 Clpaclto r "A"

MonolythlcS - ' -56 0pf, 7­
1 mfd. 1\ 1- 22 mid

Silver MIc as - 2-10pf . & 1
each 01 43pl. 110pl.
56Opf. 1200pf. 3000 or
3300pf

$5.95..ch

1-----------1 ' 3;y~~~SC~~~~."2_ 047 . 29-
01 Radia l lyt ic s 3-1 0
mId 16V. 1-1000 mid
50V. 1-2200 mfd 35V
DISC Caps 1 each of 5.
12.27.36. 110. 33OpI. 2­
12OpI. 3-39p1. 3-22OpI
and 1 Van Cap 5-35pf

$7.50 each

UHF AMP KIT
25 db 9a in

1- -1 stripline PC board

using
(2) BF R-90 's

$9.95
power supply

for abo ve $3.49

CIRCLE 90 O N FREE INFORMATION CARn



• HOW YOU AND THE COMPUTI
CAN BE FRIENDS. ..

Getting Started
Programs. Circult

Design . Games
ND-D/A Interfacing
Peripheral Equipment

• NEW AUDIO DIMENSIONS
FORYOURPLEASURE .. .

Nolse-Reductlon Devices
How to Connect ihat

Extra Add-On
Hi-Fi Accessories
New Technology

• TV WONDERSFOR YOUR
FUTURE .. .

Latest Receivers and
Circuits

The Home Entertainment
Center

Projection TVToday
Satelllte TV Receivers
Jack Dorr's Monthly

Service Cllnic
Service Problems and

Solutions

• AND you also get these
regular MONTHLY FEATURES:

• LOOKING AHEAD
by Dave Lachenbruch

• HOBBYCORNER
by "Doc" Savage'

• STATE-OF-SOLID-STATE
by Bob Scott

• WHAT'SNEWS. new
products. stereo news

• VIDEOGAMES. new
products. game reviews

• and NEW IDEAS.STEREO
PRODUCTS. NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCH MOREl

Radio-Electronics covers all
aspects of the fast moving

electronics field . . . featuring
COMPUTERS • VIDEO • STEREO, .

TECHNOLOGY • SERVICE
COMMUNICATIONS· PROJECTS

• FASCINATING
"HOW TO DO IT"
ARTICLES ...

Build Your Own
Projects

Make Your Own PC
Boards

Wtrlng Techniques
Soldering and

Desolderlng
Design and Prototyping

• NEWS ON NEW
TECHNOLOGY ...

Computers
Microprocessors
Satelllte TV
Teletext
Automotive Electronics
Speech Synthesizers
IC Appllcatlons

• HELPFUL
CONSTRUCTION
ARTICLES ...

Test Equipment
Hi-Fi Accessories
Telephone Accessories
Music Synthesizers
Computer Equipment
Automotive Equipment
Intruder Alarms

Home & Car
Video Accessories

This will be
coming to you
when you
subscribe to
Radio-Electronics:

"_____----'Get it an! '----------..1;

Subscribe today to Radio-Electronics. Don't miss a single
issue and ... you'save as much as $7.03 off the

newsstand price.

o Payment Enclosed
o Bill Me

Every Month!
Get the Best-Mail Today!

(please print)

When you select one of the subscription offers listed on the handy
coupon-you'll be assured of having your copy reserved,

even if it sells out on the newsstand. Make sure
you get all the excitement in every issue of

Radio-Electronics, every month, by I

filling in and mailing the
coupon, today.

o 1year-12 issues only $14.97 (You save $3.03 off newsstand price.)
02 years-(Save More)-24 issues-$28.97 (Save $7.03 off the newsstand price.)
Name ---,--:--_ ---:- _

Mail to: Radio-Electronics
Po. Box 2520, Boulder, CO 80322

Address _

Clty 5tate Zip Code _

Offer Valid In U,S. Funds Only. Canada-Add $3,00 per year
Allow 6-8 weeks for delivery of first Issue All other countries-Add $7.50 per year



2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.69

1.80
1.44
2.48
1.74
1.84
1.84
1.94
3.15
3.45
3.89
9.69
4.15
4.89
5.90
6.90
8.95

32.95

STATIC RAMS
450ns
250nsLP
450ns
450ns
450nsLP
~sLP

200nsLP
450ns
~s
200ns
250ns
200ns
l50ns
200ns
150ns
l20ns
300ns

LP = LON POWER

CRYSTALS
1.90 6.144
4.50 . 6.5536
4.50 ao
3.90 10.0
3.90 12.0
2.69 14.31818

. 2.69 15.0
2.69 16.0
2.69 17.430
2.69 lao
2.69 18.432
2.69 20.0
2.69 22.1184
2.69

'2101
2102L·2
2111
2114
2114L-4
2114L-3
2114L·2
TMS4044-4
TMS4044-3
TMS4044-2
MK4118
TMM2016
TMM2016

. HM6116-4
HM6116-3
HM6116-2
Z6132

32.768 KHz
1.00 Hz
1.8432
2.0
2.097152
2.4576
3.2768
3.579545

.4.0
5.0
5.0088
5.165
5.7143
6.0

.79
2.89
2.89
1.74
1.74
2.00

CALL
CALL
CALL
CALL

2.95
2.98
3.90
5.90
5.35
4.90

CALL

UPGRADE
YOUR
APPLE
. 'or
fRS-SO

4116200ns
CALL

5.25
6.85 ·
7.60
9.85
3.95
4.95
5.95

16.95
10.95

51/.. " D1SKETIES
ATHANA OR NASHUA

SSSO ".,., . , 18.95
SSOD • . . , ., ,. , .. ", . . , , , .. 22.95
OSOO ' , ; , . , , , , . , .27.95

BULK SSOO SOFT $1.65 EA

EPROMS
1ns

450ns
450ns
350ns
450ns
450ns
450ns

DYNAMIC RAMS
TMS 4027 250ns .
UP0 411 300ns
MM5280 ~s

MK4106 200ns
MM 5298 250ns
4027 250ns
4116 200ns
4116 l50ns
4164 200ns
4164 l5On~

1702
2706
2716
2716-1
2532
2732
2764

6600
1 MHz

6602
6504
6505
6507
6520
6522
6532
6545
6551

INTERFACE
8T26 1.65
8T28 1.95
8195 .95
8T96 .95
8197 .95
8T96 .95
DM8131 2.90
0P8304 2.25
0S8835 1.89
D58836 .99

CONNECTORS
RS232Male 3.00
RS232 Female 3.50
RS232Fem ale RA4.95
RS232 Hood 1.20

EPROM ERASERS
HOLDS 15 EPROMS

ERASES IN 20 MINUTES
59.95

DISC
CONTROLLERS

1771 15.95
1791 27.95
1793 29.95
1795 49.95
1797 49.95
6843 32.95
8272 39.00
UP0765 34.95
1691 17.95

4.39
6.89
7.89
4.39
5.19
7.89
6.85

39.00
29.00

8.89 ~~~~~~~~~~r---­9.89
6.49
6.49
5.49
6.49
6.49

24.95
39.00
34.95
14.95
29.95

8000
4.95 8251
5.95 8253
3.89 8253-5
5.89 8255

24.95 8255-5
34.95 8257

7.75 8259
8.75 8272

29.00 8275
27.95 8279
3.45 8279-5
1.79 8282
3.75 8283
1.69 8284
2.19 8286
1.79 8287
3.34 82B8

19.00 8289
4.39 8741
4.39 8748

10.49 8755

APPLE
PADDLES

9.95

.APPLE* II
COMPATIBLE
DISK DRIVE
225.95

CONTROLLER CARD
79.95

APPLE­
SUPER ·COOLING

FANS
49.95

WITH SURG PROTECH
69.95

APPLE
.JOYSTICKS

29.95

ORDER TOLL FREE
(800) 538-8800
(800) 848- 8008

(CALIFORNIA RESIDENTS)
: I ALL MERCHANDISE IS 100% GUARANTE.ED

SERIES
2.5MHz

zsocru 3.35
ZBO-PIO 3.35
Z80-CTC 3.35
ZBO-OMA 12.49
ZBO-OART 14.98
ZBO-SIOIO 16.95
zsosioo 16.95
ZBO-SIOI2 16.95
ZBO-SIOI9 16.95

4.0 MHz
ZllOA-GPU 4.90
ZllOA·PIO 4.90
ZOOA-GTC 4.90
ZllOA·OMA 21.95
ZllOA·OART 15.95
ZllOA-SIOIO 20.95
ZllOA-SIOIl 20.95
ZllOA-SIOl2 20.95
ZllOA·S10t9 tass

6.0 MHz
ZllOB-CPU 14.95
ZllOB-PIO 12.95
ZOOa-GTC 12.95

Z1LOG
Z6132 32.95
ZB671 38.95

ICSOCKETS
ST WIW

8 PIN .10 .49
14 PIN .12 .50
16 PIN .15 .57
18 PlN .2O .85
20 PlN .25 .99
22 PIN .25 1.30
24 PlN.25 1.40
28 PlN .35 1.50
40 PlN .4O 1.80

st = So ldertall
WIW= Wlrewra

74LSOO SERIES

SOO .23 74LSl23 .77 74LS253 .57
SOl .23 74LS124 2.88 74LS257 .57
S02 .23 74LS125 .47 74LS258 .57
S03 .23 74LSl26 .47 74LS259 2.73
S04 .23 74LSl32 .57 74LS260 .57
S05 .23 74LSl36 .37 74LS266 .53
SOB .23 74LS137 .97 74LS273 1.47
S10 .23 74LSl38 .53 74LS275 3.33
Sll .25 74LS139 .53 74LS279 .47
S12 .25 74LSl45 1.18 74LS280 1.96
S13 .39 74LS147 2.47 74LS283 .67
S14 .39 74LSl48 1.33 74LS290 .87
S15 .29 74LS151 .53 74LS293 .87
S20 .23 74LSl53 .53 74LS295 .97
521 .23 74LSl54 1.88 74LS298 .87
S22 .23 74LSl55 .67 74LS324 1.73
S26 .29 74LSl56 .67 74LS352 1.27
527 .23 74LS157 .63 74LS353 1.27
528 · .29 74LSl58 .57 74LS363 1.33
S30 .23 74LSl60 .67 74LS384 1.93
S32 .25 74LS161 .63 74LS365 .47
S33 .49 74LSl 82 .67 74LS366 .47
537 .29 74LSl63 .63 74LS367 .43
S38 .29 74LSl 64 .67 74LS368 .43
S40 .23 74LSl65 .93 74LS373 1.37
542 .43 74LSl66 1.93 74LS374 1.37
547 .49 74LSl68 1.73 74LS377 1.37
S48 .74 74LS169 1.73 74LS378 1.17
549 .74 74LS170 1.47 74LS379 1.33 .
551 .23 74LS173 .67 74LS385 1.88
S54 .23 74LS174 .53 74LS386 .43
S55 .28 74LS175 .53 74LS390 1.17
363 1.23 74LS181 2.13 74LS393 1.17
373 .37 74LSl89 8.93 74LS395 1.17
374 .33 74LSl90 .87 74LS399 1.47
375 .37 74LS191 .87 74LS424 2.93
376 .37 74LS192 .77 74LS447 .35
,78 .47 74LS193 .77 74LS490 1.93
383 .58 74LS194 .67 74LS668 1.67
385 .67 74LS195 .67 74LS669 1.87
386 .37 74LSl96 .77 74LS670 1.47
)9() .53 74LS197 .77 74LS674 9.63
>91 .87 74LS221 .87 74LS682 3.18
>92 .53 74LS24O .93 74LS683 3.18
,93 .53 74LS251 .59 74LS684 3.18
)95 .73 74LS242 .97 74LS685 3.18
>96 .87 74LS243 .97 74LS668 2.38
, 107 .37 74LS244 1.27 74LS689 3.18
,109 .37 74LS245 1.47
,112 .37 74LS247 .73 81LS95 1.47
,113 .37 74LS248 .97 81LS96 1.47
,114 .37 74LS249 .97 81LS97 1.47
,122 .43 74LS251 .57 81LS98 1.47
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s tate

Profess ional Video : 134
Protecto Enterprises 23
Rad lo-E lectrontcs Reprint

Bookstore 148
Radio Shack 125
Ram sey Elect ro nics 135
R.F. Elect ronics 134
Sams Books 38
Scientific Sy stems 153
SCR Electronics Ce nte r 130
SEI... 148. 149
Sintec 21
Solid State Sales 130
Soltec : 100
Sp artan E lectronics 156
Sp ect ru m Electronics 139
Symmetr ic Sound Systems 113
Taft Electronics 89
Tek·EI 134
Tektronix 7
Texas Instruments 42
T.V. Products 113
VIZ M anufacturing 33
Wahl Clipper 88
Wers i , , 99
Westech 150

Your old ad­
dress and zi p
code

MOVING?

You r new ad­
dress and zi p
code

Six weeks' no ­
tice

name

address

cit y

Don't miss a
single copy of
Radio-Elec­
tronics. Give

us:

Mall to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER,COLO.~

91
97

25
55, 64
82
23
43
47
12

38
8

13

61
79
27
32

30
24

90

19
62
51
52
35
29

41
49
57
63

75
37
85
94
15

9,71
96
17
69

76
21
98

50
39
78
40

86
84
95
65
11
53
99
28
58
26
59
6
33

45

22,81
88
68

87
89
56
60
10
67
77
5
7

ADVERTISING INDEX

18
34

80
73

Free Information Number Page
92 Actio n E lectronics 113
3 Act ive El ectronics 144

Advance Electronics 28-31
Advanced Comp ute r Products 145
All El ectronics 133
AM C Sal es 152
AP Products 9 1-98
Ari zo na Electronic S urplus 148
Automated Production Equipment 88
BBC Metrawatt.. I I
Beckman Instruments 71-74
Beta Electronics 147
BK Precision Dyn ascan 99
Byte-Ryte I
Calvert 9
C D El ectronics 107
CEI 24
Chaney Electronics 150
CI E, Cleveland Inst itute of

Electronics 34-37
Circuit Specialists 152
Command Production 107
Communications Electronics 2, 15
Components Express 123
Computer Products

Peripherals 132
Cooper Tools Cover II
CRT Factory 113
Diamondback Electronics 134
Digi·Key 136, 137
Digitron 132
Direct Video Sales I II
Dokay Computer Products 155
R. L. Drake 20
ElCO 107
Elect ro Industries I II
Electronic Rainbow 22
Electronic Specialists 130
Electronic Warehouse 4 1
Electronics Book Club 115. 116
ETCO 153
Etronix 107
E. Z. Hook 26
Flrest ick Ante nna 152
Fordham Rad io 39, 87
Form ula InternationaL 131
Gamlt Appliance Se rvice 113
,Gamma Electronics 144
Gilco InternationaL 132
Gladstone Electronics 89. 105
Global S pec ialt ies 103
Glouster Computer 124
Goldsmith Scientific 89
Grantham College of En gineering 32
Hal-tronlx , 153
H eath 27
Hickok Electrical Instru ment.. 100
Illinois Audio 109
Iwatsu 85
ISCET III
Jameco Electronics 127, 128. 129
JDR Microdev ices 140-143
Jensen Tools 113
J W Elect ronics 113
J . S. A 5
KCS Electronics 150
Keithley 25
Kik isul Co ver III
H. J. Knapp 144
L.I , Public W bolesalers : 148
McIntosh La bs : 103
M FJ En terprises 152
Mlcrosignal , 124
Mouser 144
Multitech , 44
Netronlcs R D Ltd 109
Network Sales .: 152
New Horizons .43. 118
Newtone El ec tronics 90
NRI Schools 16-19
NTS SChools 52-55
OK Industries Cover IV
OptoelectronIcs 13
Pacific 1.. 113
P Al A El ectronics 109
Paladin , , 40
Phlllps-Tech E lectronics 150

RADIO·ELECTRONICS does not assume any responsibility for errors that may appear
In the Index below.

83
' 36
48
4
44
93
66
46
20
16

$35.95
DG115P

DG115S
(6 Outlet)

$45.95

;--_ --.!..,Phi1ips Remote
Cable Converter

BECKMAN
CIRCUITMATE 20

SGL WABER
Protect your
computer and
electronic equipment
from voltage spikes

i..~:·. 8 functions and 30 ranges -
Diode/transistor test function -
auto-polarity, auto-zero, and
auto-dec imal - 10 Amps AC and
DC Current Capab ility- Transistor $64 95
Gain Test (hFE) - Conducta nce •

15~~!!!!~J.. Micro computer technology. Quartz controllt(!
tC's locltIn picture & prevent dnft • 60~nnet

selectIOns . Proor.lmmabletuneon & off • 2.(
hour LED OIgIUtdOct. Fli'torrle Channel mem­
ory & recan plusscan • Wirelesshand held

$139.95 ;~ ~~r~r:1p~b~~::~YS~~~~ ~=a~t~ee
year warwltyserace

REFURBISHED
MONITORS
9", 12", Commercial $39 95
Grade as low as •

40 Channel VHF to UHF
.:;:= Block Converter
. 28.95 Ea.

24.954 & up
Deluxe Version - Features fine tuning knob,
matching X former & 2 cabl es $38 .95

Jerrold 36 Channel
Remote CATV ~
Converter
w/on/off Fine Tuning $94,95
58 Channel Wireless$109.95

10KM Cordless Telephone
I ,.' Model 5500M (modified)

- $325.00
External Antenna required
For export use only

q~lt~.~....!.Y...~~.~.~.~~.Q.~~~~

i[~~~~~-fI!~~~-~f~:~l
700' CORDLESS PHONE
FM duplex circuitry. Last f." ~'

number redial. Base can ~..
signal remote to pick-up. J. '"

Rechargeableni-cad batteries. . . . . Mura
$89,95 400

SPARTAN Elect ro nics Inc.

11 p.\..\.. 41.q,l.
C (516) 499-9500

6094 Jericho Tpke.
. Commack, N.Y. 11725

(J)
oz
If
t;
W
...J
W

6
o
~
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OKS Hot Tip for Desoldering problems
SA-6 DESOLDER IRON
Revolutio nary new electric desolder ing iron combines the ease and
por tabili ty of a hand-held, manual, desolder pump, w ith performance of
an industr ial desolder station. This unique AC powered compact tool
features portable, one-hand desoldering elim inating the need for
separate soldering iron and desolder pump. No shop air required .
Essential for all tool kits, field service technicians, and repairmen, as well
as production app lications. Vacuum chamber is easily removed for
cleaning or replacement. Replacement tips available . Tool is supp lied
wi th SAT-6-059 tip; diameter .059 inch (1,5mm).

FEATURES:
• Self con tained suct ion power and heat ing elemen t.
• Economical.
• Lightweight 4oz . (113gms).
• Compact size 10 1,4 inches (26cm) .
• Replacement nozzles available.

MODEL NO.
SA-6-115
SA-6-230

NOZZLE

SAT-6-059
SAT-6-070


