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New GPS Series: Tek sets 
the pace with SmartCursorsM 

and push -button ease. 
Work faster, smarter, with two new 
general purpose scopes from 
Tektronix. The four -channel, 100 MHz 
2246 and 2245 set the new, fast pace for 
measurements at the bench or in the 
field They're easy to use and afford. by 
design 

On top: the 2246 with exclusive 
integrated push -button measure- 
ments. Measuremui ,sed 
through easy. pop -up menus and Imple- 
mented at the touch of a button Mea- 
sure peak volts. peak -to-peak. -_ peak, 
dc volts and gated volts with new hands - 
off convenience and on- screen readout 
of values 

SmartCursors'" track voltmeter mea- 
surements in the 2246 and visually indi- 
cate where ground and trigger levels are 
located Or use cursors in the manual 
mode for immediate. effortless measure- 
ment of waveform parameters 

Both scopes build on performance 
you haven't seen at the bandwidth or 
prices. Lab grade features include 
sweep speeds to 2 ns/dty Vertical sen- 
sitivity of 2 mV /div at full bandwidth for 
low -level signal capture Plus trigger 

Features 
Bandwidth 

2246 
100 MHz 

2245 

100 MHz 

No. of Channels 4 4 

Scale Factor Readout Yes Yes 

Smart Cursors'" Yes No 

Volts Cursors Yes No 

Time Cursors 

Voltmeter 

Yes No 

Yes No 

Vertical Sensitivity 2 mV/div 2 mV/div 

Max. Sweep Speed 2 ns/div 2 ns/div 

VertHor Accuracy 2% 2% 

Trigger Modes Auto Level. Auto. Norm. TV Field. TV Line. Single Sweep 

Trigger Level Readout Yes No 

Weight 61kg 61kg 
Warranty 3 -year on parts and labor including CRT 

Price $2400 $1875 

sensitivity to 0 25 div at 50 MHz. to 0 5 
div at 150 MHz 

Accuracy is excellent 2% at vertical. 
2% at horizontal And four- channel 
capability includes two channels 
optimized for loca (pnals. 

Best of all. high performance 
comes with unmatched 

convenience. iou can 
Id feel it 

in the 

responsive controls and simple front - 
panel design, in extensive on- screen 
scale factor readouts, and in 
simplified trigger operation that includes 
Tek's Auto Level mode for automatic trig - 
gering on any signal Start to finish. the 
GPS Series saves steps and simplifies 
tasks. 

Get out in front! Call toll -free today 
to order, to get more details or a vid- 
eotape demonstration. 

1- 800 -433 -2323 
urugon, call collect 1 -627 -9000 

e 

Copyrght 1986 Tektrorrx. Inc M nghts reserved TTA -469 

Featuring four chan- 
nels. flexible triggering, 
extensive CRT readouts 
and push - button ease 
of use, the new Tek 
2246 (left) and 2245 
(above) bring high -qual- 
ity, low -cost analysis to 
diverse applications in 
digital design. field ser- 
vice and manufacturing. 

Téktronix cx, no o ....... 

CIRCLE 92 ON FREE INFORMATION CARD 

New GPS Series: Tek sets
the pace with SmartCursors™

and push-button ease.

Yes No

6.1 kg 6.1 kg

Featuring four chan
nels, flexible triggering,
extensive CRT readouts
and push-button ease
of use, the new Tek
2246 (left) and 2245
(above) bring high-qual 
ity, low-cost analysis to
diverse applications in
digital design, field ser
vice and manufacturing.

$2400 $1875

responsive controls and simple front
panel design , in extensive on-sc reen
sca le facto r readouts, and in
simplified trig ger ope ration that includes
Tek's Auto Level mode for automat ic trig
geri ng on any signal. Start to finish, the
GPS Series saves steps and simplifies
tasks.

Get out in front! Call toll-free today
to order, to get more details or a vid
eotape demonstration.

1-800-433-2323
In Oregon, call co llect 1-627-9000

2246 2245
100 MHz 100 MHz

4 4

Yes Yes

Yes No

Yes No

Yes No

Yes No

2 mV/d iv 2 mV/d iv

2 ns/div 2 ns/div

2% 2%

Tektronix®

3-year on parts and labor inc luding CRT

Auto Level, Auto , Norm, TV Field, TV Line, Single Sweep

Price

Vert/Hor Accuracy

Weight

Warranty

Trigger Level Readout

Vertical Sensitiv ity

Trigger Modes

Voltmeter

Volts Cursors

Max. Sweep Speed

Time Curso rs

SmartCursors ™

Scale Factor Readou t

Bandwidth

sensitivity to 0.25 div at 50 MHz, to 0.5
divat 150 MHz.

Acc uracy is excellent: 2% at vertica l,
2% at horizontal. And four-channel
ca pability inc ludes two channels
optimized for logic signa ls.

Best of all, high performance
comes with unmatched

convenience. You can
see it and feel it

- in the

Features

No. of Channels

Work faster, smarter, with two new
general purpose scopes from
Tektronix. The four-channel, 100 MHz
2246 and 2245 set the new, fast pace for
measu rements at the bench or in the
field . They're easy to use and afford, by
des ign.

On top: the 2246 with exclusive
integrated push-button measure
ments. Measurements are accessed
through easy, pop-u p menus and imple
mented at the touch of a button. Mea
sure peak volts, peak-to-peak, ± peak,
dc volts and gated volts with new hand s
off convenience and on-screen reado ut
of values.

SmartCursors ™ track voltmeter mea
surements in the 2246 and visually indi
cate where ground and trigger levels are
located . Or use cu rsors in the manual
mode for immediate, effortless measure
ment of waveform parameters.

Both scopes build on performance
you haven't seen at the bandwidth or
prices. Lab grade features include
sweep speeds to 2 ns/div.Vertica l sen
sitivity of 2 mV/d iv at full bandw idth for
low-level signal ca pture. Plus trigger

COMMITTED TO EXCELLENCE

Copyright <> 1986, Tektronix , Inc. All rights reserved . TTA-469 CIRCLE 92 ON FREE INFORMATION CARD
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Rio 
Electronics. DECEMbER 86 Electronics publishers since 1908 

Vol. 57 No. 12 

SPECIAL 
SECTION: 

45 COMPUTERS ON THE WORKBENCH 
Learn how computers can be used as powerful 
oscilloscopes, and more. Robert Grossblatt 

49 COMPUTER -AIDED ELECTRONICS DESIGN 
Computer -aided design software can end the 
drudgery of electronic- circuit design. And it's 
fun to use, too! Robert Grossblatt 

RADIO 
84 ANTIQUE RADIOS 

Letters from our readers. 
Richard D. Fitch 

BUILD THIS 54 R -E ROBOT 
Introducing the R -E Robot, a powerful servant 
that you can customize for almost any 
application. Steven E. Sarns 

61 CLOSED -CAPTION DECODER 
Part 2. This month we get to work and build 
the unit. J. Daniel Gifford 

73 PC SERVICE 
Circuit boards for the closed- caption decoder 
and the sinewave descrambler. 

COMPUTERS 

Following 
page 74 

COMPUTER DIGEST 
V20 vs. 8088, interfacing, 
and more. 

EQUIPMENT 
REPORTS 

24 Beckman Circuitmate LP25 
Logic Probe 

28 Beckman Circuitmate PR41 
Logic Pulser 

TECHNOLOGY 6 VIDEO NEWS 
Inside the fast -changing video scene. 
David Lachenbruch 

79 SATELLITE TV 
Breaking Videocypher. Bob Cooper, Jr. 

81 ROBOTICS 
More on vision systems. Mark J. Robillard 

CIRCUITS AND 57 TV DESCRAMBLING 
COMPONENTS Part 6. Build a working sinewave descrambler. 

Rudolf Graf and William Sheets 

65 DTMF ENCODING AND DECODING 
New IC's make the power of DTMF signalling 
available to all. 
Dale Nassar 

71 HOW TO DESIGN OSCILLATOR CIRCUITS 
Part 6. Building clock circuits using TTL IC's. 
Joseph J. Carr 

86 DRAWING BOARD 
A remote -control system. 
Robert Grossblatt 

88 SERVICE CLINIC 
Signal tracing. Jack Darr 

89 SERVICE QUESTIONS 
Solutions to servicing problems. 

DEPARTMENTS 

112 Advertising and Sales Offices 

112 Advertising Index 

20 Ask R -E 

113 Free Information Card 

8 Letters 

90 Market Center 

38 New Products 

4 What's News 

Annual Index 

January Thru December 1986 

Begins on page 75 

S'LqSOXS 
9`1 ?(Er I 9S 

.I he editors and staff 

of 'Radio -'Electronics 

loin in sending 

holiday greetings and 

our best wishes for 

a liapph new trar 
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COVER 1 

This month we begin a continuing series 
detailing a versatile, powerful robot you 
can design and build yourself. The R -E 

Robot has several characteristics that set it 
apart from commercially available units or kits. For one, it can be 
customized to meet the demands of almost any user application. 
Further, it is backed by a powerful onboard computer that makes use 
of a custom robot control language. That language makes it possible 
to control the robot using simple commands. To help get the most out 
of the project, we have set up a special section of our computer 
bulletin -board (RE -BBS) for the rapid exchange of sources, applica- 
tions, software, and updates among our readers, the author, and the 
editors. To learn more, turn to page 54. 

IMO A lallt WAVE 
OESCMMBL E R 

Electronìcs 
BULB THE R-E ROBOT ,.... 

coswaMf{f[PROWS ' 
r -f::" M....-.,-.t 

1v KearlUt 
.,K.RILTOns 

Ell 

NEXT MONTH 
THE JANUARY ISSUE IS 

ON SALE DECEMBER 2 

BUILD THE R -E ROBOT 
Part 2. A closer look at the Robotic Personal Computer. 

HOW TO APPLY FOR A PATENT 
Learn how to patent your next brainstorm. 

BUILD A NINE -STATION INTERCOM 
A sophisticated, versatile communications system for the 
home or office. 

TV SIGNAL SCRAMBLING 
Part 7 looks at descramblers for the gated -pulse and outband 
systems. 

AUDIO UPDATE 
Larry Klein joins our staff as Audio Editor with the first 
installment of his new column. 

As a service to readers. RADIO -ELECTRONICS publishes available plans or mbrmat,on relating to newsworthy products . 

techniques and so nt he and techno4ogical developments Because of possible variances in the quality and condition of 
malenals and workmanship used by readers. RADIO -ELECTRONICS disclaims any responsibility for the sate and wooer 
functioneng of reader -bunt protects based upon or from pans a information published in this magazine 

S,nce some of the equipment and circudry desanbed o RADIO- ELECTRONICS may relate lo or be covered by U S patents. 
RADIO-ELECTRONICS disclaims any liability k, the infringement of such patents by the making, using. Of selling of any such 
equipment or circuitry. and suggests that anyone interested in such projects consult a patent attorney 

Ririo- 
Eleotroaìcs 
)u Gernsback (1884 -1967) foun,: 

M. Harvey Gernsback, 
editor -in- chief, emeritus 
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and publisher 
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leffrey k. Holtrman, 
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Ruby M. Yee, production director 
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COVERl

This month we begin a continuing series
detailing a versatile, powerful robot you
can design and build you rself. The R-E
Robot has several characterist ics th at set it
apart from commercially available units or kits. For one, it can be
customized to meet the demands of almos t any user appli cation .
Further, it is backed by a powerful onboard computer that mak es use
of a custom robot co nt ro l language. That languag e makes it po ssibl e
to control the robot usin g simple commands. To help get t he most out
of the project, we have set up a special section of o ur computer
bulletin-board (RE-BBS) for the rapid exchange of sources, applica
tions , software, and updates among our readers, th e aut hor, and the
editors. To learn more, turn to page 54.

NEXTMoNTH
THE JANUARY ISSUE IS
ON SALE DECEMBER 2

BUILD THE R-E ROBOT
Part 2. A closer look at the Robotic Personal Computer.

HOW TO APPLY FOR A PATENT
Learn how to patent yo ur next brain storm.

BUILD A NINE-STATION INTERCOM
A sophisticated, versatile communications syste m fo r th e
home or office.

TV SIGNAL SCRAMBLING
Part 7 looks at descramblers fo r the gated-pulse and outband
systems.

AUDIO UPDATE
Larry Klein joi ns ou r staff as Audio Editor wi th the first
install me nt of hi s new co lu mn.

As a service to readers, RADIO-ELECTRONICS publishes available plans or information relating to newsworthy products,
techniques and scientific and technological developments. Becauseof 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-builtprojects basedupon or from plans or information published in this magazine.

Since some of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be coveredby U.S. patents,
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney.
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NEW! 
Lower Price 
Scanners 

Communications Electronics; 
the world's largest distributor of radio 
scanners, introduces new lower prices 
to celebrate our 15th anniversary. 

Regencyi MX7000 -GR 
List price 5699.95/CE price $489.95 
10 -Band, 20 Channel Crystallites AC /DC 
Frequency range" 25 -550 MHz continuous coverage 
and 800 MHz. to 1.3 GHz. continuous coverage. 
The Regency MX7000 scanner lets you monitor 
Military, Space Satellites. Government. Railroad, 
Justice Department. State Department. Fish & 

Game, Immigration, Marine, Police and Fire Depart- 
ments, Broadcast Studio Transmitter Links, Aero- 
nautical AM band, Aero Navigation, Paramedics. 
Amateur Radio, plus thousands of other radio 
frequencies most scanners can't pick up. The 
Regency MX7000 is the perfect scanner to receive 
the exciting 1.2 GHz. amateur radio band. 

Regency° Z60 -GR 
List price 5299 95 /CE price $179.95 /SPECIAL 
8 -Band 80 Channel No-crystal scanner 
Bands 30-50, 88-108,118-136, 144-174.440-512 MHz 
The Regency Z60 covers all the public service 
bands plus aircraft and FM music for a total of 
eight bands. The Z60 also features an alarm 
clock and priority control as well as AC /DC 
operation. Order today. 

Regency° Z45 -GR 
List price $259 95 /CE price $159.95 /SPECIAL 
7 -Band, 45 Channel No-crystal scanner 
Bands. 30.50. 118.136. 144 -174, 440.512 MHz 
The Regency Z45 is very similar to the Z60 model 
listed above however it does not have the commer- 
cial FM broadcast band. The Z45. now at a 
special price from Communications Electronics. 

Regency° RH250B -GR 
List price $659.00 /CE price 5329.95 /SPECIAL 
10 Channel 25 Watt Transceiver Prlortty 
The Regency RH250Bisa ten- channel VHF land 
mobile transceiver designed to cover any fre- 
quency between 150 to 162 MHz. Since this 
radio is synthesized. no expensive crystals are 
needed to store up to ten frequencies without 
battery backup. All radios come with CTCSS tone 
and scanning capabilities. A monitor and 
night /day switch is also standard. This trans- 
ceiver even has a priority function. The RH250 
makes an ideal radio for any police or fire 
department volunteer because of its low cost 
and high performance. A 60 Watt VHF 150.162 
MHz. version called the RH800B is available 
for $454.95. A UHF 15 watt version of this radio 
called the RU1 508 is also available and covers 
450.482 MHz. but the cost is 5449.95. 

NEW! Bearcat° 50XL -GR 
List price S199.95/CE price 5114.95 /SPECIAL 
1O -Band 10 Channel Handheld scanner 
Bands. 29 7 -54, 136-174, 406-512 MHz 
The Uniden Bearcat 50XL is an economical, 
hand -held scanner with 10 channels covering 
ten frequency bands. It features a keyboard lock 
switch to prevent accidental entry and more. 
Also order part a BP50 which is a rechargeable 
battery pack for $14.95, a plug-in wall charger, 
part a AD100 for S 14.95. a carrying case part * 
VC001 for $14.95 and also order optional 
cigarette lighter cable part* PSO01 for $14.95. 

Regency 
RH250 

NMI Scanner Frequency Listings 
The new Fox scanner frequency directories will help 
you find all the action your scanner can listen to. These 
new listings include police. fire. ambulances 8 rescue 
squads, local government. private police agencies, 
hospitals, emergency medical channels, news media. 
forestry radio service, railroads, weather stations, radio 
common carriers, AT&T mobile telephone. utility com- 
panies, general mobile radio service. marine radio 
service, taxi cab companies. tow truck companies. 
trucking companies, business repeaters. business radio 
(simplex) federal government, funeral directors, vet- 
erinarians, buses, aircraft, space satellites, amateur 
radio. broadcasters and more. Fox frequency listings 
feature call letter cross reference as well as alphabetical 
listing by licensee name, police codes and signals All 
Fox directories are $14.95 each plus $3.00 shipping 
State of Alaska- RLOI9.1, State of Arizona- RL025.1 
Baltimore. MD /Washington. DC- RL024.1; Buffalo. NY, 
Erie, PA- RL009.2; Chicago. IL- RL014.1; Cincinnati/ 
Dayton. Oi+RL006.2; Cleveland, OH- RL017.1: Colum- 
bus. OH- RL003.2. Dallas/Ft Worth. TX- RL013.1; 
Denver /Colorado Springs. CO- RL027.1; Detroit. MI/ 
Windsor, ON- RL008.3. Fort Wayne. IN /Lima, OH- 
RL001.1. Hawaii/Guam- RL015.1; Houston. TX- 
RL.023.1; Indianapolis, IN- RL022.1; Kansas City. MO/ 
KS- RL011.2. Long Island. NY- RLO26.1, Los Angeles. 
CA- RL016.1. Louisville /Lexington, KY- RLOOT -1; Mil- 
waukee, WI/Waukegan. IL- RLO21.1; Minneapolis/St 
Paul, MN- RL010.2. Nevada/E. Central CA- RL02S -1; 
Oklahoma City/Lawton, OK- RL00S2: Orlando/Daytona 
Beach. FL- RL012.1; Pittsburgh. PA/Wheeling. WV- 
RL029.1; Rochester /Syracuse. NY- RL020.1. San 
Diego. CA- RL018.1. Tampa/St. Petersburg. FL- 
RL0042; Toledo. OH- RL002.3. New editions are being 
added monthly. For an area not shown above call Fox at 
800- 543 -7892. In Ohio cali 800. 621.2513. 

NEW! Regency HX1500 -GR 
List price $369.95/CE price $239.95 
11 -Band, 55 Channel Handheld/Portable 
Search Lockout Priority Bank Select 
S/delit liquid crystal display EAROM Memory 
Direct Channel Access feature Scan delay 
Bd,'ds 29.54. 116.136. 144. 174.406.420.440 -5 sr: 
The new handheld Regency HX1500 scanner is 
fully keyboard programmable for the ultimate in 
versatility. You can scan up to 55 channels at the 
same time including the AM aircraft band The LCD 
display is even sidelit for night use Includes belt 
clip, flexible antenna and earphone. Operates on 8 
1.2 Volt rechargeable NI-cad batteries(not included). 
Be sure to order batteries and battery charger from 
accessory list in this ad. 

Bearcat° 100XL-GR 
List price $349.95/CE price $203.95 SPECIAL 
PSand, 16 Channel Priority Scan Delay 
Search Limit Hold Lockout AC/DC 
Frequency range 30-50. 118-174, 406-512 MHz 
The worlds first no-crystal handheld scanner now has 
a LCD channel display with backlight for low light use 
and aircraft band coverage at the same low price. Size is 
1 iY" x 7'n" x 2'n'.' The Bearcat 100 XL has wide frequency 
coverage that includes all public service bands (Low. 
High, UHF and "T' bands), the AM aircraft band, the 2- 
meter and 70 cm amateur bands, plus military and 
federal government frequencies. Wow._ what a scanner' 

Included in our low CE price is a sturdy carrying case. 
earphone. battery charger /AC adapter. six AA ni -cad 
batteries and flexible antenna. Order your scanner now 

Bearcat° 210XW -GR 
List price $339.95/CE price 5209.95 /SPECIAL 
8 -Sand 20 Channel No- crystal scanner 
Automatic Weather Search/Scan AC/DC 
Frequency range: 30-50, 136.174, 406.512 MHz 
The new Bearcat 2 t 0XW is an advanced third generation 
scanner with great performance at a low CE price 

NEW! Bearcat® 145XL -GR 
List price $179.95/CE price 5102.95 /SPECIAL 
10 Sand, 18 channel AC/DC Instant Weather 
Frequency range 29 -54. 136-174, 420-512 MHz 
The Bearcat 145XL makes a great first scanner. Its low 
cost and high performance lets you hear all the action with 
the touch of a key. Order your scanner from CE today. 

TEST ANY SCANNER 
Test any scanner purchased from Communications 
Electronics' for 31 days before you decide to keep it If for 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days. for prompt 
refund (less shipping/handling charges and rebate credits) 

Regency 
MX7000 

Regency 
HX1500 

NEW! Bearcat' 800XLT -GR 
List price 5499.95'CE price $31 7.95 
12 -Band, 40 Channel No- crystal scanner 
Priority control Search/Scan AC /DC 
Bands 29-54, 1 18.174, 406.512. 806.912 MHz 
The Uniden 800XLT receives 40 channels in two banks. 
Scans 15 channels per second. Size 91" x 4w" x 121/2 " 

OTHER RADIOS AND ACCESSORIES 
Panasonic RF600 -GR Shortwave receiver $179 95 
RD95 -OR Unrden Remote mount Radar Detector S128.95 
R055'GR Unrden Visor mount Radar Detector. S98 95 
RD9-GR Uniden-Pasaport" sue Radar Detector 519995 
BCWA-GR Bearcat Weather Alert' S49Á5 
Dx1000GR Bea,cet shortwave receiver SALE... $349.95 
PC22 -GR Unrden remote mount CB Transceiver $99.95 
PC5S -0R Unrden mobile mount CB transceiver $59.95 
R1060 -GR Regency 10 channel scanner SALE $92.95 
MX3000 -GR Regency 30 channel scanner 5229.95 
X LI56-GR Regency 10 channel scanner 
UC102 -GR RegoncyVHF 2 ch 1 Watt transceiver 
P1 405-0314 Regency 5 amp regulated power supply 
P1412-GR Regency 12 amp reg. power supply 
MÁ256 -GR Drop -in charger for HX 1200 8 H X 1 500 
MÁ51 8 -GR Wall charger for HX1 500 scanner 
MA51643R Carrying case for HX1500 scanner 
MA257 -GR Cigarette lighter cordfor Hx12/1500 
MA917 -GR Ni -Cad battery pack for HX1200_. 
SM MX7000GR Svc man for MX70008 MXS000 
SMMX300GR Service man for Regency MX3000 
B -4.GR 1.2 V AAA Ni-Cad batteries (sel of lour) 
B -B'GR t2 V AA Ni-Cad batteries (set of eight) 
FB -E -GR Frequency Directory for Eastern U.S.A 
F B- W -GR Frequency Directory for Western U. S A 
ASD-GR Air Scan Directory 
SRF'GR Survival Radio Frequency Duectory 
TSG'GR -Top Secret" Registry of U. S. Govt. Frog 
TIC-GR Techniques for Intercepting Comm 
RRF'GR Railroad frequency directory ... 
CIEGR Coven lnteiligenct. Elect Eavesdropping 
A60 -GR Magnet mount mobile scanner antenna 
A70-GR Base station scanner antenna 

513995 
SI 24.95 
$89 95 

$164.95 
$84 95 
S14 95 
S14.95 
$19.95 
534.95 
S19.95 
S19.95 

S9 95 
S17 95 
514 95 
St495 
514.95 
$14.95 
St4.95 
S14.95 
$1 4.95 
S14.95 
535.95 
535.9S 

USAMM -GR Meg mount VHF /UHF ant w/ 12" cable.. $39.95 
USAK -GRM hots mount VHF /UHF ant w/17 cadie.. $35.95 
USATLM -GR Trunk lip mount VHF /UHF antenna. . $35.95 
Add $3 CO shipping for all accessories ordered at the *erne time. 
Add 512 00 shipping per shortwave receiver 
Add S7 00 shipping per scanner and S3 00 per antenna. 

BUY WITH CONFIDENCE 
To gel the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center' Michigan residents please add 4% 
sales tax or supply your tax I.D. number. Written pur- 
chase orders are accepted from approved government 
agencies and most well rated firms at a 10% surcharge 
for net 10 billing All sales are subiect to availability, 
acceptance and verification All sales on accessories 
are final. Prices, terms and specifications are subject to 
change without notice All prices are in U.S. dollars. Out 
of stock items will be placed on backorder automatically 
unless CE is instructed differently A $5.00 additional 
handling fee will be charged for all orders with a 
merchandise total under $50.00. Shipments are F.O.B. 
Ann Arbor, Michigan. No COD's Most products that we 
sell have a manufacturers warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE Non -certified checks require 
bank clearance. Not responsible for typographical errors. 

Mall orders to: Communications Electron- 
ics' Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner for R.P.S. /U. P.S. 
ground shipping and handling in the continental 
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska. 
or APO /FPO delivery, shipping charges are 
three times continental U.S. rates. If you have a 
Discover. Visa or Master Card, you may call and 
place a credit card order. Order toll -free in the 
U.S. Dial800USASCAN. In Canada, order toll - 
free by calling 800- 221.3475. WUI Telex any- 
time, dial 671.0155. If you are outside the U.S. 
or in Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center' and CE logos are trade- 
marks of Communications Electronics Inc. 
i Bearcat is registered trademark of Uniden Corporation 
t Regency is a registered trademark of Regency Electronics 
Inc AD 070286 -GR 

Copyrighte 198a Communications Electronics Inc. 

For credit card orders call 
1- 800 - USA -SCAN 

COMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P 0 Box 1045 E; Ann Arbor, Michigan 48106.1045 U.S.A. 
Call800 -USA -SCAN or outside U.S.A. 313.973 -8888 
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NEW!
Lower Price
Scanners

Communications Electronics;
the world's largest distributor of radio
scanners, introduces new lower prices
to ce lebrate our 15th anniversary.

Regenc~ MX7000-GR
List price $6 99.95/C E price $469.95
1a-Band,20 Channel. Crystal/ess • AC/DC
Frequencyrange: 25-550 MHz. contin uous coverage
and 800 MHz. to 1.3 GH z. continu o us co verage.
The Regency MX7000 sca nner lets you monitor
Military, Space Sate llites, Government, R~i1road,

Justice Department , State Department, Fish &
Game, Immig ration, Marine, Police and Fire Depart
ments, Broadcast Stud io Transmitter Links, Aero
nautica l AM band, Aero Navigatio n, Paramedics ,
Amateur Radio, plus thousands of other radio
f requencies most scanners can't pick up. The
Regency MX7000 is the perfect sc~nner to receive
the exc it ing 1.2 GHz. amateur radio band.

Regency®Z60-G R
List price $2 9 9.95/ C E price $179.95/SPECIAL
S-Band, 60 Channel. No-crystal scanner
Bands: 30-50,88-108, 118-136, 144-174,440-51 2 MHz.
The Regency Z60 covers all the public service
bands plus aircraft and FM music for a tota l of
eight bands. The Z60 also features an alarm
clock and priority control as well as AC/DC
operation. Order today.

Regency®Z45-GR
List price $ 2 59.95/C E price $159.95/SPECIAL
7-Band, 45 Channel . No-crystal scanner
Bands: 30-50,118-136, 144-174, 440-512 MHz.
The Regency Z45 is very similar to the Z60 model
listed above however it do es not have the commer
cial FM broadcast band. The Z45, no w at a
special pr ice from Communications Electronics.

Regency® RH250B-GR
List pr ice $6 59.00/C E price $329.95/SPECIAL
10 Channel. 25 Watt Transceiver. Priority
The Regency RH250B is a ten-channel VH F la nd
mobile transceiver designed to cover any fre
quency between 150 to 162 MHz. Since this
radio is synthesized, no expens ive crystals are
needed to store up to ten frequencies without
battery ba ckup. All radios come with CTCSS tone
and scanning capabilities. A monitor and
n ig ht/day switch is a lso standard . This trans
ceiver even has a priority funct ion. The RH250
makes an ideal radio for any pol ice or fire
department volunteer because of its low cost
and high performance. A 60 Watt V~ F 15?-162
MHz. ve rs io n called the RH600B IS avai lable
for$454.95. A UHF 15 w att version of t h is rad io
called the RU150B is also availableand covers
450·482 MHz. but the cost is $ 4 4 9 .9 5 .

NEW! Bearcat®50XL-GR
List price $ 199. 95/CE price $ 114 .9 5 / S PECIAL
1a-Band, 10 Channel . Handheld s can n er
Bands: 29.7-54, 136-174,4 06-512 MHz.
The Uniden Bearcat 50XL is an economical,
hand-held scanner with 10 channe ls covering
ten frequency bands. It features a key boa rd loc k
switch to prevent accidental entry and more.
Also order part # B P50 which is a rechargeable
batte ry pack for $ 14 .9 5 , a plug-in w all charger,
part # AD1 00 fo r $14.95, a ca rry ing casepart #
VC001 fo r $ 14.9 5 and also order opt ional
cigarette lighter cable part # PS001 for $1 4.95 .

Ref/ency
RH250

NEW! Scanner Frequency Listings
The new Fox scanner frequency directories wi ll help
you find all the act ion your scanner can listen to. These
new listings include poli ce, fire, ambulances & rescue
squads, local government, private police agenc ies,
hosp ita ls, emergency medical channels, news media,
forest ry radio serv ice, railroads, weath er stations, radio
common carriers, AT&T mobile telephon e, ut ility com
panies, general mobile radio service, marine radio
service, taxi cab companies, tow truck companies,
trucking companies, business repeaters, business radio
(simpl ex) federal governm ent, funera l directors, vet·
erinarians, buses, aircraft, space satellites, amateur
radio, broadcasters and more. Fox frequency listings
featu re call lett er cross reference aswell as alphabetical
listing by licensee name, police codes and signals. All
Fox dire ctor ies are $14.95 each plus $3.00 shipp ing.
State of Alaska- RL019-1; State of Arizona-RL025·1 ;
Baltim ore, MD/Washington, DG-RL024-1; Buffalo, NY/
Erie, PA-RLOO9·2 ; Chicag o, IL-RL014·1 ; Cincinnati!
Dayton, OH-RLOO6·2; Cleveland, OH-RL017·1; Colum
bus, OH- RLOO3-2; Dallas/FI. Worth, TX-RL013-1 ;
Denver/Colorado Spring s, Co-RL027·1; Detroit, MI/
Wind sor, ON-RL008-3; Fort Wayne, IN/Lima, OH
RL001-1 ; Hawaii!Guarn-RL015·1; Houst on, TX
RL023-1 ; Indianapolis, IN-RL022·1 ; Kansas City, MO/
K5-RL011-2; Long Island, NY-RL026·1 ; Los Angeles,
CA-RL016-1; Louisvill e/ Lexington, KY- RLOO7-1; Mil
waukee, WI/Waukegan, IL-RL021 -1; Minneapolis/SI.
Paul, MN-RL01 0·2; Nevada/ E. Central CA-RL028-1 ;
Oklahoma City/ Lawton, OK-RLOO5'2; Orlando/Daytona
Beach, FL-RL012-1 ; Pittsburgh, PNWheeling, WV
RL029-1; Rochester/Sy racuse, NY-RL02D-1; San
Diego, CA-RL018·1 ; Tampa/St . Petersburg, FL
RLOO4-2; Toledo, OH-RL002-3. Neweditions are being
added monthly. For an area not shown above call Fox at
800-543-7892. In Ohio call 800-621-2513.

NEW! Regency®HX1500-GR
List pr ice $3 69 .95/CE price $239.95
U-Band, 55 Channel. Handheld/Portable
Search • Lockout • Priority • Bank Select
Sidelit liquid crystaldisplay. EAROMMemory
Direct ChannelAccess Feature. Scan delay
Bands: 29-54, 118-136, 144-174, 406-420,440-512 MHz.
The new handheld Regency HX1500 sca nner is
fu lly keyboard program mab le for the ult imate in
ve rsatility. You can sc an up to 55 channels at the
same lime inc ludi ng the AM aircraft band. The LCD
display is even side lit for night use . Includes belt
clip, f le x ibl e antenna and earphone. Operates on 8
1.2 Volt rechargeable Ni-cad batteries (not inc luded).
Be sure to orde r batteries and battery charger from
accessory list in th is ad .

Bearcat® 100 XL-GR
List price $34 9. 95/CE price $203.95/SPECIAL
9-Bend, 16 Channel. Priority. Scen Delay
Search • Limit • Hold. Lockout • AC/DC
Frequency range: 30-50, 118-174,406-512 MHz.
The world's first no-crystal handheld scanner now has
a LCD channe l disp lay with backl ight for low light use
and aircratt band coverage at the same low price. Size is
1'Ill" x7V>" x 2'l'.:' The Bearcat 1OOXL has wide frequency
coverage that includes all public service bands (Low,
High, UHF and 'T ' bands), the AM aircraft band, the 2
meter and 70 em. amateur bands, plus milita ry and
federal government frequen cies.Wow...what ascannerl

Included in our low CE price is a sturdy carrying case,
earphone, batt ery charger/ AC adapter, six AA nl-cad
batt eries and flexib le antenna. Order your scanner now.

Bearcat®21 OXW-GR
List price $339.95/CE price $209.95/SPECIAL
S-Band, 20 Channel • No-crystal scanner
Automatic Weather. Search/Scan. AC/DC
Frequency range: 30-50, 136-174,406-51 2 MHz.
The new Bearcat 21OXWisanadvanced third generat ion
scanner with great performance at a low CE price.

NEWl Bearcaf!' 145XL-GR
List price $ 179. 95/CE price $1 02 .95/SPECIAL
10 Band, 16 channel. AC/DC • Instent Weather
Frequ ency rang e: 29-54, 136-174, 420-512 MHz.
The Bearc at 145XL makes a.great first scanner. Its low
cost and high performance lets you heara ll the action with
the touch of a key. Order your scanner fro,mCE toda y.

TEST A N Y SCANNER
Test any scanner purchased from Communications
Electronics" for 31 days before you decide to keep il. If for
any reason you are not completely satisfied, return it in
orig inal cond lt lon with all part s in 3 1 days, for a pror:npt
refund (less shipping/handling charges and rebate credits).

Reg ency
MX700 0

NEWl Bearcat® 800XLT-GR
List price $ 4 9 9 .9 5 / C E price $317.95
12-Band,4O Channel. No-crystal scanner
Priority control. Search/Scan. AC/DC
Bands: 29-54, 118-174,406-5 12, 806-9 12 MHz.
The Uniden 800XLTr eceives40 channels in two banks.
Scans 15 channels per second. Size 9W ' x 4'h " x 12%."

OTHER RADIOS AND A CCESSORI E S
Panasonlc RF'2600-GR Shortwave receiver $179.95
RD95·GRUniden Remotemount RadarDetector $128.95
RD55·GR Uniden Visor mount Radar Detector $98.95
RD9·GRUniden"Passport" size Radar Detector $199.95
BC·WA·GRBearcat Weather Alert" $49.95
OX1 OOO·GR Bearcat shortwave receiver SALE $349.95
PC22·GR Uniden remote mount CB transceiver $99.95
PC55·GR Uniden mobile mount CB transceiver $59.95
R1060-GR Regenc!, 10 channel scanner SALE $92.95
MX3000·GR Regency 30 channel scanner $229.95
XL156·GR Regency 10 channel scanner $139.95
UC102·GRRegencyVHF2ch.l Watt transceiver $124.95
P1405·GRRegency5 ampregulatedpowersupply $69.95
P1412·GR Regency 12 amp reg. power supply $164.95
MA256-GRDrop-inchargerfor HXI 200&HXI500 $84.95
MA518·GR Wali charger for HX1500 scanner $14.95
MA516-GR Carrying case for HX1500 scanner $14.95
MA257·GR Cigarette lightercordfor HX12/1500 $19.95
MA917·GR Ni-Cad battery pack for HXI200 $34.95
SMMX700o-GRSvc. man. for MX7000&MX5000 $19.95
SMMX300Q-GR Serviceman.forRegencyMX3000 $19.95
B·4·GR 1.2 V AM Ni-Cadbatteries (set of four) $9.95
B-8·GR 1.2 V AA Ni-Cad batteries (set of eight) $17.95
FB-E·GRFrequency Directoryfor EasternU.S.A $14.95
FB-W·GRFrequency DirectoryforWesternU.S.A $14.95
ASD-GR Air Scan Directory $14.95
SRF·GR Survival Radio Frequency Directory $14.95
TSG-GR"TopSecret" Registryof U.s.Govt.Freq $14.95
TIC·GR Techniques for intercepting Comm $14.95
RRF·GR Railroad frequency directory $14.95
CIE·GRCovert Intelligenct,Elect.Eavesdropping $14.95
A60·GR Magnet mount mobile scanner antenna $35.95
A70·GR Base station scanner antenna $35.95
USAMM·GRMagmountVHF/UHFant.w/12'cable $39.95
USAK-GR~" holemountVHF/UHFant.w/ l ?' cable $35.95
USATLM-GRTrunklip mountVHF/UHFantenna $35.95
Add$3.00 shippingforallaccessoriesorderedat thesametime.
Add $12.00 shipping per Shortwave receiver.
Add $7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any scanner,
send or phone your order directl y to our Scanner
Distribution Center" Michi gan residents please add 4%
sales tax or supply your tax I.D. number. Writte n pur
chase orde rs are accepted from approved government
agenci es and most well rated firms at a 10% surcharg e
for net 10 bil ling. All sales are subject to availab ility,
acceptance and verification. All sales on accessories
are final. Prices , terms and specifications are subject to
change without not ice. All prices are in U.S.dollars. Out
of stock items will be placed on backorderautomatically
unless CE·is instructed differently. A $5.00 add itio nal
handli ng fee will be charged for all orders with a
mercha ndise tota l under $50 .00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a manufacturer's warranty. Free copies of
warrant ies on these products are availab le prior to
purchase by writi ng to CEo Non-certifi ed checks require
bank clearance. Not responsible for typographical errors.

Mail orders to: Communicat ions Electron
ics;" Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for R.P.S./U.P.S.
ground shipping and handling in the continenta l
U.S.A For Canada, Puerto Rico, Hawai i, A laska,
or APO/FPO delivery, shipping charges are
three times continenta l U.S . rates. If you have a
Discover, Visa or Master Card, yo u may call and
place a cred it card order. Order toll-free in the
U.S . DiaI800-USA-SCAN. In Canada, order toll
free by call ing 800-221-3475. WUI Telex any
time, d iaI671-0155. If yo u are outside the U.S .
o r in Mi ch igan dial 313'973-8888. Order today.
Scanner Distribution Center" and CE logos are trad e
marks of Commun icatio ns Electro nics Inc.
t: Bearcat is a registered trad emark of Unid en Corp orati on.
t Regency is a registered t rade mark of Regency Electronics
inc. AD #070286-GR
Copyrlght c 1986 Communications Electronics Inc.

For credit card orders call
1-800-USA-SCAN

C~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Pr oduc t s Division
P.O. Box 1045 0 AnnArbor,Michigan 48106·1045 U.S.A.
Call800-USA-SCAN or outs ide U.S.A. 313-973-88 88
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WHAT'S NEWS 
Closed- circuit "citizens band" 

Subscribers to the CompuServe 
Information Service, based in Co- 
lumbus, OH, have available a 

"closed- circuit" form of CB radio 
called the CB Simulator. Any of the 
280,000 CompuServe subscribers 
can-by typing GO CB- switch to 
a CB menu that makes it possible 
to scan a complete listing of all 
persons speaking on all 36 chan- 
nels of the band, and to join con- 
versations on any of the bands. 
Private conversations may be held 
off -channel, as well. 

The connect rate for the CB Sim- 
ulator is $6.00 per hour from 6 P.M. 
to 8 A.M. weekdays, and all day 
Saturdays, Sundays, and holidays. 
For weekday service between 8 
A.M. and 6 P.M. the rate is $12.50 
per hour. 

Numerous friendships have 
been made over the simulator, and 
at least two weddings have been 
reported. 

Fast computer chips with 
"quasicrystals ?" 

Scientists from three depart- 
ments of the University of Michi- 
gan, supported by a $1.5- million 
grant from the National Science 
Foundation, are working to pro- 
duce extremely fast computer 
chips and other advanced micro- 
electronic devices. They are work- 
ing with a variety of metallic and 
semiconductor materials, sand- 
wiched to form multilayered chips 
called superlattices. 

In the past, researchers have de- 
pended on making semiconduc- 
tor devices smaller and circuit 
leads shorter to make faster com- 
puters and other electronics de- 
vices. Already chips have been 
made that crowd more than a mil- 
lion electronics devices on a sil- 
icon chip less than a centimeter on 
a side. 

Having reached the limit in re- 
ducing size, scientists are now 

seeking new ways of speeding up 
computers and other electronics 
equipment. Under the new grant, 
U of M scientists will focus on 
building and testing the proper- 
ties of superlattices made of syn- 
thetic "quasicrystals," new mate- 
rials invented at the University. 
The atoms of faster quasicrystals 
have a predictable arrangement 
that falls between the repeating 
patterns of crystals and the total 
disarray of glasses. 

The research will also examine 
properties of metallic superlat- 
tices, with potential applications 
in modern superconducting de- 
vices. Research will also involve 
building and testing heterostruc- 
tures, materials similar to superlat- 
tices but with fewer layers, that 
can be manipulated to produce a 
variety of electrical and optical 
effects. 

New transparent conductor 
uses organic materials 

The first transparent polymeric 
conductor is under development 
by Honeywell. Made in a thin film, 
it is versatile enough to defrost a 
car window or control a building's 
temperature by reflecting heat and 
cold. It is made from the polymer 
polydiiodocarbazole (PDICZ) 
doped with bromine and formed 
into film from 1 to 30 microns 
thick. 

By varying the thickness of the 
film and the level of doping, Hon- 
eywell has varied the conductivity 
from insulating levels to con- 
ductivity appropriate for such ap- 
plications as defrosting car win- 
dows. Light transmission is from 
60 to 90 per cent. 

The new film can be made more 
readily and more easily than ear- 
lier inorganic types, and it can be 
made with greater surface areas 
and thicknesses. Therefore it is ex- 
pected to be considerably lower in 
cost than present types. 

New devices authenticate 
money transfer messages 

Researchers at the National Bu- 
reau of Standards Institute for 
Computer Sciences and Tech- 
nology have completed the first 
validation of a security device that 
will be used to authenticate mes- 
sages used for the electronic 
transfer of funds. 

This validation is part of a pro- 
gram to help protect the billions of 
dollars in Federal funds that are 
transferred electronically every 
year. 

NBS developed the test meth- 
ods to ensure that devices used to 
transfer funds electronically com- 
ply with federal standards for com- 
puter data authentication and with 
the American National Standard 
for Financial Institution Message 
Authentication. The validation sys- 
tem can be used to test equipment 
remotely through an electronic in- 
terconnection with NBS. 

Further information can be ob- 
tained from Miles Smid, Institute 
for Computer Sciences and Tech- 
nology, National Bureau of Stan- 
dards, A216 Technology Bldg., 
Gaithersburg, MD 20899. 

High -efficiency solar panels 
Solar panels designed to oper- 

ate four or five times more effi- 
cienty than the best photvoltaic 
cells currently available, and at 
only a fraction of the cost, are cur- 
rently under development by Mas- 
sachusetts inventor Alvin Marks, 
and by Westinghouse. 

Lepcon, the preliminary design 
patented by Marks, consists of a 
glass panel covered by millions of 
aluminum or copper strips, each 
less than a micron wide. Energy in 
the sunlight striking the panel is 
transferred to the electrons in the 
metal strips, generating electricity. 
Lumeloid, also patented by Marks, 
uses a similar approach, but sub- 
stitutes film -like sheets of plastic. 
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Closed-circuit '''citizens band"
Subscribers to the ComptrServe

Information Service, based in Co
lumbus, OH, have available a
"closed-circuit" form of CB radio
called the CB Simulator. Any of the
280,000 CompuServe subscribers
can-by typing GO CB-switch to
a CB menu that makes it possible
to scan a complete listing of all
persons speaking on all 36 chan
nels of the band, and to join con
versations on any of the bands.
Private conversations may be held
off-channel, as well.

The connect rate for the CB Sim
ulator is $6.00 per hour from 6 P.M.
to 8 A.M. weekdays, and all day '
Saturdays, Sundays, and holidays.
For weekday service between 8
A.M. and 6 P.M. the rate is $12.50
per hour.

Numerous friendships have
been made overthe simulator, and
at least two weddings have been
reported.

Fast computer chips with
"quasicrystals?"

Scientists from three depart
ments of the University of Michi
gan, supported by a $1 .5-million
grant from the National Science
Foundation, are working to pro
duce extremely fast computer
chips and other advanced micro
electronic devices. They are work
ing with a variety of metallic and
semiconductor materials, sand
wiched to form multilayered chips
called superlattices.

In the past, researchers have de
pended on making semiconduc
tor devices smaller and circuit
leads shorter to make faster com
puters and other electronics de
vices. Already chips have been
made that crowd more than a mil
lion electronics devices on a sil
icon chip less than a centimeter on
a side.

Having reached the limit in re
ducing size, scientists are now

seeking new ways of speeding up
computers and other electronics
equipment. Under the new grant,
U of M scientists will focus on
building and testing the proper
ties of superlattices made of syn
thetic "quasicrystals," new mate
rials invented at the University.
The atoms of faster quasicrystals
have a predictable arrangement
that falls between the repeating
patterns of crystals and the total
disarray of glasses.

The research will also examine
properties of metallic superlat
tices, with potential applications
in modern superconducting dec
vices. Research will also involve
building and testing heterostruc
tures, materials similar to superlat
tices but with fewer layers, that
can be manipulated to produce a
variety of electrical and optical
effects.

New transparent conductor
uses organic materials

The first transparent polymeric
conductor is under development
by Honeywell. Made in a thin film,
it is versatile enough to defrost a
car window or control a building's
temperature by reflecting heat and
cold. It is made from the polymer
polydiiodocarbazole (PDICZ)
doped with bromine and formed
into film from 1 to 30 microns
thick.

By varying the thickness of the
film and the level of doping, Hon
eywell has varied the conductivity
from insulating levels to con
ductivity appropriate for such ap
plications as defrosting car win
dows. Light transmission is from
60 to 90 per cent.

The new film can be made more
readily and more easily than ear
lier ino rganic types, and it can be
made with greater surface areas
and thicknesses. Therefore it is ex
pected to be considerably lower in
cost than present types.

New devices authenticate
money transfer messages

Researchers at the National Bu
reau of Standards Institute for
Computer Sciences and Tech
nology have completed the first
validation of a security device that
will be used to authenticate mes
sages used for the electronic
transfer of fu nds.

This validation is part of a pro
gram to help protect the billions of
dollars in Federal funds that are
transferred electronically every
year.

NBS developed the test meth
ods to ensure that devices used to
transfer funds electronically com
ply w ith federal standards for com
puter data authentication and with
the American National Standard
for Financial Institution Message
Authentication. The validation sys
tem can be used to test equipment
remotely through an electronic in
terconnection with NBS.

Further information can be ob
tained from Miles Smid, Institute
for Computer Sciences and Tech
nology, National Bureau of Stan
dards, A216 Technology Bldg.,
Gaithersburg, MD 20899.

High-efficiency solar panels
Solar panels designed to oper

ate four or five times more effi
cienty than the best photvoltaic
cells currently available, and at
only a fraction of the cost, are cur
rently under development by Mas
sachusetts inventor Alvin Marks,
and by Westinghouse.

Lepcon, the preliminary design
patented by Marks, consists of a
glass panel covered by millions of
aluminum or copper strips, each
less than a micron wide. Energy in
the sunlight striking the panel is
transferred to the electrons in the
metal strips, generating electricity.
Lumeloid, also patented by Marks,
uses a similar approach, but sub
stitutes film-like sheets of plastic.
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New and Used Electronic Test Equipment 
Sales Service Rental Leasing 

H A with Component Tester 2- eanty 1"1 E Oscilloscopes 

HM 204 -2 DC to 

Component Tester 

7 

20MHz 5629.00 
HM 

I 

IMINIMIEll 

605 DC to 

e -40' 

60 MHz $899.00 

íJj.'F 2, 

HM 203 -6 DC to 20MHz $489.00 

Rectangular screen. internal graticule Deflection: 5mV /cm to 20V /cm Component Tester 

8x1Ocm Y- Magnification x 5 Deflection: 5mV /cm to 20V /cm 

Deflection: 5mV /cm to 20V /cm Timebase: 0.1 us/cm to 0.5s /cm Y- Magnification x 5 

Tlmebase: 0.5us /cm to 0.2s /cm X- Magnification x 10 Y- Output from Ch.I or Ch.II: 
X- Magnification x 10 Sweep delay: 100 ns to 0.1 s. 

; 45 mV /cm into 5O5í. 

Component Tester Calibrator: square -wave generator. Timebase: 5Ons /cm to 1 s /cm 

Test voltage: max. 8.5Vrms (open circuit 1 kHz /1 MHz switchable. risetime<5ns. X-Magnification x 10 

Test current: max. 24mA rms (shorted for probe compensation. output voltages Sweep delay: 10Ons to 0.1s. 
0.2V and 2V±1% 

' íl A: HM 205 S799.00 
% 

1W' 7.4.t r - - - -- - -- -- - --- -- 
-- I Real -time - See 203 -6 

- Specifications 
- _ 00 

Digital Storage 
Operating modes: Refresh and Single with Reset (incl. LED 

r 
indication for Ready). Hold Ch.l, HoidCh.II. 1024x8 bit for each chan. El 
Sample rate: max. 100kHz. Resolution: vertical 28 pts/cm, horiz . 
100 pts /cm. 
Option: Interface for plotter. Modular 
Component Tester System 8000 

- - - HM 208 S2,380.00 ATTACHES TO ALL HAMEG SCOPES ON THIS PAGE'. " HM 208 -1 $2,860.00 
.w . HM 8001 2 BAY Mainframe $228.00 -- »....... (with IEEE Interlace) 1a HM 8002 4 BAY Mainframe all SOON 

Real -time - See 203-6 HM 801 I -2 Digital Multimeter 41/2 digits 298.00 

Digital Storage Specifications HM 8014 Milli Ohm Meter 298.00 

Operating modes: XY, Roll, Refresh, Single (LED Ind.). Hold Chi. HM 8021 -2 Counter, 0.1 Hz-1 GHz 324.00 
Hold Ch.11, Plot I and Plot II with read-out check on screen, backing HM 8027 Distortion Meter 248.00 
storage. Dot Joining button. 2 x 1024 x 8bit for each ch. HM 8030 -2 Function Gen. 0.1 Hz -1 MHz 288.00 
Sample rate: max. 20MHz. Resolution: vert. 28 pts /cm, horiz. 200 

HM 8032 Sine Wave Gen. 20Hz -20MHz 288.00 
or 100 pts /cm. 
Plotter output: vertical 0.1V/cm, horizontal 0.1V/cm. HM 8035 Pulse Generator, 2Hz -20MHz 455.00 

Output 'roped : 100!2 each. Penlift: TTL/CMOS compat. HM 8037 Low Dist. Sine Gen. 5Hz-50kHz 248.00 

Output speed rate: 5.10. 20/10-20 -40 s /cm. HM 8040 Triple Power Supply 278.00 

Option: Lithium battery for memory backup. HM 8045 Oscilloscope Calibrator 378.00 

CIRCLE 126 ON FREE INFORMATION CARD 
CALL US TOLL FREE 

1- 800 -732 -3457 
IN CALIFORNIA TOLL FREE 

1- 800 -272 -4225 

Master Charge 
VISA COD 
Money Ord' 
Check 

ADD FOR SHIPPING AND INSURANCE 
SO to $250 00 
$251 00 to 50000 
6501 00 to $75000 
S751 00 to $1000 
over 6100000 

. sa 50 
se 50 
sa 50 

s1250 
S15 00/1000 

Prices subject to change without notice. 
RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91 304 / 1-818-998-6500 

M,tachr Dermal, Ltd 
HITACHI f 1111asT EMU 

Yyr,/rlarys porakin 
S Polaroid 

POwEFi 

PE SIGNS 
LtTL411L1?i 

I..':='''' I nvnll"'~,
New and Used Electronic Test Equipment
Sales . Service . Rental . Leasing

t-I f=' 11 E 13 Oscilloscopes with Component Tester e;:~:~ty

• Rectangular screen, internal graticu le
8x10cm.

• Deflection: 5mV/cm to 20V/cm

• Timebase: o.sos/cm to o.zs/crn
X-Magn ification x 10

• Component Tester
Test voltage: max. 8.5Vrms (open circuit)
Test current: max. 24mA rms (shorted)

$899.00
• Component Tester

• Deflection: 5mV/cm to 20V/cm
V-Magnification x 5

• V-Output from Ch .1 or Ch .lI:
~45 mV/cm into 5051 .

• Tlmebase: sons/em to 1 s/crn
X-Magnification x 10

• Sweep delay: 1OOns to 0.1s,

HM 605 DC to 60 MHz
• Component Tester

• Deflection: 5mV/cm to 20V/cm
V-Magnification x 5

• Timebase: 0.1 us/em to 0.5s/cm
X-Magnification x 10

• Sweep de lay: 100 ns to 0.1 s.

• Calibrator: square-wave generator,
~1 kHz/1 MHz switchable, risetime<5ns,
for probe compensation, output voltages:
0.2V and 2V ± 1%.

HM 204·2 DC to 20MHz $629.00
$489,00HM 203·6 DC to 20MHz

Real-time· See 203·6
Specifications

Modular
System 8000

$799.00HM 205

Digital Storage
• Operating modes: Refresh and Single with Reset (incl. LED

indication for Ready), Ho ld Ch.l, Hold Ch.lI. 1024x8 bit for each chan.
Sample rate : max. 100kHz. Resolution: vertical 28 pta/ern, horiz.
100 pta/em,

• Option: Interface for plotter.

• Component Tester

ATTACHES TO ALL HAMEG SCOPES ON THIS PAGElHM 208 $2,380.00
HM 208·1 $2,860.00
(with IEEE Interface)

Real·time - See 203-6
Digital Storage Specifications
• Operating modes: xv, Roll. Refresh, Single (LED ind.), Hold Ch.l,

Hold Ch.ll , Plot I and Plot II with read-out check on screen, backing
storage, Dot Joining button. 2 x 1024 x 8bit for each ch.
Sample rate : max. 20M Hz. Resolution: vert . 28 pta/ern, horiz. 200
or 100 pta/ern.

• Plotter output: vertical 0.1V/cm, horizontal 0.1V/cm.
Output imped.: 100n each. Penlif!: TIL/CMOS com pat.
Output speed rate : 5-10- 20/10-20-40 s/cm.

• Option: Lithium battery for memory backup.

HM 8001
HM 8002
HM 8011-2
HM 8014
HM 8021-2
HM 8027
HM 8030-2
HM 8032
HM 8035
HM 8037
HM 8040
HM 8045

2 BAY Mainframe
4 BAY Mainframe
Digital Multimeter 4% digits
Milli Ohm Meter
Counter, 0.1 Hz-1GHz
Distortion Meter
Function Gen. 0.1 Hz-1MHz
Sine Wave Gen. 20Hz-20MHz
Pulse Generator, 2Hz-20MHz
Low Dist. Sine Gen. 5Hz-50kHz
Triple Power Supply
Oscilloscope Calibrator

$228.00
call SOON

298.00
298.00
324.00
248.00
288.00
288.00
455.00
248.00
278.00
378.00

CIRCLE 126 ON FREE INFORMATIONCARD
CALL US TOLL FREE

1-800-732-3457
IN CALIFORNIA TOLL FREE

1-800-272-4225

• Master Charge
.VISA. COD

• Money Order

• Check

ADD FOR SHIPPING AND INSURANCE
SO to S250.00 S4.50
S25 1.OOto 500.00 S6 .50
S501.00 to S750.OO S8.50
S7 5 1.OOto S1OO0 S12.50
over S10oo .oo $ 15.00/ 1000

Prices subject to change without notice.

RAG ELECTRONICS, INC. / 21418 Parthenia Street/ Canoga Park, CA91304/ 1-818-998-6500

----------------- --..'~ . - ---------- - - - - - - - - - - - --- ------ - -- -

AHITACHI~~ =p I ld powcl ~
'e'HltachIDenshl.Ltd~~ = oiarot M~

. ~IGN5 J '
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VIDEO 
NEWS 

Picture -in- Picture. Digital circuitry is 
making possible a number of hot new features in 
VCR's, the most spectacular of which is Picture - 
In- Picture, or PIP. That feature heretofore has 
been found only in a few digital TV sets. Now PIP 
VCR's are being introduced one after the other - 
the first three by RCA, Hitachi, and Sears, with 
others to come later. All three of the first PIP 
VCR's are made by Hitachi. RCA's is the most 
sophisticated and contains nine dynamic RAM's 
with a total storage capacity of more than two 
megabits. 

Using the hand -held remote - control unit, the 
user can superimpose a smaller picture in any 
corner of the main picture. The main picture may 
be the VCR tape playback, and the smaller picture 
can be from the VCR's TV tuner or from the video 
input terminal. The two pictures may be 
exchanged at will, and either one may be frozen, 
thanks to built -in field storage. The same field 
storage is used for fact motion without sound 
bars; there are unique special effects, such as 
"mosaic" and "posterization." The Hitachi and 
Sears recorders also have PIP but their special 
effects are limited. The RCA VCR uses two 
DRAM's for the PIP field memory, and six to 
enhance picture stability. The first PIP VCR's will 
sell for $500 to $700, depending on what other 
features are included. 

Interactive VCR. Worlds of Wonder, Inc., 
which brought us Teddy Ruxpin, the talking 
teddy bear, plans to introduce a unique computer 
attachment that will make any VCR interactive. 
Three years in development, it differs from 
programmable videodiscs in that the screen is 
never blanked during the interactive search. 
Special tapes for the system have four -way 
branching and give the effect of 20 tracks of 
information. There are four audio tracks, up to 
four branchable video tracks with motion, and up 
to 20 computer -generated tracks with limited 
motion. The entire attachment is scheduled to 
sell for less than $250 in a year or so, or could be 
built into a digital TV or VCR for $50 to $100. The 
first program cassettes will be educational, and 
several producers -the first being Heron 

DAVID LACHENBRUCH, 
CONTRIBUTING EDITOR 

Communications -are preparing programming. 
In addition, WOW is exploring the use of special 
cable -TV programming for the interactive 
machine. That is possible because the system is 
completely linear. The tape is never required to 
stop or reverse itself. The system can give quizzes 
with questions selected at random, keep score, 
provide music with a still picture, change 
pictures in response to the viewer's choice, react 
to user -manipulated arrows or cursors, and so 
forth. 

The ultimate Beta. The most elaborate, and 
probably the best, consumer VCR ever introduced 
is a new Beta model by Sony. The quality results 
from the fact that Sony didn't worry much about 
compatibility. It improved on Superbeta by 
sniffing the carrier up to 1.2 MHz in the Beta I 
speed, as opposed to Superbeta's 800 kHz, thereby 
providing resolution of better than 300 lines. k 
switch preserves one -way compatibility - 
playback of standard Beta I tapes. The machine 
has features never seen before on a half -inch 
machine, such as flying erase heads, a frame 
counter, a character generator with eight -page 
memory, and a programmable assemble editing 
system to put together up to eight segments with 
accuracy within two frames. It even has an on- 
screen calendar for programming. Sony sees its 
principle use in editing onto VHS, Beta or 8mm 
VCR formats. It lists at $1,700. 

Zenith adds Bose sound. Who says you 
need a ten -foot audio system to get good TV 
sound? Not Zenith or Bose. The two companies 
have united to produce a series of high -end 27- 
inch digital color sets with a folded waveguide 
woofer built into the back and occupying no space 
beyond the normal outside dimensions of the set. 
Two twiddlers- combination midband and 
tweeter speakers -are front -mounted below the 
TV screen. The sets have three amplifiers -a 25- 
watter to power the woofer and two 5 -watt units 
for the twiddlers -and they have built -in World 
System Teletext reception. They'll sell for around 
$1,400 for a table model, or $1,700 for the best 
console. R -E 

VIDEO
NEWS

• Picture-In-Picture. Digital circuitry is
making possible a number of hot new features in
VCR's, the most spectacular of which is Picture
In-Picture, or PIP. That feature heretofore has
been found only in a few digital TV sets. Now PIP
VCR's are being introduced one after the other
the first three by RCA, Hitachi, and Sears, with
others to come later. All three of the first PIP
VCR's are made by Hitachi. RCA's is the most
sophisticated and contains nine dynamic RAM's
with a total storage capacity of more than two
megabits .

Using the hand-held remote-control unit, the
user can superimpose a smaller picture in any
corner of the main picture. The main picture mBiY
be t ne VCR tape playback, and the smaller picture
can be from th e VCR's TV tuner or from the video
input terminal. The two pictures mBiY be
exchanged at will, and either one may be frozen,
thanks to built-in field storage. Th e same field
storage is used for fact motion without sound
bars; there are unique special effects, such as
"mosaic" and "postertzation." The Hitachi and
Sear s recorders also have PIP but their special
effects are limited. The RCAVCRuses two
DRAM's for the PIP field memory, and six to
enhance picture stability. The first PIP VCR's will
sell for $500 to $70 0, depending on what other
features are included.

• Interactive VCR. Worlds of Wonder, Inc.,
which brought us Teddy Ruxpin, the talking
teddy bear, plans to introduce a unique computer
attachment that will make any VCRinteractive.
Three years in development, it differs from
programmable videodiscs in that the screen is
never blanked during the interactive search.
Special tapes for the system have four-way
branching and give the effect of 20 tracks of

r5 information. There are four audio tracks, up to
z four branchable video tracks with motion, and up
~ to 20 computer-generated tracks with limited
b motion. The entire attachment is scheduled to
::J sell for less than $250 in a year or so, or could be
6 built into a digital TV or VCRfor $50 to $100 . The
a first program cassettes will be educational, and
-<a: several producers-the first being Heron
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Communications-are preparing programming.
In addition, WOW is exploring the use of special
cable-TV programming for the interactive
machine. That is possible because the system is
completely linear. The tape is never required to
stop or reverse itself. The system can give quizzes
with questions selected at random, keep score,
provide music with a still picture, change
pictures in response to the viewer's choice, react
to user-manipulated ar rows or cursors, and so
forth.

• The ultimate Beta. The most elaborate, and
probably the best, consumer VCR ever introduced
is a new Beta model by Sony. The quality results
from the fact that Sony didn't worry much about
compatibility. It improved on Superbeta by
shifting the carrier up to 1.2 MHz in the Beta I
speed, as opposed to Buperbeta's 800 kHz, thereby
providing resolution of better than 300 lines. 8
switch preserves one-way compatibility
playback of standard Beta I tapes. The machine
has features never seen before on a half-inch
machine, such as flying erase heads, a frame
counter, a character generator with eight-page
memory, and a programmable assemble editing
system to put together up to eight segments with
accuracy within two frames. It even has an on
screen calendar for programming. Sony sees its
principle use in editing onto VHS, Beta or 8mm
VCRformats. It lists at $1,700.

• Zenith adds Bose sound. \h1ho sBiYS you
need a ten-foot audio system to get good TV
sound? Not Zenith or Bose. The two companies
have united to produce a series of high-end 27 
inch digital color sets with a folded waveguide
woofer built into the back and occupying no space
beyond the normal outside dimensions of the set.
Two twiddlers-combination midband and
tweeter speakers-are front-mounted below the
TV screen. The sets have three amplifiers-a 25
watter to power the woofer and two 5-watt units
for the twiddler s-and they have built-in World
System Teletext reception. They'll sell for around
$1,400 for a table model, or $1,700 for the best
console. R-E
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What Pomona knows about banana 
plugs and adapters would fill a book. 

For over 30 years the Pomona Electronics line of banana plugs, 
jacks and adapters has played a major role in our ability to stay on the 
leading edge of electronics test technology. 

Every year we add new banana plug products to make your life 
as a professional design engineer a little easier. And the complete 
line is listed in our 1986 General Catalog. 

In our new book you'll find over 400 models that utilize or ,0111C 
adapt banana plugs in some useful fashion: plugs, jacks, 
binding posts, adapters, patch cords and cables, in standard .15 or miniature sizes. You name it and you'll probably find 
exactly what you need in our new catalog. 

Here's how to get your copy of our 1986 General 
Catalog: Just circle the reader service number 
below; call us at (714) 623 -3463; write us at 
Pomona Electronics, a division of ITT Corp- 
oration, 1500 East Ninth Street, P.O. Box 
2767, Pomona, California 91769. -- 

Our products are available µ c, 
through your favorite electronics 
parts distributor. 

ITT 
Pomona Electronics 

CIRCLE 101 ON FREE INFORMATION CARD 

ITT
Pomona Electronics

CIRCLE 101 ON FREE INFORMATION CARD
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LETTERS 

0000PS! 
A few errors crept into the the arti- 
cle "Build This Satellite -TV De- 
scrambler" in the October 1986 
issue of Radio -Electronics. In Fig. 2, 
the schematic diagram, pin 14 of 
IC's 2 and 3 should be tied to 5 
volts, not + 5 volts as shown. Re- 
sistor R29 should be tied to +5 
volts. Transistor Q7 is misiden- 
tified: It should be a 2N3904. Fi- 
nally, the positions of Q5 and Q6 
have been reversed. The unit iden- 
tified as Q5 should be Q6, a 

2N3904 NPN transistor; the tran- 
sistor identified as Q6 should be 
Q5, a 2N3906 PNP transistor. 

In Fig. 3, the parts -placement di- 
agram, two components are 
shown in the wrong location. Re- 
sistors R8 and R23 are shown ver- 
tically aligned; they should be 
mounted horizontally. Resistor R8 
mounts between the top of what is 
shown as R8 and the top of what is 
shown as R23; resistor R23 mounts 
between the bottom of what is 
shown as R8 and the bottom of 
what is shown as R23. 

Finally, a trace is missing from 
the PC pattern. It runs from the 
positive end of C5 to the center of 
jack R. Replace that trace with a 
jumper.- Editor. 

LETTERS 
R.4D/O-ELECTRON/CS 
500-a a/-COUNIY OO(/iLE VANE) 
FARM/N6Q4LE, N Y /1735 

RADAR SPEED -GUN CALIBRATOR 
In regard to Anthony Stevens' 

article, "Radar Speed -Gun Cal - 
brator" ( Radio -Electronics, August 
1986), there seems to be a little in- 
formation that he left out -and the 
reader should be aware of it. 

On the first page of the article, 
he mentions that the Doppler shift 
is about 31 Hz per MPH of target 
velocity. That is correct, but he fails 
to point out that that amount of 
Doppler shift only applies to radar 
guns operating at the 10.525GHz 
frequency (X- band). He also does 
not inform the reader that the 
Gunn diode and microwave horn 

With A P Products" brand SOIC Test Clips. 
Allows safe. convenient, fast and easy testing of normally 
hard -to- access Small Outline Integrated Circuits (SOICs) 

Eight sizes available for .30' and 15' package sizes. 

Helical compression springs and insulating contact 
combs ensure contact integrity during testing. 
Permits devices stacked as close as .025' 
end -to -end to be tested simultaneously. 

Standard 025' square contacts on 10' centers 
at the probe end of the clip easily accept test probes 
or single row female socket connectors. 
Steel hinge pin and acetal thermoplastic body provide long 
service life. 

Available with alloy 764 unplated and gold plated leads. 

For immediate response contact a local authorized AP Products 
Prototype & Test Devices distributor. Or telephone 800-321-9668 
or (216) 354 -2101 in Ohio for further information. 

We Solve Problems. 

Associated Electronics /3M 
A P Products Prototype 8 Test Devices 
9325 Progress Parkway. PO Box 540 
Mentor Ohro 44060 CIRCLE 76 ON FREE INFORMATION CARD 

LETTERS
}:; ~; :'; ~ '.~.~ .~ " ; ~'. :

!i!.·;r! "'~p: ·· ;t- ~ .'"

i> : j , ..:S ~ )

LETTER.S
-RAO / O - ELcCr,llON/cS
500-B BI-COuNTY &JOUL£VARD
FA R M IN GDAL E , N Y //7~5

OOOOPSl
A few errors crept into the the arti
cle "Build This Satellite-TV De
scrambler" in the October 1986
issue of Radio-Electronics. In Fig. 2,
the schematic diagram, pin 14 of
IC's 2 and 3 shou Id be tied to - 5
volts, not +5 volts as shown . Re
sistor R29 should be tied to +5
volts. Transistor Q7 is misiden
t ified: It shou Id be a 2N3904. Fi
nally, the positions of Q5 and Q6
have been reversed. The unit iden
tified as Q5 should be Q6, a
2N3904 NPN transistor; the tran
sistor identified as Q6 should be
Q5, a 2N3906 PNP transistor.

In Fig. 3, the parts-placement di
agram, two components are
shown in the wrong location. Re
sistors R8 and R23 are shown ver
tically aligned ; they should be
mounted horizontally. Resistor R8
mou nts between the top of what is
shown as R8and the top of what is
shown as R23; resistor R23 mounts
between the bottom of what is
shown as R8 and the bottom of
what is shown as R23.

Finally, a trace is missing from
the PC pattern . It runs from the
positive end of C5 to the center of
jack J2. Replace that trace with a
jumper.-Editor.

CIRCLE 76 ON FREE INFORMATION CARD

RADAR SPEED-GUN CALIBRATOR
In regard to Anthony Stevens'

article, "Radar Speed-Gun Cal
brator" ( Radio-Electronics, August
1986), there seems to be a little in
formation that he left out-and the
reader should be aware of it.

On the first page of the article,
he mentions that the Doppler shift
is about 31 Hz per MPH of target
velocity. That is correct, but he fails
to point out that that amount of
Doppler shift only applies to radar
guns operating at the 10.525GHz
frequency (X-band). He also does
not inform the reader that the
Gunn diode and microwave horn
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SUPER VALUES from JOSEPH ELECTRONICS 

(o) Hitachi SCOPES 
Full 3 -year warranty 

V1050F 100 MHz QUAD CHANNEL /8 -TRACE DELAYED 
SWEEP SCOPE. The features you want and need 500uV 
Sens 2% Accuracy 6" CRT hos internal graticule 
20KV acceleration One -touch sync of TV -V. TV -H. Plus 
autofocus. variable hold -off. trace rotation adjust. X -Y 
operation. 10X magnification W /probes. dust cover 

Reg. $1.595 Sale Price$1,198 
V650F 60 MHz TRIPLE -TRACE DELAYED SWEEP SCOPE. 
As above. except has 10 occelerar ".1V sens- 
tivity. 3% accuracy. triple :-e WAD' 

Reg. $1,195 Sale Price$898 
FLUKE DM M'S 

MODEL 37 -NEW 31/2 DIGIT 
BENCH DMM. O 1% DC accu- 
racy Analog/Digital Auto- 
ranging Volt. Ohms. Amps. 
Diode Testing 30kHZ AC 
Bandwidth Fused 10A 
Ronge Storage comport - 
ment-2 year warranty 
Reg. $229 Sale $198 

MODEL 8060A -4t% DIGIT, 
TRUE RMS DMM 
True RMS AC volt and amp 
measurement 0 04% basic 
DC accuracy Fast audible/ 
visual continuity tests Rela- 
tive reference (offset) Low - 
power ohms on oll resist- 
ance ranges Constant - 
current diode test mode 
Resistance measurements 
to 300 Mn Frequency and 
dB measurements 
Reg. $349 Sale $308 

TEST INSTRUMENTS 

Model 203 2 MHz Function Generator 
0.2 Hz to 2 MHz Function Generator 
Sine. Square. Triangle Waveforms 
External Sweep 1000.1 TTL and 50 

Ohm Outputs Variable DC Offset 
Wt 2.61bs 10.2x6x2" 

Reg $289 Sale $258 

CALL TOLL -FREE 

1- 800 -323 -5923 
FREE SHIPPING to U.P.S. 

Shippable Destinations 

. 
w 

V422 40 MHz DUAL -CHANNEL SCOPE Low profile port- 
able DC offset 1 MV sensitivity. 3% accuracy. 6" CRT 
with internal graticule Alternate magnification for 
simultaneous display of x1. x10 swept waveforms! Plus 
vertical mode triggering. auto- focus. TV sync separa- 
tion circuit. built -in signal delay. X -Y Mode. Only 12 x 5 x 

14 f ". 14.31bs W /probes 

Reg. $925 Sale Price$678 
V222 20 MHz DUN-CHANNEL SCOPE. Similar to 
above. except has 20 MHz bandwidth W /probes 

MODEL 8050A =41/2 DIGIT, 
BENCH OMM 
0.03% basic DC occurocy 

True rms AC voltage and 
current measurement. AC 
to 50 KHz Conductance 
function checks high resist- 
ance to 100.000 Mo high 
power or low -power ohms 

Five voltage ranges. 200 
mV to 1000V Extensive 
overload protection Diode 
and dB measurement 
Reg. $389 Sale $338 

Ultra- Portable Mini-Scope 
Model 1010 

10 MHz Full- Featured Oscilloscope 
AC or Battery operated with internal 

battery charger 10 mV Sensitivity. 
21 Time Base Ranges Internal or 
External Trigger Bright. clear Blue/ 
White CRT Wt 2 lb. 10.2x6x2' 
Reg. $385 Sale $338 

LIMITED TIME OFFER WHILE QUANTITIES LAST, PHONE TODAY TOLL -FREEI - 1.800. 323 -5925 (In Illinois 1- 312- 297 -4200) 
VISA -MASTERCARD- DISCOVER 

CARDS WELCOMED. OPEN ACCOUNT 

ORDERS TO RATED COMPANIES 

ILLINOIS RESIDENTS ADD 7% TAX 

Sale Price$538 

HAND -HELD 31 DIGIT DMMS 

MODEL 75 
dpta da 

way is ohms. 
OA rnA *ode test 
Au*bNo contn//u- 

ón AutOlda sD 
boc OC occurocy 

2000 hou tot- 
tery sre 3 year 
warranty 

Reg. $99 
Sale $88 

MODEL 73 
dota ao- 

1 A óßoó es sistt 
Autororge 0 7% 
bosC DC occ xocy 

2000 hou bat- 
tery Ne 3 a 
warranty 

Reg. $79 
Sale $68 

MODEL 77 
Analog, dgla 
ploy Volts. or'- 
t0A mA abode 
AudOr cants.. 

rty --Touch t1Otd 
FunCt,On Auto- 

03% DC 
accuocy 2000 
hour battery W 

3 yea warranty 

nq ter 

Reg. $139 
Sale $118 

Model 515 600 MHz Frequency Counter 
8 Digit " LED Display Wide 

Frequency Range 5 Hz to 600 MHz 
10 mV RMS Sensitivity throughout 

range 2 ppm Time Base Accuracy 
AC or DC Powered (AC Adaptor 

included) Wt 1 8 lbs 10 2 x 6 x 2" 
Reg. $340 Sale $308 
Model 512.200 MHz Handheld Counter 
Reg $145 Sale $128 

FREE no page Joseph Electronics 
discount instrument catalog with 
your order or on request! 

[111R31111] 
8830 N. Milwaukee 
Niles, IL 60648 

ve., 

~Hitachi SCOPES
Full 3-year warranty

MODel 77

~I~~~~~\~~lg~~~:
10A mA dio de l est
• Audible continu
ity • "Touch Hold"
Function _ Auto -

~og~~tg~8z&gld

g~~~b"o~(e~/I~~O+
• 3 year warranty
• Multipur pose
holster

Reg. $139
Sale $118

MODEl73

~I~~~~~\~,itg~~~:
10A diod e test .

~~;?tb~:;;c~(oq~y
. 2000 + hour bot
lery lile • 3 yeor
war rant y

Reg. $79
Sale $68

HAND-HelD 3 lh DIGIT DMMS

MODel 75

~I~~~~~\~:tg~~~:
10A mA diod e le st
• Audible continu
ity • Auforange/
ronQe hold . 0,5%
bo slc DC occuro cy
. 2000 + hour bo t
l ery life . 3 veer
wa rranty

Reg , $99
Sale $88

Model 515 600 MHzFrequency Counter
• 8 Digit lh" LED Display . Wide
Frequency Range: 5 Hzto 600 MHz
.10 mV RMS Sensit ivity throughout
range. 2 ppm Time Base Accuracy
• AC or DC Powered (AC Adaptor
Inc luded) . Wt. 1,8 lbs. 10,2 x 6 x 2"
Reg . $340 Sale $308
Mode1512,200 MHzHandheld Counter
Re g . $145 Sale $128

V422 40 MHz DUAL-CHANNel SCOPE. Low profi le port
able . DC offset, 1MV sensitivit y. 3% accuracy, 6" CRT
with inte rna l graticule, Alte rna te magnif ication for
simultaneous display of xt . x10 swept wa veforms! Plus
vertica l mode triggering; auto- foc us; TV sync separa
tion circuit: built-in signa l delay; x-vMode,Only 12x 5 x
14112 " , 14,3Ibs, w /probes.

Reg. $925 Sale Price$678
V222 20 MHz DUAL-CHANNel SCOPE. Similar to
above . except ha s 20 MHz bandwidth, W/probes,

Reg . $715 Sale Price$538

MODEl8050A-4lh DIGIT,
BENCH DMM
0,03% basic DC accuracy
• True rms AC vo ltage and
current measurement. AC
to 50 KHz, • Conductance
function checks high resist
ance to 100.000 Mo . high
power or low-power ohms
• Five vo ltage ranges. 200
mV to 1000V • Exte nsive
overload protection. Diode
and dB measurement,
Reg. $389 Sale $338

Ultra-Portable Mini-Scope
Model 1010
• 10 MHzFull-Featured Osc illoscope
• AC or Batter y operat ed with internal
battery charger . 10 mV Sensitivity.
21Time Base Ranges • Internal or
Externa l Trigger . Bright. clear Blue/
White CRT. Wt , 2 Ib; 10,2 x 6 x 2"
Reg. $385 Sale $338

Model 203 2 MHzFunction Generator
. 0,2 Hzto 2 MHz Func tio n Generator
• Sine. Sq uare, Triangle Waveforms
• External Swee p 1000:1 • TTLand 50
Ohm Outputs . Var ia ble DC Offset
• Wt , 2,6Ibs, 10,2 x 6 x 2"
Reg $289 Sale $258

MODEL 8060A-4 lh DIGIT,
TRUE RMS DMM
True RMSAC volt and amp
measurement . 0,04% basic
DC accuracy . Fast audible/
visual continuity test s. Rela
tive reference (offset) • Low
power ohms on all resist
ance ranges . Constant
current diode test mode .
Resistance measurements
to 300 Mo • Frequency and
dB measurements,
Reg, $349 Sale $308

~ TEST INSTRUMENTS

V1050F 100 MHz QUAD CHANNEl/8-TRACE DelAYED
SWEEP SCOPE.The featuresyou want and need . 500uV
Sens. • 2% Accuracy . 6" CRThas internal gratlcule,
20KV acceleration, One-touch sync of TV-V. TV-H, Plus:
outotocus. var iab le hold-off; trace rotat ion adjust; X-V
operation; 10X magnification, W/ p robes.dust cover.

Reg . $1,595 Sale Price$1,198
V650F 60 MHz TRIPLE-TRACE DELAYED SWEEP SCOPE.
As above. except has 10KVacceleration.1 MV sensi
tivity. 3% accuracy. trip ie trace, W/probes,

Reg. $1,195 Sale Price$898

~IF~LU~KE~t DMM'S

MODel 37·NEW 3lh DIGIT
BENCH DMM. 0,1% DC accu
racy . Analog/Dig ita l . Auto
rang ing . Volt . Ohms. Amps.
Diode Testing . 30kHZ AC
Bandwidth . Fused 10A
Range . Storage compart
ment-2 year warran ty,
Reg. $229 Sale 5198

FREE 116page Joseph Electronics
discount instrument catalog with
your order or on request!

LIMITED TIME OFFER WHILE QUANTITIES LAST, PHONETODAY TOLL-FREE!
- 1-800-323-5925 (In Ill inois 1-312-297-4200)

VISA-MASTERCARD-DISC OVER Ir---......:.----L..--=:::;;;;J;===:t:::==~--+
CARDS WELCOMED, OPEN ACCOUNT

_ ORDERS TO RATED COMPANIES,

ILLINOISRESIDENTSADD 70/0 TAX,

_._, I '_J._I__I__I__I__I__I__I__I__'__I-.J
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in the parts list will only work in 
conjunction with the X -band radar 
units -that is, assuming that they 
are the same ones as shown on the 
lead page of the article. Also not 
mentioned is whether or not a K- 

band diode and horn is available. 
While the K -band output is men- 

tioned in passing on page 42, he 
does not elaborate on any of the 
details. The K -band output is de- 
rived from a different divider 
chain, because the Doppler shift 
on that band is different than it is 

on the X -band for a target traveling 
at the same speed. 

Although there are several K- 
band frequencies used, I used 24.5 
GHz for my computation. That re- 
sults in a Doppler shift of 73.1 Hz 
per MPH. That can be figured out 
by one of two methods. One is to 
multiply the ratio of 24.5 GHz to 
10.525 GHz (2.328) by 31.4; the 
other is to use the formula for 
Doppler shift, DS: 

DS (Hz/MPH) = 89.49/a 
where X is the wavelength in cen- 

CABLE TV 

k SPECIALS 

CONVERTERS 

JERROLD: ORZ- 3DIC105 -66 Channel Wireless '199." 
JRX -3 DIC -36 Channel Corded Remote '149." 
JSX -3 DIC -36 Channel Set Top '129." 
SB -3 -'The Real Thing' '119." 

MAGNAVOX: 6400 -60 Channel Wireless wParental 
Lockout for Jerrold systems '199." 

ZENITH: Z -TAC Cable Add -On '225." 

VIEW STAR: EVSC-2000----60 Channel Wireless - 
with Parental Lockout 

EVSC- 2000A -B -Same as above with 
A -B Switch '109." 

View Star 1000 -60 Channel Wireless 
with Volume '119." 

MISCELLANEOUS 

OAK: N -12 Mini -Code ' 89." 
N -12 Mini -Code Vari -Sync '109." 
N -12 Mini -Code Vari -Sync Plus Auto On -Oft '165." 

JERROLD: 400 & 450 Handheld Transmitters ' 29." 

HAMLIN: MID -1200 99.65 

NEW ITEMS: Standard Components -66 Channel Wireless - 
with Parental Lockout ' 99." 

Scientific Atlanta Call for Price 

Power Zapper Stun Gun, 46, 000V 

K-40 Radar Detector -Dash Model '199." 
K-40 Radar Detector - Remote '229 " 
ALL UNITS GUARANTEED. QUANTITY PRICES AVAILABLE. 

UNITED ELECTRONIC SUPPLY 
P.O. BOX 1206 ELGIN, ILLINOIS 60121 312 -697 -0600 

CIRCLE 197 ON FREE INFORMATION CARD 

timeters, which equals 30 /fre- 
quency in GHz. 

Another item of note from the 
"Ask -RE" column in that same is- 
sue. A reader asked about an IC 
that would convert from a RGB sig- 
nal to a composite signal. The au- 
thor of the column did not know of 
a chip for generating the sync. Re- 
fer to the article on Cable -TV de- 
scrambling on page 53, and you 
will find an IC to do just that. There 
is an article in a back issue of Ham 
Radio that provides complete con- 
struction instructions. I'm not sure 
which issue it was, but I think it 
came out four or five years ago. 

And finally (I know, I know; my 
high school English teacher said 
never to start a sentence with and), 
who is the new advertiser on page 
14? (Mr. Sestero refers to the Nu- 
triWheat Diet Program.- Editor) 
I'm sure that I speak for many of 
your faithful readers when I say 
that we don't need that kind of 
advertising in an electronics maga- 
zine. It reminds me of reading 
through the old Mechanix Illus- 
trated magazines of 20 years ago. 
Please, let's not repeat that. 
ROBERT T. SESTERO 
Baltimore, MD 

We start sentences with "and" 
regularly -in spite of what our 
high school English teachers said. 
We also use prepositions to end 
sentences with. Times change. - 
Editor 

INACCURACIES 
I am writing to correct some of 

the many inaccuracies in the arti- 
cle, "The Early Days of Radio," by 
Martin Clifford, which appeared 
in the July issue. Hugo Gernsback 
must be turning in his grave! It is 
perhaps possible that some of 
them were due to editing, but I 

suspect that most came directly 
from the author, who hadn't done 
his homework. (By the way, the 
picture of an early radio station on 
the first page of the article is most 
interesting, and it would be pleas- 
ant to know something more 
about it. On the right side of the 
picture is a device that appears to 
be a microphone, either for a re- 
cording device or, perhaps, for ra- 
diotelephony. The instrument 
with a large dial at the center of the 
left side of the picture is also of 
interest.) 

HAMLIN: MLD-1200 ' 99. "

JERROLD: 400& 450Handheld Transmitters. • • • • • • • •• ' 29. "

MISCELLANEOUS

MAGNAVOX: 6400-60 Channel Wireless wiParental
Lockout for Jerrold systems. • • • • • •• ' 199. "

INACCURACIES
I am w rit ing to co rrect some of

the many inaccuracies in th e art i
cle, "The Early Days of Radio ," by
Marti n Cliffo rd, w hic h appea red
in the July issue . Hugo Gern sback
mu st be turning in his grave! It is
per haps possibl e t hat so me of
them we re due to edi ti ng, bu t I
suspect t hat most came d irectl y
fro m the aut ho r, who hadn 't don e
hi s homework. (By the way, th e
picture of an early rad io stat io n o n
the first page of the art icle is most
interesti ng, and it wo uld be pl eas
ant to know somet h ing m o re
about it . On th e right side of the
picture is a devi ce that appears to
be a microphone, eit her fo r a re
co rd ing dev ice or, perhaps, fo r ra
d iote le pho ny. Th e in strum ent
w it h a large di al at the cente r of t he
left side of th e picture is also of
in terest .)

ti meters, w hich eq ua ls 3D/fre 
quency in GHz .

Another item of note from t he
"Ask-RE" co lu mn in that same is
sue . A reader asked abo ut an IC
that wo uld co nvert fro m a RGB sig
nal to a co mposite signal. The au
th or of the co lumn did not know of
a chip fo r gene rating the sync. Re
fe r to the arti cle on Cable-TV de
scramb ling on page 53, and yo u
wi ll f ind an IC to do ju stthat . There
is an art icle in a back issue of Ham
Radio that provides complete co n
struction inst ructio ns. I'm not su re
w hich issue it was, bu t I think it
came out fo ur o r five years ago .

And finally (I know, I know; my
hi gh school English teache r said
never to start a sente nce w ith and),
wh o is the new adve rtise r on page
14? (M r. Sestero refers to th e Nu
triWheat Di et Program. - Editor )
I'm sure t hat I speak for many of
your faithful reade rs when I say
that we don't need that kind of
adve rtis ing in an elect ronics maga
zin e. It rem inds me of read in g
throu gh t he o ld Mechanix lllus
trated magazin es of 20 years ago.
Please, let 's not repeat that.
RO BERTT. SESTERO
Baltimore, MD

We start sentences with "and"
regularly-in spite of what o u r
high school English teachers said.
We also use prepositions to end
sentences with . Times change.
Editor

on the X-band for a target t raveling
at the same speed .

Alt houg h th ere are seve ral K
band fre quencies used , I used 24.5
GHz fo r my co mp utation. That re
sults in a Doppler shift of 73.1 Hz
per MPH . That can be figu red out
by one of two meth od s. O ne is to
multiply th e rat io of 24.5 GHz to
10.525 GH z (2.328) by 31.4; t he
othe r is to use t he fo rmu la for
Doppler shif t, DS:

OS (Hz/MPH) = 89.49/A

w he re A is th e wave length in cen-

Z.TAC Cable Add-On •• • •••••••••••••••••• '225. 00ZENITH:

PowerZapper Stun Gun, 46, OOOV . • • • • • • • •• ' 59."

K-40 Radar Detector-Dash Model ••• ••••• ' 199."

K-40 Radar Detector-Remote• ••••••..••• '229. "

AU UNrrs GUARANTEED. QUANTITY PRICES AVAILABLE•

NEW ITEMS: Standard Components-66 Channel Wireless·
with Parental Lockout ' 99."

ScientificAtlanta. • • • • • • • • • • • •• Call for Price

VIEW STAR: EVSC-2000-60 Channel Wireless-
with Parental Lockout. • • • • • •• ' 99. "

EVSC-2000A-B-Same as above with
A-B Switch ••••••••••••••• ' 109."

View Star1000-60 Channel Wireless ••••••
with Volume •••••••••••• '11 9."

JERROLD: DRZ-3DIC105-66 Channel Wireless ••••••• *199. "

JRX-3 DIC-36 Channel Corded Remote • •••• *149."
JSX-3 DIC-36 Channel SetTop • • • • • • • • • •• '129."

SB·3-'The RealThlng' •••••••• ••••••• •• '119."

UNITED ELECTRONIC SUPPLY
P.O. BOX 1206 • ELGIN, ILLINOIS 60121 • 312-697-0600

CABLE TV* SPECIALS *
CONVERTERS

OAK: N-12 Mini-Code ' 89."

N-12 Mini-Code Varl·Sync • • • • • • • • • • • • • • • • '109. "

N-12 Mini-Code Vari-Sync Plus Auto On-Off . . ' 165. 00

in the parts list w il l o nly work in
conjunctio n w it h the X-band radar
uni ts-th at is, assuming th at they
are the same ones as show n o n the
lead page of t he arti cle. Also not
mention ed is w hethe r or not a K
band di od e and horn is available .

Whil e t he K-band out put is men
ti on ed in passing on page 42, he
does not elabo rate on any of th e
detail s. The K-band out put is de
rived f rom a di ff eren t d ivid e r
chain, because the Doppler shif t
on that band is d ifferent than it is
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Here's your chance to win a complete monitoring 
package from Regency Electronics and Lunar Antennas. 
18 scanners in all will be awarded, including a grand 
prize of the set -up you see above: the Regency HX1500 
handheld, the Z60 base station scanner, the R806 mobile 
unit, and a Lunar GDX -4 Broadband monitoring/ 
reference antenna. 

55 Channels to go! 
When you're on the go, and you need to stay tuned into 
the action, take along the Regency HX1500. It's got 55 
channels, 4 independent scan banks, a top mounted 
auxiliary scan control, liquid crystal display, rugged die - 
cast aluminum chassis, covers ten public service bands 
including aircraft, and, it's keyboard programmable. 

Compact Mobile 
With today's smaller cars and limited installation space 
in mind, Regency has developed a new compact mobile 
scanner, the R806. It's the world's first microprocessor 
controlled crystal scanner. In addition, the R806 features 
8 channels, programmable priority, dual scan speed, and 
bright LED channel indicators. 

Base Station Plus! 
Besides covering all the standard public service bands, 
the Regency Z60 scanner receives FM broadcast, 
aircraft transmissions, and has a built -in digital quartz 
clock with an alarm. Other Z60 features include 60 

Send in a photo (like 
this one of Mike 
Nikolich and his 
Regency monitoring 
station) and receive 
a free gift from 
Regency. Be sure 
to include your 
name, address and 
phone number. 

channels, keyboard programming, priority control, digital 
display and permanent memory. 

Lunar Antenna 
Also included in the grand prize is a broadband 
monitoring/reference antenna from Lunar Electronics. 
The GDX -4 covers 25 to 1300 MHz, and includes 
a 6 foot tower. 

r 
ELECTRONICS INC. 
7707 Records Street 
Indianapolis, IN 46226 

Grand Prize (1 awarded) 
1- Regency Z60 Base station scanner 
1-Regency HX1500 Handheld scanner 
1-Regency R806 Mobile scanner 
1-Lunar GDX -4 Antenna 

First Prize (5 awarded) 
1 - Regency Z60 Base station scanner 
1-Regency R806 Mobile scanner 

Second Prize (5 awarded) 
1 - Regency HX1500 scanner 

Contest rules: Just answer the questions on the coupon. (all answers are 
in the ad copy) fill in your name and address and send the coupon to 
Regency Electronics, Inc., 7707 Records Street. Indianapolis, LN 46226. 
Winners will be selected from all correct entries. One entry per person. No 
purchase necessary. Void where prohibited by law. Contest ends June 
30. 1987. 

1. The Regency Z60 is 
a digital alarm clock an FM radio 
a scanner all of the above 

2. The Regency R806 is the world's first 
controlled crystal scanner. 

3. The Regency HX1500 features 
55 channels Bank scanning 
Liquid crystal display all of the above 

4. The Lunar GDX-4 antenna covers - to - MHz. 

Name. 

Address- 

City. State: Zipcode 

I currently own scanners. 

Brands owned. L J 
CIRCLE 182 ON FREE INFORMATION CARD 
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Here's your chance to win a complete monitoring
package from Regency Electronics and Lunar Antennas.
18 scanners in all will be awarded, including a grand
prize of the set-up you see above: the Regency HX1500
handheld, the 260 base station scanner, the R806 mobile
unit, and a Lunar GDX-4 Broadband monitoring!
reference antenna.

55 Channels to go!
When you're on the go, and you need to stay tuned into
the action, take along the Regency HX1500. It's got 55
channels, 4 independent scan banks, a top mounted
auxilliary scan control, liquid crystal display, rugged die
cast aluminum chassis, covers ten public service bands
including aircraft, and, it's keyboard programmable.

Compact Mobile
With today's smaller cars and limited installation space
in mind, Regency has developed a new compact mobile
scanner, the R806. It's the world's first microprocessor
controlled crystal scanner. In addition, the R806 features
8 channels, programmable priority, dual scan speed, and
bright LED channel indicators.

Base Station Plus!
Besides covering all the standard public service bands,
the Regency 260 scanner receives FM broadcast,
aircraft transmissions, and has a built-in digital quartz
clock with an alarm. Other 260 features include 60

Send in a photo (like
this one of Mike
Nikolich and his
Regency monitoring
station) and receive
a free gift from
Regency. Be sure
to include your
name, address and
phone number.

channels, keyboard programming, priority control, digital
display and permanent memory.

Lunar Antenna
Also included in the grand prize is a broadband
monitoring/reference antenna from Lunar Electronics.
The GDX-4 covers 25 to 1300 MHz, and includes
a 6 foot tower.

e- z:z~
r'eq~~ ELECTRONICS INC .

I I') 7707 Records St reet
Indianapolis, IN 46226r-------------------,

I (1 awarded) I
I 1- Regency 260 Base station scanner I
I 1- Regency HX1500 Handheld scanner I
I 1- Regency R806 Mobile scanner I
I I-Lunar GDX-4 Antenna I
I (5 awarde d) I
I 1- Regency 260 Base station scanner I
I 1- Regency R806 Mobile scanner I
I (5 awarded) I
I 1- Regency HX1500 scanner I
I IContest roles: Just answer the questions on the coupon, (all answers are I

in the ad copy) fill in your name and address and send the coupon to
Regency Electronics, Inc., 7707 Records Street, Indianapolis, IN 46226.
WInnerswillbe selected from all correct entries . One entry per person. No
purchase necessary. Void where prohibited by law. Contest ends June
30, 1987.

1. The Regency Z60 is
D a digital alarm clock D an FM radio
D a scanner D all of the above

2. The Regency R806 is the world's first _
controlled crystal scanner.

3. The Regency HX1500 features
D 55 channels D Bank scanning
D Liquid crystal display D all of the above

4. The Lunar GDX-4 antenna covers__ to __ MHz.
Name: _

Address: _

City: State:__ Zipcode: _

I currently own scanners.
Brands owned: _L ~
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Perhaps the most glaring errors 
appear in Fig. 1 and Fig. 2, which 
show schematics for crystal re- 
ceivers that cannot work. (I think 
that those schematics were copied 
from other articles I have seen dur- 
ing the past few years; they were 
also written by someone who ap- 
parently did not understand elec- 
tricity.) In both of those figures, 
the crystal and the headset are 
wired in series with the antenna 
and ground, and there is no direct - 
current return path. As a result, no 

current could or would flow in the 
headphones, hence no reception. 
There should also be a bypass ca- 
pacitor across the phones, but that 
is of no importance in a receiver 
that can't work. 

Figure 3, while also flawed, does 
correspond to early practice. The 
problem with it is that the headset 
is connected to the "hot" end of 
the tuning coil, and capacitance 
from headset to ground would af- 
fect tuning. That wouldn't be of 
much importance in a receiver 

Radio - Electronics. BOOKSTORE 
150 TV Descrambler S3 00 
151 Build Your Own Robot $12 00 
152 8 -Ball Satellite TV Antenna S5 00 
106 Radio-Electronics back issues (1986) .$3.00 

Write in issues desired 
105 Radio- Electronics back issues (1985) .. S3 50 

Write in issues desired 
104 Radio-Electronics back issues (1984). . $4.50 

(December 1984 issue is not available) 
Write in issues desired 

103 Radio -Electronics back issues (1983) S5 00 
(Jan . Feb . May are not available) 
Write in issues desired 

102 Radi0Electronics back issues (1982) 55 50 
(January 1982 is not available) 
Write in issues desired 

101 Radio-Electronics back issues (1981) S6 00 

(Jan Feb . Mar . May. Jun . Oct . Dec are not 

available) 
Write in issues desired 

SP4 Special Protects r4 (Summer 1982) S5 50 
SPS Special Protects 5 (Winter 1983) 55.50 
SP6 Special Protects 6 (Spring 1983) .. $5.50 
SP7 Special Protects 7 (Summer 1983) .. $5.50 
SPI Special Protects N8 (Fall 1983) $5.50 

O in Special Protects 19 (Winter 1984) $5.50 
SP10 Special Protects *10 (Spring 1984) $5.50 
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with such poor selectivity, 
however. Fig. 4 is OK, but Fig. 5 has 
the same problem as Fig. 3; in ad- 
dition, there should be a bypass 
capacitor between the potentiom- 
eter arm and the detector, but its 
ommision was also typical of early 
receivers. Figs. 7 and 12 will work, 
although the use of a variable ca- 
pacitor in series with the antenna 
will permit antenna circuit tuning 
and give much better selectivity. 

A couple of other errors are less 
significant. The statement that 
"true solid -state receivers have 
been with us since 1918" would be 
more accurate if the date were 
1906, when the Perikon detector 
was patented. The commercial use 
of crystal detectors in the follow- 
ing years was more limited by pat- 
ent matters than by performance. 

One more annoyingly incorrect 
statement is: "Early vacuum -tube 
rectifiers, such as the UX -201A and 
the UV -I99 triodes, cost about 
$15.00." That statement contains 
three errors. First of all, those 
tubes were triode amplifiers and 
detectors, not rectifiers. Second, 
those particular tubes were not 
particularly early. Third, they nev- 
er cost $15.00. The UV201, the 
predecessor to the UX201A, was 
announced in November,1920, at a 

cost of $6.50. It was considered an 
amplifier, with the corresponding 
detector being the UV200, at 
$5.00. Although those were not the 
first tubes available to the public, 
they were the first sold by RCA, 
and correspond roughly to the be- 
ginning of broadcasting. The 
UV1999 is of interest as an early 
"dry battery tube;" it was an- 
nounced in December, 1922, and it 
cost $6.50. The UX201A was a real - 
tively late tube, introduced at $2.50 
in August, 1925, to replace the 
UV201A, which had been intro- 
duced at the same time as the 
UV199, and at the same price. The 
UV201A and the UX201A, like the 
UV199, had thoriated tungsten fila- 
ments, which greatly reduced the 
required filament power. 

There is really no excuse for 
such a poor article, because many 
excellent reference books are 
available these days. For early vac- 
uum tubes, I would recommend 
Saga of the Vacuum Tube, by 
Gerald Tyne, and 70 Years of Radio 
Tubes and Valves, by John Stokes. 
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current could or would fl ow in th e
headphones, henc e no reception.
There should also be a bypa ss ca
pacitor across th e phones, but that
is of no importance in a receiver
that can't work.

Figure 3, wh ile also flawed, does
correspond to early practi ce. The
problem with it is that th e headset
is connected to th e " hot" end of
th e tuning coil , and capacitance
from head set to ground would af
fect tuning. That wouldn 't be of
much importance in a rec eiver
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Perhaps the most glaring errors
appear in Fig. 1 and Fig. 2, which
show schemat ics for crystal re
ceivers that cannot work . (I think
that tho se schemat ics were copied
from other articles I have seen dur
ing t he past few years ; they were
also written by someone w ho ap
parently did not understand elec
tricity.) In both of those figures ,
the crysta l and the head set are
wired in series with the ant enna
and ground , and there is no direct
cu rrent return path . As a result, no
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Both are available from Antique 
Electronic Supply, 688 W. First 
Street, Tempe, AZ 85281. A couple 
of other interesting histories are 
The Development of Wireless to 
1920, Arno Press, New York, 1977, 

and The Continuous Wave-Tech- 
nology and American Radio, 
1900 -1932, by Hugh Aitken, also 
available from Antique Electronics 
Supply. Anyone seriously inter- 
ested in historical radio and wire- 
less should join the Antique 
Wireless Association, Holcomb, 
New York. Dues are $8.00 per year 
and include four issues of The Old 
Timer's Bulletin, which contains 
excellent articles of historical in- 
terest, in addition to many want 
ads. Membership applications 
should be sent to Bruce Roloson, 
Box 212, Penn Yan, New York 
14527. 
EDWARD PHILLIPS 
San Gabriel, CA 

The circuits shown in Figs. 1 and 
2 are correct, and they can and do 
work. Apparently Mr. Phillips 
doesn't know the difference be- 
tween a DC ground and an RF 

ground. The circuit is grounded 
for RF, and current will flow in 
those circuits even if a capacitor is 
inserted in series with the antenna 
lead -in. 

Hugo Gernsback need not turn 
in his grave, because those cir- 
cuits, and others like them (sur- 
prise!) originally appeared in a 
book, How to Read Circuit Di- 
agrams, published by Gernsback 
about 50 years ago. 

It isn't necessary to put a bypass 
capacitor across the headphones. 
There is enough capacitance be- 
tween the turns of the wire in the 
headphone to supply bypassing 
action for the carrier wave. 

The headphones in Fig. 3 can be 
positioned before or after the crys- 
tal detector. The tuning is so ex- 
tremely broad that the capacitance 
from headphones to ground is of 
little consequence. 

I am well aware of the Perikon 
detector. However, it wasn't until 
about 1919 or 1920 that the iron 
pyrites crystal detector became a 
household item. As far as the price 
of tubes is concerned, one must 

be aware that a new component is 
always at its highest price. As tube 
competition increased, and the 
supply of tubes went up, those ear- 
ly tubes dropped in price even 
lower than the figures Mr. Phillips 
stated. 

I do not mind his comments on 
the article. What I do resent is the 
statement that Hugo Gernsback 
must be turning in his grave. That 
is arrogant and presumptous, and 
implies that Mr. Phillips knew 
Gernsback. I doubt that he ever 
met the man. I used to have lunch 
with Hugo Gernsback from time to 
time, and was also a guest in his 
home. I was in France with him, 
and together we visited a noted 
technical publisher in Paris. I have 
no doubt that I was his friend; I 
have a photograph from him in- 
scribed, "To my friend, Martin 
Clifford." 

I was impressed with the books 
Mr. Phillips mentions in his letter. I 
would suggest that he take some 
time and read them.- Martin 
Clifford 

continued on page 33 
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Which Way To YOUR Future? 
Are you at a crossroads in your career? 
Have you really thought about it? Are 
you planning for your future, or perhaps 
refusing to face the subject? Which way 
will you go - down the same old road? 
Or are you ready for something else? 

In electronics you can't stand still. If you 
are not moving ahead, then you're falling 
behind. At the crossroads of your career, 
various choices are available - and, yes, 
decisions have to be made. 

Which road will you take - one that 
doesn't go where you want to be, or one 
that leads to hard work but also to the 
better life? Ah, decisions, decisions! 

Career decisions are so important that you need all the input 
you can get before locking -in on one of them. Grantham Col- 
lege of Engineering offers you one source of input which may 
help you in making that decision. It's our free catalog. 

Ask for our free catalog and you may be surprised to learn how 
it is easily possible to earn a B.S. degree in electronics without 
attending traditional classes. Since you are already in electronics 
(you are, aren't you ?), you can complete your B.S. degree work 
with Grantham while studying at home or at any convenient 
place. 

But don't expect to earn that degree without hard 
work. Any degree that's worth your effort can't be 
had without giving effort to the task. And of course 
it is what you learn in the process, as much as the 
degree itself, that makes you stand out above the 
crowd - that places you in an enviable position, 
prestige -wise and financially. 
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All lessons and other study materials, as well as corn- 
munications between the college and students, are in the 
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United States of America. 
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Grantham offers thi s program, complete but with
out laboratory, to electronics technicians whose
objectives are to upgrade their level of technical
employment.

All lessons and other study materials, as well as com
munications between the college and students, are in th e
English lan guage. Ho wever, we have students in man y
foreign countr ies; a bout 80% of our students live in the
United Sta tes of America.
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In electro nics you can' t sta nd still. If you
are not m oving ahead, then you' re falling
behind. At the crossroads of your career,
va rious ch oices are available - and , yes,
decisio ns have to be made.

Which road will you take - one that
doesn't go where you want to be, or one
that leads to hard work but also to the
bett er life? Ah, decisions, decisions!

Which Way To YOUR Future?

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California, 90720

This booklet
FREE!
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for
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Only NRI GivesYou 
System for Total 

You get it all ... training for 
America's fastest growing 
career opportunity ... training 
to service all computers .. . 

training on a total computer 
system. And only NRI training 
gives you all the skills and con- 
fidence to become a complete 
computer service technician. 

Today, you can't successfully repair 
a computer with confidence unless 
you know that the peripheral 
equipment is operating properly. 
Only NRI can give you the well - 
rounded training you need because 
only NRI gives you a complete 
computer system ... computer, 
monitor, disk drive, printer, soft- 
ware, even test instruments like a 
digital multimeter and logic probe. 
It all adds up to training that builds 
the knowledge, competence and 
ability you need to succeed 
as a computer service 
specialist. 

Get inside the IBM 
PC compatible 
Sanyo 
As an NRI 
student, you'll get 
total hands-on 
training as you 
actually build 
your own Sanyo 
550 Series com- 
puter from the key- 
board up. As you assemble it, 
you'll perform demonstrations 
and experiments that will give you 
a total mastery of computer opera- 
tions and servicing techniques. 
You'll do programming in BASIC 
language-even run and interpret 
essential diagnostic software. You'll 
prepare interfaces for peripherals 
such as printers and joysticks. 
Using utility programs, you'll check 

!: . 

out the operation of the 8088 
microprocessor. Step -by -step, 
NRI will guide you right into a 
high paying career in one of 
America's fastest growing fields. 

New! Course now includes 
high performance printer 
Only NRI includes an advanced 

MONITOR High resolution 
rnou,x-hr,wne monitor display s 
80 crisp characters per line. 
Does equally well display- 
ing high resolution 
graphics. 

PRINTER ,C(1 anted 
dot matrix printer prints 
lour sues of italics and 
standard type at up to 
120 cps bidirectionally 
In \eardtterQua1{ty 
mode. 

dot matrix printer as part of your 
hands-on training. Working with 
it, you'll get practical experience 
in adding peripherals, perform 
experiments bringing to life 
operating principles, and then 
go on to learn critical maintenance 
and servicing techniques, including 
changing the print head. 

MANUALS Documentation covers the 
Sanyo computer as well as the 

professional programs 
included. 

FLOPPY DISK AND PROGRAM 
Software includes MS-IX)S 2.11 
operating sy stem. Sanyo BASIC. 
Mo word processing programs. a 
powerful spreadsheet program. and 
arN era' useful SRI- written utility 
programs. 

SANYO SSO SERIES 
COMPUTER has powerful 8088 
CPI . runs many IBM PC programs. 
includes 256K RAM. double -sided 
double density disk drhe, 
parallel printer port and 
detached intelligent 
k ry board. 

OnlyNRIGivesYou
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Youget it all . . . training for
America's fastest growing
career opportunity . . . training
to service all computers . . .
training on a total computer
system. And only NRI training
gives you all the skills and con
fidence to become a complete
computer service technician.

Today, you can't successfully repair
a computer with confidence unless
you know that the peripheral
equipment isoperating properly.
OnlyNRI can giveyou the well
rounded trainingyou need because
only NRI givesyou a complete
computer system... computer,
monitor, diskdrive,printer, soft
ware, even test instrumentslikea
digital multimeterand logic probe.
Italladds up to trainingthat builds
the knowledge, competence and
ability you need to succeed
as a computer service
specialist.

Get inside the mM
PC compatible
Sanyo
Asan NRI
student, you'llget
total hands-on
trainingas you
actually build
your own Sanyo
550Seriescom
puter from the key
board up.Asyou assembleit,
you'll perform demonstrations
and experiments that will giveyou
a total mastery ofcomputer opera
tionsand servicing techniques.
You'lldo programming in BASIC
language-even run and interpret
essential diagnostic software. You'll
prepare interfaces forperipherals
such as printersand joysticks.
Using utility programs,you'll check

out the operation of the 8088
microprocessor. Step-by-step,
NRI will guideyou right into a
high paying career in one of
America's fastestgrowing fields.

New! Course now includes
high performance printer
Only NRI includes an advanced

MONITOR High resolution
monochrome monitor displays
80 crisp characters per line,
Does equally well display-
ing high resolution
graphics.

PRINTER Advanced
dot matrix printer prints
four sizes of Italics and
standard type at up to
120 cps bidirectionally
in Near-letter-Quality
mode.

noppy DISK AND PROGRAM
Software includes MS-DOS2.11
operatlngsystem, Sanyo BASIC,
two word processing programs, a
powerful spreadsheet program, and
several useful NRI-written utility
programs,

dot matrixprinteras part ofyour
hands-on training. Working with
it, you'll get practical experience
inaddingperipherals, perform
experimentsbringing to life
operatingprinciples, and then
go on to learn critical maintenance
and servicing techniques, including
changingthe printhead.

MANUAlS Documentation covers the
Sanyo computer as well as the

.-.....,..",- professional programs
included.

SANYO 550 SERIES
COMPUTER has powerful 8088
CPU, runs many IBMPC programs,
includes 256K RAM, double-sided
double density disk drive,
parallel printer port and
detached Intelligent
keyboard.
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A Total Computer 
Systems Training 

Understanding you can get 
only through experience 
You need no previous knowledge 
to succeed with NRI. You start 
with the basics, rapidly building on 
the fundamentals of electronics 
with bite -size lessons to master 
advanced concepts like digital 

DISCOVERY LAB IIectronics comes 
to life on '.our"R11)iscosen lab'. lou 
set up and modify prototype circuits. 
demonstrate action of components. gain 
%aluable bench experience in construe. 
tin. diagnosis, and repair of circuitry. 

w 

logic, microprocessors, and 
computer memories. 

You'll reinforce this new 
understanding with hands-on 
practical demonstrations and 
experiments that give you real 
world experience. You'll use the 
exclusive NRI Discovery Lab to 

DIGITAL LOGIC PROBE Professional 
digital logic probe makes analyzing digital 
circuit operation a simple task. 

LESSONS Ititesize lessons build knowledge 
and understanding step by step. Abundance of 
photos. illustrations and diagrams reinforce 
clear, easy-to-follow text. 

see what makes transistors tick . . . 

build and test working electronic 
circuits that duplicate key com- 
puter circuitry ... and construct 
digital logic circuits that demon- 
strate computer performance. 

Do it at home in your 
spare time 
NRI trains you in your own home 
at your convenience. You learn at 
your own pace, backed at all times 
by your own NRI instructor and 
the entire NRI staff of educators 
and engineers. They're always 
ready to answer questions, give 
you guidance, follow your prog- 
ress, and help you over the rough 
spots to keep you moving toward 
your goal. 

100 page free catalog tells 
more ... send today 

Send the postage -paid reply 
card today for NR1's 100 page 

catalog that gives all the facts 
about computer training plus 

career training in robotics, 
data communications, 
TV /audio /video servic- 
ing, and many other 

fields. You'll see how NRI 
can give you the skills and 
confidence you need for 

advancement, a new 
career -even a service / business of your own in 

DIGITAL MULTIMIF: h 
3' 1 digit digital multimeter 
features liquid crystal 
display and four key fund 
lions. lour instructor talks 
you through its operation 
and professional use on 
Action Audio Cassette. 

the existing world of 
electronics. If the card is 

missing, write to NRI at the 
address below. 

M H 00 LS 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue s,',a 
Washington. DC 20016 

We'll give you tomorrow 
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NRlscHOOLS
McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue ."'l1li
Washington, DC 20016 rinl~

We'll give you tomorrow

see what makes transistors tick...
buildand test working electronic
circuits that duplicate key com
puter circuitry ... and construct
digital logic circuits that demon
strate computer performance.

Do it at home in your
spare time
NRI trainsyou in your own home
at your convenience.You learn at
your own pace, backed at all times
by your own NRI instructorand
the entire NRI staffofeducators
and engineers.They're always
ready to answer questions, give
you guidance, follow your prog
ress,and help you over the rough
spots to keep you movingtoward
your goal.

100 page free catalog tells
more . . .send today

Sendthe postage-paid reply
card today forNRI's 100 page

catalogthat givesallthe facts
about computer trainingplus

career traininginrobotics,
data communications,

'1 1V/ audio/video servic
ing,and many other

fields. You'll see how NRI
can giveyou the skills and
confidenceyou need for

advancement, a new
career-even a service
business ofyour ownin

the existing worldof
electronics. If the card is

missing, write to NRI at the
address below.

DIGITAL MtlLTIMETER
3\12digit digital multimeter
features liquid crystal
displ ay and four key func 
tions. Your instructor talks
you through Its operation
and professional use on
Action Audio Cassette.

logic, microprocessors, and
computer memories.

You'll reinforce this new
understanding with hands-on
practicaldemonstrations and
experiments that give you real
world experience. You'll use the
exclusiveNRI DiscoveryLab to

DISCOVERY LAB Electronics comes
to life on your NRIDiscovery Lab". You
set up and modify prototype circuits,
demonstrate action of components, gain
valuable bench experience in construc-
tion, diagnosis, and repair of circuitry. DIGITAL LOGIC PROBE Professional

}

digital logic probe makes analyzing digital
circuit operation a simple task.

f * ~~ I~ ...... LFSSONS Bite-size lessons build knowledge, . ':J' and understanding step by step. Abundance of
, photos, Illustrations and diagrams reinforce

..........;;;;:: ~ If / , clear, easy-to-follow text.

Understanding you can get
only through experience
You need no previousknowledge
to succeedwith NRI. You start
with the basics, rapidlybuilding on
the fundamentals of electronics
with bite-size lessons to master
advanced concepts like digital
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ASK R -E 

r L 

INSULATORS 
MAST 

boon OPEN 
W /RE LINE 

TO T V 
STATION 

TERM/NAT/NG RC.S/sroR 
TWO 39ori, zW) 

TABLE / -R NOMQ /C D /MESS /ONS 

Nbva/fngehe 
AaP Le S L W 

Gain 
cal 

daan+ 
Width 0 

VHF TV 
Chanr+a/s 

Z-6 

6 87-0" /62-0° 66-0" /R 6° 68° 

44 58=0" /04-0° 5K'--O" /0 C° 6-2° 

2 24-0' 4t6-O' 36'-O" 7 if 5Z° 

FM 3 30-0 55-9" 2.Z-6" /.L 6° 70° 

VHF TY 
Channe/t 

7- /3 

6 ,30-9" 38-O° .t3-2" /2 6° 68° 

9 20-6" 36-6- /9-Ó /0 8° 62° 

2 /O-3~ /6-6° /2-8° 7 /3° 52° 

UHF 7V 
Channa/s 

/t-447 
6 9-7" /7-Q 7-2 /2 6° 6B° 

TV- RHOMBIC ANTENNAS 
Your response to the request for a 

balun for a TV rhombic left me 
puzzled. Whoever heard of a rhom- 
bic for TV frequencies? I thought 
that rhombics are used to obtain di- 
rectivity at low frequencies when 

w 
you have enough real estate to estab- 

a - lush an "antenna farm." What are the 
9 dimensions for a TV rhombic? How 
2 does its performance compare with 

20 

that of a Yagi ? -O. K. H., New 
Strawn, KS. 

When the desired TV stations 
are 75 to 150 miles or so away and 
all in nearly the same direction, a 
good rhombic can provide high 
gain while offering broader fre- 
quency response and a constant 
impedance over a broader range 
than a Yagi. Specifically, a rhombic 
provides high gain over a 2:1 fre- 

WRITE TO: 

ASK R -E 

Radio- Electronics 
500-B Bi- County Blvd. 
Farmingdale, NY 11735 

quency range; in other words, the 
design frequency ±50 %. Al- 
though any antenna for receiving 
distant stations should be as high 
as practical, a rhombic two or 
three wavelengths above ground 
may outperform a high -gain Yagi 
on a much higher tower. 

Rhombic antennas were widely 
used in remote areas in the early 
days of television; they're still not 
uncommon in many rural areas to- 
day. A rhombic with six wave- 
lengths in each leg can provide 12 

dB of gain in the forward direction 
and it can be small enough to fit on 
many residential lots. Some high - 
band and UHF TV rhombics are 
small enough to be mounted on a 

rotator on a tower. 
The diagram of a rhombic for TV 

frequencies is shown in Fig. 1. The 
dimensions of each leg for receiv- 
ing signals at various frequencies 
are shown in Table 1. A rhombic's 
beam -width is usually much nar- 
rower than than that of a Yagi with 
equal gain, so you must be ex- 
tremely careful to orient the an- 
tenna carefully to within a degree 
or two. Beam -width decreases and 
tilt angle increases with the 
number of wavelengths in each 
leg. For maximum gain, orienta- 
tion must be accurate within ±3, 
±4, and ±6.5 degrees for rhom- 
bics with six, four, and two wave- 
lengths per leg, respectively. 

The rhombic should be termi- 
nated by an 800 -ohm non- induc- 
tive resistor. You can use two 390 - 
ohm, 2 -watt resistors in series. 

DARKROOM TIMER 
I need help in designing a 

darkroom timer for my enlarger. I'd 
like a countdown timer that can be 
set from 0 to 120 seconds in 0.1- 

WRITE TO:

ASK R-E
Radio-Electroni cs
500-B Bi-County Blvd .
Farmingdale, NY 11735

Wavele"9 ch • Ga.", Beam
PII,. L tl 9 S L W dB WIdth ¢

6 87'-0 " / 6 '<-'- 0" 66 '_0 " I ~ 6° 68°
VHF TV
ello.n"e15 "f 58 '-- 0 " 10 "1- '... 0 " 5"1-'- 0 " 10 15° 6';2.0

Z-6
2,q '...O " "1-6'-0" 36 '-0" 13° 5~02- 7

FM 3 30 '-0 55'-9" .<..z'- 6 " 1'<' 6 ° 700

6 30'--'1 " 5 8 '-0 " ,
" 6° 68°2 3 -2 I Z

VHF TV
" " "ChQl1nels "I- 2,0'-6 3 6 - 6 1 9'- 0 10 8 ° 6:<'·

7-/3 10'. ,3 /1 r " 1 2'- 15" 13° 5Z·2- / 6 - 6 7

UHF TV
'1'-7 "

,
7 '- 2"Cho.nnels 6 / 7 :"8 1'<- 6° 5 8 °

IIf -'/-7

DARKROOM TIMER
I n eed help i n d esi gnin g a

darkroom timer for my enlarger. I'd
like a countdown timer that can be
set from 0 to 120 seconds in 0.1-

quency range; in other words, the
d e si gn f re q ue ncy ± 50% . Al
t ho ugh a':lY antenna for rece iv ing
di stant stations sho uld be as high
as pract i cal , a rh om b ic two o r
three wave lengths above gro und
may out perfo rm a high -gain Vagi
on a much high er tower.

Rhombic antennas we re wide ly
used in remote areas in th e early
days of television; they're sti II not
un common in many ru ral areas to 
d ay. A rhombic wit h six wave 

"lengt hs in each leg can provide 12
dB of gain in the forward directi on
and it can be small eno ug h to f it on
many resid ential lots. Some high
band and UHF TV rhombics are
small eno ug h to be mounted on a
rotator on a tower.

The di agram of a rho mbic for TV
frequencies is show n in Fig.1 . The
dimension s of each leg fo r receiv
ing signals at various f reque ncies
are shown in Tabl e 1. A rhombic's
beam-wid th is usually mu ch nar
rower than than that of a Yagi w it h
eq ua l gai n, so yo u mu st be ex
t rem ely caref ul to o rie nt the an
tenna carefu lly to w it hin a degree
or two . Beam-width decreases and
ti lt ang le i ncreases wit h t he
nu m ber of wavele ngths in each
leg. For maximum gain , o rienta
tion mu st be accurate withi n ± 3,
±4, and ±6.5 degrees for rhorn
b ics w ith six, fo ur, and two wave
length s per leg , respect ively.

The rhombic sho uld be termi
nated by an 800-ohm non-induc
tive resistor. You can use two 390
ohm, 2-watt resistors in series.

IN SULATOR..5

MAST

T£R.MINATING ResI sTOR
r rwo 3 QO n. , .<. W)

that of a Yagi?-O. K. H ., New
Strawn, KS.

When t he desired TV stat ions
are 75 to 150 miles or so away and
all in nearl y th e same di rect io n, a
good rh ombi c can provide h igh
gain whil e offe r ing b roade r f re
qu ency respon se and a co nsta nt
impedan ce over a broade r range
than a Vagi. Spec ifical ly, a rhombi c
provid es high gain over a 2 :1 fre-

w

TABL.£.I-RHOM8IC DIMENSiONS

( ----
600 n OPEl{
W/~E LINE:

TV-RHOMBIC ANTENNAS
Your response to the request for a

balun for a TV rhombic left me
puzzl ed. Wh oever heard of a rhom
bic for TV frequencies? I thought
that rhombics are used to obtain di 
rectivity at low frequencies when
you have enough real estate to estab
lish an "antenna farm." What are the
dimensions for a TV rhombic? How
does its performance compare with
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second increments. Time will be dis- 
played on a 4 -digit LED readout. A 
relay will energize the enlarger and 
turn it off at the end of the timer 
period. I've been thinking of a 10- 
digit keypad or three columns of in- 
dividual switches for setting 0.1 -, 
1.0 -, and 10- second increments. -G. 
K., Tampa, FL. 

The design of a "dream" 
darkroom timer such as you de- 
scribe is a project that would prob- 
ably require much troubleshoot- 
ing and several trips back to the 
drawing board before satisfactory 
performance is achieved. Unfor- 
tunately, we cannot undertake the 
R &D work needed to provide you 
with a foolproof design. 

You can find some designs that 
do part of what you want in back 
issues of electronics and pho- 
tography magazines. Consult the 
Applied Science and Technology 
Index and the Readers Guide to 
Periodical Literature in your local 
library. And try to get a copy of 
Intersil's Timers, Counters, and 
Display Drivers Applications 
Handbook. Write to Intersil at 
10710 N. Tantau Ave., Cuper- 
tino,CA 95014. That 30 -page book- 
let is chock full of circuits for 
programmable interval timers, 
stopwatches, counters, and digital 
displays and drivers. If it is not 
available, try for a copy of Intersil's 
Hot Ideas in CMOS. Chapter 6 of 
that work contains data sheets, ap- 
plication notes, and circuits cover- 
ing the firm's line of counters, 
timers, and display drivers. 

POWER DISTRIBUTION GRIDS 
For a college research project, I'm 

doing a study on the losses in elec- 
trical power over long- distance 
power lines. I need maps showing 
the power distribution grids 
throughout the United States. 
Where can those maps be ob- 
tained?-D. D., Bloomington, IN. 

Try the "Chief Transmissions En- 
gineer" or the "Director of Power 
Distribution" of your local power 
company. If he can't help, contact 
your Congressman or Senator. The 
type of information you're looking 
for is probably available through a 

governmental agency such as the 
Department of Energy, the Energy 
Information Administration, or the 
Federal Energy Regulatory Com- 
mission. 

Exclusive, triple patented dynamic 
cap and coil analyzing ... guaranteed 
to pinpoint your problem every time 

or your money back 

with the all new LC75 "Z METER 2" 
Capacitor Inductor Analyzer 

Patented $995 

The "Z METER" is the only LC tester that enables you to test all 
capacitors and coils dynamically - plus, it's now faster, more 
accurate, and checks Equivalent Series Resistance (ESR) plus 
small wire high resistance coils. 
Eliminate expensive part substitution and time -consuming shotgun - 
ning with patented tests that give you results you can trust every time. 
Test capacitor value, leakage, dielectric absorption, and ESR dynamically; 
with up to 600 volts applied for guaranteed 100% reliable results - it's 
exclusive - it's triple patented. 
Save time and money with the only 100% reliable, in- or out -of- circuit 
inductor tester available. Dynamically test inductors for value, shorts, and 
opens, automatically under "dynamic" circuit conditions. 
Reduce costly parts inventory with patented tests you can trust. No 
more need to stock a large inventory of caps, coils, flybacks, and IHVTs. 
The "Z METER" eliminates time -consuming and expensive parts substitut- 
ing with 10096 reliable LC analyzing. 
Turn chaos into cash by quickly locating transmission line distance to 
opens and shorts to within feet, in any transmission line. 

Test troublesome SCRs & TRIACs easily and automatically without 
investing in an expensive second tester. The patented "Z METER 2" even 
tests SCRs, TRIACs, and High -Voltage Diodes dynamically with up to 600 
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory 
for only $148 or FREE OF CHARGE on Kick Off promotion. 

To try the world's only Dynamic LC Tester for yourself, CALL TODAY, 
WATS FREE, 1- 800 -843 -3338, for a FREE 15 day Self Demo. 

[ 

Call Today Wats Free 1- 800-843 -3338 

8ECORE 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605- 339-0100 In SD Only 

innouativel-y designed 
with your time in mind. 

CIRCLE 196 ON FREE INFORMATION CARD 
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innouatiuely designed
with your time in mind.

second increments. Time will be dis
played on a 4-digit LED readout. A
relay will energize the enlarger and
turn it off at the end of the timer
period. I've been thinking of a 10
digit keypad or three columns of in
dividual switches for setting 0.1-,
1.0-, and 10-second increments.-G.
K., Tampa, FL

The design of a "dream"
darkroom timer such as you de
scribe is a project that would prob
ably requ ire much troubleshoot
ing and severa l trips back to the
drawing board before satisfactory
performance is achieved . Unfor
tunately, we cannot undertake the
R&D work needed to provide you
with a foolproof design.

You can find some designs that
do part of what you want in back
issues of electronics and pho
tography magazines. Consult the
Applied Science and Techno logy
Index and the Readers Guide to
Periodical Literature in your local
library. And try to get a copy of
Intersil's Timers, Counters, and
Display Drivers Applications
Handbook . Write to Intersil at
10710 N. Tantau Ave., Cuper
tino,CA 95014. That 30-page book
let is chock full of circuits for
programmable interval timers,
stopwatches, counters, and digital
disp lays and drivers. If it is not
available, try for a copy of Intersil's
Hot Ideas in CMOS. Chapter 6 of
that work contains data sheets, ap
plication notes, and circuits cover
ing the firm's line of counters,
timers, and display drivers.

POWER DISTRIBUTION GRIDS
Fora college research project, I'm

doing a study on the losses in elec
trical power over long-distance
power lines. I need maps showing
the power distribution grids
throughout the United States.
Where can those maps be ob
tained?-D. D., Bloomington, IN.

Try the "Chief Transmissions En
gineer" or the "Director of Power
Distribution" of your local power
company. If he can't help, contact
your Congressman or Senator. The
type of information you're looking
for is probably available through a
governmental agency such as the
Department of Energy, the Energy
Information Administration, or the
Federal Energy Regulatory Com
mission .

Exclusive, triple patented dynamic
cap and coil analyzing ... guaranteed
to pinpoint your problem every time

or your money back

with the all new LC75 "Z METER 2"
Capacitor Inductor Analyzer

Patented $995

The "Z METER" is the only LC tester that enables you to test all
capacitors and coils dynamically - plus, it's now faster, more
accurate, and checks Equivalent Series Resistance (ESR) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun
ning with patented tests that give you results you can trust every time.
Test capacitor value, leakage, dielectric absorption, and ESR dynamically;
with up to 600 volts applied for guaranteed 100% reliable results - it's
exclusive - it's triple patented.

Save time and money with the only 100% reliable, in- or out -of-circuit
inductor tester available. Dynamically test inductors for value, shorts, and
opens, automatically under "dynamic" circuit conditions.

Reduce costly parts inventory with patented tests you can trust. No
more need to stock a large inventory of caps, coils, flybacks, and IHVTs.
The "Z METER" eliminates time-consuming and expensive parts substitut
ing with 100% reliable LC analyzing.

Turn chaos into cash by quickly locating transmission line distance to
opens and shorts to within feet, in any transmission line.

Test troublesome SCRs & TRIACs easily and automatically without
investing in an expensive second tester. The patented "Z METER 2" even
tests SCRs, TRIACs, and High-Voltage Diodes dynamically with up to 600
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory
for only $148 or FREE OF CHARGE on Kick Off promotion.

To try the world's only Dynamic LC Tester for yourself, CALL TODAY,
WATS FREE, 1-800-843-3338, for a FREE 15 day Self Demo.

Call Today Wats Free 1-800-843-3338

SeNCORe
3200 Sencore Drive
Sioux Falls, SD 57107
605-339-0100 In SD Only
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Super Disk" 
Diskettes 
Now... Diskettes you can 
swear by, not swear at. 
Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
as good, and some you wouldn't think of trusting with even 
one byte of your valuable data. Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted in an abundance of low quality 
but rather expensive diskettes in the marketplace. 
A NEW COMPANY WAS NEEDED AND STARTED 
Fortunately, other people In the diskette industry recognized 
that making ultra -high quality diskettes required the best and 
newest manufacturing equipment as well as the best people 
to operate this equipment. Since most manufacturers seemed 
satisfied to give you only the everyday quality now available, 
an assemblage of quality conscious individuals decided to 
start a new company to give you a new and better diskette. 
They called this product the Super Disk diskette, and you're 
going to love them. Now you have a product you can swear by, 
not swear at. 

HOW THEY MADE THE BEST DISKETTES EVEN BETTER 
The management of Super Disk diskettes then hired all the 
top brains in the diskette industry to make the Super Disk 
product. Then these top bananas (sometimes called floppy 
freaks) created a new standard of diskette quality and 
reliability. To learn the "manufacturing secrets" of the top 
diskette makers, they've also hired the remaining "magnetic 
media moguls" from competitors around the world. Then all 
these world class, top-dollar engineers, physicists, research 
scientists and production experts (if theyve missed you, send 
in your resume to Super Disk) were given one directive...to 
pool all their manufacturing know -how and create a new, 
better diskette. 
HOW SUPER DISK DISKETTES ARE MANUFACTURED 
The Super Disk crew then assembled the newest, totally 
quality monitored, automated production line in the industry. 
Since the manufacturing equipment at Super Disk is new, it's 
easy for Super Disk to consistently make better diskettes. 
You can always be assured of ultra-tight tolerances and 
superb dependability when you use Super Disk diskettes. If 

all this manufacturing mumbo -jumbo doesn't impress you, 
we're sure that at least one of these other benefits from using 
Super Disk diskettes will: 
1 . TOTAL SURFACE TESTING - For maximum rshabrhty, and to lessen the likelihood of 
disk errors. all diskettes must be totally surface tested At Super Disk, each diskette is 
100' surface tested Super Disk is so picky in their testing they even test the tracks that 
are in between the regular tracks 
2. COMPLETE LINE OF PRODUCTS For a diskette to be useful to you and your 
computer. it must be compatable physically Super Disk has an entire line Of 5%..inch 
and 3hrnch diskettes for your computer 
3. SPECIALLY LUBRICATED DISK Super Disk uses a special oxide lubricant which is 

added to the base media in the production of their diskettes This gives you a better disk 
dive head to media contact and longer head and disk life 
4. HIGH TEMPERATUREJLOW-MARRING JACKET - A unique high temperature and 
lOw-marnng vinyl packet allows use of their product where other diskettes won't work This 
special iacket is more rigid than other diskettes and helps eliminate dust on the Jacket 
S. REINFORCED HUB RINGS - Standard on all 48 TPI Super Disk minidisks, to 
strengthen the center hub hole This increases the hie of the disk to save you money and 
increase overall diskette reliability 
6. DISK DURABILITY Super ass diskettes will beat all industry standards for reliability 
since they will give you more than 75% of the original signal amplitude remaining even 
after an average 1 Weibul B -501 of 30 million passes They are compatible with all industry 
specifications as established by ANSI. ECMA, ISO. IBM and JIS 
7. CUSTOMER ORIENTED PACKAGING - All Super Disk diskettes are packaged 10 
diskettes t0 a Carton and 10 cartons to licitly The economy bulk pack is packaged 100 or 
500 disks to a case without envelopes Or labels 
6. LIFETIME WARRANTY - if all else fads. remember. all disks made by Super Dish Inc.. 
have a lifetime warranty If any Super Disk diskette fails to meet factory specifications. 
Super Disk Inc will replace them under the terms of the Super Disk warranty 
9. SUPERB VALUE - Win Super Disk's automated production line. high -Quality. error - 
'ree disks are yours without the high cost 

Order toll free 800 -USA -DISK 
CIRCLE 188 ON FREE INFORMATION CARO 

SAVE MONEY... QUANTITY DISCOUNTS AVAILABLE 
Super Disk diskettes are packed 10 diskettes to a carton and 10 
cartons to a case. To save you even more, we also offer Super Disk bulk 
product where 100 or 500 diskettes are packaged in the same box 
without envelopes or labels. Since we save packaging costs. these 
savings are passed on to you. For best value, you should order In 
increments of 100 diskettes. Quantity discounts are also available. 
Order 200 or more disks at the same time and deduct 1%; 300 or more 
2%; 400 or more 3 %; 500 or more 4 %; 1,000 or more 5 %; 2,000 or more 
6 %; 3,000 or more 7% and 5,000 or more disks earns you an 8% 
discount off our quantity 100 price. Super strong and tear resistant 
5v ,. diskette envelopes are available from us for only 510.00 per pack 
of 100. Use order x CV -5 for a 100 pack of 5'4" diskette envelopes. 

39C per disk 
Quantity One 
Almost all diskettes are immediately available from Super Disk. With 
our efficient warehouse facilities, your order is normally shipped in 
less than a day Super Disk 

SAVE ON SUPER DISK' DISKETTES price 
Product Description Part per disc (a) 

51/4" SSSD Soft Sector w /Hub Ring Retail 10 pack 
51/4" Same as above. but bulk pack w/o envelope 
51" SSDD Soft Sector w /Hub Ring Retad 10 pack 
51/4" Same as above. but bulk pack w/o envelope 
51/4" DSOD Soft Sector w /Hub Ring Retail 10 pack 
51/4" Same as above, but bulk pack w/o envelope 
51/4" DSOD Soft Sector (96 TPI) Retail 10 pack 
544" Same as above. but bulk pack w/o envelope 
51/4" DSHD for IBM PC /AT - bulk pack 
3'h" SSHD (135 TPI) - Retail 10 pack 
31/4" SSHD (135 TPI) - bulk pack 
31/2" DSHD (135 TPI) - Retail 10 pack 
31" DSHD (135 TPI) - bulk pack 

8431HR 0.64 
8437-HR 0.39 
8481-HR 0.68 
8487HR 0.43 
8491-HR 0.74 
8497HR 0.49 
8501HR 1.09 
8507-HR 0.79 
8667-HR 1.49 
6311-HR 1.50 
6317HR 1.14 
6321HR 1.68 
8327-HR 149 

SSSD = Single Sided Single Density SSDD = Single Sided Double Density. 
DSDD = Double Sided Double Density DSOD = Double Sided Quad Density. 
SSHD = Single Sided High Density; DSHD = Double Sided High Density 

BUY YOUR DISKETTES FROM CE WITH CONFIDENCE 
To get the tastest delivery of your diskettes, phone your order directly to our 
order desk and charge it to your credit card. Written purchase orders are 
accepted from approved government agencies and most well rated firms at 
a 10% surcharge for net 10 billing. For maximum savings, your order should 
be prepaid All sales are subject to availability. acceptance and verification 
Ail sales are final. Ail prices are in U.S. dollars Prices. terms and speci- 
fications are subject to change without notice Out of stock items may be 
placed on backorder or substituted for equivalent product unless we are 
instructed differently. A 55.00 additional handling fee will be charged for ail 
orders with a merchandise total under 550.00. All shipments are F O.B. CE 
warehouse in Ann Arbor, Michigan. No COD's Non-certified checks require 
bank clearance. Michigan residents add 4% sales tax or supply your tax ID 
number and reason for tax exemption. 

For shipping charges add $6.00 per 100 diskettes and/or any fraction of 
100 5','4-inch or 31/2-inch diskettes for U.P S. /R. P.S. ground shipping and 
handling in the continental U.S. UPS 2nd day air rates are three times 
continental U.S. rates. For Canada, Puerto Rico. Hawaii. Alaska. or 
APO /FPO delivery, shipping is three times the continental U S rate. 

Mail orders to: Communications Electronics Inc., Box 
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a 
Discover, Visa or Master Card, you may call and place a credit 
card order. Order toll -free in the U.S. Dial 800-USA -DISK. In 
Canada, order toll -free by calling 800-CA1 -DISK. If you are 
outside the U.S. or in Michigan dial 313 -973 -8888. Telex 
anytime 671-0155 (6710155 CE UW). Order today. 

Copyright C 1986 Communications Electronics Inc Ad 100186HR 
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Archival Quality -_
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Almost all diskettes ar e imm ed iately available from Super Disk. With
our efficient warehouse facilities, your order is normally shi pped in
le ss than a day.

SAVE ON SUPER DISK" DISKETTES
Product Descrip tion

SAVE MONEY.. . QUANTITY DISCOUNTS AVAILABLE
Super Disk diskett es are packed 10 diskettes to a ca rt o n and 10
cartons to a ca se . To save you even more, w e als o offer Super Disk bulk
pro d uc t w here 100 o r 50 0 diske tt es ar e packaged in th e sam e bo x
w it hout e nve lopes or labels. Sin ce we save packa ging costs, these
sav ings are passed o n to yo u. For be st value , yo u should order in
incre me nts of 10 0 diskettes . Quantity discounts are als o av ailable.
Order 20 0 or mor e di sks at the sa me ti me and deduct 1%; 300 or more
2%; 40 0 or mo re 3%; 500 or more 4%: 1,000 or more 5%; 2,000 or more
6%; 3 ,000 or more 7% and 5,000 o r mo re disks earn s yo u an 8%
d iscount o ff our qua nt ity 100 price. Super st rong and tear re sistant
5'14" diskette e nve lope s are available from us for only $ 10 .00 pe r pack
of 100. Us e order # CV-5 for a 100 pack of 5 '14" d iskette envelopes.

5v." SSSD Soft Sector w/Hub Ring Retail 10 pack 6431·HR 0.64
5v." Same as above, but bulk pack w/o envelope 6437·HR 0.39
5v." SSDD Soft Secto r w/ Hub Ring Retail 10 pack 6481·HR 0.68
5V. " Same as abo ve, but bul k pack w/ o envelope 6487-HR 0.43
5v." DSDD Soft Sector w/Hub Ring Retail 10 pack 6491 -HR 0.74
5v." Same as above, but bulk pack w/ o envelope 6497-HR 0.49
5v." DSQD Soft Sect or (96 TPI) Retail 10 pack 650 1-HR 1.09
5v." Same as above, but bul k pack w/o envelope 6507·HR 0.79
5v." DSHD for IBM PC/ AT - bulk pack 6667·HR 1.49
3%" SSHD (135 TPI) - Retail 10 pack 6311·HR 1.50
3%" SSHD (135 TPI) - bul k pac k 6317-HR 1.14
3%" DSHD (135 TPI) - Reta il 10 pack 6321 -HR 1.68
3'12" DSHD (135 TPI) - bulk pac k 6327-HR 1.49

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; DSQD = Double Sided Quad Density;
SSHD = Single Sided High Densit y; DSHD = Double Sided High Density.

BUYYOUR DISKETTES FROM CE WITH CONFIDENCE
Toget the fastest delivery of your diskettes, phone your order directly to our
ord er desk and charge it to your cred it card . Written purchase orders are
accepted from approved government agen cies and most well rated firms at
a 10% surcharg e for net 10 bill ing. For maximum savings, your order should
be prepaid. All sales are subject to availab il ity, acceptance and verification.
All sales are final. All prices are in U.S. dollars. Prices, terms and spe ci
ficat ions are subj ect to change without notice, Out of stock item s may be
placed on backorder or sub stituted for equivalent product unless we are
instruct ed diffe rently. A $5.00 additional handling fee will be charged for all
orders with a merchandise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor, Michigan. No COD's. Non-certified chec ks require
bank clearance. Michigan resid ents add 4% sales tax or supply your tax ID
numb er and reason for tax exemption.

For shipping charges add $6.00 per 100 diskette s and/ or any fraction of
100 5V.-inch or 3%-inch diske tt es for U.P.S./R.P.S. ground shipp ing and
handling in the cont inental U.S. UPS 2nd day air rates are three times
cont ine ntal U.S. rates . For Canada, Puerto Rico, Hawaii, Alaska, or
APO/ FPO delivery, shipping is thr ee tim es the continental U.S. rate.

Mail orders to: Communications Electronics Inc., Box
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a
Discover, Visa or Maste r Card, you may call and place a credi t
card order. Orde r toll-free in the U.S. Dial 800-USA-DISK. In
Canada, orde r toll-free by calling 800-CA1-DISK. If you are
outside th e U.S. or in Michigan dial 31 3-973-8888. Telex
anytime 671-0155 (6710155 CE UW). Order today.

39<: per disk
Quantity One
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Super Disk"
Diskettes
Now...Diskettes you can
swear by, not swear at.
Lucky for you, the diskette buyer, there are many disk ette
brands to choose from. Some brands are good, some not
as good, and some you WOU Idn't think of trusting w ith even
one byte of your valuable data. Sadly, some manufac turers
have put their profit motive ahea d of creat ing q uality
products. This has resulted in an abundance of low quality
but rather expensive diskettes in the marketplace.

A NEW COMPANY WAS NEEDED AN D STARTED
Fortunately, other people in the diskette industry recogn ized
that making ultra-high quality disk ettes requ ired the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday qua lity now available,
an assemblage of quality conscious individuals decided to
star t a new company to give you a new and better diskette.
They called this product the Super Disk diskette, and you're
going to love them. Now you have a product you can swear by,
not swear at.
HOW THEY MADE THE BEST DISKETTES EVEN BETTE R
The management of Super Disk diskettes then hired all the
top brains in the diskette industry to make the Super Disk
product. Then these top bananas (sometimes called floppy
freaks) created a new standard of dis kette quality and
reliability. To learn the "manufacturing secrets" of the top
diskette makers, they've also hired the rema ining " magnetic
media moguls" f rom competi tors around the world. Then all
these world class , top-dollar engineers, physicists, research
scientists and production experts (if they've missed you,send
in your resume to Super Disk) were given one directive...to
pool all thei r manufacturing know-how and create a new,
better diskette.
HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest, tot ally
quality monitored, auto mate d production line in the industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to cons iste nt ly make bett er diskettes.
You can always be assured of ult ra-tight tolerances and
superb dependability when you use Suuer Disk diskett es. If
all this manufacturing mumb o-jumbo doe sn't impress you,
we're sure that at least one of th ese other benefits from using
Super Disk diskettes will:
1. TOTALSURFACE TESTING- Formaximum reliability, and to lessen the likelihoodof
disk errors, all diskettes must be totally surface tested.At Supe r Disk, each diskette is
100,*,surfacetested. Supe r Dis k is so pickyin their testing, theyeven test the tracksthat
are in between the regular trac ks.
2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your
co mputer, it must be co mpatab le physically. Super Disk has an ent ire line of 5Y~ ·inch

and 31Jrinch diskettes for your co mputer .
3. SPECIALLYLUBRICATED DISK· Super Disk uses aspecial oxide lubricantwhich is
addedto the base media in the productionof their diskettes.Thisgivesyou a betterdisk
driv e head to media co ntact and longer head and disk life.
4. HIGHTEMPERATURE/LOW-MARRING JACKET- A unique high temperature and
low-marrln q viny l jacket allows use of their produ ct where ot her diskett es won't work. This
special jac ket is more rigid than othe r diskett es and helps elim inate dust on the jacket.
5. REINFORCED HUB RINGS - Standard on ali 48 TPi Super Disk mini-disks, to
str engthen the ce nte r hub hole. This increases the lif e of the disk to save you mon ey and
incr ease ove rall d iskett e reli ability.

.6.DISKDURABILITY - Super Disk diskettes wili beatali industrystandardsfor reliability
since th ey w ill give you more th an 75% of the orig ina l sig nal amplitude remaining eve n
after anaverage(Weibul 8-50) of30 millionpasses.They arecompatiblewithall industry
specifications asestablished by ANSI, ECMA. ISO, iBM and JIS.
7. CUSTOMERORIENTED PACKAGING- All Super Disk diskettes are packaged 10
diskettestoacartonand 10 cartonsto acase.Theeconomybulkpackispackaged100or
500 disks to a case without enve lopes or label s.
6. LIFETIMEWARRANTY-I f ali elsefails. remember, ali disksmade by Super Disk inc.,
have a lifetim e warranty. If any Super Disk diskette fa ils to meet factory spec ifica tions,
Super Disk Inc. will repl ace them und er th e te rms of the Super Disk war ranty.
9. SUPERB VALUE - With Super Disk's automated production line. high-quality, error
free disks are yours without th e high cost.

Order toll free BOO-USA-DISK
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WIND- GENERATED POWER 
FOR SALE 

As an experimenter, I've long been 
interested in wind- generated elec- 
trical power. The idea of putting up a 

windmill and generating power for 
my own use and for selling to the 
power company is very attractive. 
However, the power company re- 
quires that I install a synchronous 
inverter between the wind generator 
and the power line. Can you supply 
the schematic of a synchronous in- 
verter?-D. B., Astoria, OR. 

A windmill generator produces 
direct current that must be inver- 
ted (converted) to alternating cur- 
rent before it can be used to power 
most household appliances, and 
certainly before it can be fed into 
the public -utility power lines. A 
synchronous inverter is a type of 
motor -generator set. The Amer- 
ican National Standards Institute 
describes a synchronous inverter 
as "An inverter that combines both 
motor and generator action in one 
armature winding. It is excited by 
one magnetic field and changes 
direct- current power into alternat- 
ing- current power." 

Engineers from our tri -state re- 
gional power company and from 
an electric -power co- operative say 
that if you have enough power 
available to interest them -several 
hundred- thousand kilowatts - 
they would specify the inverter 
and you would have to have it built 
to their specifications. 

PHILCO AM /FM SERVICE DATA 

I need the schematic and service 
data for a Philco model N- 1740 -124 
AM/FM radio that was manufactured 
around 1963. Can you help ? -M. 
W., New Haven, CT. 

The receiver that you are inter- 
ested in is covered in Sams Pho- 
tofact Set No. 794, Folder No. 8. 

Other readers who need sche- 
matics and service data on many 
makes and models of consumer 
electronics products that were 
manufactured between 1946 and 
the present may find that informa- 
tion in a Sams Photofact folder. 
You can call Sams toll -free at 
800 -428 -SAMS and ask for the 
name and address of the Photofact 
distributor in your area. You may 
also be able to obtain information 
on availability of the data you 
need. R -E 

Analyze defective waveforms 
faster, more accurately, and 

more confidently - every time 
or your money back 

with the SC61 Waveform Analyzer 
Patented $2,995 

If you value your precious time, you will really want to check 
out what the exclusively patented SC61 Waveform Analyzer can 
do for you. 10 times faster, 10 times more accurate, with zero 
chance of error. 
End frustrating fiddling with confusing controls. Exclusive ultra solid 
ECL balanced noise cancelling sync amplifiers, simplified controls, and 
bright blue dual trace CRT help you measure signals to 100 MHz easier 
than ever. 

Accurately and confidently measure waveforms from a tiny 5 mV 
all the way to a whopping 3,000 V without hesitation with patented 
3,000 VPP input protection - eliminates expensive "front end" repairs 
and costly equipment downtime. 

Make only one circuit connection and push one button for each 
circuit parameter test: You can instantly read out DC volts, peak -to -peak 
volts and frequency 100% automatically with digital speed and accuracy. 
It's a real troubleshooting confidence builder. 

Confidently analyze complex waveforms fast and easily. Exclusive 
Delta measurements let you intensify any waveform portion. Analyze 
glitches, interference signals, rise or fall times or voltage equivalents be- 
tween levels; direct in frequency or microseconds. 

Speed your digital logic circuit testing. Analyzing troublesome divide 
and multiply stages is quicker and error free - no time -consuming 
graticule counting or calculations. Simply connect one test lead to any test 
point, push a button, for test of your choice, for ERROR FREE results. 
To see what the SC61 can do for your troubleshooting personal productivity 
and analyzing confidence, CALL TODAY, WATS FREE, 1- 800 -843 -3338, 
for a FREE 15 day Self Demo. 

Call Today Wats Free 1.800 -843 -3338 

NCOI = 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605 -339 -0100 In SD Only 

innovatively designed 
with your time in mind. 
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WIND-GENERATED POWER
FOR SALE

As an experimenter, I've long been
interested in wind-generated elec
trical power. The idea of putting up a
windmill and generating power for
my own use and for selling to the
power company is very attractive.
However, the power company re
quires that I install a synchronous
inverter between the wind generator
and the power line. Can you supply
the schematic of a synchronous in
verter?-D. B., Astoria, OR.

A windmill generator produces
direct current that must be inver
ted (converted) to alternating cur
rent before it can be used to power
most household appliances, and
certainly before it can .be fed into
the public-utility power lines. A
synchronous inverter is a type of
motor-generator set. The Amer
ican National Standards Institute
describes a synchronous inverter
as "An inverter that combines both
motor and generator action in one
armature winding. It is excited by
one magnetic field and changes
direct-current power into alternat
ing-current power."

Engineers from ou r tri-state re
gional power company and from
an electric-power co-operative say
that if you have enough power
available to interest them-several
hu nd red-thousand kilowatts
they would specify the inverter
and you would have to have it built
to their specifications.

PHILCO AM/FM SERVICE DATA
I need the schematic and service
data for a Philco model N-1740-124
AM/FM radio that was manufactured
around 1963. Can you help?-M.
W., New Haven, CT.

The receiver that you are inter
ested in is covered in Sams Pho
tofact Set No. 794, Folder No.8.

Other readers who need sche
matics and service data on many
makes and models of consumer
electronics products that were
manufactured between 1946 and
the present may find that informa
tion in a Sams Photofact folder.
You can call Sams toll -free at
800-428-SAMS and ask for the
name and address of the Photofact
distributor in your area. You may
also be able to obtain information
on availability of the data you
need. R-E

Analyze defective waveforms
faster, more accurately, and

more confidently - every time
or your money back

with the SC61 Waveform Analyzer
Patented $2,995

If you value your precious time, you will really want to check
out what the exclusively patented SC61 Waveform Analyzer can
do for you. 10 times faster, 10 times more accurate, with zero
chance of error.

End frustrating fiddling with confusing controls. Exclusive ultra solid
ECL balanced noise cancelling sync amplifiers, simplified controls, and
bright blue dual trace CRT help you measure signals to 100 MHz easier
than ever.

Accurately and confidently measure waveforms from a tiny 5 mV
all the way to a whopping 3,000 V without hesitation with patented
3,000 VPP input protection - eliminates expensive "front end" repairs
and costly equipment downtime.

Make only one circuit connection and push one button for each
circuit parameter test: You can instantly read out DC volts, peak-to-peak
volts and frequency 100% automatically with digital speed and accuracy.
It's a real troubleshooting confidence builder.

Confidently analyze complex waveforms fast and easily. Exclusive
Delta measurements let you intensify any waveform portion. Analyze
glitches, interference signals, rise or fall times or voltage equivalents be
tween levels; direct in frequency or microseconds.

Speed your digital logic circuit testing. Analyzing troublesome divide
and multiply stages is quicker and error free - no time-consuming
graticule counting or calculations. Simply connect one test lead to any test
point, push a button, for test of your choice, for ERROR FREE results.

To see what the SCB1 can do for your troubleshooting personal productivity
and analyzing confidence, CALL TODAY, WATS FREE, 1-800-843-3338,
for a FREE 15 day Self Demo.

Call Today Wats Free 1·800·843·3338

SeNCORE:
3200 Sencore Drive
Sioux Falls, SD 57107 innovatiuely designed
605·339-0100 In SD Only with your time in mind.
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EQUIPMENT REPORTS 

Beckman Circuitmate 
LP25 Logic Probe 

The easy way to 
troubleshoot digital circuits 

CIRCLE 9 ON FREE INFORMATION CARD 

TESTON'S CHECKMAN MINI 
tits any shirt pocket. Carry it with you at all times 

to test and measure AC /DC volts. ohms. and even do diode checks Self- contained in a 

vinyl cam with probes attached, this compact 31/2 digit multimeter folds to approx. 
4.5 "H x 3 "W x 0.5 "D and weighs only 3 oz. Always ready for action, the high quality 
CHECKMAN MINI otters built -in autoranging, easy -to -read 0.4" high LCD, continuity /diode 
testing. and low cost. 

To order, for shipment within the USA, send check or 
money order for 529.95 (CT residents add 7': °: sales tax) plus 51.50 
for handling and shipping or call TOLL FREE: 1-800/221-5749. 
FULL ONE YEAR WARRANTY. 

p a SIBER HEGNER NORTH AMERICA INC. 
5 Landmark Square. Stamford, CT 06901 
Call TOLL FREE: 1- 800/221 -5749 
In CT: 203/967 -4441 Telex: 279653 SANDH UR 

CIRCLE 192 ON FREE INFORMATION CARD 

HOWEVER DIFFICULT IT IS TO DESIGN 

digital circuits, it's even more diffi- 
cult to get them working properly. 
In a world where the delay of a few 
microseconds can mean the dif- 
ference between a hit and a miss, 
pinpointing problems can be a 
problem in itself. There are lots of 
ways to debug circuits but all of 
them have one thing in common - 
you need tools to do the job. 

If you can't afford an os- 
cilloscope and a logic analyzer, all 
is not lost: You can still do a good 
amount of troubleshooting with a 
logic probe. Once upon a time, 
logic probes only indicated logic 
highs and lows, and they did that 
by using a resistor and an LED. To- 
day's commercially available pro- 
bes are a lot more sophisticated - 
and a lot more useful. 

The Circuitmate LP25 logic pro- 
be from Beckman Industrial (630 
Puenta Street, Brea, CA 92621) is an 
inexpensive way to peek inside a 
digital circuit. It has every one of 
the features you'd like to see on a 

probe and, wonder of wonders, a 
reasonable price tag as well. At a 

suggested list of $39.95, the LP25 
will pay for itself the first time it 
saves you hours of debugging. 

The LP25 is extremely easy to use 
and is compatible with any of the 
logic familes you might be using. A 
small switch on the probe lets you 
select either a TTL or CMOS detec- 
tion threshold, which is necessary 
because the industry standards for 
those two families are different. 
TTL specifications are less than 0.8 
volt for a low and greater than 2.3 
volts for a high. CMOS normally 
switches at about 50% of the sup- 
ply rail but the industry standard is 
70% of Vcc for a high and 30% of 
Vçç for a low. The TTL setting on 
the probe also is good for use with 
DU, RTL, and HTL. 

EQUIPMENT REPORTS

CIRClE 9 ON FREE INFORMATION CARD

~
SIBER HEGNER NORTH AMERICA INC.sh 5 Landmark Square, Stamford , CT 06901
Call TOLL FREE: 1-800/221-5749
In CT: 203/967-4441 Telex: 279653 SANDH UR

TESTON'S CHECKMAN MINI
fits any shirt pocket. Carry it with you atall times

to test and measureAC /DC voits, ohms, and even do diode checks. Self-contained In a
vinyl case, with probes attached, this compact 3'12 digit multlmeter folds to approx.
4.5"H x 3"W x 0.5"0 and weighs only 3 oz. Always ready for action, the high quality
CHECKMAN MINI offers built-in autoranging, easy-to-read 0.4" high LCD, continuity/diode
testing , and lowcost.

To order, for shipment within the USA, send check or
money order for $29.95 (CT residents add 7112% sales tax) plus $1.50
for handling and shipping or call TOLL FREE: 1-800/221-5749.
FULL ONE YEAR WARRANTY.

Card Size Digital Multimeter

Beckman Circuitmate
LP25 Logic Probe

The easy way to
troubleshoot digital circuits

HOWEVER DIFFICULT IT IS TO DESIGN

digital circuits, it's even more diffi
cult to get them working properly.
In a world where the delay of a few
microseconds can mean the dif
ference between a hit and a miss,
pinpointing problems can be a
problem in itself. There are lots of
ways to debug circuits but all of
them have one thing in common
you need tools to do the job .

If you can't afford an os
cilloscope and a logic analyzer, all
is not lost: You can still do a good
amount of troubleshooting with a
logic probe. Once upon a time,
logic probes only indicated logic

-------------------------------, highs and lows, and they did that
by using a resistor and an LED. To
day's commercially available pro
bes are a lot more saphisticated
and a lot more useful.

The Circuitmate LP25 logic pro
be from Beckman Industrial (630
Puenta Street, Brea, CA 92621) is an
inexpensive way to peek inside a
digital circuit. It has everyone of
the features you'd like to see on a
probe and, wonder of wonders, a
reasonable price tag as well. At a
suggested list of $39.95, the LP25
will pay for itself the first time it
saves you hours of debugging.

The LP25 is extremely easy to use
and is compatible with any of the
logic familes you might be using. A
small switch on the probe lets you
select either aTTL or CMOS detec
tion threshold, which is necessary
because the industry standards fo r
those two families are different.
TTL specifications are less than 0.8
volt for a low and greater than 2.3
volts for a high . CMOS normally
switches at about 50% of the sup
ply rail but the industry standard is
70% of Vcc for a high and 30% of
Vcc for a low. The TTL setting on
the probe also is good for use with
DTL, RTL, and HTL.
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Electronics Paperback Books 
EVERY BOOK IN THIS AD S6 OR LESS! 
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BPI25 --25 SIMPLE AMATEUR BAND ANTENNAS.....115.00. MI we naspsnsrve 
.., .e perform wMl Diodes. beams. Mangle and even a rrsn t rhombic 

BP128.20 PROGRAMS FOR THE ZX SPECTRUM & 16K ZX61.....á5.7S. Pro 
grams to run Programs S:3 have lun with Even programs that will help you learn to 
write programs 

160 -COIL DESIGN Si CONSTRUCTION MANUAL 55.95. How the hobbyist 
can build RF. IF audio and power co.Is chokes and transformers Corers AM. FM 
and TV appkcaein 

2o6- PRACTICAL STEREO i OUADROPHONY HANDBOOK 53.00. A refer 
ence book lot all interested ,n stereo and multichannel sound reproduction 

BP99 -MINI- MATRIX BOARD PROJECTS 15.00. Here are 20 useful circuits 
that can be built co a nunnmatru board that is lust 21 holes by ten copperlpl stops 

BPI57 -HOW TO WRITE ZX SPECTRUM AND SPECTRUM GAMES PRO- 
GRAMS $5.95. A crystal -dear step-by-step g,i.de to *Ming yn.,r awn gro; 
games programs 

BP117- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book 1 $5.75 
Oscillators, Tamers. Nase Generators Rectifiers, Comparators. Tuggers and more 

219-SCUD-STATE NOVELTY PROJECTS.....á4.95. Fun protects include the 
Optomin a musical instrument that is played by reflecting a fight beam with your 
hand and many more 

n2 -SO1.10 STATE SHORT WAVE RECEIVERS FOR BEGINNERS $5.00. 
Modern solid std.,. _ . .. w. delver a fa.rty high level of performance 

BP126 -BASIC & PASCAL IN PARALLEL $4.95. Takes these two program 
mpg languages and develops programs in both languages WMrltanspNly 

224-50 CMOS IC PROJECTS á5.25. Includes sections on mt/tiaralbrs, 
amplifiers and oscillators trigger devices, and special devices 

225-A PRACTICAL INTRODUCTION TO DIGITAL IC'S $4.95. Mainly con- 
cerned with TTL devices Includes several simple protects plus a logic circuit test 
set and a digital counter timer 

226 HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS $5 50. Full .a . ,m., receivers are presented 

227 -BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS $5.00. 
How to tackle the practical side d electrbncs so you can success! lty Wed 
electronic protects 

BPS- ENGINEERS AND MACHINISTS REFERENCE TABLES 52.25. Screw 
thread data. dill sizes. circle *vision. angles. tapers and more 

123 -FIRST BOOK OF PRACTICAL ELECTRONIC PROJECTS $3.75. Pr,., 
eds include audio dWOrbon meter. super FET iecerver. guitar ampI.f.er metronome 
and more 

BP24 -62 PROJECTS USING IC 741.....$5.25. Lis of protects built around th,. 
Ole elle able IG 

BP32-HOW TO BUILD YOUR OWN METAL i TREASURE LOCATORS... 
$5.00. Electronic and pact.ca .1. ,m . on the simple and .nexpensnre construction 
d hetrodyne metal IOCaIOrs 

7-1 
L8 

BP33- ELECTRONIC CALCULATOR USERS HANDBOOK 
book for al cakuiaor owners Tells Ns. . t tt. w . 

BP36 -50 CIRCUITS USING GERMANIUM. SILICON i ZENER DI. 
ODES á5.00. A collection of useful circuits you II want in your Wiety 

BP37 -50 PROJECTS USING RELAYS. SCR'S i TRIACS á5.00. Buikt I; 

arty indicators light modulators warning devices. tight dimmers and mote 

BP39 -50 FET TRANSISTOR PROJECTS á5.50. RF arrokkers. test . . 

ment. tuners receivers tone controls, etc 

BP42- SIMPLE LED CIRCUITS á5.00. A large selection of sample appI.ca'inns 
for this simple electronic component 

BP127 -HOW TO DESIGN ELECTRONIC PROJECTS á5.75. Helps the reader 
to put protects together trom standard circuit blocks with a m.nvnum of triai and 
error 

BP122 -AU0IO AMPLIFIER CONSTRUCTION á5.75. Constructkx, cotais l r 
preamps and power amplifiers up through a 100 - evict DC- coupled FED amplifier 

8P43 -NOW TO MAKE WALKIE TALKIES $5.00. Equipment for low -power 
hand -held or portable operation 

BP4S- PROJECTS IN OPTOELECTRONICS $5.00. Includes infra -red deter 
tors transmitters. modulated light transmission and phonographic appkcaboru 

BP46- ELECTRONIC PROJECTS FOR BEGINNERS á5.00. A wide range d 
easily completed protects mOr the beginner Includes .,,me no-soderng profetts. 

BP49- POPULAR ELECTRONIC PROJECTS SS. SO. Radio. audio. household 
and test equipment pro;er's are a, nr i.,,7rv; 

C' BP61 -ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING $5.50. 
Shows how you Can make eNctron.c music at home with the simplest and most 
rmaxpereme equipment 

(, WW1 - ELECTRONIC SECURITY DEVICES $5.00. Includes fiat 
more soph s'cated b.rg ar warm orcu lS using light infra -red. and .. ' 

BPS9- SECOND BOOK OF CMOS IC PROJECTS $5.00. More circuits show - 
eg CMOS applications Most are of a Early simple design 

BP72 -A MICROPROCESSOR PRIMER á5.00. We start by designing a sm., 
computer and show how we ..mr .ciccia its shortcomings 

BP7S- PRACTICAL COMPUTER EXPERIMENTS $5.00. Construct typical 
oonmpuWi Croats using dreamt logic to form a basic understanding of how compu 
ea hnceon 

BP91 -AN INTRODUCTION TO RADIO DXING $5.00. How you can tune in On 
those amateur and commercial broadcasts from around the wod in the commit d 
your home 

BP94 -- ELECTRONIC PROJECTS FOR CARS AND BOATS. $5.00. Fillet- 
simple protects that you can use with your car or boat Ali are designed to operate 
from t2 -wit DC supplies 

wow. 
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ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN 
USA & CANADA 

SO 01 to S5 00 ... S1 00 
S501to SIO 00...S175 

Name - _ _ S10 01 10 20 00... S2 75 

Address S20 01 to 30 CO... 13 75 

530 01 to 40 00 .. S4 75 
City State Zip S40 01 to 50 00 .. S5 75 

RE-1 286 S50 01 and above S7 00 

PO Box 240. Massapequa Park, NY 11762 -0240 
OUTSIDE USA 8 CANADA Number of books ordered I I 
Multiply Shipping by 2 for sea mail 
Multiply Shipping by 4 for air mall 

Total price of merchandise ..... 
Sales Tax (New York State Residents ony) 
Shipping (see chart! ...... S 

All payments must 
be in U S funds 

..S 

Total Enclosed .. S _ 

Electronics Paperback Books
EVERY BOOK IN THIS AD $6 OR LESS!

o BP125-25 SIMPLE AMATEUR BAND ANTENNAS•••..$5.00 . All are inexpensive
to buil d, yet perform well. Diodes, beams , triangle and even a mini rhombi c.
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o BP33-ELECTRONIC CALCULATOR USERS HANDBOOK.....$5.75. Invaluable
book for all calculator owners. Tells how to get the most out of your calculator. .

o BP98-MINI-MATRIX BOARD PROJECTS.....$5.00. Here are 20 useful circuits
that can be built on a mini-m atrix boa rd that is just 24 holes by ten copper-foil strips.

o 208-PRACTICAL STEREO & QUADROPHONY HANDBOOK.....$3.00. A refer
ence book for all interested in stereo and multichannel sound reprodu ction .

(
o BP117-PRACTICAL ELECTRONIC BUILDI~G BLOCKS-Book 1.. .. .$5.75.

Osci llators. Timers, Noise Ge nerators, Rectifi ers, Comparators,Triggers and more.

I

o BP128-20 PROGRAMS FOR THE ZX SPECTRUM & 16K ZX81.... .$5.75. Pro
grams to run. Programs to have fun with. Even program s that will help you learn to
write programs .

o 16O-COIL DES IGN & CONSTRUCTION MANUAL.....$5.95. How the hobbyist
can build RF, IF, audio and power coils, chokes and transform ers. Covers AM . FM
and TV applications.

o BP157-HOW TO WRITE ZX SPECTRUM AND SPECTRUM + GAMES PRO·
GRAMS.....$5.95. A crysta l-clear step-by-step guide to writing your own graphics
games program s.

o 218-S0LID-STATE NOVELTY PROJECTS.....$4.95. Fun projects include the
Optomin, a musica l instrum ent that is played by reflecting a light beam with your
hand . and many more,

o 222- S0 LID STATE SHORT WAVE RECEIVERS FOR BEGINNERS.....$5.00.
Modern solid-state circuits that will deliver a fairly high level of performance.

o BP128-BASIC & PASCAL IN PARALLEL.....$4.95. Takes these two progr am
ming languages and develops programs in both langu ages simultaneously.

o 224-50 CMOS IC PROJECTS.....$5.25. Includ es sections on multi vibrators,
amplifi ers and osci llators, trigg er devices , and special devices .

o 225-A PRACTICAL INTRODUCTION TO DIGITAL IC·S.....$4.95. Mainly con
cerned with TT L devices. Includes several simpl e projects plus a logic circuit test
set and a digit al counter tim er.

o 226-HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS.....$5.50. Full
practical construction details of a numb er of receivers are presented.

o 227-BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS.... .$5.00.
How to tackle the practical side of electronics so you can successfully build
electronic projects.

o BP36-50 CIRCUITS USING GERMANIUM, SILICON & Z ENE R DI ·
ODES .....$5.00. A collection of useful circuits you' ll want in your library.

o BP37-50 PROJECTS 'USING RELAYS , SCR 'S & TRIACS.....$5.00. Build pri
ority indicators. light modu lators. warning devices, light dimm ers and more.

o BP38-50 FET TRANSISTOR PROJECTS.....$5.50. RF amplifiers. test equip
ment, tuners, receivers, tone controls, etc.

o BP42-SIMP.LE LED CIRCUITS.... .$5,00. A large selection of simple applications
for this simpl e electronic component.

o BP127-HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum of trial and
error.

o BP122-AUDIO AMPLIFIER CONSTRUCTION.... .$5.75. Const ruction details for
preamps and power amplifiers up through a 100-watt DC-coup led FED amplifier.

o BP43-HOW TO MAKE WALKIE TALKIES.....$5.00. Equipment for low-power
hand-h eld or portable operation.

o BP45-PROJECTS IN OPTOELECTRONICS.....$5,00. Includes infra-red detec
tors, transmitters, modul ated light transmission and photographic applications .

o BP48-ELECTRONIC PROJECTS FOR BEGINNERS.... .$5.00, A wide range of
easily completed projects for the beginner. Includes some no-soldering projects.

o BP48-POPULAR ELECTRONIC PROJECTS.....$5.50. Radio, audio, hous eho ld
and test equipment projec ts are all included.

o BP51-ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING.....$5.50.
Shows how you can make electronic music at home with the simplest and most
inexpensive equ ipment.

o BP56-ELECTRONIC SECURITY DEVICES.....$5.00 . Includes both simple and
more sophisticated burgl ar alarm circuits using light , infra-red, and ultrason ics.

o BP58-SECOND BOOK OF CMOS IC PROJECTS.....$5.00. More circuits show
ing CMOS applications. Most are of a fairly simple design.

o BP72-A MICROPROCESSOR PRIMER .....$5.00. We start by designing a small
computer and show how we can overcome its shortcomin gs.

I

o BP6-ENGINEERS AND MACHINISTS REFERENCE TABLES.....$2.25 . Screw
thread data. drill sizes , circle division , angles, tapers and more.

o 123-FIRST BOOK OF PRACTICAL ELECTRONIC PROJECTS.....$3.75. Proj
ects include audio distortion meter, super FET rece iver. guitar amplifi er, metronome
and more.

I 0 B1'24-52 PROJECTS USING IC 741.....$5.25. Lots of projects buil t around this
one availab le IC.

o BP32-HOW TO BUILD YOUR OWN METAL & TREASURE LOCATORS.....
$5.00. Electronic and practical det ails on the simple and inexpens ive construction
of hetrodyne metal locators.

o BP78-PRACTICAL COMPUTER EXPERIMENTS.... .$5.00. Construct typical
computer circuit s using descret logic to form a basic understanding of how comput
ers function .

o BP91-AN INTRODUCTION TO RADIO DXING .....$5.00. How you can tune in on
those amateur and commerc ial broadcasts trom around the world in the comfort of
your home. ~

o BP94-ELECTRONIC PROJECTS FOR CARS AND BOATS.....$5.00. Fifteen
simple projects that you can use with your car or boat. All are designed to operate
from 12-volt DC supplies.

I

ELECTRONIC TECHNOLOGY TOOAY INC.
P.O, Box240, Massapequa Park, NY 11762-0240

SHIPPINGCHARGES IN OUTSIDE USA & CANADA D
USA & CANADA Number of booksordered

MUltiply Shipping by 2 for sea mail
$0.01 to $5.00 $1.00 Multiply Shipping by 4 for air mail
$5.01 to $10.00 $1.75 .

Name $10.01 to 20.00 $2.75 Totalpriceof merchandise . . . . . $-----
Address $20.01 to 30.00 $3.75 SalesTax (New York State Residents only) $-----

$30.01 to 40.00 . $4,75 Shipping(seechart) . . . $-----
City State Zip $40.01 to 50.00 $5.75 All payments must Total Enclosed $ _

RE-1 286 $50.01 and above . $7.00 be in U.S. funds .. JL ,
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High and low logic levels are in- 
dicated with red and green LED's 
as well as high and low tones. 
Since the audio is generated by a 

small piezo element, the output 
level is rather low and you'll have 
to turn down your radio to hear it. 
The tones produced by the LP25 
are about 2 kHz for a high and 1 

kHz for a low. If you've never used 
a probe with an audio signal be- 
fore, you'll wonder how you ever 
got along without one. It's really a 

tremendous convenience to be 

able to test circuit points without 
having to look at the probe. 

The LP25can do more than show 
logic levels. If you're looking at 
clock pulses, the probe indicators 
will not only modulate, but they'll 
also give you some idea of the 
waveform. Different types of wave- 
forms will produce both different 
LED combinations and sounds. 
The instruction sheet has a small 
chart to use in understanding what 
the probe is telling you. 

The frequency range of the LP25 

Beckman LP25 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ 
VALUE 

11111 
ii1111, 

11 
v©vanavBDIE 

441 

Desoldering 
Tool 
SALE 

$159E5 
20 - 240 Volt. 
150/80Hz. 
25 - 30 Watt. Can 
be used for both 
soldering and 
desoldering. f483 

'Cdt) 

Video Head 
VEH 0070 

.LL $379J 
Panasonic type head 
used in 2-4 hour 
recorder system. 
T-662 

CRT Brightner 
with Isolation 
Transformer 

T681 SALE 
$825 

EA. 

Audiophile 
Headphone 

with Volume Control and 
Walkman Style Adapter 

SALE $24 9E5 

BM-398 

GE Voltage 
Supressor 

GESP -753 UL Listed 

L700 SALE $1595 EA 

BM-406 

Telephone 
Amplifier 

SALE $1 O95 EA. 

Easy Installation 
1 12t 

4 Amp 
Power Supply 

SALE 51875 EA. 

BM-231 

46 Channel 
Block Converter 
with Fine Tune Control 

ORDER BY PHONE 

800 -645 -4720 al Electronic Ants & Accessories .wrrorosc. 
3820 14th Avenue. Brooklyn, NY 11218 

N LL 
(718) 436 

NYS CA-9700 call for 
our free 

CATALOG 

CIRCLE 194 ON FREE INFORMATION CARO 

goes from DC to 25 MHz but its 
state indicators are responsive 
only up to 200 kHz. For any higher 
frequencies, circuit conditions are 
shown on the pulse catcher. A 
yellow LED near the back of the 
probe will flash whenever a logic 
transition occurs and the circuitry 
will see pulses as narrow as 30 
nanoseconds. If you're looking at 
clock pulses faster than 200 kHz, 
the high and low LED's may or may 
not light, but the yellow LED will 
be flashing so rapidly it will appear 
to be on constantly. 

Since the pulse- detector circuit- 
ry is triggered by both positive - 
and negative -going transitions, 
the LED will be flickering at twice 
the clock rate. Although Beckman 
lists 25 MHz as the upper limit of 
the probe, it didn't start to get 
flakey until the test frequency was 
past 40 MHz. 

The pulse- detection circuitry in 
the probe can be made either to 
reset itself after each detection or 
to latch. That is done using the 
PULSE/MEMORY switch on the probe. 
In normal use, you would put the 
switch in the PULSE position. But if 
you're looking out for an occa- 
sional line glitch or pulse, flip the 
switch to MEMORY and go out for a 
pastrami sandwich. If the pulse 
shows up, the probe will detect it 
and latch the LED on. 

There's no way that a logic pro- 
be, even one like the LP25, can 
substitute for a more powerful in- 
strument such as a scope. If you 
want to do heavy -duty circuit de- 
bugging, a scope is the way to go; 
but for quick and dirty trou- 
bleshooting, you'll have to do a lot 
of looking before you find some- 
thing as simple and useful as Beck- 
man's LP25. It's powerful, well 
made, and won't put a big hole in 
your wallet. R -E 

continued on page 28 

Beckman LP25

OVERALL I I I 1111 I I I I I
PRICE

EASE l I I I I I I I I I
OF USE

INSTRUCTION I I I I I I I I
MANUAL

PRIC~ . I I I I I I I I
VALUE

111 2131415161 71 8 9 10

~0Y:~\#~

BM·317

SALE

call for
our free

CATALOG

4 Amp
Power Supply

SALE $1875 EA .

BM·231

Audiophile
Headphone

with Volume Control and
Walkman Sty le Adapter

SALE $24 9E~
BM-396

200 Meg/Ohm
Digital Multltester

AC or DC, w/battery.
Display boxed .

able to test circuit points without
having to look at the probe.

The LP25can do more than show
logic levels . If you're looking at
clock pulses, the probe indicators
will not only modulate, but they'll
also give you some idea of the
waveform . Different types of wave
forms will produce both d ifferent
LED combinations and sou nds.
The instruction sheet has a small
chart to use in understanding w hat
the probe is telling you .

The frequency range of the LP25

Ii
GE Voltage
Supressor

~.~';";;' GESP-753 UL Listed

T.700 SALE $1595
EA.

EA .

Panasonic type head
used in 2-4 hour
recorder system .
T-662

Video Head
VEH 0070

SALI:.$379E~

10" Replacement
Woofer

8 ohm 35170 Watt

BM-306

$1995
EA.SALE

46 Channel
Block Converter
with Fine Tune Control

~
~ -~ Telephone

.' Amplifier
SALE $1095

BM-406 Easy Installat ion

$1595
EA.

20 - 240 Volt.
150/60Hz.
25 - 30 Watt. Can
be used for both
soldering and
desoldering.
BM-483

CRT Brightner~-
with Isolation I!!!!.~

Transformer ~ .-:---

T-661 SALE $825
EA.

Desoldering
Tool
SALE

• ORDER BY PHONE

ESt~~£:~~;:.~720 •.18.'N).'43f~V:L7.-~.OI
• unit of ALPHA-KfNCO INC. ,~

3820 14th Avenue. Brooklyn, NY 11218

goes from DC to 25 MHz but its
____________________________---, state ind icato rs are responsive

only up to 200 kHz. For any higher
f requencies, circuit conditions are
shown on the pulse catcher. A
yellow LED near the back of the
probe will f lash whenever a logic
t ransition occu rs and the circuitry
w i ll see pulses as narrow as 30
nanoseconds. If you're looking at
clock pulses faster than 200 kHz,
the high and low LED'smayor may
not light , but t he yellow LED wi ll
be f lashing so rapidly it will appear
to be on constantly.

Since the pulse-detecto r circuit
ry is tr iggered by both positive
and negative-goi ng transitions,
the LED will be flickering at twice
the clock rate . Although Beckman
lists 25 M Hz as the upper limit of
t he probe, it d idn't start to get
f lakey until the test frequency was
past 40 M Hz .

The pulse-detection circuitry in
the probe can be made either to
reset itself after each detection or
to latch. That is done using the
PULSE/MEMORY switch on the probe.
In normal use, you would put the
switch in the PU LSE pos ition . But if
you're looki ng out for an occa 
sional line glitch or pulse, f l ip the
switc h to MEMORY and go out for a
pastrami sandwich . If the pu lse
shows up, the probe will detect it
and latch the LED on.

There's no way that a logic pro
be, even one like the LP25, can
substitute for a more powerful in 
str ument such as a scope. If you
want to do heavy-d uty circuit de
bugging, a scope is the way to go;
but for quick and dirty trou
bleshooting, you' l l have to do a lot
of looking before you f ind some 
thing as simp le and useful as Beck
man's LP25. It's powerful, well
made, and won't put a big hole in
your wallet. R-E

continued on page 28
CIRCLE 194 ON FREE INFORMATION CARD

High and low logic levels are in
dicated with red and green LED's
as well as high and low tones.
Since the audio is generated by a
small piezo element, the output
level is rather low and you'll have
to turn down your radio to hear it.
The tones produced by the LP25
are about 2 kHz for a high and 1
kHz for a low. If you've never used
a probe with an audio signal be-

. fore , yo u' ll wonder how you ever
got along without one. It's really a
tremendous convenience to be

26
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HITACHI OSCILLOSCOPES 

20 MHz Dual Channels 
Convenient 0, 10, 90 and100% 
amplitude markings, vertical mode 
triggering, 1 mV /div. sensitivity & 
t3% accuracy, TV sync separation 
circuit, X-Y mode, low drift. $429. 

V222 
20MHz Dual Channels 
Same as above with DC offset to 
measure signals having DC com- 
ponents, CH1 output and DC offset 
voltage monitor outlet available for 
external counter or DVM', alternate 
magnify function provides x1 and 
x10, sweep waveforms to be simul- 
taneously displayed. 

$511. 
The purchase of a Model V222 osalloscope 
entitles you to purchase a Revere Model RDMT10 
3 112 digit, 10 amp. scale digital multi-meter for 
$39.95! Regular pnce s 549.95. Offer applies 
only to Hitachi Model V222. 

r. r. _ e eaea ea mmi r_ 
iMML IMP 

The ALLEN INDUSTRIAL ELECTRONICS GROUP 
highly recommends these fine Industrial Quality 

4) Hitachi Oscilloscopes' 

Richard S. Viatton MSEE 
Sales Manager 
ALLEN 
INDUSTRIAL ELECTRONICS CROUP 

HITACHI 
AVE UP TO $850.00! 

V1100A 
100MHz/Quad Channels, 
8- trace, delayed sweep, CRT 
readout, digital measurement. 

$2260. 
V1070A 
10OMHzlOuadChannels, 
8- trace, delayed sweep, CRT 
readout $1610. 
V1050F 
100MHz/Quad Channels, 
8- trace, delayed sweep. 

$1395. 
V650F 
60MHz/Triple Channels, 
delayed sweep $1057. 
V -422 
40MHz,DualChannels. $785. 

VC6041 UG 
40MHz, sampling, dual 
channels, 1mV dual trace, 6' 
CRT, 4k words per channel, 
GPIB option. $5180. 
VC6041 UX 
40MHz, digital storage, 1mV 
dual trace, 6' CRT, 4k words 
per channel. $4380. 
V509 
50MHz, dual channels, mini 
portable, delayed sweep. 

$1199. 
V134 
10MHz, dual trace, bi- stable 
storage $1395. 
V209 
20MHz, dual channels, AC- 
DC, mini portable $815. 

THE 928 PAGE 

WM. B. ALLEN 
ELECTRONICS CATALOG 

A $15.00 VALUE 

FREE! 
WITH ANY PURCHASE 

WM. B. ALLEN SUPPLY COMPANY, INC. 
ALLEN SQUARE 

THE 300 BLOCK NORTH RAMPART STREET 
NEW ORLEANS LOUISIANA 70112 -3106 

LOUISIANA TOLL FREE 800 462 9520 NEW ORLEANS (504) 525 8222 

CALL NATIONWIDE TOLL FREE 

800 535 9593 
24 HOURS A DAY! 

CIRCLE 103 ON FREE INFORMATION CARD 
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"The ALLEN INDUSTRIAL ELECTRON ICS GROUP
highly recommends these fine Industrial Quality

~ H itachi Oscilloscopes"

Richard S. Vialton MSEE
Sales Manager
ALLEN
INDUSTRIAL ELECTRONICS GROUP

I N 0 U S T R I A L E LEe T R 0 ~~ , C 5 G R 0 U p

~HITACHI
~VE UP TO $850.00!

VC6041UG
40MHz, sampling, dual
channels, 1mV dual trace, 6"
CRT, 4k words per channel.
GPIB option $5180.
VC6041UX
40MHz, digit al storage, 1mV
dual trace, 6" CRT, 4k words
per channe l. $4380.
V509
50MH z, dual channe ls, mini
po rtable, delayed sweep.

$1199.
V134
1OMHz, dual trace, bi-stable
storage $1395.
V209
20MHz, dual channels, AC
DC, mini portable.... ...$815.

THE 928 PAGE

WM. B.ALLEN
ELECTRONICS CATALOG

A $15.00 VALUE

FREE!
WITH ANY PURCHASE

V650F
60MH zIT ripie Channe ls,
delayed sw eep...... .. $1057.
V-422
40MHz,DualChannels. $785.

V222
20MHz Dual Channels
Same as above with DC offset to
measure signals having DC com
ponents, CH1 output and DC offset
voltage monitor outlet available for
external counter or DVM*, alternate
magnify function provides x1 and
x10, sweep waveforms to be simul-
taneously displayed. $511.
* The purchase of a Model V222 oscilloscop e
entitles you to purchas e a Revere Model RDMT10
3 1/2 digit, 10 amp . scale digital multi-meter for
$39.95! Regular price is $49.95. Offer applies
only to Hitachi Model V222.

V-212
20 MHz Dual Channels
Convenient 0, 10, 90 and100%
amp litude markings, vertical mode
triggering, 1mV/div. sensitivity &
"±'3% accuracy, TV sync separation
circu it, X~Y mode, low drift . $429.
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Beckman Circuitmate 
PR41 Logic Pulser 

A logic probe can't do it all 
by itself! 

CIRCLE 10 ON FREE INFORMATION CARI) 

A LOGIC PROBE LIKE THE THE LP25 IS A 

very useful stand -alone circuit -de- 
bugging tool, but its utility can 
really be increased by using a logic 
pulser, such as the Circuitmate 
PR41 from Beckman Industrial Cor- 
poration (630 Puente Street, Brea, 
CA 92621). Both are perfect tools 
for people who don't want to 
spend a whole bunch of money on 
a set of basic instruments to help 
in designing and building digital 
electronic circuits. The PR41 lists 

for just $44.95. 
Logic pulsers are invaluable for 

forcing digital IC's to change state. 
You can do the same thing with a 

clip lead and a resistor; but the 
hallmark of digital circuitry is 
controlled changes and, as we all 
know, you can't be very precise if 
you're debugging stuff with 
nothing more than a hunk of wire. 
Logic pulsers do their thing accu- 
rately -and safely. That's impor- 
tant since a heavy- handed ap- 

proach usually produces nothing 
more than smoke. 

The PR41 draws its power from 
the circuit under test. The coiled 
cord coming out of the back of the 
pulser ends in two clip -leads. All 
you have to do is to connect them 
to power and ground on your 
board, and the pulser is opera- 
tional. Putting the unit to use in- 
volves nothing more than touch- 
ing the tip to the input of the IC. 

The circuitry in the pulser can 
operate at two different rates. 
Which one you choose will de- 
pend on what you're trying to do. 
The small slide switch allows you 
to select between pulse rates of 
400 Hz and .5 Hz. The higher rate is 
useful if you want to clock part of 
your circuit and watch the results 
farther down the line. If you just 
want to force a logic translation, 
you're better off at the slow rate, 
since it will give you enough time 
to remove the tip from the IC be- 
fore the second pulse is gener- 
ated. You can see the number of 
pulses produced by watching the 
LED at the tip of the pulser. 

COPPER ELECTRONICS 
4200 PRODUCE ROAD - LOUISVILLE. KENTUCKY 40218 

Call us FREE 1- 800 -626 -6343 
Q or write for FREE Flyer. 

"..1/ 
aK 

WATTMETER 

59.95 iy 
m- 6 LOT 12 LOT , - 

R" V' 

"s. 54.95 49.95 
SPRCIPICATIONS 

Powr Rame 20, 200, 2000 Watts 
' VSWR Voltai Standing Way Reading 

Peak Reading During modulation 
Accuracy +1-5 percent on dead carrier 

We have a national factory warranty service on 
many brands, and we service All CB, Amateur, and 
Commercial Equipment. 

THE LOWEST PRICES IN THE COUNTRY! 
CIRCLE 125 ON FREE INFORMATION CARD 

CONNECTION 
PROTECTION 

SiV/tcyES 

4 
S 

EDGE CONNECTORS 

c' 

SOCKETS 

E1EaS - - 
CRAMOLIN 

aAMOlrr 

R-2 

GABLES 

G 

ONNEGII 'G 

TERMINAL 
STRIPS 

GOLD PLATED 
CONNECTORS 

41017-74;9), 

C04,44c r 

Even the finest equipment in the world Cannot guarantee notsIree Operation. 
One "duty" connection anywhere in the Iectncal path can cause unwanted 
nase Of signal bas 

"MORE THAN A CONTACT CLEANER" 

CRAMOLIN' is a fast -acting. antioxtdizing iubcCant that deans and 
preserves an metal surfaces, including polo 

When ammo to metal contacts and connectors. CRAMOUN' removes 

reststne mks as it toms a protective rnoleudar layer that adheres to the metal 

surfaces and maintains maximum MectnW conductivity. 

CIIAMOUN' USED BY THOSE WHO DEMAND THE BEST 
B.', a mama Hewes Packard 4CASon71 r+wTCn 
C00101 wear, AY1n rise 104 40101w nCA 

Dog 1JDOmMVes 1sWe0111 LASs NASA Sw11arKM 
sa.CE 1146 

1175.0 vq,pU W Ams . (PO 9as .q - EioawOO. CA e2023-O051 U S A ash 741. 7143 
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Beckman Circuitmate
PR41 Logic Pulser

A logic probe can't do it all
by itself!

CIRCLE10 ON FREE INFORMATION CARD

A LO GI C PROBE LI KE THE THE LP25 IS A

very useful stand-alone circui t-de
bu ggin g tool , but it s utility can
reall y be increased by using a logic
pul ser, suc h as the Circuitmate
PR41from Beckman Industri al Cor
pora tion (630 Puente St reet, Brea,
CA 92621). Both are per fect too ls
fo r peopl e who don 't w ant to
spend a w ho le bunch of mon ey on
a set of basic in struments to help
in designing and building di gi tal
electronic circuits . The PR41 li sts

for just $44.95.
Logic pul sers are invaluabl e for

forcing digital lC's to change state.
You can do t he same t hing with a
cl ip lead and a resisto r; but the
hallmark of di gi t al c i rc u itry is
controlled changes and, as we all
know, yo u can't be very p recise if
yo u' re d ebu gg in g st uff wi t h
noth in g more th an a hun k of wi re.
Logic pul sers do th eir thi ng accu
rately-and safely. That 's impo r
tan t since a heavy-hand ed ap -

proach usually produ ces nothing
more than smo ke.

The PR41 draws its power from
the circu it un der test. The co iled
co rd comi ng out of the back of the
pu lser end s in two cli p- leads . All
yo u have to do is to connect th em
to pow er and gro und o n yo u r
board, and t he p ulse r is ope ra
ti on al. Putting the un it to use in
volves nothi ng more than to uch
ing the tip to the input of th e Ie.

The ci rcuit ry in the pulser can
operate at two di ffer en t rates.
W hich one yo u choose w i ll de
pend on wh at you 're trying to do.
The small sl ide sw itch allows you
to select between pu lse rates of
400 Hz and .5 Hz . The higher rate is
useful if you want to clock part of
yo ur circuit and watch th e results
farther dow n the line. If you ju st
want to fo rce a logic t ranslatio n,
you're bette r off at th e slow rate,
since it w ill give yo u eno ugh ti me
to remove the t ip from th e IC be
fo re t he second pul se is ge ne r
ated . You can see th e number of
pu lses produced by watching th e
LED at the ti p of the pul ser.

CIRCLE 125 ON FREE INFORMATION CARD
(619) 743-7'43

CIRCLE 180 ON FREE INFORMATION CARD

1175-0 Industrial Ave.. (P.O. 80 .. J) - EscondidO. CA 9202s-005t U.S.A.

" MORE THAN A CONTACT CLEANER"

CRAMOLIN is a last-acting. antl-oxldizing lubricant that cleans and
preserves all metal surfaces. including gold.

When applied to metal contacts and connectors , CRAMOLIN removes
resistive oxides as it forms a protective molecular layer that adheres to the metal
surfaces and maintains maximum electr ical conductivity.

CRAMOLIN" - USED BY THOSE WHO DEMAND THE BEST:
Bell & Howell HlWtlell Packard MCI(Sony) Nakamlchl
CapitOl Records John Auks Mfg_ MOIoroia RCA
Dolby Laboratories Mcintosh Labs NASA $witchcraft

SINCE ' 956

r:;;-~::;:;-]P-''W''!I~~~~~~

Even the finest equipment in the world cannot guarantee noise-free operation .
One " dirty" connection anywhere in the electrical path can cause unwanted
noise or signal loss.

12 LOT

49.95
6 LOT

54.95" .... va....

s - &- l J
SPBOIPIOATIONS:

, Pover RanIe : 20, 200, 2000 WaUl
, VSWR: VoUale SLandinl Wan Readinl
, Peak Readinl Durin l JIlodulaLion
, Accuracy +/-5 percenL on dead carrier

We have a national factory warranty service on
many brands, and we service All ca,Amateu r, and
Commercial Equipment.

HE LOWEST PRICES IN THE COUNTRY!

COPPER ELECTRONICS
4200 PRODUCE ROAD - LOUISVILLE, KENTUCKY 40218

Call us FREE 1-800-626-6343
i§i or write for FREE Flyer.
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WATTMETER

59.95
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RCAs Power Safe surge suppressors 
absorb voltage surges before your 

customers' electronics get damaged. 
Now you can help your 

customers protect their 
expensive electronic equip- 
ment from sudden shock 
with two new surge suppres- 
sors from RCA. 

The Power Safe (SK406) 
protects TVs, computers, 
microwaves and more by 
absorbing transient voltage 
surges resulting from near- 
by lightning strikes, load 
switching and other causes 
before the surge hits the 
equipment. Handsomely 
designed and easy to in- 
stall, this handy six -outlet 
strip simply plugs into any 
grounded wall outlet. 

The Power Safe Plus 
(SKF406) protects every 
way the Power Safe does, 
plus it filters out electronic 
noise interference. The sup - 
pressor's high -frequency 
bi- directional filter senses, 
absorbs, and dissipates 
noise interference before it 
can reach the equipment. 

Together, they have the 
potential to become powerful 
profit builders for you. 

To learn more about this 
shock -absorbing team, see 
your RCA Distributor. Or con- 
tact RCA Distributor and Spe- 
cial Products Division, Dept- 
ford. NJ 08096 -2088. 

itellDistributor and 
Special Products Division 

CIRCLE 183 ON FREE INFORMATION CARD 
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R~s Power Safesurgesuppressors
absorbvoltagesurges befOreyour

customers'electronics get damaged.
Now you can help your The PowerSafePlus

customers protect their (SKF406) protects every
expensiveelectronic equip- waythe PowerSafedoes,
ment from sudden shock plus it filters out electronic
with two new surge suppres- noise interference. The sup-
sors from RCA. pressor's high-frequency

The PowerSafe(SK406) bi-directional filter senses,
protects TVs, computers , absorbs, and dissipates
microwaves and more by noise interference before it
absorbing transient voltage can reach the equipment.
surges resulting from near- Together, they havethe
by lightning strikes, load potential to become powerful
switching and other causes profit builders for you.
before the surge hits the To learn more about this
equipment. Handsomely shock-absorbing team, see
designed and easyto in- your RCA Distributor. Or con-
stall, this handy six-outlet tact RCA Distributor and Spe-
str ip simply plugs into any ciaI Products Division, Dept-
grounded wall outlet. ford, NJ 08096-2088.

nell Distributorand
Special Products Division
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Beckman PR41 The pulses being injected into 
the circuit have a risetime of 2 Rs, 
last 15 Rs, and then take about 30 
µs to decay. The PR41 has push - 
pull output circuitry so it can 
source or sink up to 100 mA, which 
is more than enough to drive any 
IC input -whether it's already 
being driven by an IC output, or 
even tied to one end of the supply 
rail through a resistor. And since 
the pulses are so short, the 
chances of doing any damage to 
the IC being pulsed are low. 

Being able to trigger in- circuit 
logic transitions is a great aid in 
circuit debugging but, unless 
you're looking at unclocked in- 
puts, it still doesn't give you a true 
picture of circuit operations. The 
people at Beckman understood 
that when they designed the PR41. 
The unit can put out pulses in sync 
with an external clock. There are 
three pins on the pulser - ground, 
clock in, and clock out. The pin 
labeled EXT SYNC is an input that 
accepts a clock signal and then 
forces the unit to output pulses at 
the clock -signal's rate. The clock 

pulses are isolated and cleaned up 
by an internal Schmitt trigger and 
appear at the pin labeled SQ. 

There are two points to keep in 
mind if you want plan on using an 
external clock. If the clock you're 
feeding in has a frequency less 
than 400 Hz, the PR41 will put out 
pulses at the clock rate. If it sees a 
clock faster than 400 Hz, the out- 
put frequency isn't very easy to 
predict. The PR41 will lock to the 
input frequency and put out 
pulses at some indeterminate rate. 
The pulses will be synced to the 
incoming clock, but the maximum 
frequency will be 400 Hz. In other 
words, you'll be sure that every 
pulse the PR41 puts out coincides 
with an external clock pulse, but 
the output frequency won't be 
more than the pulser's maximum 
of 400 Hz. 

The external clock input of the 
PR41 has an impedance of 1 

megohm, so you can be confident 
that it will be invisible to just about 
any clock line you tap; there's very 
little chance of loading down your 
circuit. The pulser is extremely 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ 
VALUE 

mummoil 
mourn ill 
Immum 

DOU fiDO 

. -earral 
10 

easy to use and, since it's built 
around CMOS circuitry, it can op- 
erate over a wide range of supply 
voltages. Even CMOS, however, 
has outside limits and you should 
be careful to stay within them or 
you'll damage the probe. The 
clock pulses produced by the PR41 
swing very close to the supply volt- 
age so you should make sure the 
input you're testing can safely han- 
dle that voltage. If it can't, you'll 
have to use a resistive voltage di- 
vider or some other arrangement 
to cut the pulses down to a safe 
level. R -E 

Experience the wonder... 
of flscherchnE kits 
Learn about: 

Electromechanics 

Compressors Pneumatics 

We make a variety 
of easy -to- build, educational kits, 

from the simple to the complex. For ages 
6 and up. For learning that's fun. 

Explore other fascinating 
concepts like Robotics, 
Hydraulics, Statics, and more! 

Available at your Heath' 
Zenith Computers & 

Electronics Center. See 
your telephone white pages 
for the store nearest you. Or order 
from the Heathkit Catalog. To order by phone. 
call 1- 800 -253 -0570. 

fischertechnikv 

The pulses bei ng injected into
the circu it have a risetime of 2 J.Ls,
last 15 J.LS , and then take about 30
J.Ls to decay. The PR41 has pu sh
pull output circuitry so it can
source or sink up t0100 mA , wh ich
is more than eno ugh to drive any
IC input-whether it's already
being driven by an IC output, or
even ti ed to on e end of the supp ly
rai l through a resistor. And since
the pu lses are so short, the
chances of doing any damage to
the IC be ing pulsed are low.

Being able to trigger in -circuit
logic transitions is a great aid in
circuit debugging but, un less
yo u're loo k ing at unclocked in 
puts, it sti ll doesn't give you a true
picture of circu it operatio ns. The
peop le at Beckman understood
that when they des igned the PR41.
The un it can put out pulses in sync
with an external clock . There are
three pins on the pulser - ground,
clock in, and clock out. The pin
labe led EXT SYNC is an input that
accepts a clock signal and t hen
forces the unit to output pulses at
the clock-signal's rate. The clock

pulses are isolated and cleaned up
by an internal Schmitt trigger and
appear at the pin labe led SQ.

There are two points to keep in
mind if you want p lan on using an
external clock . If the clock you're
feed ing in has a frequency less
than 400 Hz, the PR41 wi ll put out
pu lses at the clock rate. If it sees'a
clock faster tha n 400 Hz, the out
put frequency isn't very easy to
pred ict. The PR41 wi ll lock to the
input freque ncy and p ut out
pu lses at some indetermi nate rate .
The pulses w ill be synced to the
incoming clock, but the maximum
frequency w ill be 400 Hz. In other
words, you' l l be sure that every
pu lse the PR41 puts out co incides
with an external clock pu lse, but
t he outp ut freque ncy won't be
more than the pulser's maximum
of 400 Hz.

The external clock inpu t of the
PR41 has an impedance of 1
megohm, so yo u can be confident
thatit will be inv isible to just abo ut
any clock lin e yo u tap; t he re's very
li tt le chance of load ing down your
circuit. The pulser is extremely

Beckman PR41

OVERALL I I " I I I I
PRICE

EASE l I I I I I I I
OF USE

INSTRUCTION I II II I I IMANUAL

PRIC% I I I I I I I I
VALUE

111213141516171 8 9 10
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easy to use and, since it's built
around CMOS circuitry, it can op 
erate over a w ide range of supply
voltages . Even CMOS, however,
has outs ide limits and you shou ld
be carefu l to stay with in them or
you' ll damage the probe . The
clock pu lses produced by the PR41
swing very close to the supply vo lt
age so you shou ld make sure the
input you 're testing can safely han
d le that voltage . If it can't , yo u'll
have to use a resistive voltage di
vider or some other arrangement
to cut the pu lses down to a safe
level. R-E

Experience the wonder...
of liscllsrb!cllmilC®kits Motors &Gears

Available at your Heath!
Zenith Computers &
Electronics Center. See
your telephone wh ite pages
for the store nearest you. Or order
from the Heathkit Catalog. To order by phone,
caI/1-800-253-0570.

We make a variety
of easy-to-build, educational kits,

from the simple to the complex. For ages

6 and up. For learning that's fun'~~~:i!l~liii;~~

Learn about:

Explore other fasc inating
(/) concepts like Robot ics,
o Hydrau lics, Statics, and more !
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ELENCO PRODUCTS AT DISCOUNT PRICES! 
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tL 
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20 MHz DUAL TRACE OSCILLOSCOPE 

$369 MO -1251 

FREE 
DIGITAL 
METER 
WITH 
SCOPE 
PURCHASE 

.t+-- 

IIIc - dI. 
35 MHz DUAL TRACE OSCILLOSCOPE 

$545 MO-1252 

Top quality scopes at a very reasonable price. Contains all the desirable features. Elencos 2 year guarantee 

assures you of continuous service. Two lx. 10x probes, diagrams and manual included. Write for specifications. 

Qitl+i MULTI METER with 
CAPACITANCE and 

transistor tester 

g65 
Model 

CM -1500 

Reads Volts, Ohms. 
Current, Capacitors 
Transistors & Diodes 

TRUE RMS 412 
DIGIT MULTIMETER 

S135 
M 7ÓÓ0 

05% DC Accuracy 
.1 % Resistance 

with Freq. Counter 
& Deluxe Case 

GF -8016 Function Generator 
with Freq. Counter 

$219 
Sine, Square, Triangle. 

Pulse, Ramp, .2 to 2 MHz 
Frequency 1 thru 10 MHz 

GF 8015 without Freq. Meter 5169 

Triple Power Supply XP -660 

++1 
000111 

$149so 
0-20V ® lA 
0-20V @ 1A 

5V @ 5A 
Fully Regulated, Short Circuit Protected with 2 
Limit Cont. 3 Separate Supplies. 

3 Amp Power Supply XP -650 

, s11 95° 
mom I 0-40V @ 1.5A 

0-20V Cd 3A 

Fully regulated. short circut protected current 
limit control 

10 MHz OSCILLOSCOPE 

$190 
S-3000 

10 MHz OC or AC 
Triggered Sweep 
Calibrated Vert & Hor 
Rn,.vls Volts & Fred 

50 MHz LOGIC PROBE 

$23 

LP -700 

20 nec with memory 

C &S SALES, 8744 W. North Ter. Niles, IL 60648 411) 
800 -292 -7711 (312) 459 -9040 

2 Year Limited Guarantee! Add 5% for Postage ($10 max.), IL Res.. 70 Tax 
CIRCLE 109 ON FREE INFORMATION CARD 

111416 

AUTO RANG I NG 
plus 

MANUAL RANGING 
3 1/2 DIGIT METER 
28 FUNCTIONS 
FULLY PROTECTED 

M-1180 .7% ACY $38.95 
M-1182 .25% ACY $39.95 
M-1181 .1% ACY $42.95 

BREADBORD 

Shown 
9434 

9430 1.100 pins $15 
9434 2,170 pins $25 

9436 2.860 pins $35 

LOGIC PULSER 

$25 

LP-600 

2 us pulse @ 1A 

DIGITAL LCR METER 
Model LC -1800 
Measures: Inductors 
Capacitors, Resistors $148 

Inductors .1NH to 200 H 
Capacitor.1 P Ì to 200N.Ì 
Resistor .014 to 20M Q 
Ranges 6 Ind, 7 cap. 7 res 

15 DAY MONEY 
BACK GUARANTEE ASK FOR CATALOG 
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ELENCO PRODUCTS AT DISCOUNT PRICES!

FREE
DIGITAL
METER
WITH
SCOPE
PURCHASE

35 MHz DUAL TRACE OSCILLOSCOPE

$545 MO-1252

Top quality scopes at a very reasonable price. Contains all the desirable features. Elenco's 2 year guarantee
assures you of continuous service. Two 1x, 10x probes, diagrams and manual included. Writ.e for specifications.

AUTO RANGING
p I us

MANUAL RANG ING
3 1/2 DIGIT METER
28 FUNCTIONS
FULLY PROTECTED

M-1180 .7% ACY $ 3 6 . 9 5
M-1182 .25% ACY $ 3 9 . 9 5
M-1181 .1 % ACY $ 4 2 .9 5

Model
M·7000

TRUE RMS 4V2
DIGIT MULTIMETER

.05% DC Accuracy
.1 % Resistance

with Freq. Counter
& Deluxe Case

-
Model

CM·1500

MULTI METER with
CAPACITANCE and

transistor tester

Reads Volts , Ohms,
Current, Capacitors
Transistors & Diodes

- ii-

GF-8016 Function Generator
with Freq, Counter

$219
- Sine, Square, Triangle,
-Putse, Ramp, .2 to 2 MHz
-Frequency.1 thru 10 MHz

GF 8015 without Freq. Meter $169

10 MHz OSCILLOSCOPE

$190
S-3000

10 MHz DC or AC
Triggered Sweep
Calibrated Vert & Hor
Reads Volts & Freq

BREADBORD

Shown
9434

9430 1,100 pins $15
9434 2,170 pins $25
9436 2,860'pins $35

C&S SALES, 8744 W. North Ter. Niles, IL 60648 _~~ 15 DAY MONEY
800-292-7711 (312) 459-9040 : . .. I~ BACK GUARANTEE ASK FOR CATALOG

2 Year Limited Guaranteel Add 5% for Postage ($10 max.), IL Res., 7% Tax
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LOGIC PULSER

2 us pulse @ 1A

$25

G:Z€:.
DIGITAL LeR METER

Model LC-1800
Measures: Inductors $1 48
Capacitors, Resistors

Inductors . 1 ~H to 200 H
Capacitor.1 Pf to 200JAf
Resistor .01Q to 20M Q
Ranges 6lnd, 7 cap, 7 res

20 nee with memory

50 MHz LOGIC PROBE

0-40V @ 1.5A
0-20V @ 3A-

3 Amp Power Supply XP-650

$11950

Fully ' regulated, short circut protected current
limit control

-

Triple Power Supply XP-660

$14950
0-20V @ 1A
0·20V @ 1A

5V @ 5A
FUlly' Regulated, Short Circuit Protected with 2
limit Cont. 3 Separate Supplies.
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KENWOOD 
pacesetter in Amateur radio 

Hear itAll! 
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R -5000 
High performance receiver 
THE high performance receiver is 
here from the leader in communica- 
tions technology -the Kenwood 
R -5000. This all -band, all mode 
receiver has superior interference 
reduction circuits. and has been 
designed with the highest perform- 
ance standards in mind. Listen 
to foreign music, news. and com- 
mentary. Tune in local police, fire, 
aircraft, weather. and other public 
service channels with the VC -20 
VHF converter. All this excitement 
and more is yours with a Kenwood 
R -5000 receiver! 

Covers 100 kHz -30 MHz in 30 
bands, with additional coverage 
from 108 -174 MHz (with VC -20 
converter installed). 
Superior dynamic range. Exclusive 
Kenwood DynaMix" system ensures 
an honest 102 dB dynamic range. 
(14 MHz, 500 Hz bandwidth, 50 kHz 
spacing.) 

100 memory channels. Store mode, 
frequency. antenna selection. 
Voice synthesizer option. 
Computer control option. 
Extremely stable, dual digital 
VFOs. Accurate to ±10 ppm over a 
wide temperature range. 
Kenwood's superb interference 
reduction. Optional filters further 
enhan( ,electivity. Dual noise 
blankers built-in. 
Direct keyboard frequency entry. 

R-2000 150 kHz -30 MHz in 30 bands 
All modes Digital VFOs tune in 50 Hz, 

500 Hz. or 5 kHz steps 10 memory channels 
Programmable scanning Dual 24 -hour digital 

clocks. with timer 3 built -in IF filters (CW filter 
optional) All mode squelch, noise blanker, RF 
attenuator. AGC switch, S meter 100/120/ 
220/240 VAC operation Record. phone jacks 

Muting terminals VC-10 optional VHF 
converter (108.174 MHz) 

Specifications and prices are subject to change without notice or obfigar,on 
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Versatile programmable scanning, 
with center -stop tuning. 
Choice of either high or low 
impedance antenna connections. 
Kenwood non -volatile operating 
system. Lithium battery backs up 
memories; all functions remain intact 
even after lithium cell expires. 
Power supply built -in. Optional 
DCK -2 allows DC operation. 
Selectable AGC, RF attenuator, 
record and headphone jacks, dual 
24 -hour clocks with timer, muting 
terminals. 120/220/240 VAC 
operation. 

Optional Accessories: 

VC -20 VHF converter for 108 -174 MHz 
operation YK -88A 1.6 kHz AM filter 

YK -88S 2.4 kHz SSB filter YK -88SN 1.8 

kHz narrow SSB filter YK -88C 500 Hz CW 
filter YK -88CN 270 Hz narrow filter 

DCK -2 DC power cable HS -5, HS -6. 
HS- 7 headphones MB -430 mobile bracket 

SP -430 external speaker VS -1 voice 
synthesizer IF- 232C/IC -10 computer 
nterface. 

More information on the R -5000 and 
R -2000 is available from Authorized 
Kenwood Dealers. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 

HearitAlI!

R-5000
High performance receiver
THE high performance receiver is
here from the leader in communica
tions techno logy-the Kenwood
R-5000 . This all-band, all mode
rece iver has superior interference
reduct ion circuits, and has been
designed with the highest perform
ance standards in mind. Listen
to fore ign music, news, and com
mentary. Tune in local police, fire,
aircraft, weather, and other public
service channe ls with the VC-20
VHF converter. All this excitement
and more is yours with a Kenwood
R~5000 receiver!

• Covers 100 kHz-30 MHz in 30
bands, with additional coverage
from 108-174 MHz (with VC-20
converter installed).

• Superior dynamic range. Exclusive
Kenwood Dynalvlix" system ensures
an honest 102 dB dynamic range.
(14 MHz, 500 Hz bandw idth, 50 kHz
spac ing.)

R-2000 150 kHz-30 MHz in 30 bands
• All modes . Digital VFOs tune in 50 Hz.
500 Hz. or 5 kHz steps . 10 memory channels
• Programmable scanning . Dual 24- hour digital
clocks, with timer . 3 built -in IF filters (CW filter
optio nal) • All mode squelch, noise blanker,RF
attenuator,AGC switch. S meter . 100 /120 1
22 0 /2 40 VAC operation . Record. phone jacks
• Muting terminals . VC-10 optional VH F
converter (108-174 MHz)

.100 memory channels. Store mode,
frequency, antenna selection.

• Voice synthesizer option.
• Computer control option.
• Extremely stable, dual digital

VFOs. Accurate to ±10 ppm over a
wide temperature range .

• Kenwood's superb interference
reduction . Option al filters further
enhance selectivity. Dual noise
blankers built-in .

• Direct keyboard frequency entry.

• Versatile programmable scanning,
with center-stop tuning.

• Choice of either high or low
impedance antenna connections.

• Kenwood non-volatile operating
system. Lithium battery backs up
mem ories; all functions remain intact
even after lithium cell expires.

• Power supply built-in. Optio nal
DCK- 2 allows DC operat ion.

• Selectable AGC, RF attenuator,
record and headphone jacks, dual
24-hour clocks with timer, muting
terminals, 120/220/240 VAC
operation.

Optional Accessories:

• VC-20 VHF converter for 108-174 MHz
operation s YK-88A 1.6 kHz AM filter
• YK-88 S 2.4 kHz SSB filter e YK-88S N 1.8
kHz narrow SSB filter. YK-88C 500 Hz CW
filter. YK-88CN 270 Hz narrow filter
e DCK- 2 DC power cable . HS-5, HS-6,
HS-7 headph ones e MB-430 mobile bracket
e SP-430 external speaker . VS-1 voice
synthesizer eI F-232C/IC-10 computer
interface.

More information on the R-5000 and
R-2000 is available from Authorized
Kenwood Dealers.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
11 11 West Walnut Street
Compton , California 90220

Specifications and prices are subject to change witho ut notice or ob ligation .
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Capacitance, 
logic and more. 

For less. 
Now a fully -loaded DMM combines 

a capacitance meter, logic probe, and 
an hFE meter, all for the price of a DMM. 

TTL Logic Probe: 20 MHz 
Hi /lo /off indications 
Detects 25nS pulse width 

Capacitance: 5 ranges ( 2nF to 20µF 
hFE (NPN or PNP): 1 range (1000) 
DMM: DCV -5 ranges (.2V to 1kV) 

ACV -5 ranges ( .2V to 750V) 
DCA- 4 ranges ( 200pA to l0A ) 
ACA- 3 ranges ( 20mA to l0A ) 
Ohms -7 ranges ( 200 Ohms 

to 2000 Megohms ) 
Continuity beeper 
Diode check 
Built -in bail 
Anti -skid pads 

See one now at your local Beckman 
Industrial distributor. 

DM25L...58995' 

kg vrft, l p.$) a belers mour 

Becknpern Industrial'" 
Beckman Industrial Corporation 
A Subsidiary of Emerson Electric Compai» 
630 Puente Street, Brea, CA 92621 

(714)671.4800 

f. come, AS Beaman Industn.l 

To 27 million 
Americans, 
this scene is 
a fairy tale. 

Simply because they 
can't read. 

Functional illiteracy is a 
problem that now affects 
1 out of 5 American adults. 

You can change that by 
making a tax -deductible 
contribution to the Coalition 
for Literacy. Call us toll -free 
at 1- 800 -228 -8813 and bill 
it directly to your credit card. 

Volunteer Against 
Illiteracy. 

The only degree 
you need is a 

degree of caring. 

g 
tnutc dalibon for Literacy 

LETTERS 

continued from page 14 

BUILDING CRYSTAL SETS 

I enjoyed Martin Clifford's arti- 
cle, "The Early Days of Radio," in 
the July 1986 Radio -Electronics. I 

have been building crystal sets as 
far back as I can remember. 
would like to bring up a few things 
you missed, and make a sugges- 
tion or two. 

First, as I remember, and accord- 
ing to the tradition that my father 
handed down to me, you could 
almost always get a better signal 
with a galena crystal and a cat's 
whisker than with a germanium di- 
ode (1N34). Also, the galena crystal 
and cat's whisker were never han- 
dled. Any film or oil from your skin 
would impede operation. 

Second, all of the between -com- 
ponents wiring was done with 
"litz" wire, which you never 
touched the pure copper ends of. 
doubt that many experimenters 
knew about the skin effect, but litz 
wire was part of the tradition. 

Third, you needed 2000 -ohm 
headphones. I have gotten results 
with lower- impedance head- 
phones, but high- impedance 
headphones are a necessity for 
any degree of performance. 

Fourth, you cannot overstress 
the importance of a good earth 
ground. The old cold -water pipe 
trick may suffice, but an eight -foot 
copper rod with a litz wire is really 
superior. 

Then there are the little things. 
The wooden base, ideally, is made 
out of well -dried hardwood that is 
coated with several layers of var- 
nish. The coil(s) are wound out of a 
medium -gauge pure copper wire 
with varnish insulation. Personally, 
I'm fond of oatmeal boxes as coil 
forms. 

One thing that you made no 
mention of is the World War 1 crys- 
tal set. The heart of it was sup- 
posedly a razor blade and a piece 
of pencil lead. I have tried to dupli- 
cate that design with no luck but 
people tell me that it can be done. 
Perhaps you could offer some in- 
sight into that piece of lore. 

Thanks again for the article. 
MATTHEW KLEINMANN 
Binghamton, NY R -E 
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Simply because they
can't read .

Functional illiteracy is a
problem that now affects
1out of 5 American adults.

You can changethat by
making a tax-deductible
contribution to the Coalition
for Literacy. Cal l ustoll-free
at 1-800-228-8813 and bill
it directlyto your credit card .

VolunteerAgainst
miterac~

The only degree
you need isa

degree ofcaring.

~ ctlition for Literacy

LETTERS

continued from page 14

BUILDING CRYSTAL SETS
I enjoyed Martin Clifford 's arti

cle , "The Early Days of Radio ," in
t he July' 1986 Radi o- Elect ro nics. I
have been bui ld ing crystal sets as
far back as I can remember. I
wo uld li ke to bring up a few thi ngs
you misse d, and make a sugges
tion o r two.

First, as I remember, and acco rd
ing to the trad it io n that my fathe r
handed down to me, yo u co uld
almost always get a better signal
w ith a galena crystal and a eat's
w hiske r than with a germanium di 
ode (1N34). Also, the galena crystai
and eat's w hisker were never han
dled . Any fi lm or o il from yo ur skin
wo uld impede operation .

Second, all of the between-com
po nents w iri ng wa s done with
" Iitz" wire, whic h you never
touched the pure copper end s of. I
doubt that many experimenters
knew about the ski n effect, but litz
wire was part of the t radition .

Thi rd , you needed 2000-ohm
headpho nes. I have gotten resu lts
with l ow e r- i m p ed an ce h ead
phones , b ut hi gh - i m p ed an ce
head ph o nes are a necessity fo r
any degree of pe rfo rmance.

Fou rt h, yo u cannot ove rst ress
the importa nce of a good earth
ground. The o ld co ld -wate r pi pe
trick may suffice, but an eight -foot
copper rod w it h a litz wi re is really
superio r.

Then there are the little th ings.
The wooden base, ideally, is made
out of we ll -dried hardwood that is
coated w it h severa l layers of var
nis h. The coi l(s) are wo und out of a
medium-gauge pure copper wire
with varn ish insulation . Persona lly,
I'm fo nd of oatmeal bo xes as coil
forms.

One th ing that you made no
mention of is the World War 1crys
tal set. The heart of it was sup
po sed lya razor b lade and a piece
of pencil lead . I have tri ed to dupli
cate that design with no luck but
people te ll me that it can be do ne .
Perhaps you could offe r some in
sight into that piece of lo re.

Thanks again fo r the art icle .
MATTHEW KLEINMANN
Binghamton, NY R-E

capacitance,
logic and more.

For less.
Now, a fully-loaded DMMcombines

a capacitance meter, logicprobe, and
an hFE meter, all forthe price of a DMM.

TILLogic Probe: 20 MHz
Hi/l%ff indications
Detects 25nS pulsewidth

Capacitance: 5ranges (2nF to 20IlF )
hFE (NPN or PNP):1range (1000)
DMM: DCV-5ranges ( .2VtoIkV )

ACV-5 ranges (.2Vto 750V )
DCA-4ranges (200llA to IDA)
ACA-3ranges (20mA to lOA)
Ohms-7 ranges (200 Ohms

to 2000 Megohms)
Continuity beeper
Diode check
Built-in bail
Anti-skid pads

See one nowat your local Beckman
Industrial distributor.

DM25L ... 58995*

'Suggested list pnce(SUS ) with banery testleeds andmanual.

Be~kfi!an Indu!!Et~ia! ™

Beckman IndustrialCorporation
ASubsidiary ofEmerson Electric Company
630 Puente Street, Brea, CA 92621
(714) 671-4800
o Copyright1985 Beckman Industrial Corporation
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CIE MAKES THE 
WORLD OF 

ELECTRONICS 
YOURS. 

oday's world is the world of electronics. 
To be part of it, you need the right kind of 

training, the kind you get from Cleveland 
Institute of Electronics, the kind that can take you 
to a fast growing career in business, aerospace, 
medicine, science, government, communica- 
tions, and more. 

Specialized training. 
You learn best from a specialist, and that's CIE. 
We're the leader in teaching electronics through 
independent study, we teach only electronics and 
we've been doing it for over 50 years. You can put 
that experience to work for you just like more than 
25,000 CIE students are currently doing all 
around the world. 

Practical training. 
You learn best with practical training, so CIE's 
Auto -Programmed° lessons are designed to take 
you step -by -step, principle -by- principle. You also 
get valuable hands -on experience at every stage 
with sophisticated electronics tools CIE -designed 
for teaching. Our 4K RAM Microprocessor 
Training Laboratory, for example, trains you 
to work with a broad range of computers in a 
way that working with a single, stock computer 
simply can't. 

Personalized training. 
You learn best with flexible training, so we let you 
choose from a broad range of courses. You start 

with what you know, a little or a lot, and you go 
wherever you want, as far as you want. With CIE, 
you can even earn your Associate in Applied 
Science Degree in Electronics Engineering 
Technology. Of course, you set your own pace, 
and, if you ever have questions or problems, our 
instructors are only a toll -free phone call away. 

The first step is yours. 
To find out more, mail in the coupon below. Or, if 
you prefer, call toll -free 1- 800 -321 -2155 (in Ohio, 
1- 800 -523 -9109). We'll send a copy of CIE's 
school catalog and a complete package of enroll- 
ment information. For your convenience, we'll 
try to have a representative contact you to answer 
your questions. 

CIE Cleveland Institute of Electronics 
1776 Ea .t 17th St . Ck.cland. Ohio 44114 

YES! I want to get started. Send me my CIE school catalog including 
details about the Associate Degree Program. I am most interested in: 

computer repair G television /high fidelity service 
C telecommunications [ ï medical electronics 
n robotics/automation i , broadcast engineering 

E other 

Print Nume 

AJdrc.. Ala. 

Ctq State 7iP 

Age Area Code/Phone No 

Check box for G.I. Bulletin on Educational Benefits 
: veteran I)to M AII. "l'OI).AY! 

OR CALL TOLL FREE 

1- 800 -321 -2155 
(In Ohio, 1- 800 -523 -9109) 
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Apt. _Address _

Age__ A reaCode/Phone No. _

Check box for G.!. Bulletin on Educational Benefits
o Veteran 0 Active Duty MAILTODAY!

OR CALL TOLL fREE

1-800-321-2155
('n Ohio, J-800-523-9J09)

C IE Cleveland Institute of Electronics
1776East 17thSt . , Cleveland. Ohio 44114

YES! I want to get started . Send me my CIE school catalog including
details about the Associate Degree Program. I am most interested in:
o computer repair 0 television /high fidelity service
o telecommunications 0 medical electronics
o robotic s/automation 0 broadcast engineering

o other _

with what youknow, a littleor a lot, and yougo
whereveryouwant, as far as youwant. WithCIE,
youcan evenearn yourAssociatein Applied
ScienceDegree in ElectronicsEngineering
Technology. Of course, youset yourownpace,
and, if youeverhavequestionsor problems, our
instructorsare only a toll-free phonecall away.

The first step is yours.
Tofindout more, mail inthe couponbelow. Or, if
youprefer, call toll-free 1-800-321-2155 (in'Ohio,
1-800-523-9109). We'll send a copyofCIE's
schoolcatalogand a completepackageofenroll
ment information. For yourconvenience, we'll
try to have a representative contactyoutoanswer
yourquestions.

I oday'sworld is the worldofelectronics.
Tobe part of it, youneed the right kind of

training, the kind youget from Cleveland
InstituteofElectronics, the kindthat can takeyou
to a fastgrowingcareer in business, aerospace,
medicine, science, government, communica
tions, and more.

Specialized training.
You learn best from a specialist, and that's CIE.
We're the leader in teaching electronicsthrough
independentstudy, weteach onlyelectronicsand
we'vebeen doing it forover50 years. You can put
that experienceto workfor youjust like more than
25,000CIE studentsare currentlydoing all
around the world.

Practical training.
You learn bestwith practical training, so CIE's
Auto-Programmed" lessonsare designed to take
you step-by-step, principle-by-principle. You also
get valuablehands-on experienceat every stage
with sophisticatedelectronicstoolsCIE-designed
for teaching. Our 4K RAM Microprocessor
Training Laboratory, forexample, trains you
to workwitha broad rangeofcomputers in a
waythat workingwitha single, stockcomputer
simply can't.

Personalized training.
You learn best with flexibletraining, so we letyou
choose from a broad rangeofcourses. You start
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NEW PRODUCTS 

DMM, the model 4800, measures 
DC/AC voltage, DC/AC current, re- 
sistance, frequency (Channel A, 10 

Hz to 100 kHz; Channel B, 10 Hz to 
1000 kHz), period, dBm, diode 
test, continuity test and tem- 
perature (with K -type thermocou- 
ple). Also included are com- 
parator, data hold, peak hold, 
relative, and auto -ranging. 

The large 5 -digit LCD display in- 
dicates pushbutton -selected func- 
tions and low line voltage or 
overrange conditions. Both man- 
ual and auto ranging are provided. 
A relative measurement mode is 

available, which stores the applied 
input as a zero- reference point 
from which subsequent measure- 
ments will be displayed as devia- 
tions. 

The comparative measurement 
mode permits input of high or low 
values as percentages, and a 

beeper sounds (and "GO" appears 
on the LCD) if the value being mea- 
sured falls within the set limits. 
"Hi" or "Lo" will be displayed if the 
value is beyond the set limits. A 

f11... w ásús-:r 
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relay contact is provided for the 
external comparator output. A 
"key lock" function prevents all 
switches except power -off from 
being actuated. 

Accessories include: power ca- 
ble, spare fuses, signal cable, al- 
ligator test leads, and comprehen- 
sive instruction manual. Optional 
accessories include various K -type 
thermocouples, bench "hold" 
probe, and 10 -amp measurement 
probe. 

The model 4800 is priced at 
$600.00. -Triplett Corporation, 
One Triplett Drive, Bluffton, OH 
45817. 

SERVICE MONITOR, the model 
COM -3, is designed to analyze 
and test transceivers in the 100 - 
kHz to 1000 -MHz range, in 1 -kHz 
steps. It features a programmable 
microprocessor memory that 

CIRCLE 19 ON FREE INFORMATION CARD 

stores and recalls on command up 
to 10 commonly used test setups. 

An easy -to use keyboard offers 
programmable offset keys that 
simplify frequency entry for du- 
plex or repeater radios, and incre- 
mental -step keys facilitate the 
testing of a receiver throughout its 
frequency range. 

The model COM -3 is portable 
and has a built -in, rechargeable 
battery pack that makes it ideal for 
off -site testing; the COM -3 weighs 
less than 10 lbs. For additional 
portability, a durable Cordura trav- 
el case with zippered pockets and 
shoulder strap is available. 

The model COM -3 is priced at 
$1995.00.- Ramsey Electronics Inc., 
2575 Baird Road, Penfield, NY 
14526. 

IN- CIRCUIT IC TESTER, the Chip 
Checker model TTL -1 is a full - 
mode in- circuit IC tester with the 
capability of detecting and display- 
ing IC errors during actual operat- 
ing conditions; it can do so 
automatically. 

It is designed to test most 14, 16, 
18, and 20 -pin TTL IC's, including 
low -power Schottky TTL. That in- 
cludes logic gates, flip -flops, buff- 
ers, and interface elements. 
Newer and older logic families 
may also be tested. 

Two front -panel- mounted 
switches are available for selecting 
the Vcc and GND pins on the IC 
under test. Lighted LED's indicate 
errors or differences between the 
IC under test and a reference IC. 

CIRCLE 20 ON FREE INFORMATION CARD 

The model TTL -1 can be used to 
troubleshoot suspect IC's on a PC 
board, because the IC's do not 
have to be removed from the 
board to be tested. Good IC's can 
be verified without soldering or 
causing board damage. The TTL -1 

In- Circuit IC tester can be adapted 
for low- volume incoming inspec- 
tion and screening of IC's, and it 
can also be used as an in- circuit 
logic monitor. 

The model TTL -1 is priced at 
$299.95.- Microcraft Corporation, 
P. O. Box 513, Thiensville, WI 
53092. 

MARINE PACK is a submersible 
housing designed for use with a 

Sony Handycam 8 mm camcorder 

NEW PRODUCTS

DMM, the model 4800, measures
DClAC voltage , DClAC current, re
sistance, frequency (Channel A, 10
Hz to 100 kHz; Channel B, 10 Hz to
1000 kHz) , period, dBm, diode
test, continuity test and tem
perature (with K-type thermocou
ple). Also included are com
parator, data hold, peak hold,
relative , and auto-ranging.

The large 5-digit LCD display in
dicates pushbutton-selected func
tions and low line voltage or
overrange conditions. Both man
ual and auto ranging are provided.
A relative measurement mode is
available, which stores the applied
input as a zero-reference point
from which subsequent measure
ments will be displayed as devia
tions.

The comparative measurement
mode permits input of high or low
values as percentages, and a
beeper sounds (and "GO" appears
on the LCD) if the value being mea
sured falls within the set limits.
"Hi" or "Lo" will be displayed if the
value is beyond the set limits. A

SERVICE MONITOR, the model
COM-3, is designed to analyze
and test transceivers in the 100
kHz to 1000-MHz range, in 1-kHz
steps. It features a programmable
microprocessor memory that
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relay contact is provided for the
external comparator output. A
"key lock" function prevents all
switches except power-off from
being actuated.

Accessories include : power ca
ble, spare fuses, signal cable , al
ligator test leads, and comprehen
sive instruction manual. Optional
accessories include various K-type
thermocouples, bench "hold"
probe, and 10-amp measurement
probe.

The model 4800 is priced at
$600 .00.-Triplett Corporation,
One Triplett Drive, Bluffton, OH
45817.

An easy-to use keyboard offers
programmable offset keys that
simplify frequency entry for du
plex or repeater radios, and incre
mental-step keys facilitate the
testing of a receiver throughout it s
frequency range .

The model COM-3 is portable
and has a built-in, rechargeable
battery pack that makes it ideal for
off-site testing ; the COM-3weighs
less than 10 Ibs. For additional
portability, a durable Cordura trav
el case with zippered pockets and
shoulder strap is available.

The model COM-3 is priced at
$1995 .00.-Ramsey Electronics Inc.,
2575 Baird Road, Penfi eld, NY
14526.

IN-CIRCUIT IC TESTER, the Chip
Checker model TTL-1 is a full
mode in-circuit IC tester with the
capability of detecting and display
ing IC errors during actual operat
ing conditions; it can do so
automatically.

It is designed to test most14, 16,
18, and 20-pin TTL lC's, including
low-power Schottky .TTL. That in 
cludes logic gates, flip-flops, buff
ers, and interface element s.
Newer and older logic families
may also be tested.

Two front-panel-mounted
switches are available for selecting
the Vee and GND pins on the Ie
under test. Lighted LED's indicate
errors or differences between the
IC under test and a reference lC.

CIRClE 20 ON FREE INFORMATION CARD

The model TTL-1 can be used to
troubleshoot suspect lC's on a PC
board , because the lC's do not
have to be removed from the
board to be tested . Good lC's can
be verified without soldering or
causing board damage. The TTL-1
In-Circuit IC tester can be adapted
for low-volume incoming inspec
tion and screening of lC's, and it
can also be used as an in-circuit
logic monitor.

The mod el TTL-1 is priced at
$299.95.-Microcraft Corporation,
P. O . Box 51 3, Thien sville , WI
53092.

MARINE PACK is a submersible
housing de signed fo r use with a
Sony Handycam 8 mm camco rder
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INSTANT REBATES 

ON B &K- PRECISION SCOPES 
Limited time offer -expires November 30, 1986 

loo INSTANT REBATE i '90 INSTANT REBATE 
100 MHz. Quad Input Oscilloscope II 
^; On sensümly - Full Bandwidth 
, vertical and Horizontal Sweep Accuracy S1886 Price less Model lode! 

590A ' ndependent Time Base 5100 0o Rebate 

:,rated Delayed Sweep 

20 kV Accelerating Voltage 
V Mode - Displays Four Signals Unrelated $1786 
in Frequency FINAL PRICE 
And Much More "' 

Imo =NI - - - - 
2520 

L_ 

Digital Storage /Analog Oscilloscope I 
20 MHz Real Time Bandwidth 20 MHz Stc'3, 
Bandwidth S1895 Price less I 
2 Megasample /Second Sampling Rate $90 00 Rebate 
1K Memory Per Channel 
Equivalent Time Sampling 
Pre-Trigger Capture 
And Much More'° 

$1805 
FINAL PRICE J 

80 INSTANT REBATE ¡ ¡60 INSTANT REBATE 

lodel 
570A 

80 MHz. Quad Input Oscilloscope I I 60 MHz, Triple Input Oscilloscope 
1 mV /dn sensitivity -Fu'l Bandwidth 
2% Vertical and Horizontal Sweep Accuracy 
Dual Time Base/Calibrated Delayed Seeeo 
12 kV Accelerating Voltage 
V Mode - Displays Four Signals Unrelated 
in Frequency 
And Much Mae "' 

S1464 Price less I I Model 
$80 00 Rebate 

1564 
$1384 I I 

FINAL PRIG J L 

1 mV /dn sensitivity 
3% Vertical and Horizontal Sweep AccL 3.y $1267 Price less 

Dual Time Base /Calibrated Delayed Sweep S60 00 Rebate 
12 kV Accelerating Voltage 
V Mode - Displays Three Signals Unrelated 
m Frequency 

And Much More" FINAL PRICE 
$1207 

I 

----- - - - - -J 
NMI 

40 INSTANT REBATE 520 INSTANT REBATE I 
PRECISION 

lodel 
541 

_ _ 

40 MHz, Dual Input Oscilloscope 25 MHz, Dual Input Oscilloscope I 
1 mV /dn sensitivity 
3% Vertical and Horizontal Sweep Accuracy 
Single Time Base 
20 Calibrated Sweeps 
6 kV Accelerating Voltage 
V Mode - Displays Tor Signals Unrelated 
in Frequency 
And M.,sn More _ _ _ _ 

$841 Price less I I Model 
$40 00 Rebate 

1524 
$807 

FINAL PRIC J 
1 mV,div sensitivity 
3% Vertical and Horizontal Sweep Acci..acy 
Single Time Base 
20 Calibrated Sweeps 
6 kV Accelerating Voltage 
V Mode - Displays Two S puais U ro'ate^ 
in Frequency 
And Much More" _ 

$767 Price les: I 
S20 00 Rebate 

$747 I 
FINAL PRIC J 

B&K- Precision is offering these instant factory rebates on selected 
B&K-Precision Oscilloscopes to you through Participating Distributors. 

ERE'S HOW IT WORKS!!! 
Call 1 -800- 654 -7256 for the name of your Participating 
B&K- PRECISION Distributor 

Select the B&K- PRECISION Oscilloscope that meets your needs 
from the Participating Distributor's stock. 

The Participating Distributor will deduct the "INSTANT REBATE" for 
that model directly from the invoice price. You save instantly! 

CIRCLE 77 ON FREE INFORMATION CARD 

PLEASE NOTE: This offer is available only at Participating 
B&K- PRECISION Distributors Only B&K- PRECISION Models 
2520, 1590A. 1570A. 1564, 1541 and 1524 are eligible for 
INSTANT REBATES Sorry, no substitutions are allowed 
INSTANT REBATES apply to purchases from October 1, 1986 
through November 30, 1986 only 

+K PRECISION DYNASCAN 
CORPORATION 

6460 West Cortland Street Chicago. Illinois 60635 312/889 9087 

internotrona Saes 6460 w Comand Sr Cu.ogo iumat 60635 

Canyon Sollt. Allot EictronKs °Mron° 

Salm and Cntrai Anteroom Scies (mpg* Eiportes. Mammy. NY 11603 

,

Limited time offer-·expires November.3D, 1986

100iNSTANTREBiiEl rioINSTANY-liEiATEl
mi)@M' 100 MHz, Quad Input Oscilloscope I I EfJl1JI1ISIiJI Digital Steraqe/Analog Oscilloscope I
"odel .1 mV/div·sensitivity-Full Bandwidth Model •20MHz Real Time Bandwidth 20MHz Storage
'I • 2%Vertical and Horizontal Sweep Accuracy $1886 Price less I I Bandwidth $1895 Price less I
590A •Dual Independent Time Base $100.00Rebate 2520 .2 Megasample/Second Sampling Rate $90.00 Rebate

• Calibrated Delayed Sweep $ .1KMemory Per Channel $
• 20kV Accelerating Voltage 1786 I I ' ·Equivaient Time Sampling 1805 I
• VMode-Displays Four Signals Unreiated • Pre-Trigger Capture

inFrequency FINAL PRIC~ L ·And Much More!!! FINAL PRIC~
. • And Much More!!!---------- ----------

80 INSTANY-liEiATEl riO INSTANTliEiATEl
rrft@W' 80 MHz, Quad Input Oscilloscope I I BM@W'I 60MHz, Triple Input Oscilloscope I
lIodel .1 mV/divsensitivity-Full Bandwidth Model .1 mV/divsensitivity
I .2%Vertical and Horizontal Sweep Accuracy $1464 Price less I I . 003%Vertical and Horizontal Sweep Accuracy $1267 Price less I
570A •Dual Time Base/Calibrated Delayed Sweep $80.00Rebate 1564 •Dual Time Base/Calibrated Delayed Sweep $60.00Rebate

• 12 kV Accelerating Voltage $ .12 kV Acceierating Voltage $
• VMode-Displays Four Signals Unrelated 1384 I I ·VMode-Displays Three Signals Unrelated 1207 I

inFrequency inFrequency .
• And Much More!!! FINAL PRICE . L ·And Much Morel!! FINAL PRICE •---------_... ---------_ ...

40INSTANTliEiATEl rioINSTANTliEiATEl
w!@*,JJil 40 MHz, Dual Input Oscilloscope I I BWl@W' 25 MHz, Dual Input Oscilloscope I
"odel .1 mV/divsensitivity Model .1 mV/divsensitivity
'I • 3%Vertical and Horizontal Sweep Accuracy $847 Price less I I .3%Vertical and Horizontal Sweep Accuracy $767 Price less I
541 •Singie Time Base $40.00Rebate 1524 •Single Time Base $20.00 Rebate

• 20Calibrated Sweeps $ .20 Calibrated Sweeps $
• 6 kVAccelerating Voltage 807 I I ·6 kV Accelerating Voltage 747 I
• VMode-Displays Two Signals Unrelated • VMode-Displays Two Signals Unreiated

inFrequency FINAL PRIC~ L inFrequency FINAL PRIC~
• And Much More!!! • And Much More!!!---------- ----------8&K-Precision isoffering these instant factory rebates on selected
B&K-Precision Oscilloscopes to you through participating Distributors. .

ERE'S HOW IT WORKS!!!.
Call 1-800-654-7256 for the name of your Participating
B&K-PRECISION Distributor

Select the B&K-PRECISION Oscilloscope that meets your needs
from the Participating Distributor's stock.

The Participating Distributor will deduct the "INSTANT REBATE" for
that model directly from the invoice price. You save instantly!

CIRCLE n ON FREE INFORMATION CARD

PLEASE NOTE: This offer is available only at Participating
B&K-PRECISION Distributors. Only B&K-PRECISION Models
2520, 1590A, 1570A, 1564, 1541and 1524 are eligible for
INSTANTREBATES. Sorry, no substitutions are allowed.
INSTANTREBATES apply to purchases from October 1,1986
through November 30, 1986 only.

8H1J11!I1!I!lI §lcrR~~~,g~
6460West Cortland Street. Chicago, Illinois60635 • 312/889-9087

International Sales. 6(60 W.Cortland sr, ChicO<Ja. Illinois60635
Canadian SOies. AtlasElectronics. Ontario

South andCenlralAmerican SOles. Empire Exporters. Plainview. NY11803
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 General Communication 
Industry 
Marine VHF 
Scanners 
Amateur Bands 
CB Standard 

CR 5TA5 CB Special 

grace t958 Microprocessor 
Call or Write 

poorJAN CRYSTALS 
P.O. Box 06017 
Fort Myers 
FL 33906-6017 ' (813) 936 -2397 
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40 

Learn micro- processing with the new 

MICRO -PROFESSOR 1P 

Students, engineers or technicians - 
upgrade your micro- processing skills 
with the new Micro- Professor 1P. 

The MPF -IP features: 
extensive software support 
more built -in memory 
improved keyboard 
larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF -1P will deliver you into the growing 
world of micro -processing. Invest now! 

only $199.95 Plus -FREE GIFT 
D Check this box for FREE 
L40 Mkropoceteor 
Programming .na 
laserhicisis orxtbook when 

$1you 

order within 7 draye. 0 5326 9th 
Depl RE 1280 

t+.16 yaw- Ilatyde Poe. N.E. 
$7.60 post We i Seattle. WA 98I05 -3617 

1 

or immediate action call TOLL FREE: 

1- 800 -426 -1044 
Full money back guarantee. .....o..l 

PKtuNd.uh.gi ..I Ng: , JJ 

CIRCLE 111 ON FREE INFORMATION CARD 

inside it. The Marine Pack can be 
submerged to a depth of almost 
140 feet. Made of plastic and glass, 
it is sealed with special buckles 
and a rubber ring clamp system. 
Handycam camcorder functions 
that can be controlled from out- 
side the housing. 

The Marine Pack features a 

piezoelectric underwater micro- 
phone for audio pickup, and a 

wide conversion lens. The unit 
weighs about 8 pounds, including 
ballast weight, and measures 11.80 

CIRCLE 21 ON FREE INFORMATION CARD 

X 10.25 x 10.45 inches. 
The Marine Pack is priced at 

$995.95; with video light, $1400.95. 
(The Handycam camcorder is sold 
separately.) -Sony Corporation of 
America, Sony Drive, Park Ridge, 
NJ 07656. 

CELLULAR ANTENNA, the model 
CMR750, is designed to be 
mounted on a window inside a ve- 
hicle; no outside radial is needed. 
The design enables the antenna to 
operate with minimum signal loss 
or pattern distortion. 

CIRCLE 22 ON FREE INFORMATION CARD 

Installing the cellular antenna 
inside the vehicle lowers the pos- 
sibility of theft and vandalism, and 
the antenna is protected from 
damage resulting from automatic 
car washes and harsh weather con- 
ditions. Although the model 
CMR750 is factory pretuned for the 
U. S. cellular band, a trimmer is 
provided for further adjustment. It 
comes complete with 12' of 
RG58XM/U low -loss cable and all 
connectors. 

The model CMR750 is priced at 
$72.95.- Alliance Research Corpo- 
ration, 20120 Plummer Street, P. O. 
Box 4029, Chatsworth, CA 91313. 

DMM, the model DM -1000, has 31/2 

digits and a rotary switch. De- 
signed for the professional engi- 
neer and technician, as well as for 
hobbyists and students, its fea- 
tures include: pocket -size, over- 
load protection, 10A DC current 
readings, 0.5" LCD, and 200 -hour 
battery life. The model DM -1000 
incorporates 6 funtions in 17 
ranges, including DCV, ACV, DCA, 
OHM, diode test, and battery test. 

Ranges include 200 mV, 
2/20/200/1000 volts DC; 200/750 
volts AC; 200 pA, 200mA, 10A DC; 

DM- woo 
th [ soc... f m cwMY 

M 

COM 

CIRCLE 23 ON FREE INFORMATION CARD 

200/2K200K/2M ohms; diode test 
(0 -2K ohms); battery test: 2 volts 
DC. 

The model DM -1000 is priced at 
$39.95. -A. W. Sperry Instruments, 
245 Marcus Boulevard, Hauppage, 
NY 11788. 

ocv

'000
,.~ =t _,
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OM-1000

Installing the cellular antenna
inside the vehicle lowers the pos
sibility of theft and vandalism, and
the antenna is protected from
damage resulting from automatic
car washes and harsh weather con
ditions. Although the model
CMR750 is factory pretuned for the
U. S. cellular band, a trimmer is
provided for further adjustment. It
comes complete with 12' of
RG58XM/U low-loss cable and all
connectors.

The model CMR750 is priced at
$72.95.-Alliance Research Corpo
ration, 20120 Plummer Street, P. O.
Box 4029, Chatsworth, CA 91313.

200/2K1200Kl2M ohms; diode test
(0-2K ohms); battery test: 2 volts
DC.

The model OM-1000 is priced at
$39.95.-A. W. Sperry Instruments,
245 Marcus Boulevard, Hauppage,
NY 11788.

DMM, the model OM-1000, has 3Y2
digits and a rotary switch. De
signed for the professional engi
neer and technician, as well as for
hobbyists and students, its fea
tures include: pocket-size, over
load protection, 10A DC current
readings, 0.5" LCD, and 200-hour
battery life. The model OM-1000
incorporates 6 funtions in 17
ranges, including DCV, ACV, DCA,

. OHM, diode test, and battery test.
Ranges include 200 mV,

2/20/200/1000 vo Its DC; 200/750
volts AC; 200 J.LA, 200mA, 10A DC;

CElLULAR ANTENNA, the model
CMR750, is designed to be
mounted on a window inside a ve
hicle; no outside radial is needed.
The design enables the antenna to
operate with minimum signal loss
or pattern distortion.

x 10.25 x 10.45 inches.
The Marine Pack is priced at

$995.95; with video light, $1400.95.
(The Handycam camcorder is sold
separately.)-Sony Corporation of
America, Sony Drive, Park Ridge,
NJ 07656.
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inside it. The Marine Pack can be
submerged to a depth of almost
140 feet. Made of plastic and glass,
it is sealed with special buckles
and a rubber ring clamp system.
Handycam camcorder functions
that can be controlled from out
side the housing.

The Marine Pack features a
piezoelectric underwater micro
phone for audio pickup, and a
wide conversion lens. The unit
weighs about 8 pounds, including
ballast weight, and measures 11.80

1..800426..1044
Full money back guarantee. ~ [4 1

Pictured with optional prinlr.: r - V _

Learn micro-processing with the new

MICRO:PROFESSOR IP

~
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• General Communication
• Industry
• Marine VHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

Call or Write
JAN CRYSTALS
P.O. Box 06017
Fort Myers
FL 33906-6017
(813) 936-2397
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Students, engineers or technicians
upgrade your micro-processing skills
with the new Micro-Professor IP.
The MPF-IP features: .

• extensive software support
• more built-in memory
• improved keyboard
• larger display

Three tutorial guides help cover all
capabilities. The ideal training tool!
MPF-IP will deliver you into the growing
.world of micro-processing. Invest now!

Plus-FREE GIFT Only $199.95
(J) 0 Check this box for FREE~
o Z..SO Micr oprocessor ~Iz Programming and
o Interfacing textbook Whente.l
a: you order within 7 days. --. Dep t. RE·12·8G
f- $16.95 value. Ilnclude 5326 9th Ave . N .E.
o $7.50 postage & Seattle . WA 98105-3617

~ h"ndhnp6r immedi ate action call TOLL FREE:
UJ

o
o
-c
a:
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R -E Engineering Admart 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 rate $800.00 per each insertion 
Reaches 239,312 readers 
Fast reader service cycle 
Short lead time for the placement of 
ads. 

Call 516- 293 -3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to. 
Engineering Admart, RADIO -ELEC- 
TRONICS. 500 -B Bi- County Blvd.. Farm- 
ingdale, NY 11735. 

Rates: Ads are 21/4" x 2'A ". One insertion $825. Six insertions $800 each. Twelve 
insertions $775 each Closing date same as regular rate card. Send order with 
remittance to Engineering Admart, Radio Electronics Magazine. 500 -B Bt- County 
Blvd., Farmingdale NY 11735. Direct telephone inquiries to Arline Fishman. area 
code -516 -293.3000. Only 100% Engineering ads are accepted for this Admart. 

rBM -rc tíc Sett 
professional package . nabling 

you to design. edit. print & plot 
electronic schematics. Supports "A' 
through "E" size sheets, over 2000 
Unique Library Parts. Part Rotation, 
Unlimited Hierarchy, Grids, Auto 
Panning, 5 Zoom Levels. Rubber. 
banding, Powerful Macros. HiRes 
Color & Monchrome Graphics. Much 
More! $495 Includes Everything. 
Call or Write for Free Demo Disk. 

OrCAD Systems Corporation 
1049 S.W Baseline St. Suite 500 : 

Hillsboro. OR 97123 

(503) 640 -5007 

LINEAR IC EQUIVALENTS 

& PIN CONNECTIONS 
Line.. IC 
Equivents 
and Pin 
Connections 

I 

BP141-Shows equivalents & pin con- 
nections of a popular user -oriented 
selection of European. American and 
Japanese liner IC 's 320 pages. 8 10 
inches. $12.50 Plus S2.75 shipping. 
ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240. Massapequa Park. 
New York 11762 -0240. 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 rate 5800.00 per each insertion. 
Reaches 239.312 readers 
Fast reader service cycle 
Short lead time for the placement of 
ads. 

Call 516- 293 -3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to. 
Engineering Admart. RADIO -ELEC- 
TRONICS, 500 -B Bi- County Blvd., Farm- 
ingdale, NY 11735. 

THYRISTOR TESTER, the model 20, 
is an easy -to -use instrument capa- 
ble of measuring the basic DC pa- 
rameters of thyristors and diodes. 
Important triggering charac- 
teristics are obtained without 
guesswork, confusion, or com- 
promise. Forward and reverse 
blocking voltage measurements 
are safely made with the peak max- 
imum current limited to the pro- 
grammed condition. Two -terminal 
devices, such as rectifiers and di- 
odes, may be tested as well. 

The model 20 can be connected 
to a variety of devices -other test 
equipment, handlers, printers, or 

CIRCLE 24 ON FREE INFORMATION CARD 

computer systems -through its 
IEEE -488 interface. The interface is 
activated easily by pressing the ap- 
propriate front -panel buttons. Bus 
commands emulate the front -pan- 
el controls and have similar 
mnemonics. The tester is a stand- 
alone unit; neither external power 

supply nor curve tracer is needed. 
The model 20 Thyristor Tester is 

priced at $1995.00. -Markenrich, 
14946 -A Shoemaker Avenue, Santa 
Fe Springs, CA 90670. 

VACATION /HOME SENTRY, the 
model GD 1702 is a device that 
monitors internal house condi- 
tions and relays that information 
over the telephone. 

The easy -to- assemble unit auto- 
matically detects low tem- 
peratures, and can also be used to 
detect water, and other problems 
through the addition of various 
sensors. If any of the sensors de- 

41 

R-E Engineering Admart
Rates: Ads are 2Y4" x 2W'. One insertion$825. Six insertions S800 each.Twelve
insertions $775 each . Closing date same as regular rate card. Send order with
remittance to Engineering Admart, RadioElectronics MagaZine, 500-BBi-County
Blvd., Farmingdale, NY 11735. Direcllelephone inquiriesto Arline Fishman, area
code-516-293-3000. Only 100%Engineeringads areaccepted for thisAdmart.

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 ·x rate $800.00 per each insertion.
• Reaches 239,312 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to: .
Engin eering Admart, RADIO-ELEC
TRONICS, 500-B Bi-County Blvd., Farm
ingdale, NY 11735.

THYRISTOR TESTER, the model 20,
is an easy-to-u se in strument capa
bl e of measu ring th e basic DC pa
ram eters of t hy ris to rs and d iodes.
Importan t t r igge ri ng c ha rac 
t e ri sti cs are o b ta i ne d wi th out
guesswork, con f us ion, o r co m
promi se. Forward an d reverse
bl ocking vo lt age m easurements
are safe ly mad e with the peak max
imum curre nt limi t ed to th e pro
g rammed conditio n . Two-terminal
devices, such as rec t ifie rs and di
odes, may be tested as we ll.

The model 20 can be co nnecte d
to a var iety of devices-oth er tes t
eq ui pme nt, han dl ers, prin ters, o r

A professional package enabling
you to design, edit , print & plot
electronic schematics. Supports "A"
through "E"' size sheets, over 2000
Unique Library Parts, Part Rotation,
Unlimited Hierarchy, Grids, Auto
Panning, 5 Zoom Levels, Rubber
banding, Powerful Macros, Hi-Res
Color & Mo nchrome Graphics, Much
More! $495 Includes Everything.

Call or Write fo r Free Demo Disk.

OrCAD Systems Corporation E
1049SW. Baseline St. Suite 500 Im±J

Hillsboro, OR 97123
(503) 640-5007

LINEAR IC EQUIVALENTS
& PIN CONNECTIONS

LineariC
Equivalents
a nd Pin
Connections

I . \ .
I . \
, ! f j

BP141-Shows equivalents & pin con
nections of a popular user-oriented
selection of European , American and
Japanese liner IC .'s 320 pages, 8 x 10
inches . $12.50 Plus $2.75 shipping.
ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240, Massapequa Park,
New York 11762-0240.

- .::>" _----

t _=- .
i ---t .

:. J
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co m p ute r syste ms - t hro ug h it s
IEEE-488 interface . The interface is
acti vated easi ly by p ressin g the ap
p ro priate front-pa ne l bu tton s. Bus
co m ma nds em ulate th e fr on t-pan
e l co nt ro ls an d h ave si m i la r
mnemonics. Th e tester is a stand
alone uni t ; neither exte rna l pow er

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $800.00 per each insertion .
• Reaches 239,312 readers. . .
• Fast reader service cycle.
• Short lead time for the placement of

ads.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman . Limited number of
pages available. Mail materials to:
Engin eering Admart , RADIO-ELE C
TRONICS, 500-B Bi-County Blvd., Farm
ingdale, NY 11 735.

supply no r cu rve tracer is need ed .
The model 20 Thyri sto r Tester is

priced at $1995.00 .- Markenric h,
14946-A Shoemake r Ave nue, Santa
Fe Sp rings, CA 90670.

VACATION /HOME SENTR Y, th e
model CO 1702 is a d evi ce t hat
mon itors internal hou se co nd i
tions and relays that informati on
ove r t he te lephone .

The easy-to-assem ble unit auto
m ati c all y d e t e ct s l o w t em 
peratu res, and can also be used to
det ect wate r, and other prob lems
t hrough t he ad d it io n of va rious
sensors . If any of th e sensors de-

o
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Instruments 

Analog 
oilOscilloscopes 

Digital 
Oscilloscopes 

Multimeters 

Counter 
Timers 

Signal 
Generators 

Power 
Supplies 

Scope 
Testers 

Checkpoint 
Testers 

toll free 800.247.1241 

HAI"1E INC. 
88 -90 Harbor Road Port Washington N.Y. 11050 
Phone (516) 883.3837 TWX (510) 223.0889 
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A deknse 
against cancer 

can be cooked up 
in your kitchen. 

7luta' n a, rkix r ilui 
dal and crave an n.IiKW 
I. in. Ihae mI N V 1a71Y ua. n 
.. Nf dal en Rtlull 
laaNO. wiling a'slaat 
I. Ea nun: hlld, Rai MNNI. 
axis i. Mrts and acieatahka 
and w he i -pan aural. 
2. in, leak. dark rime and 
Jatp . tikrw Itarin and .clew 
r4.. I. h on .'/anllra. A and (. 
3. tn. luck aßrh>!a hnNxirM. 
hru.vi .¡nwt.. k.ridnM and 
. aaJd% ra at 
4. Mc MM./MAC n, r naultr 
non rt.allauratl..mia.l.arwl 
name: avteAl ti N.l. 
S. (.u1 Amni an IA KAI IX n 
Ida In Nn aunt .x wet, and 
fit. ahi o.K 

6. 
Ik' m Nkta. n .. narn¡r 

I. n../ ak..h..l. ha, atapx. 
N...Nh IAa.lak\t+11N.' 
mince' carom noire 

One tree can make 
3,000A O matches. 

One match can burn 
3,lxxuxx) trees. 

-* 

tect an abnormal condition, that 
fact is relayed to the homeowner 
via a beeping signal when he calls 
in. 

The model GD -1702 easily plugs 
into a phone line, and operates on 

CIRCLE 25 ON FREE INFORMATION CARD 

two 9 -volt batteries, which are 
tapped only when relaying infor- 
mation in response to a phone 
call. It is priced at $29.95. -Heath 
Company, Benton Harbor, MI 
49022. 

DIP IC DISPENSERS, the MDD se- 
ries, are designed for MOS and 
CMOS as well as standard devices. 
The dispensers offer flexibility and 
convenience. Each channel easily 
accepts any standard IC shipping 
tube, and can accommodate any 

CIRCLE 26 ON FREE INFORMATION CARD 

standard IC with 2 to 24 pins on 
0.300, 0.400, or 0.600 centers. Ad- 
justable guides position each IC 
individually for easy extraction, 
and simple gravity feed assures re- 
liable deposit of each IC into ex- 
traction position after the previous 
IC is removed. 

The MDD design ensures effec- 
tive static dissipation (a grounding 
lug is included) as well as reliable 
performance. One -, five -, and ten - 
channel versions are available. 

Dispensers are priced at $22.88 
(1); $87.37 (5); and $168.95 (10).- 
Davie Tech Inc., 2 -05 Banta Place, 
Fair Lawn, NJ 07410. R -E 

tect an abno rmal condit io n, that
fact is relayed to the homeowner
via a beeping signal wh en he call s
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DIP IC DISPENSERS, the MDD se
ries, are designed for MOS and
CMOS as we ll as standard devices.
The di spen sers offer f lexib ility and
conveni ence. Each channel easily
accepts any standard IC shipping
tube, and can accommodate any
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standard IC with 2 to 24 pins on
0.300, 0.400, or 0.600 centers. Ad
ju stable guides position each IC
individu all y fo r easy extraction ,
and simple gravity feed assures re
liable deposit of each IC in to ex
t ract io n position aft er the previou s
IC is rem oved.

The MDD design ensures effec
ti ve static d issip at ion (a groundi ng
lu g is incl uded) as we ll as reli abl e
performance. One-, f ive-, and ten
channel version s are availab le .

Di spen sers are priced at $22.88
(1); $87.37 (5); and $168.95 (10).
Davie Tech Inc., 2-05 Banta Place,
Fair Lawn , NJ 07410. R-E
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two 9-volt batteri es, which are
tapped only when relaying infor
mati on in response to a phone
call. It is priced at $29.95.- Heath
Company, Benton Harbo r, M I
49022.

One tree can make
3,000,000 matches.

O ne match ca n burn
3,000,000 trees.
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A defense
against cancer

can be cooked up
in your kitchen.

The n..' b evid ence that
UIL'! and cancer arc related .
Fo llo w the se modr flrut iun x in
vo ur dailv die t 10 red uce
chances o f gett ing CI.l1Ct'r ;

1. Eat mo rt: high-fiber roo d",
s uch a....fruus and \T~c..·l ahl c.::-.

and whole-gram ce reals.
2 . Incl ude dark green and
deep vcllow fruits and vcgcta.
blcs rich in vita min s A and C.

3. Include cabbage. broccoli .
brussels sprouts, ko hlrab i and
cauliflower.
4. Be moderate lI1 l'on sump 
li o n o f ....alr-cured . smoked. am i
nitntc-curc d foods
5. CUI down on IO!:l! fal in 
(;Jk L'fro m annual source...an d
fats und o ilv.

6. :\, '( )iLl obc.... ity

7 . He:mod erate in co nsum p
no n of alcohohc hen .'r ages.I :'\ 11( lll t · fa ..:c..·... can ce r alone

'f AMERICAN CANCER SOClETYMultimeters

Power
,Supplies

Digital
Oscilloscopes

Checkpoint
Testers

Signal
Generators

Counter
Timers

Scope
Testers
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AN INTRODUCTION TO BASIC PRO- 
GRAMMING TECHNIQUES. This book is 
based on the authors own experience in 
learning BASIC and also in helping others. 
mostly beginners to programming, to under- 
stand the language. Included is a program 
library of programs that the author has actu- 
ally written and run Order your copy today. 
Send $5.00 plus 52.65 for shipping in the 
U S to Electronic Technology Today Inc., 
P.O. Box 240. Massapequa Park. NY 11762- 
0240. 

I INE ZAPPLN 

tc"" 

vI alit 

DESCRAMBLE THE NEW VIDEO TAPE 
COPY PROTECTION SCHEME. When you 
rent or buy a recent movie release. stop the 
vertical lumping and jittering in your TV pic- 
ture with the LINE ZAPPER This project de- 
tects and removes selected lines of video that 
have been modified and often interfere with 
normal television operation Get your kit to- 
day only $49.95 plus $2.00 for shipping and 
handling ELEPHANT ELECTRONICS, Box 
41865 -L, Phoenix, AZ 85080. (602) 
581 -1973. MasterCard and Visa accepted 

CIRCLE 120 ON FREE INFORMATION CARD 

SIMPLY SNAP THE WAT 50 MINIATURE FM 
TRANSMITTER on top of a 9v battery and 
hear every sound in an entire house up to 1 

mile away' Adjustable from 70-130 MHZ Use 
with any FM radio. Complete kit $29.95 - 
S1.50 S - H Free shipping on 2 or more' COD 
add S4. Call or send VISA. MC. MO DECO 
INDUSTRIES. Box 607. Bedford Hills, NY 
10507. (914) 232 -3878. 

CIRCLE 127 ON FREE INFORMATION CARD 

60 dB SIGNAL ELIMINATOR -for removal 
of undesirable TV FM VHF signals Can be 
tuned precisely to ANY signal within these 
ranges 'Model 26 - Ch's. 2 -6 plus FM (54-108 
Mhz) 'Model 1422 - Ch's 14(A) - 22(1) 
(120-174Mhz) 'Model 713 - Ch's 7-13 
(174 -216 Mhz) Highly selective notch ad- 
justable strength Singles $30. Quantity dis- 
counts to 60 °° STAR CIRCUITS - P.O. Box 
8332 - Pembroke Pines, FL. 33084 

CIRCLE 94 ON FREE INFORMATION CARD 
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FREE TOOL AND INSTRUMENT CATALOG 
packed with over 5.000 quality products for 
testing, repairing and assembling electronic 
equipment A full selection of test instruments 
plus precision hand tools, tool cases. solder- 
ing equipment and much more. Products are 
shown in full color with detailed descriptions. 
pricing and a 100 °° satisfaction guarantee 
CONTACT EAST, PO Box 786, No. An- 
dover. MA 01845. Call (800)- 225 -5370 or in 
MA (617)- 682 -2000 

CIRCLE 55 ON FREE INFORMATION CARD 

SAFE -LEGAL -EFFECTIVE STUN GUN 
VIPER II. Instantly immobilizes an attacker 
up to 15 minutes Penetrates through leather 
and thick clothing Discharges 50.000v from 
a single 9v NiCad battery Used by police 
around the country. 1 Year Guarantee 1 Viper 
Il $39.95. With NiCard battery and charger 
$49.95. Free belt clip with every VIPER II 

Catalog Free United Imports d Mfg.. 6846 
Pacific St. RE1, Omaha, NE 68106, (402) 
554 -0383, TLX 5106016153, MC. VISA, 
COD 

CIRCLE 199 ON FREE INFORMATION CARD 

fozial 
NEW JERROLD CS 68 CHANNEL CABLE 
TV CONVERTER with volume control 8 de- 
scrambler loop (Port) Programmable clock 
turns TV on off & changes channel Audio 
mute kills commercials. Programmable chan- 
nel scan Instant channel recall Automatic 
fine tuning with manual override. Video & au- 
dio outputs Friendly to all descramblers. 
Specify output 1 year warranty. $139. $118 
ea case lot of 10 Free delivery Dealers want- 
ed 514- 739 -9328. CROSLEY ELEC- 
TRONICS. Box 840, Champlain. N.Y. 12919. 

CIRCLE 191 ON FREE INFORMATION CARD 

MICROWAVE ANTENNAS 569.95. Now in- 
cluding shipping and Lifetime warranty We 
Repair all types of Downconverters Cable 
Converters and equipment available' Jerrold 
400 wireless Convertor $72.95 plus shippng 
Coax cable. T V parts. accessories, con- 
nectors. T V amplifiers Write for free catalog 
or call for prices BLUE STAR IND., Dept. 
105- RE12 -86, 4712 Ave. N. Brooklyn, N.Y. 
11234 (718) 338 -8318 Ext. 105. 

CIRCLE 85 ON FREE INFORMATION CARD 

ZENITH SSAVI. SALE $169. UHF gated 
pulse $199. Original reconditioned equip- 
ment for UHF channels 27.48,51. etc. Quan- 
tity discounts. Satellite Systems. surplus 
N -12. SB -3. Hamlin 1200 Converters. ampli- 
fiers, accessories. Catalog containing cou- 
pon $1. SSAVI modification troubleshooting 
handbook $6.50 ppd AIS SATELLITE, INC., 
P.O. Box 1226 -RE. Dublin. PA 18917. (215) 
249 -9411. 

CIRCLE 81 ON FREE INFORMATION CARD 
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AN INTRODUCTION TO BASIC PRO
GRAMMING TECHNIQUES. This book is
based on the author's own experience in
learning BASIC and also in helping others,
mostly beginners to programming , to under
stand the language . Included is a program
library of programs that the author has actu
ally written and run. Order your copy today.
Send $5.00 plus $2.65 for shipping in the
U.S. to Electronic Technology Today Inc. ,
P.O.Box 240, Massapequa Park, NY 11762
0240.

LINE ZAPPER
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DESCRAMBLE THE NEW VIDEO TAPE
COpy PROTECTION SCHEME. When you
rent or buy a recent movie release, stop the
vertical jumping and jittering in your TV pic
ture with the LINE ZAPPER . This project de
tects and removes selected lines of video that
have been modified and often interfere with
normal television operation . Get your kit to
day only $49.95 plus $2.00 for shipping and
handling . ELEPHANT ELECTRONICS, Box
41665-L, Phoenix, AZ 85080 . (602)
581-1973. MasterCard and Visa accepted .

CIRCLE 120ON FREE INFORMATION CARD

SIMPLY SNAP THE WAT-50MINIATURE FM
TRANSMITTER on top of a 9v battery and
hear every sound in an entire house up to 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM radio. Complete kit $29.95 +
$1.50 S +H. Free shipping on 2 or more! COD
add $4. Call or send VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 232-3878.

CIRCLE 127ON FREE INFORMATION CARD

SAFE-LEGAL-EFFECTIVE STUN GUN
VIPER II. Instantly immobilizes an attacker
up to 15 minutes . Penetrates through leather
and thick clothing . Discharges 50,000v from
a single 9v NiCad battery. Used by police
around the country. 1Year Guarantee . 1Viper
II $39.95. With NiCard battery and charger
$49.95. Free belt clip with every VIPER II.
Catalog Free. United Imports & Mfg., 6846
Pacific St. RE1, Omaha,'NE 68106, (402)
554-0383, TLX: 5106016153, MC, VISA,
C.O.D.

CIRCLE 199ON FREE INFORMATION CARD

FREE TOOL AND INSTRUMENT CATALOG
packed with over 5,000 quality products for
testing, repairing and assembling electronic
equipment. A full selection of test instruments
plus precision hand tools, tool cases, solder
ing equipment and much more. Products are
shown in full color with detailed descriptions,
pricing and a 100% satisfaction guarantee .
CONTACT EAST, PO Box 786, No. An
dover, MA 01845. Call (800)-225~370 or in
MA (617)-682-2000

CIRCLE 55 ON FREE INFORMATION CARD
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NEW JERROLD CS 68 CHANNEL CABLE
TV CONVERTER with volume control & de
scrambler loop (Port). Programmable clock
turns TV on/off & changes channel. Audio
mute kills commercials. Programmable chan
nel scan. Instant channel recall. Automatic
fine tuning with manual override. Video & au
dio outputs. Friendly to all descramblers.
Specify output. 1 year warranty. $139. $118
ea.lcase lot of 10. Free delivery. Dealers want
ed. 514-739-9328. CROSLEY ELEC
TRONICS, Box 840, Champlain, N.Y.12919.

CIRCLE 191 ONFREE INFORMATION CARD

60 dB SIGNAL ELIMINATOR-for removal
of undesirable TV/FMNHF signals . Can be
tuned precisely to ANY signal within these
ranges :*Model 26 - Ch's. 2-6 plus FM (54-108
Mhz) *Model 1422 - Ch's. 14(A) - 22(1)
(120-174Mhz) *Mode l 713 - Ch 's. 7-13
(174-216 Mhz) .Highly selective notch/ad
justable strength . Singles $30. Quantity dis
counts to 60%. STAR CIRCUITS - P.O. Box
8332 - Pembroke Pines, FL. 33084

CIRCLE 94 ON FREE INFORMATION CARD

MICROWAVE ANTENNAS $69.95. Now in
cluding shipping and Lifetime warranty. We
Repair all types of Downconverters . Cable
Converters and equipment available! Jerrold
400 wireless Convertor $72.95 plus shippng .
Coax cable, T.V. parts , accessories, con
nectors , T.V. amplifiers . Write for free catalog
or call for prices . BLUE STAR IND., Dept.
105-RE12-86, 4712 Ave. N, Brooklyn, N.Y.
11234 (718) 338-8318 Ext. 105.

CIRCLE 85 ON FREE INFORMATION CARD

ZENITH SSAVI , SALE $169. UHF gated
pulse $199. Original· reconditioned equip
ment for UHF channels 27,48,51, etc. Quan
tity discounts. Satellite Systems; surplus
N-12, S8-3, Hamlin 1200. Converters, ampli
fiers , accessories. Catalog containing cou
pon $1. SSAVI modification /troubleshooting
handbook $6.50 ppd. AIS SATELLITE, INC.,
P.O. Box 1226-RE, Dublin, PA 18917. (215)

. 249-9411.

CIRCLE 81 ON FREE INFORMATION CARD
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A CAREER START FOR THE 21ST CEN- 
TURY. Since 1905, National Technical 
Schools has helped people build successful 
careers. Enter the 21st Century through 
home study courses in Robotics. Computer 
Technology and Servicing. Microprocessors, 
Video Technology. Basic Electronics. Trans- 
portation Technology, Climate Control Tech- 
nology or TV and Radio Servicing For a 
FREE catalog, call 1.800 -B- BETTER. Or 
write NTSíINDEPENDENT TRAINING 
GROUP, 456 West M. L. King Jr. Blvd. L.A., 
CA 90037. 

CIRCLE 181 ON FREE INFORMATION CARD 

MODULAR PROBE FITS ALL SCOPES 
Save up to fifty percent Instant repair - no 

soldering Satisfaction guaranteed 250 
MHz 10X Attenuation Model M12X10 ... $62 
with readout S68 Free accessories catalog. 
For immediate service call 800-368-5719 
outside Calif 800- 643 -8382 in Calif TEST 
PROBES. INC.. P.O. Box 2113, La Jolla. Cal- 
ifornia 92038. 

CIRCLE 123 ON FREE INFORMATION CARD 

1 

THE MODEL WTT -20 IS ONLY THE SIZE OF 
A DIME, yet transmits both sides of a tele- 
phone conversation to any FM radio with 
crystal clarity Telephone line powered - never 
needs a battery' Up to V. mile range. Adjusta- 
ble from 70-130 MHZ. Complete kit $29.95 
-S1.50 S H Free Shipping on 2 or more' 
COD add S4. Call or send VISA. MC. MO. 
DECO INDUSTRIES, Box 607. Bedford 
Hills. NY 10507. (914) 241 -2827. 

CIRCLE 127 ON FREE INFORMATION CARD 
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"SODDER" WITH THE NEW BUTANE 
POWERED PORTASOL. No matter how you 
spell it Portasol is the handiest soldering iron 
around. Seven inches long. Variable power: 
10 to 60 watts. 60 minutes use per refill. Only 
29.95 2.00 P &H Replacement tips: 1.2, 
2.4 (standard), 3.2. 4.8mm, 7.50 .50. 
Butane 3.50 .50. VA add 4 °o tax Quantity 
discounts dealers invited. Visa MC orders 
(703) 323 -8000 Mail Ck Money -order to 
PORTASOL, 4358 Harvester Farm Lane, 
Fairfax, VA 22032. 
CIRCLE 190 ON FREE INFORMATION CARD 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 rate $74500 per each insertion. 
Reaches 239,312 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads 
We typeset and layout the ad at no 
additional charge. 

Call 516- 293 -3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to 
mini -ADS. RADIO -ELECTRONICS. 500 - 

B Bi- County Blvd -. Farmingdale. NY 
11735. 

KEY TO THE FUTURE MICROLAB I by 
MASTERTECH. A Digital Electronics 
Course (with working laboratory) Forty lab 
experiments. comprehensive instructional 
manual, includes layout techniques. digital 
logic circuits. flip flops, counters, shift regis- 
ters. data handling logic- Appendix includes. 
logic ICs. manufacturers specification 
sheets. Completely assembled, no other 
equipment or parts necessary. Price 
S249.00- 515.00 shipping handling. MAS- 
TERTECH LABORATORIES INC.. 302 
Royal Trust Building, 612 View Street. Vic- 
toria, British Columbia, Canada. V8W 1J5. 
Telephone No. (604) 388 -6631 

CIRCLE 200 ON FREE INFORMATION CARD 

TV STEREO ADAPTER KIT -For the price 
of a pre- recorded video tape. you and your 
family can enjoy dynamic stereo sound Easi- 
ly connects between your TV VCR and your 
stereo system Also contains a quality Stereo 
Simulator for non -stereo programming Avail- 
able in kit form $47.95 or assembled $67.95. 
DEL -PHONE INDUSTRIES INC. Box 150. 
Elmont NY 11003. NY Residence add Sales 
Tax. (718) 468 -7367. 

CIRCLE 56 ON FREE INFORMATION CARD 

Aft In s 
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CABLE TV CONVERTERS AND DE- 
SCRAMBLERS. Large selection of top 
quality merchandise Low prices Quantity 
discounts. We ship COD Most orders are 
shipped within 24 hrs Send $2.00 for catalog. 
CABLETRONICS UNLIMITED. P.O. Box 
266 Dept. R. S. Weymouth. MA 02190 (617) 
843 -5191 

CIRCLE 186 ON FREE INFORMATION CARD 

- 103 
PROJECTS FOR 
ELECTRCINICS 

EXPERRABYTERS 

103 PROJECTS FOR ELECTRONICS EX- 
PERIMENTERS. Soft cover. 308 pages of 
practical, proven plans for the electronics 
hobbyist...circuits, converters. amplifiers, 
synthesizers. optoelectronics, power sup- 
plies and more Written and designed by For- 

rest M. Mims,lll. 12491 S11.50 plus $2.65 
postage in USA ELECTRONIC TECH- 
NOLOGY TODAY INC., PO Box 240. Mas- 
sapequa Park, NY 11762 -0240. 
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A CAREER START FOR THE 21ST CEN
TURY. Since 1905 , Nat ional Techn ical
Schools has helped people build successful
caree rs. Enter the 21st Centur y through
home study courses in Robotics, Computer
Technology and Servicing, Microprocessors,
Video Technology, Basic Electronics, Trans
portation Technology, Climate Control Tech
nology or TV a nd Radio Servicing. For a
FREE catal og , ca ll 1-800-B-BETTER. Or
writ e NTS /INDEPENDENT TRAINING
GROUP,456 West M. L. King Jr. Blvd. L.A.,
CA 90037.

CIRCLE 181 ON FREE INFORMATION CARD

MODULAR PROBE FITS ALL SCOPES
• Save up to fifty percent . Instant repair - no
soldering • Satisfaction guaranteed • 250
MHz 10X Attenuation. Model M12X10... $62
with readout ... $68 Free accessories catalog.
For immediate service call: 800-368-5719
outside Calif. 800-643-8382 in Calif. TEST
PROBES, INC., P.O. Box 2113, La Jolla, Cal
ifornia 92038.

CIRCLE 123 ON FREE INFORMATION CARD

KEY TO THE FUTURE MICROLAB I by
MASTERTECH. A Digital Electron ics
Course (with working laboratory). Forty lab
expe riments , comprehensive instructional
manual, includes layout techniques, digital
logic circuits, flip flops, counters, shift regis
ters, data handling logic-Appendix includes,
logic IC's, manufacturers specif ication
sheets. Completely assembled , no other
eq uip me nt or parts necessar y. Price
$249.00- $15.00 shipping/handling, MAS
TERTECH LABORATORIES INC. , 302
Royal Trust Building, 612 View Street, Vic
toria, British Columbia, Canada , V8W 1J5,
Telephone No. (604) 388-6631

CIRCLE 200 ON FREE INFORMATION CARD

THE MODEL WTT·20 IS ONLYTHE SIZE OF
A DIME, yet transmits both sides of a tele
phone conversat ion to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery! Up to Y4 mile range. Adjusta
ble from 70-130 MHZ. Complete kit $29.95
+$1.50 S+ H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607 , Bedford
Hills, NY 10507. (914) 241-2827.

CIRCLE 127 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $745.00 per each insertion.
• Reaches 239,312 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500
B Bi-County Blvd ., Farmingdal e, NY
11 735.

TV STEREO ADAPTER KIT-For the price
of a pre-recorded video tape, you and your
family can enjoy dynamic stereo sound. Easi
ly connects between your TVNCR and your
stereo system. Also contains a quality Stereo
Simulator for non-stereo programming. Avail
able in kit form $47.95 or assembled $67.95.
DEL-PHONE INDUSTRIES INC. Box 150,
Elmont NY11003. NY Residence add Sales
Tax. (718) 468-7367.

CIRCLE 56 ON FREE INFORMATION CARD

" SODDER" WITH THE NEW BUTANE
POWERED PORTASOL. No matter how you
spell it Portasol is the handiest soldering iron
around. Seven inches long. Variable power:
10 to 60 watts. 60 minutes use per refill. Only
29.95 + 2.00 P&H. Replacement tips: 1.2,
2.4 (standard), 3.2, 4.8mm, 7.50 + .50.
Butane: 3.50 + .50. VA add 4% tax. Quantity
discounts/dealers invited. Visa/MC orders:
(703) 323-8000. Mail Ck/Money-order to:
PORTASOL, 4358 Harvester Farm Lane,
Fairfax, VA 22032.
CIRCLE 190 ON FREE INFORMATION CARD

CABLE TV CONVERTERS AND DE
SCRAMBLERS. Large se lec tion of top
quality merchandise. Low prices. Quantity
discounts. We ship COD. Most orders are
shipped within 24 hrs. Send $2.00 for catalog.
CABLETRONICS UNLIMITED, ·P.O. Box
21)6 Dept. R, S. Weymouth, MA 02190(617)
843·5191

CIRCLE 186 ON FREE INFORMATION CARD
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103 PROJECTS FOR ELECTRONICS EX
PERIMENTERS. Soft cover; 308 pages of
practical, proven plans for the electronics
hobby ist. ..circ uits , conver ters , amplifiers,
synthesizers, optoelectronics, power sup
plies and more. Written and designed by For
rest M. Mims,1I1. 12491 $11.50 plus $2.65
post age in USA . ELECTRONIC TECH
NOLOGY TODAY INC., PO Box 240, Mas
sapequa Park, NY 11762-0240.
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Computers 
on the 

WORKBENCH 
The personal computer does some surprising things in the 

electronics lab these days. Find out what and how right here. 

ROBERT GROSSBLATT, CIRCUITS EDITOR 

THERE ARE AS MANY APPROACHES TO ELECTRONIC DESIGN AS 

there are designers. Each one has his own way of going from 
initial idea to final circuit. Of course, it takes a combination 
of both experience and creativity to produce working circuit- 
ry. But no matter how you arrive at a design, success often 
depends on the tools you use. Scopes, multimeters, function 
generators, capacitance meters -all those (and many more) 
are invaluable when you're working on a circuit. The prob- 
lem is that the more tools you have, the less space you have on 
your workbench. 

One solution to the space problem is to use a multi -purpose 
test instrument. If you browse through the ads, you'll find 
that many different test -instrument combinations are avail- 
able. For example, many DMM's now come with built -in 
frequency counters; and they can measure capacitance and 

transistor gain, too. Some top -of- the -line scopes even have 
built -in multimeters. Now the trend to combine various 
pieces of equipment has been carried over to personal com- 
puters as well. More and more companies are producing 
hardware add -ons for computers so they can be used as bench 
instruments. 

Before we talk about what sort of computer -based instru- 
ments are available, it's important to understand what advan- 
tages there are to using them. As a general rule, computer 
add -ons are much more expensive than traditional stand- 
alone instruments -but they have features that may simply be 
unavailable on traditional instruments. 

For starters, since a computer is (or becomes) an integral 
part of the instrument, you get data storage and program- 
mability for nothing. This means that the instrument can run 

Z 

r ROBERT GROSSBLATI, CIRCU ITS EDITOR

The personal computer does some surprising things in the

electronics lab these days. Find out what and how right here.

Computers
on the

WORKBENCH

transistor gain, too. Some top-of-the-line scopes even have
built-in multimeters. Now the trend to combine various
pieces of equipment has been carried over to personal com
puters as well. More and more companies are producing
hardware add-ons for computers so they can be used as bench
instruments.

Before we talk about what sort of computer-based instru
ments are available, it's important to understand what advan
tages there are to using them. As a general rule, computer
add-ons are much more expensive than traditional stand
alone instruments-but they have features that may simply be
unavailable on traditional instruments.

For starters, since a computer is (or becomes) an integral
part of the instrument, you get data storage and program
mability for nothing . This means that the instrument can run

THERE ARE AS MANY APPROACHES TO ELECTRONIC DESIGN AS

there are designers . Each one has his own way of going from
initial idea to final circuit. Of course, it takes a combination
of both experience and creativity to produce working circuit 
ry. But no matter how you arrive at a design, success often
depends on the tools you use. Scopes, multimeters, function
generators, capacitance meters-all those (and many more)
are invaluable when you're working on a circuit. The prob
lem is that the more tools you have, the less space you have on
your workbench.

One solution to the space problem is to use a multi-purpose
test instrument. If you browse through the ads, you'll find
that many different test-instrument combinations are avail
able. For example, many DMM's now come with built-in
frequency counters; and they can measure capacitance and
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in an unattended mode. take periodic 
readings, and store them on a disk. You 
can find that feature on top -of -the -line 
stand -alone instruments, but you'll pay a 

top -of -the -line price for them as well. 
There's another bonus to using a per- 

sonal computer as the brains of a test in- 
strument: flexibility. Everyone who has 

ever used a traditional test instrument has 

had the experience of not being able to 
perform some essential test. The desired 
test could be anything from measuring 
capacitance on a multimeter to doing dis- 
tortion analysis with a VU meter. Upgrad- 
ing a standard instrument. if possible at 
all, is a hardware hassle; but with a com- 
puter -based instrument it may be just a 

matter of upgrading the software. 
Another point is accuracy. As with 

standard instruments, you can get com- 
puter -based instruments with as much ac- 
curacy as you want. The number of sig- 
nificant figures is a function of the add -on 
hardware, not the computer. In fact, the 
front end of a stand -alone instrument may 
be very similar to that of a computer -based 
instrument. The differences between the 
two come further downstream: LCD dis- 
play circuits vs. bus -interface circuitry. 

There's one BIG problem with comput- 
er -based instruments: Not all instruments 
work on all computers. Designing a com- 
puter peripheral is an expensive, time - 
consuming business. When you open the 
box and plug it into your computer, you're 
using a product that represents many man - 
hours of labor. As a result, the more so- 
phisticated the instrument. the more com- 
puter- specific it's going to be. 

The instruments we'll talk about here 
are no exception. If you are interested in a 

particular instrument, but own a non -sup- 
ported computer, check with either the 
manufacturer, a local user's group, or 
both, for information on a device that is 
compatible with your hardware. Don't 
run out and spend your money on any- 
thing until you're certain that it will work 
on your machine. 

The IBM DMM? 
A multimeter is probably the most 

basic instrument that you can have on a 

bench. No matter what you're working 
on. the chances are that you'll use your 
multimeter often. The Virtual Instrument 
Corporation (73 Redding Road, 
Georgetown, CT 06829) has introduced a 

computer -based instrument for the IBM 
that not only works as a multimeter, but 
gives you a full -featured function gener- 
ator and universal counter /timer as well. 
Its specs are shown in Table I. 

As with any other computer instru- 
ment, the Virtual Cat is a two -part system. 
The hardware, shown surrounding the 
IBM PC in Fig. I, takes the input signal, 
processes it, and converts it into data that 
can be passed to the second half of the 
system -the software controlling the 

TABLE 1- VIRTUAL CAT SPECIFICATIONS 

41/2-digit autoranging multimeter 
Volts (AC & DC) 
Amps (AC & DC) 
Resistance 
Decibels 
Accuracy 
Isolation 

Counter, timer, frequency meter 
Frequency 
Inputs Channel A 

Channel B 
Period 
Time interval 
Maximum count 
Resolution 

Function generator 
Waveforms 
Frequency range 
Resoltulon 
Accuracy 
Amplitude 
Sweep range 

Price 
Basic unit 

200 mV to 200 V in 4 ranges 
2 mA to 2 A In 4 ranges 
200 ohms to 20 Megohms in 6 ranges 
-30 to 48 dB 
± 0.05% 
600 V to ground 

10 Hz to 100 MHz 
10 Hz to 100 MHz 
10 Hz to 10 MHz 
0.5 µS 10 10 s 
250 ns to 10 s 
100 MHz 
100 ns 

Sine, square. triangle 
0.01 Hz to 10 MHz 

10°ßu 

4 % 
0.5 to 20 V 
0.1 to 1000 sweeps sec 

st 995 

FIG. 1 -THE VIRTUAL CAT puts a rack Of tact 
Instruments Inside an IBM PC. 

FIG. 2- SCREEN DISPLAY 01 the Virtual CAT 
the hardware'software combination provides a 

function generator, a universal counter. and a 

digital multimeter. 

computer. The hardware for the Virtual 
Cat consists of a card for the IBM and a 

box that's used to connect the probes. 
Since the unit plugs into an expansion 
slot, it gets its power from the computer. 
That reduces on -board parts, and results 
in production savings. 

The noise circulating in a personal 
computer can be a problem for many 
boards, and it can be a major problem for 
the Virtual Cat. The reason is that there 

are several high -gain amplifiers on the 
board that are perfectly capable of ampli- 
fying noise as well as legitimate signal. 
The problem is solved, or at least consid- 
erably reduced, by housing the card in a 

metal shield. As you can see from the 
details in Table I, the system's specifica- 
tions are as good as the better stand -alone 
units. 

As shown in Fig. 2, the software puts a 

sexy display upon the graphics screen that 
resembles a rack- mounted three- instru- 
ment set. That's a clever way to display the 
data, because it cuts the learning curve 
way down. Either a mouse or the keyboard 
can be used to move the cursor to any of 
the switches and change the settings. 
Doing so seems a bit strange at first, but 
after a while it becomes second nature. 

You can use the Virtual Cat as a stan- 
dard- instrument set, but the real strength 
of the product is its ability to be pro- 
grammed. It's possible to write BASIC 
programs that control the operation of any 
of the three modules in the instrument. A 
simple program will cause the Virtual Cat 
to take measurements and record the in- 
formation on a disk. Not only that. but the 
files can be loaded into a spreadsheet or 
database manager for later analysis. Each 
of the individual measurements will be 
time- and date -stamped, so you can get an 
annotated listing of circuit behavior. 

If you plan on using the programmable 
feature of the Virtual Cat, there is a high - 
level language package available that 
gives you much more control over the 
instrument than you have from BASIC. 
For most applications, however, the 

TABLE 1-VIRTUAL CAT SPECIFICATIONS

in an unattended mode, take periodic
readings, and store them on a disk. You
can find that feature on top-of-the-line
stand-alone instruments, but you'll pay a
top-of-the-line price for them as well.

There's another bonus to using a per
sonal computer as the brains of a test in
strument: flexibility. Everyone who has
ever used a traditional test instrument has
had the experience of not being able to
perform some essential test. The desired
test could be anything from measuring
capacitance on a multimeter to doing dis
tortion analysis with a VU meter. Upgrad
ing a standard instrument, if possible at
all, is a hardware hassle; but with a com
puter-based instrument it may be just a
matter of upgrading the software.

Another point is accuracy. As with
standard instruments, you can get com
puter-based instruments with as much ac
curacy as you want. The number of sig
nificant figures is a function of the add-on
hardware, not the computer. In fact, the
front end of a stand-alone instrument may
be very similar to that of a computer-based
instrument. The differences between the
two come further downstream: LCD dis
play circuits vs. bus-interface circuitry.

There's one BIG problem with comput
er-based instruments: Not all instruments
work on all computers. Designing a com
puter peripheral is an expensive, time
consuming business . When you open the
box and plug it into your computer, you're
using a product that represents many man
hours of labor. As a result, the more so
phisticated the instrument, the more com
puter-specific it's going to be.

The instruments we'll talk about here
are no exception. If you are interested in a
particular instrument, but own a non-sup
ported computer, check with either the
manufacturer, a local user's group, or
both, for information on a device that is
compatible with your hardware. Don't
run out and spend your money on any
thing until you're certain that it will work
on your machine.

The IBM DMM?
A multimeter is probably the most

basic instrument that you can have on a
bench. No matter what you're working
on, the chances are that you'll use your
multimeter often. The Virtual Instrument
Corporation (73 Redding Road ,
Georgetown, CT 06829) has introduced a
computer-based instrument for the IBM
that not only works as a multimeter, but
gives you a full-featured function gener
ator and universal counter/timer as well.
Its specs are shown in Table I.

As with any other computer instru
ment, the Virtual Cat is a two-part system .
The hardware , shown surrounding the
IBM PC in Fig. I, takes the input signal ,

• processes it, and converts it into data that
• can be passed to the second half of the

system-the software controlling the

4V2-digit autoranging multimeter
Volts (AC & DC)
Amps (AC & DC)
Resistance
Decibels
Accuracy
Isolation

Counter, timer, frequency meter
Frequency
Inputs: Channel A

Channel B
Period
Time interval
Maximum count
Resolution

Function generator
Waveforms
Frequency range
Resoltuion
Accuracy
Amplitude
Sweep range

Price
Basic unit

FIG. 1-THE VIRTUAL CAT puts a rack of test
instruments inside an IBM PC.

FIG. 2-SCREEN DISPLAY of the Virtual CAT:
the hardware/software combination provides a
function generator, a universal counter, and a
digital multimeter.

computer. The hardware for the Virtual
Cat consists of a card for the IBM and a
box that's used to connect the probes .
Since the unit plugs into an expansion
slot, it gets its power from the computer.
That reduces on-board parts, and results
in production savings .

The noise circulating in a personal
computer can be a problem for many
boards, and it can be a major problem for
the Virtual Cat. The reason is that there

200 mV to 200 V in 4 ranges
2 mA to 2 A in 4 ranges
200 ohms to 20 Megohms in 6 ranges
- 30 to + 48 dB
±0.05%
600 V to ground

10 Hz to 100 MHz
10 Hz to 100 MHz
10 Hz to 10 MHz
0.5 l1S to 10 s
250 ns to 10 s
100 MHz
100 ns

Sine, square, triangle
0.01 Hz to 10 MHz
± 10%
± 4%
0.5 to 20 V
0.1 to 1000 sweeps/sec

$1995

are several high-gain amplifiers on the
board that are perfectly capable of ampli
fying noise as well as legitimate signal.
The problem is solved, or at least consid
erably reduced, by housing the card in a
metal shield. As you can see from the
details in Table I, the system's specifica
tions are as good as the better stand-alone
units.

As shown in Fig. 2, the software puts a
sexy display up on the graphics screen that
resembles a rack-mounted three-instru
ment set. That's a clever way to display the
data, because it cuts the learning curve
waydown. Either a mouse or the keyboard
can be used to move the cursor to any of
the switches and change the settings.
Doing so seems a bit strange at first, but
after a while it becomes second nature .

You can use the Virtual Cat as a stan
dard-instrument set, but the real strength
of the product is its ability to be pro
grammed. It's possible to write BASIC
programs that control the operation of any
of the three modules in the instrument. A
simple program will cause the Virtual Cat
to take measurements and record the in
formation on a disk. Not only that, but the
files can be loaded into a spreadsheet or
database manager for later analysis. Each
of the individual measurements will be
time- and date-stamped, so you can get an
annotated listing of circuit behavior.

If you plan on using the programmable
feature of the Virtual Cat, there is a high
level language package available that
gives you much more control over the
instrument than you have from BASIC.
For most applications, however, the
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BASIC package will probably be more 
than adequate. You can load and save in- 
strument setups. and program it to work in 
an unattended mode. Virtual Instruments 
plans to add more instruments to the basic 
package; by the time you read this there 
should be a digital scope, an IEEE -488 
interface module, and a relay switch. 

Computer scope 
If you're in the market for a scope and 

you own a computer, you should seriously 
consider a computer scope. They're more 
expensive than stand -alone units, but they 
give you lots of goodies for the money. RC 
Electronics (5386 -D Hollister Ave. , Santa 
Barbara, CA 93111) makes various de- 
vices that work in Apples and IBM's, and 
Heathkit (Benton Harbor, MI 49022) 
makes two different models for the IBM. 
All units from both companies are hard - 
ware/software combinations that use the 
graphics capability of the computer to dis- 
play a scope screen on the monitor. 

FIG. 3 -RCS IBM COMPUTERSCOPE provides 
16 input channels: all interlace circuitry fits on a 
standard IBM expansion card. 

The hardware component of the RC 
Computerscope is a plug -in card and a 

front panel. The Apple scope is a two - 
board set. but, as shown in Fig. 3, there is 
enough room on the larger IBM board to 
mount everything on a single card. The 
spec sheets reveal that there is a consid- 
erable difference in performance between 
the two versions of the scope. The IBM 
scope is much more powerful, has a larger 
bandwidth, more input channels. and so 
on. The Apple scope comes in two ver- 
sions; the difference between them is in 
the A/D converter used. The APLD2 uses 
an 8 -bit tracking A/D converter with a 
worst -case conversion time that provides 
a bandwidth of 100 kHz. In practice. 
bandwidth depends on the shape and am- 
plitude of the signal. Some signals will 
cause the APL-132 to fall apart at frequen- 
cies less than 100 kHz, but others will be 
measurable up to 1 MHz. 

The APL-HRI4 is based on a 14 -bit A/ 
D converter designed as a combination of 
tracking and flash converters to provide it 
with 14 -bit accuracy up to a worst -case 
frequency of 500 kHz. As with the APL- 
D2. the upper frequency limit depends on 
the characteristics of the signal being 
measured. 

TABLE 2 -RC COMPUTER SCOPE SPECIFICATIONS 

Parameter APL -02 APLHR -14 IBM Units 
Number of channels 2 4 16 
Vertical sensitivity 0.3-9 1 -10 0.200 -10 volts 
Vertical accuracy 1 0.1 0.1 
Vertical impedance 44 1000 20 k ohm 
Frequency response 100 50 250 kHz 
Maximum vertical input ±9 ±9 .10 volts 
Timebase 3.3 x 10-9 2 x 10-9 1.0 x 10-10 sec 

3.5 1 -99 datapoint 
Sampling rate 3.5 0.5 1 MHz 
Accuracy 0.1 0.1 0.1 °a 
Price $985 $1195 $2495 

TABLE 3 -HEATH SCOPE SPECIFICATIONS 

Number of channels 
Vertical sensitivity 
Vertical accuracy 
Vertical impedance 
Frequency response 
Maximum vertical input 
Time base 
Sampling rate 
Accuracy 
Price 

SD -4802 
SD -4850 

2 
5 mV to 5 V div 
5% 
1 megohm 
DC to 50 MHz 
125 V 
500 µs to 20 s div 
100 kHz 
5°' ° 

Kit 
$399.95 
$499.95 

Assembled 
$575 
$750 

TABLE 4- SYSTEM ONE SPECIFICATION 

Frequency Generator 
Frequency range 
Resolution 
Maximum output 
Accuracy 
Flatness 
Maximum distortion 

Analyzer Module 
Input range 
Accuracy 
Resolution 
Flatness 
Noise 

Distortion Module 
Frequency Range 
THD Range 
Minimum Input 
Accuracy 
Resolution 

Price 
Basic unit. 
single channel. 
3 modules 

10 Hz to 204.775 kHz 
0.005 
30 dOm (600 ohms) 
0 1 dB at 1 kHz 
0.05 dB (20 Hz to 20 kHz) 
001 °0 

0 to 140 V rms 
0.1 dB at 1 kHz 
0 1% 
0.05 dB (20 Hz to 20 kHz) 

114 dBu 

10 Hz to 100 kHz 
0 to 100°° 
10 mV 
05 dB 
0 1°° 

$5475 

The IS -16 and IS -16AT are RC's IBM 
scopes. The former is made to work in the 
XT and the latter is designed for the AT. 
Both are built around high -speed 12 -bit 
converters with 1 -MHz sampling rates. 
The Nyquist criterion indicates that you 
need a sampling rate that is at least twice 
the frequency of the measured signal in 
order to obtain meaningful results. RC 
claims only 250 kHz as the bandwidth. In 
practice the limit will vary for the same 
reason that it does with the Apple ver- 
sions. Specifications for all versions are 
shown in Table 2. 

All versions of the RC scopes offer 
digital storage. programmability, and a 

minimum of two -channel, triggered oper- 
ation. The APLHRI4 has an optional 
four -channel upgrade. and the IBM ver- 
sions can handle as many as sixteen chan- 
nels. All scope controls are set by 
command keys on the keyboard. and 
switching from one mode to another is 
very simple. 

The resolution of the displayed signals 
depends on the computer. The IBM screen 
presents a much better image than the 
Apple screen. but any part of the signal 
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TABLE 2-RC COMPUTER SCOPE SPECIFICATIONS

TABLE 3-HEATH SCOPE SPECIFICATIONS

Units

volts
%
k ohm
kHz
volts
sect
datapoint
MHz
%

Assembled
$575
$750

IBM
16

0.200-10
0.1
20

250
± 10

1.0 x 10-10

- 99
1

0.1
$2495

2
5 mV to 5 V/div
5%
1 megohm
DC to 50 MHz
125 V
500 us to 20 s/div
100 kHz
5%

$5475

10 Hz to 100 + kHz
oto 100%
10 mV
0.5 dB
0.1%

oto 140 V rms
0.1 dB at 1 kHz
0.1%
0.05 dB (20 Hz to 20 kHz)
- 114 dBu

10 Hz to 204.775 kHz
0.005%
30 d!3m (600 ohms)
0.1 dB at 1 kHz
0.05 dB (20 Hz to 20 kHz)
0.01%

All versions of the RC scopes offer
digital storage, programmability, and a
minimum of two-channel , triggered oper
ation. The APlrHRI4 has an optional
four-channel upgrade , and the IBM ver
sions can handle as many as sixteen chan
nel s . All sc ope co ntro ls are se t by
command keys on the keybo ard , and
switching from one mode to another is
very simple.

The resolution of the displayed signals
depend s on the computer. The IBM screen
presents a much better image than the
Apple screen, but any part of the signal

APLHR-14
4

1-10
0.1

1000
50

± 9
2 x 10-9

- 1
0.5
0.1

$1195

Kit
$399.95
$499 .95

APL-D2
2

0.3-9
1

44
100
± 9

3.3 x 10-9
3.5
3.5
0.1

$985

TABLE 4-SYSTEM ONE SPECIFICATION

Sampling rate
Accuracy
Price

Parameter
Number of channels
Vertical sensitivity
Vertical accuracy
Vertical impedance
Frequency response
Maximum vertical input
Timebase

Number of channe ls
Vertical sensitivity
Vertical accuracy
Vertical impedance
Frequency response
Maximum vertical input
Time base
Sampling rate
Accuracy
Price

SO-4802
SO-4850

Frequency Generator
Frequency range
Resolution
Maximum output
Accuracy
Flatness
Maximum distortion

Analyzer Module
Input range
Accuracy
Resolut ion
Flatness
Noise

Distortion Module
Frequency Range
THO Range
Minimum Input
Accuracy
Resolution

Price
Basic unit ,
single channel ,
3 modules

The IS-16 and IS-16AT are RC's IBM
scopes . The former is made to work in the
XT and the latter is designed for the AT.
Both are built around high-speed 12-bit
converters with I-MHz sampling rates.
The Nyquist criterion indicates that you
need a sampling rate that is at least twice
the frequency of the measured signal in
order to obtain meaningful results. RC
claims only 250 kHz as the bandwidth . In
practice the limit will vary for the same
reason that it does with the Apple ver
sions. Specifications for all versions are
shown in Table 2.

FIG. 3-RC'S IBM COMPUTERSCOPE provides
16 input channels; all interface circuitry fits on a
standard IBM expansion card.

The hardware component of the RC
Computerscope is a plug-in card and a
front panel. The Apple scope is a two
board set, but , as shown in Fig. 3, there is
enough room on the larger IBM board to
mount everything on a single card . The
spec sheets reveal that there is a consid
erable difference in performance between
the two versions of the scope . The IBM
scope is much more powerful , has a larger
bandwidth , more input channels, and so
on. The Apple scope comes in two ver
sions; the difference between them is in
the A/D converter used . The APlrD2 uses
an 8-bit tracking AID converter with a
worst-case conversion time that provides
a band width of 100 kHz. In practice ,
bandwidth depends on the shape and am
plitude of the signal. Some signals will
cause the APlrD2 to fall apart at frequen
cies less than 100 kHz, but others will be
measurable up to I MHz.

The APL-HRI4 is based on a 14-bit N
D converter designed as a comb ination of
tracking and flash converters to provide it
with 14-bit accuracy up to a worst-case
frequency of 500 kHz. As with the APlr
D2, the upper frequency limit depends on
the characteristics of the signal being
measured .

Computer scope
If you' re in the market for a scope and

you own a computer, you should seriously
consider a computer scope. They're more
expensive than stand-alone units, but they
give you lots of goodies for the money. RC
Electronics (5386- D Hollister Ave., Santa
Barbara , CA 93111) makes various de
vices that work in Apples and IBM 's, and
Heathkit (Benton Harbor, MI 49022)
makes two different models for the IBM.
All units from both companies are hard
ware/software combinations that use the
graphics capability of the computer to dis
play a scope screen on the monitor.

BASIC package will probably be more
than adequate. You can load and save in
strument setups, and program it to work in
an unattended mode. Virtual Instruments
plans to add more instruments to the basic
package; by the time you read this there
should be a digital scope, an IEEE-488
interface module , and a relay switch.
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can be examined in greater detail by ex- 
panding the scale. Sample screen and 
printer output is shown in Fig. 4. 

Since the RC units are storage scopes, 
you can save their signals on disk, and 
load them for analysis at your leisure. 
Once you use a storage scope it's really 
hard to go back to a non -storage type. 

You just know that computer instru- 
mentation is where things are going if 
Heath is getting into it. They have two 
scopes, both of which are available either 
in kit or assembled form. Both scopes 
convert an IBM -PC compatible computer 
to a 50 -MHz storage oscilloscope; one, 
the 4850, will also talk to an older stand- 
alone scope and convert it for use as the 
display of a 50 -MHz storage scope. Con- 
sequently, the 4850 (shown as this story's 
lead photo) has a slew of front -panel con- 
trols that determine how it works when 
you use it as a smart front end for a regular 
scope. 

FIG. 4 -THE IBM VERSION of RC's Comput- 
«scope provides both saw end herd-copy 
output. 

The 4850, and its less expensive coun- 
terpart, the 4802, are stand -alone boxes 
that output serial data to your computer on 
a standard RS -232 line. The specs for 
both units are shown in Table 3. The serial 
interface lets you forget about computer - 
generated noise, but it also puts an extra 
box on your workbench. The Heath 
scopes put their display on a standard 
IBM CGA (Color Graphics Adapter) card 
and are dual -trace triggered os- 
cilloscopes. The current settings, as well 
as the keyboard command options, are 
always displayed on the screen, so it 
doesn't take long to get comfortable with 
changing parameters and operating the 
instrument. 

Waveforms can be frozen, stored on 
disk, and then recalled for examination 
later. One nice feature of the Heath scopes 
is that you can display two stored wave- 
forms on the screen and simultaneously 
view a live dual -trace representation of the 
input signal. Since the stored waveforms 
are shown using the currently -set time - 
base and vertical -sensitivity settings, a 

real comparison can be made with the live 
traces. You can use any print utilities, 
including the PrtSc (Print Screen) key, to 
get a hardcopy image of the displayed 
waveforms. 

The scope's operating software is writ- 

ten in BASIC. and a compiled version of 
the program is what actually drives the 
system. The disk also contains the un- 
compiled version of the program, so that 
if you're into programming, you can 
customize the operation of the scope to fit 
any application you have in mind. And 
since the scopes deliver data via the 
RS -232 port, you can talk to the instru- 
ment via modem and do remote signal 
measurements. Heath supplies the neces- 
sary software on the disk that comes with 
the scope. 

Stand -alone storage scopes are coming 
down in price, but even the most expen- 
sive ones don't have all the features you 
get on a computer -based scope. Both 
Heath instruments are reasonably priced 
when you add up all the goodies you get. 

Computerized audio testing 
Computer -based test instruments aren't 

limited to standard bench meters. Several 
companies make high -quality products 
designed for special markets. Audio Pre- 
cision (P. O. Box 2209, Beaverton, OR 
97075) is a small company that produces 
a set of instruments specifically designed 
for audio analysis. Their IBM system con- 
sists of a short-slot plug -in board as well 
as a set of external rack -mount boxes. The 
measuring hardware is external because of 
noise in the IBM. A DB -25 on the rear of 
the plug -in card allows the internal and 
external hardware to communicate. Spec- 
ifications are shown in Table 4. 

Although Audio Precision uses a 

DB -25 connector, communications be- 
tween the two parts of the hardware are 
not done serially. As we mentioned ear- 
lier, when doing A/D conversion, the 
sampling rate must be at least twice the 
frequency of the signal being measured. 
depending on the accuracy you want. The 
lower limit is twice the measured frequen- 
cy, but the upper limit is set by the design- 
er, circuit costs, etc. 

Audio Precision's System One was de- 
signed with no compromises in mind, and 
its performance specs are as good as, if 
not better than, many stand -alone instru- 
ments. The sampling rate is so high that it 
would require a rate of about 40 kilobaud 
on a standard RS -232 channel. As a re- 
sult, the system uses a parallel interface. 
The rack (i. e., the external hardware) 
contains the notch and bandpass filters 
used for various kinds of analysis, as well 
as the generators for producing various 
test tones. 

The System One is a computer -based 
instrument, so the rack and the device 
under test are controlled via software. To 
take a simple example: If after connecting 
the hardware you want to test to the rack, 
the rest of the test procedure is done from 
the computer's keyboard. Software is 
loaded and the instrument panel is se- 
lected from a menu that appears at the 
bottom of the screen. The output of the 

frequency generator can be set on the left, 
and the measured data will be shown in 
the center. The present analyzer settings 
are also displayed in the center panel. You 
can change frequency, phase. bandwidth, 
and so on with a few keystrokes, and im- 
mediately see the results of those changes 
on the computer's screen. 

The real advantage of the System One is 
the fact that it's being run on a computer. 
Not only can any of the test results be 
graphed, but the software lets you define 
the coordinates, scaling, signal source, 
and other parameters. And, like the com- 
puter -based scopes, test results and setups 
can be saved in disk files. 

System One also allows unattended 
testing. In addition, a text editor can be 
called from the menu to let you write test 
procedures in an English -like language. 
Once you're familiar with the syntax, you 
can link several tests together and have 
them run sequentially at specified times. 
Procedures can have conditional state- 
ments in them, so you can run unattended 
tests with as much nested conditional 
branching as you need. You can also spec- 
ify limits in any test or procedure. And 
since a procedure can call in as many 
previously -saved test and limit files as you 
want, the System One is flexible enough to 
do even the most complicated sort of au- 
dio testing automatically. 

The basic Audio Precision hardware 
does a wide range of audio testing, but its 
utility can be increased with optional ex- 
tras. The extra hardware allows you to 
measure several kinds of IM distortion 
and wow and flutter: the addition of a 

switcher will let several devices be con- 
nected to the system at the same time. 

Sceptre III 
Even major semiconductor manufac- 

turers are recognizing the power available 
on today's personal computers. Gould - 
AMI (3800 Homestead Road, Santa 
Clara, CA 95051) has a system available 
for the IBM that aids the design of gate 
arrays and other ICs. The Sceptre III is a 

graphics- oriented package that allows 
OEM's to design and debug gate arrays. 
When the design is complete, you send 
the disk to AMI where its data is used to 
build an actual IC. 

Conclusions 
The computer -based instruments we've 

discussed are only the tip of the iceberg. 
There are many others. and more are 
showing up every day. In general, they're 
more expensive than their stand -alone 
counterparts, but you get much for your 
money. And as for IC- design software, it's 
interesting to note that several semicon- 
ductor companies have software packages 
that run on VAX workstations. But few 
have awakened to the incredible power 
waiting inside the very same box used for 
blasting aliens with a joystick. R -E 

can be examined in greater detail by ex
panding the scale. Sample screen and
printer output is shown in Fig. 4.

Since the RC units are storage scopes,
you can save their signals on disk, and
load them for analysis at your leisure .
Once you use a storage scope it's really
hard to go back to a non-storage type.

You just know that computer instru
mentation is where things are going if
Heath is getting into it. They have two
scopes, both of which are available either
in kit or assembled form. Both scopes
convert an IBM-PC compatible computer
to a 50-MHz storage oscilloscope; one,
the 4850, will also talk to an older stand
alone scope and convert it for use as the
display of a 50-MHz storage scope. Con
sequently, the 4850 (shown as this story's
lead photo) has a slew of front-panel con
trols that determine how it works when
you use it as a smart front end for a regular
scope .

FIG. 4-THE IBM VERSION of RC's Com put
erscope provides both screen and hard-eopy
output .

The 4850, and its less expensive coun
terpart, the 4802, are stand-alone boxes
that output serial data to your computer on
a standard RS-232 line. The specs for
both units are shown in Table 3. The serial
interface lets you forget about computer
generated noise, but it also puts an extra
box on your workbench. The Heath
scopes put their display on a standard
IBM CGA (Color Graphics Adapter) card
and are dual-trace triggered os 
cilloscopes . The current settings, as well
as the keyboard command options, are
always displayed on the screen, so it
doesn't take long to get comfortable with
changing parameters and operating the
instrument.

Waveforms can be frozen, stored on
disk, and then recalled for examination
later. One nice feature of the Heath scopes
is that you can display two stored wave
forms on the screen and simultaneously
view a live dual-trace representation ofthe
input signal. Since the stored waveforms
are shown using the currently-set time
base and vertical-sensitivity settings, a
real comparison can be made with the live
traces . You can use any print utilities,
including the PrtSc (Print Screen) key, to
get a hardcopy image of the displayed
waveforms.

The scope's operating software is writ-

ten in BASIC, and a compiled version of
the program is what actually drives the
system. The disk also contains the un
compiled version of the program, so that
if you're into programming, you can
customize the operation of the scope to fit
any application you have in mind . And
since the scopes deliver data via the
RS-232 port, you can talk to the instru
ment via modem and do remote signal
measurements . Heath supplies the neces
sary software on the disk that comes with
the scope.

Stand-alone storage scopes are coming
down in price, but even the most expen
sive ones don't have all the features you
get on a computer-based scope . Both
Heath instruments are reasonably priced
when you add up all the goodies you get.

Computerized aud io testing
Computer-based test instruments aren't

limited to standard bench meters . Several
companies make high -quality products
designed for special markets . Audio Pre
cision (P. O. Box 2209, Beaverton, OR
97075) is a small company that produces
a set of instruments specifically designed
for audio analysis. Their IBM system con
sists of a short-slot plug-in board as well
as a set of external rack-mount boxes . The
measuring hardware is external because of
noise in the IBM. A DB-25 on the rear of
the plug-in card allows the internal and
external hardware to communicate. Spec
ifications are shown in Table 4.

Although Audio Precision uses a
DB-25 connector, communications be
tween the two parts of the hardware are
not done serially. As we mentioned ear
lier, when doing AID conversion, the
sampling rate must be at least twice the
frequency of the signal being measured,
depending on the accuracy you want. The
lower limit is twice the measured frequen
cy, but the upper limit is set by the design
er, circuit costs, etc.

Audio Precision's System One was de
signed with no compromises in mind, and
its performance specs are as good as, if
not better than, many stand-alone instru
ments. The sampling rate is so high that it
would require a rate of about 40 kilobaud
on a standard RS-232 channel. As a re
sult, the system uses a parallel interface.
The rack (i. e., the external hardware)
contains the notch and bandpass filters
used for various kinds of analysis , as well
as the generators for producing various
test tones .

The System One is a computer-based
instrument, so the rack and the device
under test are controlled via software. To
take a simple example: If after connecting
the hardware you want to test to the rack,
the rest of the test procedure is done from
the computer's keyboard . Software is
loaded and the instrument panel is se
lected from a menu that appears at the
bottom of the screen . The output of the
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frequency generator can be set on the left,
and the measured data will be shown in
the center. The present analyzer settings
are also displayed in the center panel. You
can change frequency, phase, bandwidth,
and so on with a few keystrokes, and im
mediately see the results of those changes
on the computer's screen .

The real advantage of the System One is
the fact that it's being run on a computer.
Not only can any of the test results be
graphed, but the software lets you define
the coordinates, scaling, signal source,
and other parameters. And, like the com
puter-based scopes, test results and setups
can be saved in disk files.

System One also allows unattended
testing . In addition, a text editor can be
called from the menu to let you write test
procedures in an English-like language.
Once you're familiar with the syntax, you
can link several tests together and have
them run sequentially at specified times.
Procedures can have conditional state 
ments in them, so you can run unattended
tests with as much nested conditional
branching as you need . Youcan also spec
ify limits in any test or procedure. And
since a procedure can call in as many
previously-saved test and limit files as you
want, the System One is flexible enough to
do even the most complicated sort of au
dio testing automatically.

The basic Audio Precision hardware
does a wide range of audio testing, but its
utility can be increased with optional ex
tras. The extra hardware allows you to
measure several kinds of 1M distortion
and wow and flutter; the addition of a
switcher will let several devices be con
nected to the system at the same time .

Sceptre III
Even major semiconductor manufac

turers are recogniz ing the power available
on today's personal computers. Gould
AMI (3800 Homestead Road, Santa
Clara, CA 95051) has a system available
for the IBM that aids the design of gate
arrays and other IC's. The Sceptre III is a
graphics-oriented package that allows
OEM's to design and debug gate arrays .
When the design is complete, you send
the disk to AMI where its data is used to
build an actual Ie.

Conclusions
The computer-based instruments we've

discussed are only the tip of the iceberg.
There are many others , and more are
showing up every day. In general, they're
more expensive than their stand -alone
counterparts, but you get much for your
money. And as for IC-design software, it's
interesting to note that several semicon 
ductor companies have software packages
that run on VAX workstations . But few
have awakened to the incredible power
waiting inside the very same box used for
blasting aliens with a joystick. R-E
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Computer -AIDED 
ELECTRONICS Design 

High -powered design tools now run on personal computers: those tools 

eliminate much of the drudge work of design. increase productivity, and are fun to use! 

ROBERT GROSSBLATT, CIRCUITS EDITOR 

WHEN PERSONAL COMPUTERS STARTED TO SHOW UP IN THE 

late 1970's, the two most important qualifications for buying 
one were a healthy amount of both cash and curiosity. Even a 

basic machine cost a great deal of money, and there wasn't 
much software available. As a matter of fact, you could do 
little more than enter simple programs via front -panel switch- 
es. and read data on front -panel LED's. Not the most exciting 
way to spend a rainy evening. 

Fortunately, the capability of the personal computer has 

increased dramatically in the ten or so years since it first 
appeared. As things stand now, the gap between the main- 
frame and the PC is narrowing rapidly. New silicon superstars 
such as the 68020 and the 80386 can address gigabytes of 
memory, run as fast as 25 Mhz, and do real multi -tasking. 
What that means is that, within a few years. about the only 
thing you'll need a mainframe for is operating NORAD -and 
who wants to do that in the living mom? 

As PC hardware gets more and more sophisticated. so does 
the software that runs on it. For example. the primitive 
graphics programs of a few years back have matured into 
sophisticated CAD packages with features specifically de- 
signed for particular applications -architecture. mechanical 
engineering. and, of course, electronics. 

The number -crunching power of the typical PC has been 
used to eliminate the brain damage and tedium usually asso- 
ciated with a whole range of design activities. And nowhere 
is that more evident than in electronics design. As things 
stand now, a modest investment in software will not only save 

you countless hours of bench -time and breadboarding, but 
will also allow you to do waveform analysis and troubleshoot- 
ing without ever touching a component! 

There are many types of computers and many types of 
software; hut there are also, unfortunately, no standards. A 
disk containing software for one computer is unusable on 
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High-powered design tools now run on personal computers; those tools

eliminate much of the drudge work of design, increase productivity, and are fun to use!

ROBERT GROSSBLATI, CIRCUITS EDITOR

Computer -AIDED
ELECTRONICS Design

WHEN PERSONAL COMPUTERS STARTED TO SHOW UP IN T HE

late 1970 's , the two most important qualifications for buying
one were a healthy amount of both cash and curiosity. Even a
basic machine cost a great deal of money, and there wasn' t
much software available. As a matter of fact , you could do
little more than enter simple programs via front-panel switch
es , and read data on front-panel LED's. Not the most exciting
way to spend a rainy evening .

Fortunately, the capability of the perso nal computer has
increased dramatically in the ten or so years since it first
appeared. As things stand now, the gap between the main
frame and the PC is narrowing rapidly. New silicon supersta rs
such as the 68020 and the 80386 can address gigabytes of
memory, run as fast as 25 Mhz, and do real multi-tasking .
What that means is that, within a few years , about the only
thing you' ll need a mainframe for is operat ing NORAD-and
who wants to do that in the living room?

As PC hardware gets more and more sophisticated, so does
the software that runs on it. For examp le, the primitive
graphics programs of a few years back have matured into
sophisticated CAD packages with features specifically de
signed for particular applications-architecture , mechanical
engineering, and, of course, electronics .

The number-crunching power of the typical PC has been
used to eliminate the brain damage and tedium usually asso
ciated with a whole range of design activities. And nowhere
is that more evident than in electronics design. As things
stand now, a modest investment in software will not only save
you countless hours of bench-time and breadboarding. but
will also allow you to do waveform analysis and troubleshoot
ing without ever touch ing a compo nent!

There are many types of computers and many types of
software; but there are also, unfortunately, no standards . A
disk containing software for one comp uter is unusable on
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TABLE 1- PROGRAMS AND PRICES 

Apple Il Macintosh IBM -PC HP-150 
Microcap 54 i5 -- 5475 5475 
Microcap II 5895 5895 5895 
Micrologic $450 5450 5450 
DADSP (1) 5795 
Modeler (2) 

Notes: 1. DADISP is available for a number of computers. Contact the manufacturer for 
details, 

2. Contact the manufacturer for current licensing information 

FIG. 1 -THIS VOLTAGE REGULATOR was drawn by Microcap; the numbered nodes represent points 
where signal analysis can be done. 

another. Some of the software we'll be 
describing is available for several different 
machines. but much of it nuns on one and 
only one computer. Table I shows which 
of the programs that we'll discuss are 
presently available for which computers, 
but check with the manufacturers-new 
versions of hardware and software are an- 
nounced from time to time. 

1986 -style design 
In the past, the first thing you might do 

when you had an idea for a new circuit was 
to sit down with paper and pencil and start 
drawing circuits. Now you can use a com- 
puter for brainstorming: doing so gives 
you several advantages. For example, 
many general- purpose graphics programs 
will let you draw pictures on the screen. 
save them to disk. edit them. and print 
them. However. a few programs take 
things a step farther. Micmlogic and Mi- 
erocap from Spectrum Software (1021 S. 
Wolfe Road, Department F. Sunnyvale. 
('A 94087) work together to allow you to 
draw a circuit on the screen and then ana- 
lyze it by looking at the waveform gener- 
ated at any node in the circuit. 

Although the look and the program 
flow of both Microcap and Micrologic are 
similar, Microcap deals with analog cir- 
cuits, and Micmlogic deals with digital 

circuits. If you're familiar with one pro- 
gram. you'll have no trouble using the 
other. 

Software simulation of a circuit is an 
easy way to check a design without risk- 
ing turning silicon into scrap. And. given 
the complexity of those programs, the 
learning curve is surprisingly short. Cir- 
cuit data can be entered graphically or by 
generating a netlist that describes the 
components and how they're connected. 

A separate part of the program lets you 
define the characteristics of each of the 
components you'll be using. Doing so 
allows you to specify things like transistor 
gain, op -amp slew rate. logic -element 
truth tables. and so on. Then. after you've 
defined the operating characteristics of 
your components. you can lay out the cir- 
cuit using the graphics editor. The last 
step is to analyze the circuit. 

Example output 
Figure I is a voltage regulator that was 

drawn with Microcap. The symbols used 
in that drawing come from a standard li- 
brary that is supplied with the program. 

Adding components to the drawing is a 

simple matter of moving the cursor to the 
desired position and then telling the pro- 
gram that you want to add a part. You'll be 
asked for the type of part, its orientation. 

and other parameters. As soon as thc soft- 
ware knows exactly what you want. it will 
draw the component on the screen. 

If you're going to use a sub -section of a 

circuit more than once, you can save a 

great deal of time by building a circuit 
macro, analogous to a spreadsheet macro. 
The resistor network shown in Fig. 2. for 
example. could be converted to a macro 
and used in other drawings simply by 
loading it from disk. 

Because a macro is a shorthand way of 
including a pre-drawn circuit in a new 
design. an additional step must be fol- 
lowed when the macro is defined. After 
the macro is complete. you must label the 
points in it that will connect to the circuit 
using it. (It's much easier to do than to 
describe.) In Fig. 2, we labeled four 
points (A. B, C, and D) and saved the 
drawing to disk. Then we could add it to 
another drawing just as we would add any 
component. 

To insert a macro. move the cursor to 
the point in the circuit where you want the 
macro to appear, and then use the same 
keystrokes as in adding any other compo- 
nent. The result can be inserted as many 
times as you want. Macros not only sim- 
plify circuit creation, but they also make it 
easier to understand the drawing. 

Figure 3 shows the drawing of a simple 
RLC circuit that is driven by a pulsed 
voltage source. By doing a transient anal- 
ysis on the circuit. Microcap processes 
the drawing and comes up with a netlist 
similar to the one shown in Table 2. Mi- 
crocap shows you the parameters used for 
the analysis and lets you change them, if 
desired. Then Microcap does the circuit 

FIG. 2 -THIS RESISTOR NETWORK Is a "mac- 
ro" circuit that can be inserted into another cir- 
cuit as if it were a single component. 

aur wr nán 

w. .r 
m"- 

es sa f rows 

FIG. 3 -THIS SIMPLE RLC NETWORK is driven 
by a pulsed voltage source; the pulse param- 
eters can be defined independently. 

FIG. 1-THIS VOLTAGE REGULATOR was drawn by Microcap; the numbered nodes represent points
where signal analysis can be done.

Notes : 1. DADiSP is available for a number of computers. Contact the manufacturer for
details.

2. Contact the manufacturer for current licensing information.

FIG. 2-THIS RESISTOR NETWORK is a "mac
ro" circuit that can be inserted into another cir
cuit as if it were a single component.

FIG. 3-THIS SIMPLE RLe NETWORK is driven
by a pulsed voltage source; the pulse param
eters can be defined independentl y.

and other parameters . As soon as the soft
ware knows exactly what you want, it will
draw the component on the screen .

If you' re go ing to use a sub-section of a
circuit more than once, you can save a
great deal of time by building a circuit
macro, analogous to a spreadsheet macro.
The resistor network shown in Fig. 2, for
example , could be converted to a macro
and used in other drawings simply by
loading it from disk.

Because a macro is a shorthand way of
including a pre-drawn circuit in a new
design, an add itional step must be fol
lowed when the macro is defined . After
the macro is complete, you must label the
points in it that will connect to the circuit
using it. (It's much easier to do than to
describe .) In Fig . 2, we labeled four
points (A, B, C, and D) and saved the
drawing to disk . Then we could add it to
another drawing just as we would add any
component.

To insert a macro, move the cursor to
the point in the circuit where you want the
macro to appear, and then use the same
keystrokes as in adding any other compo
nent. The result can be inserted as many
times as you want. Macros not only sim
plify circuit creation, but they also make it
easier to understand the drawing .

Figure 3 shows the drawing of a simple
RLC circuit that is driven by a pulsed
voltage source. By doing a transient anal 
ysis on the circuit, Microcap processes
the drawing and comes up with a net list
similar to the one shown in Table 2. Mi
crocap shows you the parameters used for
the analysis and lets you change them, if
desired. Then Microcap does the circuit

Hp·150
$475
$895
$450

IBM-PC
$475
$895
$450
$795

Example output
Figure I is a voltage regulator that was

drawn with Micro cap. The symbols used
in that drawing come from a standard li
brary that is supplied with the program.

Adding components to the drawing is a
simple matter of moving the cursor to the
desired position and then telling the pro
gram that you want to add a part. You'll be
asked for the type of part , its orientation ,

circuits. If you're familiar with one pro
gram , you 'll have no trouble using the
other.

Software simulation of a circuit is an
easy way to check a design without risk
ing turning silicon into scrap. And, given
the complexity of tho se programs , the
learning curve is surprisingly short . Cir
cuit data can be entered graphically or by
generating a netlist that describes the
components and how they 're connected.

A separate part of the program lets you
define the characteri stic s of each of the
components you'll be using . Doing so
allows you to specify things like transistor
gain, op-amp slew rate , logic-element
truth tabl es , and so on . Then , after you' ve
defined the operating cha racteristics of
your components, you can layout the cir
cuit using the graphics editor. The last
step is to analyze the circuit.

(2)

$895

Macintosh

TABLE 1-PROGRAMS AND PRICES

$450

Apple II
$475Microcap

Microcap II
Micrologic
DADiSP (1)
Modeler

another. Some of the software we'll be
describing is available for several different
machines . but much of it runs on one and
only one computer. Table I shows which
of the programs that we 'll discuss are
presently available for which computers ,
but chec k with the manu facturers-new
versions of hardware and software are an
nounced from time to time .

1986-style design
In the past, the first thing you might do

when you had an idea for a new circuit was
to sit down with paper and pencil and start
drawing circuits . Now you can use a com
puter for brain storming: doing so gives
you several advantages . For example ,
many general-purpose graphics programs
will let you draw pictures on the screen,
save them to disk, edit them , and print
them . However , a few pro gr am s take
thing s a step farther. Micrologic and Mi
crocap from Spectrum Software (1021 S .
Wolfe Road, Dep artment F, Sunn yvale,
CA 94087) work together to allow you to
draw a circuit on the screen and then ana
lyze it by looking at the waveform gener
ated at any node in the circuit.

Although the look and the program
flow of both Microcap and Micrologic are
similar, Microcap deal s with analo g cir
cuits, and Micrologic deals with digit al
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No. 
4 

7 

10 

17 

Tyke 
V(T) 
Inductor 
Capacitor 
Resistor 

TABLE 2 -RLC NET LIST 

A B 
o 
1 

2 
2 

C D Parameter 
1 Pulse 
2 1 I. 
0 0.001 
0 50 ohms 

.í 

FIG. 4 -THE UPPER WAVEFORM shows the output of the pulse source in Fig. 3: the lower waveform 
shows the waveform at the right edge of the coil (node 2). 

math and graphically presents you with 
the results. as shown in Fig. 4. The top 
curve is the voltage waveform at node I 

(the output of the squarewave generator). 
and the bottom curve is the waveform gen- 
crated at node 2. 

In addition to transient analysis, Mi- 
crocap can also do AC, DC, and Fourier 
analysis. Micrologic can do similar things 
with digital circuitry. Without going into 
detail. both the schematic (Fig. 5-a) and 
the timing diagrams (Fig. 5 -b) are typical 
of what Micrologic can do for you. 

Circuit- design spreadsheet 
The real usefulness of Microcap and 

Micro logic is their ability to analyze the 
drawings they produce. There are more 
powerful graphics -only programs, but, as 

far as electronics is concerned. being able 
to simulate real -world circuit operation is 
much more important than generating 
pretty artwork. 

Spreadsheets let you manipulate finan- 
cial data and play "what if ' games. Mi- 
crologic and Microcap let you examine 
the operation of a circuit without ever 

touching a single piece of silicon. 
However, it takes much time and many 
keystrokes to analyze a circuit. change a 

few things, and then analyze it again. 
More than that, there's just no way to do a 

side -by -side comparison of several ver- 
sions of a circuit. However, within the past 
year or so, software has become available 
that gives you the flexibility of a 

spreadsheet for doing that type of circuit 
analysis. 

For example, DADiSP (Data Acquisi- 
tion and Digital Signal Processing) is a 

piece of software from DSP Systems ( I 

Kendall Square, Cambridge. MA 02139) 
that gives circuit designers the same 
power that Lotus 123 gives to accountants. 
Its a scientifically oriented spreadsheet 
whose cells display graphs rather than 
numbers. DADiSP has more than 150 dif- 
ferent scientific functions built in, so en- 
tering the formula for a particular 
waveform is relatively painless. 

Let's suppose that you've designed a 

circuit and have collected data by operat- 
ing the circuit with a range of different 
input signals, time constants, and so on. 
Once you've entered your data in a file. it 
can be loaded into one of the spreadsheet 
cells and the program will display the data 
in graphic form. See Fig. 6. DADiSP will 
let you perform a number of different 
analyses, as well as manipulate any of the 
graphs displayed on the worksheet. Avail- 
able functions range from simple signal 
arithmetic to complex calculations that 
use trig and calculus. 

One strength of the program is its abil- 
ity to refer to one window as a variable. 
For example, as shown in Fig. 7, you can 
see the result of a point -by -point multi- 
plication of two signals (which are dis- 
played in windows 1 and 2) by moving the 
cursor to a third window and entering the 
formula W2 WI. Then you can integrate 
the output of the third window, and dis- 
play it in a fourth. That sort of analysis and 
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a b 

FIG. 5- MICROLOGIC. the sister program of Microcap, can also do digital circuit analysis. FIG. 5-MICROLOGIC, the sister program of Microcap, can also do digital circuit analysis.

b

touching a single piece of silicon .
However, it takes much time and many
keystrokes to analyze a circuit, change a
few things, and then analyze it again.
More than that, there's just no way to do a
side-by-side comparison of several ver
sions of a circuit. However, within the past
year or so, software has become available
that gives you the flexibility of a
spreadsheet for doing that type of circuit
analysis .

For example, DADiSP (Data Acquisi
tion and Digital Signal Processing) is a
piece of software from DSP Systems (I
Kendall Square, Cambridge, MA 02139)
that gives circuit designers the same
powerthat Lotus 123gives to accountants.
It's a scientifically oriented spreadsheet
whose cells disp lay graphs rather than
numbers . DADiSP has more than ISO dif
ferent scientific functions built in, so en
tering the formula for a particular
waveform is relatively painless.

Let's suppose that you've designed a
circuit and have collected data by operat
ing the circuit with a range of different
input signals, time constants, and so on.
Once you 've entered your data in a file, it
can be loaded into one of the spreadsheet
cells and the program will display the data
in graphic form . See Fig. 6 . DADiSP will
let you perform a number of different
analyses, as well as manipulate any of the
graphs displayed on the worksheet. Avail
able functions range from simple signal
arithmetic to complex calculations that
use trig and calculus .

One strength of the program is its abil
ity to refer to one window as a variable.
For example, as shown in Fig. 7, you can
see the result of a point-by-point multi
plication of two signals (which are dis
played in windows I and 2) by moving the
cursor to a third window and entering the
formula W2 . WI . Then you can integrate
the output of the third window, and dis
play it in a fourth . That sort of analysis and

Circuit-design spreadsheet
The real usefulness of Microcap and

Micrologic is their ability to analyze the
drawings they produce. There are more
powerful graph ics-only programs, but, as
far as electronics is concerned, being able
to simulate real-world circuit operation is
much more important than generating
pretty artwork.

Spreadsheets let you manipulate finan
cial data and play "what if" games. Mi
crologic and Microcap let you examine
the operation of a circuit without ever

TABLE 2-RLC NET LIST

No. Type A B C 0 Parameter
4 V(T) 0 1 Pulse
7 Inductor 1 2 1 fLH

10 Capacitor 2 0 0.001 fLF
17 Resistor 2 0 50 ohms

a

FIG. 4-THE UPPER WAVEFORM shows the output of the pulse source in Fig . 3; the lower waveform
shows the waveform at the right edge of the coil (node 2).

math and graphically presents you with
the results, as shown in Fig. 4. The top
curve is the voltage waveform at node I
(the output of the squarewave generator),
and the bottom curve is the waveform gen
erated at node 2.

In addition to transient analysis, Mi
crocap can also do AC, DC, and Fourier
analysis . Micrologic can do similar things
with digital circuitry. Without going into
detail , both the schematic (Fig. 5-a) and
the timing diagrams (Fig. 5-b) are typical
of what Micrologic can do for you.
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operations ranging from simple arithmetic to complex calculations can be performed on the data. 
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FIG. 7 -THE DADiSP SPREADSHEET lets you relate cells and derive results by combining those cells 
in various ways. Windows 1 and 2 show two independent signals: Window 3 shows their product: and 
Window 4 shows the integration of Window 3. 

editing can be done with any of the pro- 
gram's built -in functions and arguments. 

DADiSP is a 64 -cell spreadsheet; the 
graphs contained in each cell can be inter- 
related. That means that changing the data 
in one cell will change the data in any 
related cells. Playing "what if using 
those capabilities can enable you to fine - 
tune a complex analog circuit without 
physically changing a single component 
in the actual circuit. 

One of the program's neatest features is 
its ability to graph the measured points 
and then interpolate the plot. DADiSP lets 
you look solely at a plot of your data. or at 
a curve that represents the best fit. After 
the program fits a curve to your data. you 
can activate a cursor that moves along the 
the curve and shows you the interpolated 
coordinates. For example. if you've plot- 
ted voltage versus time. DADiSP will give 
you interpolated values of voltage as you 
sweep the cursor across the time scale. 

That type of interpolation can be a real 
time -saver when you do some kinds of 
analog circuit design. Imagine, for exam- 
ple. designing an oscillator or a filter cir- 
cuit and calculating the values for the RC 
components. Doing the math isn't diffi- 
cult, but attaining a specific frequency 
using standard -value parts can be exas- 
perating. A good deal of that type of brain 
damage can be eliminated with DADiSP 
by plotting a graph of the circuit's time - 
constant formula and then running the 
cursor along the result. As you move the 
cursor, the relevant RC values will show 
up at the bottom of the screen. 

Other useful features include the ability 
to expand and compress the displays and 
automatically take care of scaling. Those 
features are important when you want to 
examine just a small part of a curve or 
look at an expanded time scale. 

DADiSP isn't for everyone. It's an ex- 
pensive piece of software, and it's only 
useful for some kinds of design and some 
kinds of designers. If you decide on com- 
ponent values by plugging things in and 
crossing your fingers. you won't get much 
use from the program. But for designers 
who do a lot of calculating and reading 
before ordering parts. DADiSP can be tre- 
mendously helpful. 

DADiSP is like any other sophisticated 
analytical tool: the more it's used. the 
more useful it becomes. If your circuit 
designs are heavily math intensive. the 
software may be well worth the invest- 
ment in time and money you'll have to 
make. The program goes a long way to- 
ward helping you visualize the effects of 
varying circuit parameters and making 
sense out of real -world data. 

Bose's Modeler 
The number -crunching and graphics 

capabilities of computers are slowly being 
put to use to solve problems in just about 
every area of electronic design. Paper- 

FIG.7-THE DADiSP SPREADSHEET lets you relate cells and derive results by combining those cells
in various ways. Windows 1and 2 show two independent signals; Window 3 shows their product -and
Window 4 shows the integration of Window 3.

editing can be done with any of the pro
gram 's built-in functions and arguments.

DADiSP is a 64-cell spreadsheet; the
graphs contained in each cell can be inter
related. That means that changing the data
in one cell will change the data in any
related cells. Playing "what if" using
those capabilities can enable you to fine
tune a complex analog circuit without
physically changing a single component
in the actual circuit.

One of the program's neatest features is
its ability to graph the measured points
and then interpolate the plot. DADiSP lets
you look solely at a plot of your data, or at
a curve that represents the best fit. After
the program fits a curve to your data , you
can activate a cursor that moves along the
the curve and shows you the interpolated
coordinates. For example, if you've plot
ted voltage versus time , DADiSP will give
you interpolated values of voltage as you
sweep the cursor across the time scale.

That type of interpolation can be a real
time-saver when you do some kinds of
analog circuit design . Imagine , for exam
ple, designing an oscillator or a filter cir
cuit and calculating the values for the RC
components. Doing the math isn't diffi
cult, but attaining a specific frequency
using standard-value parts can be exas
perating. A good deal of that type of brain
damage can be eliminated with DADiSP
by plotting a graph of the circuit's time
constant formula and then running the
cursor along the result. As you move the
cursor, the relevant RC values will show
up at the bottom of the screen.

Other useful features include the ability
to expand and compress the displays and
automatically take care of scaling . Those
features are important when you want to
examine just a small part of a curve or
look at an expanded time scale.

DADiSP isn't for everyone . It's an ex
pensive piece of software, and it's only
useful for some kinds of design and some
kinds of designers . If you decide on com-

o ponent values by plugging things in and
crossing your fingers, you won't get much
use from the program. But for designers
who do a lot of calculating and reading
before ordering parts, DADiSP can be tre
mendously helpful.

DADiSP is like any other sophisticated
analytical tool : the more it's used, the
more useful it becomes . If your circuit
designs are heavily math intensive, the
software may be well worth the invest
ment in time and money you'll have to
make . The program goes a long way to
ward helping you visuali ze the effects of
varying circuit parameters and making
sense out of real-world data .

Bose's Modeler
The number-crunching and graphics

capabilities of computers are slowly being
put to use to solve problems in just about
every area of electronic design . Paper-
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work and guesswork are being replaced 
by software and keystrokes. One field that 
is just starting to benefit from the use of 
the computer is acoustic design. Setting 
up a successful sound system in a large 
room has traditionally been the result of a 

combination of physical measurements. 
past experience, speaker dynamics, and a 

great deal of personal bias. 
Before any attempt can be made to de- 

cide on the installation for a particular 
room, an enormous amount of data must 
be collected. Room dimensions and con- 
struction details, architectural features, 
reflectivity, and speaker characteristics 
are only a few of the specifications that 
must be known before design work can 
begin. Even then the math is time -con- 
suming and must be re-done if any of the 
data changes. 

The Bose Corporation has recently in- 
troduced acoustic design software called 
Modeler that simplifies data entry and 
uses extensive graphics to display an 
acoustic model of the room. The designer 

uses the program's graphics front end to 
create a set of planes that define the room, 
and then he specifies the physical material 
of each of the planes. 

Next the computer builds a three -di- 
mensional model of the room, taking ac- 
count of the degree of sound absorbency 
and reflectivity of all surfaces. The model 
is displayed on- screen; it can be rotated 
around any of the three axes and redrawn 
to show the view from any angle. Figure 
8 -a shows a three -dimensional view of a 

room. You can see how the model was 
defined by building a series of planes. The 
location of any point in the room can be 
found because the plane dimensions and 
elevations were entered into the program 
while the room was being drawn on the 
screen. 

The locations of the speaker clusters 
are entered by putting the cursor at the 
desired point and indicating which way 
they point. Since we're dealing with a 

three -dimensional model, the speaker di- 
rection is specified by entering three fig- 
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FIG. 8- BOSE'S MODELER lets you do acoustic design on the screen of your computer. The three - 
dimensional model of a room shown in ais defined by building a series of planes. As shown in b, 
speaker direction is defined by pitch, roll. and yaw parameters. 

ures to represent pitch. roll, and yaw. See 
Fig. 8 -b. The speaker's characteristics are 
contained in data files, so all that the de- 
signer must do is to tell the program what 
kind of speakers will be used. 

After the speaker data has been en- 
tered, the computer has everything it 
needs to calculate and display any of the 
standard acoustic parameters at any point 
in the room. Those parameters include 
both direct and reflected components, 
time delay, relative loudness, and so on. If 
a change is made in any of the architec- 
tural features or speaker characteristics, 
the program will recalculate the param- 
eters as necessary. 

Being able to spot -check the acoustic 
parameters at any point in a room is nice, 
but the sexiest feature of the Bose software 
is its ability to draw an acoustic map of the 
room. It does that by calculating the 
sound- pressure level at every point in the 
room; it then displays the results using 
varying shades of gray to represent dif- 
ferent acoustic levels. 

The resulting gray -scale map gives the 
designer a graphic representation of the 
sound level anywhere in the room. That 
lets him spot areas that need reinforce- 
ment or muting, all without installing any 
hardware. 

Modeler provides the acoustic designer 
with a diagnostic tool that is as powerful 
in its field as are the other software pack- 
ages we discussed earlier in theirs. In this 
case the computer has given the designer 
capabilities that were unheard of as few as 

five years ago. The result is greater ac- 
curacy, lower design cost, and increased 
productivity. 

Conclusions 
The growth of sophisticated hardware 

and software for the personal computer 
has been unbelievably rapid since the days 
of the Altair and the Imsai (the 
mid- I970's). It's a bit of a mind -bender to 
realize that some of the things routinely 
done on personal computers today 
weren't possible even on mainframes ten 
years ago. 

And there's no end in sight. Even those 
of us that only like to fool around on the 
weekend can use computerized tools on a 

PC to reduce the donkey work of elec- 
tronics design. 

The software we've discussed here is 
only the tip of the iceberg. Many more 
products are available and just about every 
area of electronics, from designing IC's to 
laying out printed -circuit boards, has ben- 
efited from the popularity of the personal 
computer. If you find yourself spending a 

great deal of time at the workbench. 
there's a good chance that your work can 
be made much easier by using a computer. 
And you don't need a mainframe to enjoy 
the benefits that sophisticated design cir- 
cuitry can produce. Besides, you can't 
play Pacman on a mainframe. R -E 
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ures to represent pitch, roll, and yaw. See
Fig. 8-b. The speaker's characteri stics are
contained in data files, so all that the de
signer must do is to tell the program what
kind of speakers will be used .

After the speaker data has been en
tered , the computer has everything it
needs to calculate and display any of the
standard acoustic parameters at any point
in the room . Those parameters include
both direct and reflected components,
time delay, relative loudness, and so on. If
a change is made in any of the architec
tural features or speaker characteristics,
the program will recalculate the param
eters as necessary.

Being able to spot-check the acoustic
parameters at any point in a room is nice,
but the sexiest feature of the Bose software
is its ability to draw an acoustic map of the
room . It does that by calculating the
sound-pressure level at every point in the
room; it then displays the results using
varying shades of gray to represent dif
ferent acoustic levels.

The resulting gray-scale map gives the
designer a graphic representation of the
sound level anywhere in the room . That
lets him spot areas that need reinforce
ment or muting, all without installing any
hardware.

Modeler provides the acoustic designer
with a diagnostic tool that is as powerful
in its field as are the other software pack
ages we discussed earlier in theirs . In this
case the computer has given the designer
capabilities that were unheard of as few as
five years ago. The result is greater ac
curacy, lower design cost, and increased
producti vity.

Conclusions
The growth of soph isticated hardware

and software for the personal computer
has been unbelievably rapid since the days
of the Altair and the Imsai (the
mid-1970 's). It's a bit of a mind-bender to
realize that some of the things routinely
done on personal computers today
weren 't possible even on mainframes ten
years ago.

And there's no end in sight. Even those
of us that only like to fool around on the
weekend can use computerized tools on a
PC to reduce the donkey work of elec
tronics design .

The software we've discussed here is
only the tip of the iceberg . Many more
products are available and just about every
area of electronics , from designing IC's to
laying out printed-circuit boards , has ben
efited from the popularity of the personal
computer. If you find yourself spending a •
great deal of time at the workbench,
there's a good chance that your work can
be made much easier by using a computer.
And you don't need a mainframe to enjoy
the benefits that sophisticated design cir
cuitry can produce. Besides , you can't
play Pacman on a mainframe. R-E
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uses the program's graphics front end to
create a set of planes that define the room,
and then he specifies the physical material
of each of the planes.

Next the computer builds a three-di
mensional model of the room , taking ac
count of the degree of sound absorbency
and reflectivity of all surfaces. The model
is displayed on-screen; it can be rotated
around any of the three axes and redrawn
to show the view from any angle. Figure
8-a shows a three-dimensional view of a
room. You can see how the model was
defined by building a series of planes. The
location of any point in the room can be
found because the plane dimensions and
elevations were entered into the program
while the room was being drawn on the
screen.

The locations of the speaker clusters
are entered by putting the cursor at the
desired point and indicating which way
they point. Since we're dealing with a
three-dimensional model, the speaker di
rection is specified by entering three fig-
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work and guesswork are being replaced
by software and keystrokes . One field that
is just starting to benefit from the use of
the computer is acoustic design . Setting
up a successful sound system in a large
room has traditionally been the result of a
combination of physical measurements ,
past experience, speaker dynamics, and a
great deal of personal bias .

Before any attempt can be made to de
cide on the installation for a particular
room, an enormous amount of data must
be collected. Room dimensions and con
struction details, arch itectural features,
reflectivity, and speaker characteristics
are only a few of the specifications that
must be known before design work can
begin. Even then the math is time-con
suming and must be re-done if any of the
data changes.

The Bose Corporation has recently in
troduced acoustic design software called
Modeler that simplifies data entry and
uses extensive graphics to display an
acoustic model of the room. The designer
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THE BIG ONE FINALLY CAME THIS Au- 
thor's way: a job providing both financial 
reward and a fascinating challenge for his 
company. Vesta Technology. The project: 
To design a robot, including a control 
computer. an arm, and additional sub- 
systems for motion control. navigation. 
and operator input/output. While design- 
ing the robot. we discovered much about 
the personal robot industry. For one. it 
appears to be dominated by expensive 
robots with limited capabilities. We felt 
that a new approach could make a home 
robot more affordable and more exciting. 

Designing a robot requires expertise in 
a number of areas. including mechanics, 
electronics. and computer hardware and 
software. In order to augment Vesta's lim- 
ited abilities in the field of mechanical 
engineering, we enlisted Stock Drive 
Products to aid our development effort. 
That company is the major supplier of 
mechanical components to the industrial 
robotics market. Sec the Sources box for 
their address. 

The cost of a robot 
'Stop tor a moment and consider why 

personal robots are so expensive. One rea- 

STEVEN E. SARNS 

R -E 
ROBOT 

You needn't be satisfied with a robot 

that looks and acts like all the rest. You can 

customize our robot to your heart's content - 
and share your designs with other readers! 

son is that a considerable markup takes 
place at each point in the distribution 
chain. A manufacturer's purchasing de- 
partment must have a secure supply of 
pans, so it may be willing to pay higher 
prices to attain that security. The hob- 
byist, however. has the advantage of being 
able to buy from less -expensive sources of 
parts. He can. for example. take advan- 
tage of surplus outlets. thereby eliminat- 
ing middlemen; the result is a substantial 
savings over manufacturers' prices. 

As for the controller. we designed a 

complete low -cost single -board computer 
that is highly compatible with the 
IBM -PC. Our approach emphasizes the 
use of flexible electronics that allow you 
to customize your robot with available 
mechanical parts. 

By providing the electronic- control 
system and minimizing mechanical costs. 
we believe that building a personal robot 
can be both entertaining and affordable. 
In the upcoming series of articles. we will 
show you how you can adapt our designs 
to your problems. 

The main components of our system 
are the single -board development system. 
a control/sensing board. and control soft- 
ware. Because the electronics systems are 
efficient and adaptable, you are free to 
interface them with whatever mechanical 
system meets your needs. The systems 

software that we have developed (and are 
still developing) is quite sophisticated, 
but the applications programming is left 
to you. 

The bottom line is that we are not offer- 
ing a kit for the type of ready -to- assemble 
robot that so many other companies offer: 
rather. we are suggesting that you can 
build the robot that you really want or 
need by integrating our control system 
with your mechanical design. 

Overview 
As we discuss the specifications of the 

R -E Robot. keep in mind that you can 
build your robot with other components. 
and in other configurations. 

Our robot is powered by two 12 -volt 
lead -acid batteries: it has a top speed of 
five miles per hour. Although we used 
utility batteries. we could have used auto 
or motorcycle batteries. Circuitry that in- 
dicates when power is low is included on- 
board, as is a 117 -volt AC battery charger. 

The robot's drive system consists of 
two independent 10.5 -inch pneumatic 
tires that are connected to two toothed belt 
drives and to two 1/2o-horsepower IX' tor- 
que motors. A caster mounted at the rear 
provides lateral stability and ease of 
movement. 

The robot is equipped with sensors for 
measuring temperature. light. and sound. 

ROBOT
You needn 't be satisfied with a robot

that looks and acts like all the rest. You can

customize our robot to your heart's content

and share your designs with other readers!

Overview
As we discuss the specifications of the

R-E Robot , keep in mind that you can
build your robot with other components,
and in other configurations.

Our robot is powered by two 12-volt
lead-acid batteries; it has a top speed of
five mile s per hour. Although we used
utility batteries, we could have used auto
or motorcycle batteries. Circuitry that in
dicates when power is low is included on
board , as is a 11 7-volt AC battery charge r.

The robot's drive system consists of
two independent IO.5-inch pneumatic
tire that are connected to two toothed belt
drives and to two !ho-horsepower DC tor
que motors. A caster mounted at the rear
provides lateral stability and ease of
movement.

The robot is equi pped with sensors for
measuring temperature, light, and sound .

software that we have developed (and are
till developing) is quite sophisticated,

but the applications programming is left
to you.

The bottom line is that we are not offer
ing a kit for the type of ready-to-assemble
robot that so many other companies offer;
rather. we are suggesti ng that you can
build the robot that you really want or
need by integrat ing our contro l system
with your mechanical design .

son is that a considerable markup takes
place at eac h point in the distribution
chain. A manufacturer's purchasing de
partment must have a secure supply of
parts, so it may be will ing to pay higher
prices to atta in that security. The hob
byist , however. has the advantage of being
able to buy from less-expensive sources of
parts . He can. for example. take advan
tage of surplus outlets. thereby eliminat
ing midd lemen; the result is a substantial
savings over manufacturers' prices.

As for the con troller. we designed a
complete low-cost single- board computer
th at is h igh ly co mpa ti b le wit h th e
IBM-PC. Our approach emphasizes the
use of flexible electronics that allow you
to customize your robot with available
mechanica l parts .

By provid ing the electronic-control
ys tern and minimizing mechanical costs,

we believe that building a personal robot
can be both entertaining and affordab le.
In the upcom ing series of article . we will
show you how you can adapt our design s
to your problems.

The main components of our system
are the single-boa rd development system,
a control/sensi ng board. and con trol soft
ware. Because the electronic sy tems are
efficie nt and adaptable . you are free to
interface them with whatever mecha nica l
system meets your needs . The systems
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per. onal robots are so expe nsive. One rea-

THE BIG ONE FINALLY CAME TH IS AU

thor's way: a job providing both financial
reward and a fascin ating challenge tor his
company. Vesta Technology. The project:
To design a robot , including a control
computer, an arm, and additional sub
sys tems for motion co ntrol. navigation ,
and ope rator input/output. While design
ing the robot. we discovered much about
the per .onal robot industry. For one, it
appears to be dom inated by expensi ve
robot with limited capabilities. We felt
that a new approach could make a home
robot more affordable and more exci ting.

Designing a robot requires expertise in
a number of areas, including mecha nics.
electronics. and com puter hard ware and
oftware . In order to augment Vesta's lim

ited abi lities in the field of mechani cal
engi neering, we e nlis ted Stock Drive
Products to aid our developm ent effort.
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FIG. 1 -RE'S PERSONAL ROBOT has a unique mechanical configuration. This artist's conception 
shows the overall structure of our prototype The robot can be modified to suit just about any 
application. 

Microswitch collision detectors and sonar 
ranging, usable at distances as great as 20 
feet. arc also provided. 

The robot lacks a traditional robot arm. 
Instead. it features a powerful gripper that 
rides a vertical track at the front of the 
unit. The arm. as shown in Ag. I, some - 
what resembles an industrial forklift. 
While some flexibility is sacrificed using 
that approach, some important advan- 
tages are gained. For one thing. the me- 
chanical design is greatly simplified. That 
means that greater lifting capacity could 
be provided without greatly increasing 
cost. The gripper is capable of vertical 
travel from floor level to about table 
height. 

In addition. the robot has options for an 
RE link. a speech synthesizer. and even a 

speech -recognition system. 

The RPC 

The hardware that makes it all possible 
is the RPC (Robotic Personal Computer). 
The heart of the RPC is a highly integrated 
Intel 80188 microprocessor: it signifi- 

cantly reduces costs by including - --in the 
IC package -many support devices that 
are external to the 8088 (used in a true - 
blue IBM -PC). The entire computer oc- 
cupies a PC board that is less than eight 
inches on a side. 

The interface between the RPC and the 
I/O unit is an adaptation of the IBM -PC 
bus. Signals from that bus are available at 

a 60- conductor IDC connector. That bus 
allows prototype circuits to he built with- 
out using special prototype cards. 

Control boards 
The RPC controls three custom boards. 

Board I. shown in Fig. 2. contains most of 
the basic control circuits: with it and the 
RPC. the robot is capable of unsupervised 
operation. Board I controls the two torque 
(drive) motors. Each PWM (Pulse -Width 
Modulation) drive -motor controller can 
deliver as much as 500 watts per wheel. A 
feedback encoder allows the RPC to keep 
track of speed and position. Torque load is 
also monitored. 

Other Board -I functions include grip- 

per -motor control. and control of the so- 
nar ranging system. Based on the Texas 
Instruments and Polaroid sonar systems. 
the ranging system can be used for colli- 
sion avoidance, navigation. and security. 
Board I also contains several mis- 
cellaneous systems. including the battery 
charger. the DC -DC converter. and a 

beeper alarm. The environmental sensing 
systems (temperature. light. and sound 
detectors) are also on Board I. Last. the 
collision detector outputs are processed 
on that board. 

The robot differs from many projects 
presented in Radio -Electronics in that it 
is an evolving project. Many of its circuits 
are still in the design or testing phase. As a 

result. some of the final details may differ 
from those presented here. The other two 
control boards fall into the still- being -de- 
signed category. As of now, Board 2 will 
contain the speech synthesis and recogni- 
tion hardware. and that Board 3 will 
house the RF data link. 

Software 
Complementing the hardware is a flexi- 

ble programming environment that allows 
the programmer to choose his favorite and 
most productive language. The RPC may 
he programmed in two different ways. 

One approach involves use of either of 
the onboard languages: BASIC and 
FORTH. Each language is a combination 
operating system, development system. 
and high -level language. Each includes 
debugging support. inherent ROMability. 
and access to mass storage. and each sup- 
ports interrupt programming, integrated 
procedures, and multitasking. An on- 
board EPROM programmer allows soft- 
ware to be written, tested. and burned into 
EPROM for dedicated use. 

The other approach makes use of the 
RPC's IBM -PC compatibility. The RPC 
boots most operating systems designed 
for the PC. thereby allowing the program- 
mer to choose his favorite language. As- 
sembler. Fortran. Pascal, C. BASIC. 
Compiled BASIC. and many others are 

all available. Programs in those languages 
can also be burned into ROM, if the com- 
piler used generates ROMable code. Pro- 
gram code can also remain stored in 
battery backed -up static RAM for power - 
on execution. In addition. programs and 
data can also be stored on floppy disks. 
The RPC can accommodate any mixture 
of as many as four 3.5- and 5.25 -inch 
floppy -disk drives. 

RCL 
Although the robot's software is not yet 

as extensive as we would like, modules 
have been written to test each of the 
robot's capabilities. The next step is an 
extremely sophisticated Robotic Control 
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FIG. l-R·E'S PERSONAL ROBOT has a unique mechanical configuration. This artist's conception
shows the overall structure of our prototype. The robot can be modified to suit lust about any
application.

SONAR RANGE
&

ENVIRONMENTAL
SENSING

o
o

Microswi tch colli sion detectors and sonar
ran ging , usable at distances as great as 20
fee t. arc also provided .

The robot lacks a traditional robot arm.
Instead. it featu res a powerful gripper that
ride s a vertica l track at the front of the
un it. The arm, as shown in Fig . I, so me
what resembles an indust ria l forklift .
Wh ile some flexibility is sacrificed using
that approach. some important ad van
tages are gained . For one thing . the me
cha nical design is greatly simplified. That
means that greate r lifting capacity could
be provided without greatly increasi ng
cost. The gripper is capable of vertical
tra vel fro m floo r level to about table
he ight.

In addition. the robot has options for an
RF link. a speech sy nthesizer. and even a
speech-recognition system.

The RPC
The hardware that makes it all possible

is the RPC (Robotic Personal Computer).
TIle heart of the RPC is a highly integrated
Intel 80 188 microprocessor: it sig nifi-

RADIO
LI NK

DISK
DRIVE

12V
-+--t-BATTERY

12V
-+-----t---o>'4- BATTERY

cantly reduces co sts by including-in the
IC package-many support devices that
are externa l to the 8088 (used in a true
blue IBM-PC). The entire computer oc
cupies a PC board that is less than eight
inches on a side .

The interface between the RPC and the
I/O unit is an adaptation of the IBM-PC
bus. Signals from that bus are available at
a 60-conductor IDC co nnec tor. That bu
allows prototype circ uits to be built with
out using pecial prototype cards .

Control boards
The RPC co ntro l three custom boards.

Board I. shown in Fig. 2. co ntains most of
the basic control c ircuits: with it and the
RPC. the robot is ca pable of unsupervi ed
operation. Board I co ntrols the two torque
(drive) motors . Each PWM (P ulse-Width
Modulation ) dri ve-motor co ntro ller ca n
deliver as much as 500 watts per wheel. A
feedback encoder allows the RPC to keep
track ofspeed and position . Torque load is
also monitored .

Other Board -I functions include grip-

per-motor control, and co ntrol of the so
nar ranging sys tem . Based on the Texas
Instruments and Polaroid sonar sys tem .
the ranging sys tem can be used for colli
sion avoidance, navigation . and security.
Board I a lso co ntai ns seve ra l mis
ce llaneous sys tems. including the battery
ch arger. the DC-D C co nve rte r. and a
beeper alarm . The environmental sensing
systems (temperature . light. and sound
detectors) are also on Board I. Last , the
collision detector outputs are proce sed
on that board .

The robot differs from many projects
presented in Radio-Electronics in that it
is an evolvin g project. Many of its circuits
are still in the design or testing phase . As a
result. some of the final details may differ
from those presented here. TIle other two
co ntrol board s fall into the still-being-de
signed ca tegory. As of now. Board 2 will
cont ain the speec h synthes is and recogni
tion hardware , and that Board 3 will
house the RF data link.

Software
Compl ementing the hardware is a flexi

ble programm ing environment that allows
the programmer to choose his favorite and
most product ive language. The RPC may
be programmed in two different ways.

One approach involves u e of either of
the onboard lan guages: BASIC and
FORTH . Each language is a combinatio n
operating sys tem, developme nt system .
and high-level language . Each includes
debugging suppo rt, inherent ROMability,
and access to mass storage, and each sup
ports interrupt programming, integrated
procedures , and multitask ing. An on
board EPROM programm er allows soft
ware to be wr itten . tested , and burned into
EPROM for dedicated use.

The other approach makes use of the
RPC's IBM-PC compatibility. The RPC
boots most operating systems designed
for the PC, thereby allowing the program
mer to choose his favorite lang uage . As
sembler, Fortran, Pascal, C . BASIC .
Compiled BASIC. and many others are
all available. Programs in those languages
can also be burned into ROM, if the com 
piler used generate ROMabie code. Pro
gra m code can also remain sto red in
battery backed-up . tatic RAM for power
on execution . In addition. programs and
da ta can al 0 be stored on floppy disks.
The RPC can accommodate any mixt ure
of as many as four 3.5- and 5.25-inch
floppy-disk drives .

RCL
Althoug h the robot's software is not yet

as extensive as we would like . modules
have been writte n to test eac h of the
robot's capabili ties . The next step is an
extremely sophisticated Robotic Contro l
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SOURCES 

Can you imagine what a robot we could 
build with a staff of 250,000 (the entire 
readership of Radio-Electronics)/ One 
key to the success of the R -E Robot is the 
collective development capability of that 
readership. In an effort to encourage the 
exchange of programs. sources of parts, 
hardware enhancements, and any other 
items of general interest. Radio -Elec- 
tronics, Stock Drive Products. and Vesta 
Technology are each offering special sup- 
port 

Radio-Electronics will open a special 
section of its new remote bulletin board 
system (RE -BBS) to builders of the R -E 
robot. You can reach the bulletin board by 
calling 516- 293 -2283. 

Stock Drive Products (55 S. Denton 
Ave., New Hyde Park. NY 11040 516.328- 
0200) has agreed to supply a kit of parts 
for the drive sub-system. including two 10- 
inch pulleys and two 2 -inch pulleys. Part 
number 2Z6- RL11862 is available for 
$32.00. 

To simplify the mechanical aspects of 
building a robot, Vesta will sell, for a lim- 
ited time. an aluminum chassis (resem- 
bling the one in Fig. 1) at cost. 
approximately 545 The fully- populated 
RPC will be available for $294, including 
16K of RAM and the FORTH operating 
system. The Board -1 PC board is avail- 
able as a bare board for $41, or fully as- 
sembled for $289. All source code for 
testing the robot and implementing RCL is 
available on a 5.25 -inch disk for $2.00. All 
Vesta products are covered by a 15-day 
return policy. MasterCard or Visa accept- 
ed, no purchase orders or terms available. 
Please add $8.00 for shipping and han - 
dling for the computer board. Vesta Tech- 
nology. Inc.. 7100 W. 44th Avenue, Suite 
101, Wheatridge, CO 80033. 303- 
422.8088. 

Additional sources for various parts and 
sub-systems will be listed in future install- 
ments of this article. R -E 

Language (RCL). The inclusion of RCL 
on -board is possible only because of the 
power of the RPC. 

The onboard R('l. puts our robot a step 
ahead of almost all other home robots. 
Most robots are controlled with obscure 
software commands. A typical motion 
function could be programmed as follows: 

OUT (1,1):REM Turn on drive motors 
DELAY 1000:REM For one second 
OUT (1,0):REM Then turn off motors 

RCL allows the operator to program the 
same function as: 

10 FEET FORWARD 
Choosing a language in which to im- 

plement RCL was not an easy task. Be- 
cause RCL was to be interpreted, we had 
to implement it in a language that ex- 
ecutes quickly. To ease development and 
to allow people to customize RCL for 
their own purposes, it had to be written in 
a high -level language. We also wanted to 
minimize the cost of the hardware re- 
quired for developing the RCL interpreter. 

TABLE 1- 
SPECIFICATIONS COMPARISON 

RB -5X Robot HERO 2000 R -E Robot 
Dimensions 

Weight 

Speed 

Arm 

13" diameter : 23" 
high 

24 pounds with arm 

.23 mph 

4 axes and gripper 

12 oz payload 

1', second 

16.5" wide x 22.5" 
long x 32.4" high 

78 pounds with arm 

1 mph 

4 axes and gripper 

16 oz payload 

6 "'second 
tactile feedback 

19" long k 18' wide 
x 20" high 

55 pounds with arm 

5 mph 

1 axis and gripper 

10 pound payload 

8 'second 

Language Tiny BASIC Interpreted BASIC 
with specialized 
robotic commands 

Multitasking FORTH 
with user alteraable 
Robot Control 
Language (RCL) 
overlay 

Subsystems Two RS -232 ports Two RS -232 ports Two RS -232 ports 

8 I O lines Cassette I O Disk drives (4) 

Sonar system Sonar system Sonar system 

8 perimeter bumper Environmental Environmental 
panels sensing sensing 

Speech synthesis Speech synthesis Speech synthesis 

Motor speed control Motor speed control 
Real -time clock Real -time clock 

Keyboard LCD Collection sensor 

Sleep Mode No Up to 6 days Months 

Battery 6 VDC 12 VDC 2 12 VDC 
90 WH 288 WH 480 WH 
Sealed Sealed 

Operator Terminal Teach pendant Terminal 

Interface Keyboard with 
special function 
keys and keypad 

Direct or remote 
connection 

LCD on robot 

Remote Control None RF link. 100' range 
built in to teach 
pendant 

RF link attaches to 
user supplied RF 
transceivers 

Microprocessor 8073. 4MHz 8088. 5MHz 80188. 8MHz 

Mass Storage 2K ROM Cassette tape, disk 
optional in future 

Disk, optional 

Memory 8K'16K RAM 24K'576K RAM 16K 768K 
2K ROM 64K ROM 48K ROM 

Bus None Proprietary 12 slot 
back plane, based 
on S -100 

Modified IBM ' PC' 
bus using flex cable 
and simple 
"ROBUS- 
expansion bus 

Wheels 2" casters 3" casters 5" casters 
4- solid wheels 6" solid wheels 10.5" pneumatic 

tires 

Cost $2.500 $2.500 $850 
(Basic unit) assembled kit components 

After considering BASIC, C, FORTH, 
and Pascal, we decided that FORTH met 
our requirements best. It runs much faster 
than interpreted BASIC, but it allows in- 
teractive program development, testing, 
and debugging. In addition, that language 
promotes the writing of modular, struc- 

lured programs (as do Pascal and C), but it 
does not require a disk -based develop- 
ment system. 

Another benefit is that FORTH is exten- 
sible, which means that the code we write 
becomes a part of FORTH. Because most 

continued on page 94 

SOURCES TABLE 1-
SPECIFICATIONS COMPARISON

Can you imagine what a robot we could
RB-5X Robot HERO 2000 R-E Robotbuild with a staff of 250,000 (the entire

readership of Radio-Electronics)? One Dimensions 13" diameter x 23" 16.5" wide x 22.5" 19" long x 18" wide
key to the success of the R-E Robot is the high long x 32.4" high x 20" high
collective development capability of that

Weight 24 pounds with arm 78 pounds with arm 55 pounds with armreadership. In an effort to encourage the
exchange of programs, sources of parts, Speed .23 mph 1 mph 5 mph
hardware enhancements, and any other

Arm 4 axes and gripper 4 axes and gripper 1 axis and gripperitems of general interest , Radio-Elec-
tronics, Stock Drive Products, and Vesta 12 oz payload 16 oz payload 10 pound payload
Technology are each offering special sup-

1"/second 6"/second 8"/secondport.
Radio-Electronics will open a special tactile feedback

section of its new remote bulletin board Language Tiny BASIC Interpreted BASIC Mutlitasking FORTH
system (RE-BBS) to builders of the R-E with specialized with user alteraable
robot. Youcan reach the bulletin board by robotic commands Robot Control
calling 516-293-2283. Language (RCL)

Stock Drive Products (55 S. Denton overlay
Ave., New Hyde Park, NY 11040516-328-

SUbsystems Two RS-232 ports Two RS-232 ports Two RS-232 ports0200) has agreed to supply a kit of parts
for the drivesub-system, including two 10- 81/0 lines Cassette I/O Disk drives (4)
inch pulleys and two 2-inch pulleys. Part

Sonar system Sonar system Sonar systemnumbe r 2Z6-R L11862 is available for
$32.00. 8 perimeter bumper Environmental Environmental

To simplify the mechanical aspects of panels sensing sensing
bUilding a robot, Vesta will sell, for a lim-

Speech synthesis Speech synthesis Speech synthesisited time, an aluminum chassis (resem-
bling th e one In Fig . 1) at cost , Motor speed control Motor speed control
approximately $45. The fully-populated Real-time clock Heal-time clock
RPC will be available for $294, including

Keyboard/LCD Collection sensor16K of RAM and the FORTH operating
system. The Board-t PC board is avail- Sleep Mode No Up to 6 days Months
able as a bare board for $41 , or fully as-

Battery 6VDC 12VDC 2 x 12 VDCsembled for $289 . All source code for
testing the robotand implementing RCLis 90WH 288WH 480WH
available on a 5.25-inch disk for $2.00. All Sealed Sealed

Vesta products are covered by a 15-day Operator Terminal Teach pendant Terminal
return policy. MasterCard or Visa accept-

Interface Keyboard with Direct or remoteed; no purchase ordersor terms available.
Please add $8.00 for shtppinqand han- special function connection

dling for the computer board. VestaTech- keys and keypad

nology, Inc., 7100 W. 44th Avenue, Suite LCD on robot
101, Wheatridge , CO 80033 , 303- Remote Control None RF link, 100' range RF link attaches to
422-8088. built in to teach user supplied RF

Additional sources for various parts and pendant transceivers
sub-systems will be listed in future install-

Microprocessor 8073,4MHz 8088,5MHz 80188,8MHzments of this article. R-E
Mass Storage 2KROM Cassette tape, disk Disk, optional

Language (RCL). The inclusion of RCL optional in future

on-board is possible only because of the Memory 8K116K RAM 24K1576K RAM 16K1768K
power of the RPC. 2KROM 64K ROM 48K ROM

The onboard RCL puts our robot a step Bus None Proprietary 12 slot Modified IBM "PC"
ahead of almost all other home robots. back plane, based bus using flex cable
Most robots are controlled w ith obscure on S-100 and simple
soft ware commands . A typical mot ion "ROBUS"
function could be programmed as follows: expansion bus

OUT (l ,l) :REM Turn on drive motors Wheels 2" casters 3" casters 5" casters
DELAY 1000:REM For one second 4" solid wheels 6" solid wheels 10.5" pneumatic
OUT (l ,O):REM Then turn off motors tires.

RCL allows the operator to program the
Cost $2,500 $2,500 $850same functio n as;

10 FEET FORWARD (Basic unit) assembled kit components

Choosing a language in which to im-
(/) plement RCL was not an easy task . Be-
Q cause RCL was to be interpreted. we hadZ
0 to implement it in a language that ex- After considering BASIC. C. FORT H. tured programs (as do Pascal and C), but it
a: ecutes quickly. To ease development and and Pascal . we decided that FORTH met does not require a di sk-based develop-t-
Q to allow people to customize RCL for our requirements best. It run s much faster ment system.UJ
..J their own purposes. it had to be written in than interpre ted BA SIC , but it allows in- Another benefit is that FORTH isexten-UJ

6 a hi gh-l evel language. We also wanted to teractive program development, testing. sible, which means that the code we write
B minimize the co st of the hardware re- and debugging. In addition, that langu age becomes a part of FORTH. Because most-c
a: quired for developing the RCL interpreter. promotes the writing of modular, struc- continued on page 94

56

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


N SIGNAL 
DESCRAMBLING 

This month we put our theories to work 

and build a functional descrambler. 

Part 6 I AIRING TILE PAST FEW 

months we've been 
looking at some of the principles behind 
television- signal encoding and decoding. 
Now it's time to put some of what we've 
learned to work. Beginning this month. 
we will look at three practical de- 
scrambler circuits that will decode sine- 
wave-. gated- sync -pulse -. and outband- 

sync- encoded signals. Complete sche- 
matics, parts lists. and PC patterns will be 
provided; in addition. a kit of parts will be 

available. 
But before we begin, take heed of this 

warning: 
The decoding circuits that will he 

presented are for educational or experi- 
mental purposes only. It may be illegal 
to use the circuits to decade encrry pled 
signals before obtaining prior permis- 
sion from the programming supplier. It 
is up to the user to determine the condi- 
tions for legal use of these circuits and 
to obtain any permission required. 

Sinewave scrambling 
As discussed ut the June 1986 issue of 

Radio -Electronics. in sinewave scram - 
hling a 15.75 -kHz sinewave is added to the 
video signal. If the sinewave is syn- 
chronized to the video signal. the sine - 
wave's negative peaks occur during the 

video sync's positive peaks. The result is 

that the peak level of the sync is sup- 
pressed below that of the video. See Fig. 

WILLIAM SHEETS and RUDOLF F. GRAF 

I. 'That suppression confuses the sync sep- 
arator circuit in a television receiver and 
stops it from functioning properly. The 
picture that results is unwatchable: There 
is a dark vertical band and the video is 
color -distorted. 

The audio may or may not be 
scrambled. Actually, it's not really 
scrambled; instead, it's stripped away 
fmm the main audio channel and placed 
on a hidden subcarrier. In sinewave 
scrambling, that subcarrier usually is lo- 
cated at 62.5 kHz. 

Sinewave descrambling 
Unscrambling a smcwac- encoded sig- 

nal is relatively simple. It involves mixing 
the scrambled signal with a sincwvavc of 

II 
i 

Il!! II 

FIG. 1 -A SINEWAVE- ENCODED V DEO SIG- 
NAL The peak sync Is suppressed below the 
level of the video, confusing the TV set's sync - 
separator circuitry. 

the same amplitude and frequency as the 
scrambling sinewave, but shifted 180 de- 
grees. The result is that the scrambling 
sinewave is canceled, leaving a standard 
video signal. A block diagram of an ap- 
propriate descrambler is shown in Fig. 2. 

Leaving theory behind. let's look at a 

practical sinewave descrambler circuit. 
The bulk of the circuit is shown in Fig. 3. 
The input and output circuitry is shown in 
Fig. 4; that circuitry is mounted within a 

shielded "interface" box. We'll speak 
more about the box and why it is used 
when we look at how to install and align 
the decoder. 

The first thing a sinewave descrambler 
must do is to extract the 15.75 kHz sine- 
wave from the incoming signal. That can 
be done by filtering it directly from the 
video envelope after detection. 

An IF and video -detector system is 
formed by QI. ICI, and their associated 
circuitry. The output of the TV set's tuner 
is picked off and fed to that stage via the 
input/output circuitry. Resistor RI is used 
to set the gain of the IF stage while CI is a 

DC- blocking capacitor. Resistor R I 

should be set so that the input to QI is on 
the order of I millivolt. That signal level is 
provided by most cable systems, but with 
the value shown for RI. the circuit can 
accommodate signal levels from 300 µV 
to 5 mV. 

Transistor QI is configured as a single - 
tuned bandpass amplifier with a gain of 
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DESCRAMBLING

This month we put our theories to work

and build a functional descrambler.

Part 6 DURING T HE ,PAST FEW

month s we ve been
looking at some of the principles behind
television-signa l encoding and decoding.
Now it's time to put some of what we've
learned to work. Beg innin g this month ,
we w ill look at three pr actic al de
scrambler circuits that will decode sine
wave- , gated-sync-pulse-, and outband
sync-encoded signals . Complete sche
matics , parts lists , and PC patterns will be
provided ; in addition, a kit of parts will be
available.

But before we begin , take heed of this
warning:

The decoding circuits that will be
presented are for educational or experi
mental purposes onl y. It may be illegal
to use th e circuits to decode encrypted
signals before obtaining prior permis
sion from the programming supplier. It
is up to the user to determine the condi
tions for legal use of these circuits and
to obtain any permission required.

Sinewave scrambling
As discussed in the June 1986 issue of

Radio-Electronics , in sinewave scram
bling a 15 .75-kHz sinewave is added to the
vid eo signa l. If the s inewave is sy n
chronized to the video signal, the sine
wave's negative peaks occur durin g the
video sync 's positive peaks. The result is
that the peak level of the sync is sup
pressed below that of the video. See Fig .

WILLIAM SHEETS and RUDOLF F. GRAF

I . That suppression co nfuses the sync sep
arator circuit in a television receiver and
stops it from functioning properl y. The
picture tha t results is unwatchabl e: There
is a dark vertica l band and the video is
co lor-distorted.

Th e a ud io m ay o r m ay not be
scra mbled . Actuall y, it 's not reall y
scra mbled ; instead , it's stripped away
from the main audio channel and placed
on a hidden subcarrier. In sinewave
scrambling, that subcarrier usually is lo
cated at 62 .5 kHz.

Sinewave descrambling
Unscrambling a sinewave-encoded sig

nal is relatively simple. It involves mixing
the scrambled signal with a sinewave of

•• .1~I I 11 111111 11 11 111 11 II~I II III~

FIG. 1-A SINEWAVE-ENCODED VIDEO SIG
NAL. The peak sync is suppressed below the
level of the video, confusing the TV set's sync
separator ci rcuitry.

the same amplitude and frequency as the
scrambling sinewave, but shifted 180 de
grees. The result is that the scrambling
sinewave is canceled , leaving a standard
video signal. A block diagram of an ap
propri ate descramb ler is shown in Fig. 2 .

Leaving theory behind , let's look at a
practica l sinewave descrambler circuit.
The bulk of the circ uit is shown in Fig. 3.
The input and output circuitry is shown in
Fig . 4; that circuitry is mounted within a
shielded " interface " box. We' ll spea k
more about the box and why it is used
when we look at how to install and align
the decoder.

The first thin g a sinewave descrambl er
must do is to extract the 15.75 kHz sine
wave from the incoming signal. That can
be done by filtering it directly from the
video envelope after detection .

An IF and video -detec tor sys tem is
formed by QI , ICI , and their associated
circ uitry. The output of the TV set's tuner
is picked off and fed to that stage via the
inpuUoutput circuitry. Resistor RI is used
to set the gain of the IF stage while CI is a
DC- bl oc kin g capac ito r. Re s ist or RI
should be set so that the input to Q I is on
the order of I millivolt. That signal level is
provided by most cable systems, but with
the value shown for RI , the circuit can
accommodate signal levels from 300 f.LV
to 5 mY.

Transistor Q I is configured as a single
tuned bandpass amp lifier with a gain of
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AF 
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FIG. 2 -THE STEPS REQUIRED TO DESCRAMBLE a sinewave- encoded signal are shown here. For 
more on the theory of sinewave scrambling and descrambling, see the June and August 1986 issues of 
Red-Electronics. 

about 15-20 dB. It is biased so that the 
collector curent is about 3 mA. A band - 
pass network and matching transformer is 
formed by the circuit of LI, C3, and C4. 
The output of that circuit, at the junction 
of C3 and C4, is fed to pin 7 of ICI, the 
video detector. That IC is tuned by the L2, 
C6 circuit to accept either a Channel 3 or a 

Channel 4 input. 
A 200-mV composite -video signal ap- 

pears at the output of ICI, pin 4. and is led 
to a narrowband active filter formed by 
IC2 -a, R9, RIO, C8, and C9. That filter 
extracts the 15.75 -kHz decoding sine- 
wave. The sinewave appears at the output 
of IC2 -a, pin I. That sinewave is shifted 
180° by a sinewave -phasing network con- 
nected to the non -inverting input, pin 3, 
of IC2 -a. That network consists of R12, 
RI3, and CIO. The passband of the filter 

can be adjusted using RIO. However, alter- 
ing the setting of RIO will not alter the 
bandwidth of the filter, as that potentiom- 
eter also adjusts the Q of the filter. The 
nominal gain of the active filter is 20 dB. 
That gain can be altered by adjusting R14. 

The output of the filter is coupled via 
C12 to a bias network consisting of R15 
and RI6. That network is used to set the 
DC level on Dl, an MPN3404 PIN diode 
located within the interface box; see Fig. 
4. That diode acts as a voltage- variable 
resistor. A positive -going voltage will 
cause the impedance of the diode to de- 
crease; a negative -going voltage will 
cause the impedance of the diode to in- 
crease. An isolation network made up of 
L3 and RI7 keeps the input RF isolated 
from the output sinewave. Capacitors C15 
and CI4 pass the RF signal but block the 
output sinewave. Therefore, to the RF in- 
put, DI appears to be effectively across 
the input (from tuner) and output (to TV 
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FIG. 3-A COMPLETE SINEWAVE DESCRAMBLER. Easy to build. and relatively easy lo align 
circuit completely removes the 15.75 -kHz scrambling sinewave. 

this 

FIG. 2-THE STEPS REQUIRED TO DESCRAMBLE a slnewave-encoded signal are shown here. For
more on the theory of slnewave scrambling and descrambllng, see the June and August 1986Issues of
Radio-Electronics.

SIGNAL
IN

about 15-20 dB. It is biased so that the
collector current is about 3 rnA. A band
pass network and matching transformer is
formed by the circuit of Ll, C3, and C4.
The output of that circuit, at the junction
of C3 and C4, is fed to pin 7 of ICI, the
video detector. That IC is tuned by the L2-.
C6 circuit to accept either a Channel 3 or a
Channel 4 input.

A 200-m V composite-video signal ap-

>---0AUDIO OUTPUT

VIDEO OUTPUT

pears at the output ofICI, pin 4, and is fed
to a narrowband active filter formed by
IC2-a, R9, RIO, C8, and C9 . That filter
extracts the 15.75-kHz decoding sine
wave. The sinewave appears at the output
of IC2-a, pin I. That sinewave is shifted
1800 by a sinewave-phasing network con
nected to the non-inverting input, pin 3,
of IC2-a . That network consists of R12,
R13, and CIO. The passband of the filter

can be adjusted using RIO. However, alter
ing the setting of RIO will not alter the
bandwidth of the filter, as that potentiom
eter also adjusts the Q of the filter. The
nominal gain of the active filter is 20 dB .
That gain can be altered by adjusting R14.

The output of the filter is coupled via
CI2 to a bias network consisting of RI5
and R16. That network is used to set the
DC level on DI, an MPN3404 PIN diode
located within the interface box; see Fig.
4. That diode acts as a voltage-variable
resistor. A positi ve-going voltage will
cause the impedance of the diode to de
crease; a negative-going voltage will
cause the impedance of the diode to in
crease . An isolation network made up of
L3 and R17 keeps the input RF isolated
from the output sinewave. Capacitors CIS
and CI4 pass the RF signal but block the
output sinewave. Therefore, to the RF in
put, D1 appears to be effectively across
the input (from tuner) and output (to TV

(f)
U
Z
o
((
I
U
ill
...J
ill

oo<t: FIG. 3-A COMPLETE SINEWAVE DESCRAMBLER. Easy to build, and relatively easy to align, this
(( circuit completely removes the 15.75-kHz scrambling sinewave.
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J2 
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C13 

470pF 

J3 
SIGNAL 

IN 

01 

MPN3404 

C15 

470 pF 

Cl4 
470pF 

J4 

SIGNAI 
OUT 

FIG. 4 -THE INPUT OUTPUT CIRCUITRY is 
mounted in a separate. shielded enclosure. That 
allows for greater flexibility in installing the cir- 
cuit in a TV -set. 

VOLUME 
R31 

+12V 

02 

SPKR1 

network located between pins 9 and 10. 

The inductor, L2, should be tuned for 
maximum signal at pin 12. While 62.5 
kHz is the most common audio subcarricr 
frequency, with the values shown virtually 
all other possible subcarrier frequencies 
can he tuned by adjusting L2. 

The pin -I2 output is filtered to extract 
the audio subcarrier and that signal is fed 
to the input (pin 2) of IC4. an NE565 
pu_. Thc VCO control voltage appears at 
pin 7. Assuming that the PLL is in a 

locked condition, that voltage will corre- 
spond to the program audio. For more 
detailed information on PLL operation. 
sec Part 4 of this series in the September 
1986 issue of Radio -Electronics. 
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FIG. 5 -USE THIS PARTS -PLACEMENT DIAGRAM when building the descrambler. The board may be 
etched using the pattern found in PC Service or ordered from the supplier listed in the Parts List. 

IF) terminals and acting as a lossy shunt. 
By biasing the diode correctly. the dc- 
scrambling sinewave can be mixed with 
the scrambled video, cancelling the 
scrambling sinewave. The result is a de- 
scrambled video signal that is fed back to 
the TV IF stage via capacitor C14. 

Descrambling audio 
In sincwavc scrambling. the program- 

mer also has the option of encrypting the 
audio. For systems where the audio is 
scrambled. IC3, IC4. IC5, and their asso- 
ciated circuitry are used to recover the 
audio. If it is not needed. that part of the 
circuit may be omitted. 

Part of the video signal at the output of 
ICI is picked off and fed to IC3. an 
MC1358 TV -sound IF amplifier via a 

high -pass filter made up of C7. R7. and 
RI8. That versatile IC provides 4.5 -MHz 
detection. amplification. and limiting. 
The detector stage is tuned by the LC 

The pin -7 signal is then filtered and 
coupled to an audio amplifier built around 
ICS. The output of the amplifier is fed to 
an external 8 -ohm speaker. Volume is 
controlled via R3I. A stabilizing network 
for the LM386, consisting of R32 and 
C33. is included to prevent the possibility 
of undesired high -frequency oscillation. 

Building a descrambler 
Most of the circuitry is mounted on a 

single PC board. The foil pattern for that 
board is found in PC Service. The parts - 
placement diagram is shown in Fig. 5 and 
a photograph is shown in Fig. 6. 

Other than R3I, the volume control. the 
only components not located on the board 
are those that make up the interface circuit 
of Fig. 4. Those parts should be mounted 
in a small shielded (metal) box. The cir- 
cuit is simple and its placement within the 
box is not critical. Strictly speaking. the 
interface circuitry could have been located 

PARTS LIST 

All resistors '4 watt, 10°ío unless noted 
R1, R10 -1000 ohms, trimmer potentiom- 

eter 
R2. R8. R22. R24. R25 -4700 ohms 
R3. R18-470 ohms 
R4. R7 -100 ohms 
R5. R19. R33-47 ohms 
R6 -3300 ohms 
R9. R12, R13, R20. R23- 10.000 ohms 
R11- 220.000 ohms 
R14, R16 -5000 ohms, trimmer potenti- 

ometer 
R15, R21 -2200 ohms 
R17, R27, R28, R29. R30 -1000 ohms 
R26- 25.000 ohms. trimmer potentiome- 

ter 
R31- 10.000 ohms. potentiometer. audio 

taper 
R32 -10 ohms 
R33 -1,000 ohms 
Capacitors 
Cl, C2. C5. C7. C13 -C15. C21 -C23. C26. 

C36 -470 pF, ceramic disc 
C3-15 pF, NPO or silver mica 
C4 -47 pF, NPO or silver mica 
C6-56 pF, NPO or silver mica 
C8, C9-0.001 µF, Mylar 
C10 -C12 -1 µF, 20 volts. electrolytic 
C16, C24. C27 -C29, C35-0.01 F. ce- 

ramic disc 
C17, C30, C33-0.1 v.F. Mylar 
C18-68 pF, NPO or silver mica 
C19-12 pF, NPO or silver mica 
C20 -220 pF, NPO or silver mica 
C25. C31 -10 µF, 20 volts. electrolytic 
C32 -470 F. 20 volts. electrolytic 
C34 -470 pF. NPO or silver mica 
Semiconductors 
IC1- MC1330 video detector 
IC2- LM1458 dual op -amp 
IC3- MC1358 TV sound IF amplifier 
IC4 -NE565 PLL 
IC5 -LM386 audio amplifier 
01- 2N3563 NPN transistor 
D1- MPN3404 PIN diode 
D2- 1N4002 rectifier diode 
Other components 
L1- 0.3-0.5 µH, see text 
L2- 0.2 -0.3 0.H, see text 
L3-5.6 µH choke 
L4 -10 -33 vH (North Country Radio 

LX10 -33 or equivalent). see text 
J1-J3 -phono lacks 
SPKR1 -8 -ohm speaker 
Miscellaneous:PC board. metal box for 
interface circuit. cabinet (optional). wire. 
solder. shielded cable. etc 
The following are available from North 
Country Radio. P.O. Box 53, Wykagyl 
Station. New Rochelle. NY 10804: Com- 
plete sinewave decoder kit. including 
PC board (metal box for interface cir- 
cuit not included). item SW -1. S52.95 
plus 52.50 shipping and handling; 
Pulse decoder kit. including PC board, 
item PD -1, $49.95 plus $2.50 shipping 
and handling; Outband decoder kit. in- 
cluding PC board. item OB -1. $34.95 
plus $2.50 shipping and handling. All 
three kits may be purchased for 
$129.95 plus $3.50 shipping and han- 
dling. The LX10 -33 coil (L4 of the sine - 
wave descrambler) is available for 
$4.00. NY state residents please in- 
clude sales tax. 
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All resistors V4 watt, 10% un less noted
R1 , R10---1 000 ohms, trimmer potentiom-

eter
R2,R8,R22,R24,R25-4700ohms
R3, R18-470 ohms
R4, R7-100 ohms
R5, R19, R33-47 ohms
R6--3300 ohms
R9, R12, R13, R20, R23-10,000 ohms
R11-220,OOO ohms
R14, R16--5000 ohms, trimmer potenti-

ometer
R15, R21-2200 ohms
R17, R27, R28, R29, R30---1000 ohms
R26--25,000 ohms, trimmer potentiome-

ter
R31-10,000 ohms, potentiometer, audio

taper
R32-10 ohms
R33-1,000 ohms
Capacitors
C1 , C2, C5, C7, C13-C15, C21-C23, C26,

C36-470 pF, ceramic disc
C3-15 pF, NPO or silver mica
C4-47 pF, NPO or silver mica
C6--56 pF, NPO or silver mica
C8, C9-0.001 J.LF, Mylar
C1G-C12-1 J.LF, 20 volts, electrolytic
C16, C24, C27-C29, C35--0.01 J.LF, ce-

ramic disc
C17, C30, C33--0.1 J.LF, Mylar
C18--68 pF, NPO or silver mica
C19-12 pF, NPO or silver mica
C20---220 pF, NPO or silver mica
C25, C31-10 J.LF, 20 volts, electrolytic
C32-470 J.LF, 20 volts, electrolytic
C34-470 pF, NPO or silver mica
Semico nductors
IC1-MC1330 video detector
IC2- LM1458 dual op-arnp
IC3-MC1358 TV sound IF amplifier
IC4-NE565 PLL
IC5--LM386 audio amplifier
Q1-2N3563 NPN transistor
D1-MPN3404 PIN diode
D2-1 N4002 rectifier diode
Other components
L1---{).3-D.5 J.LH, see text
L2---{).2-D .3 J.LH , see text
L3-5.6 J.LH choke
L4-10-33 J.LH (North Country Radio

LX10-33 or equivalent), see text
J1-J3-phonojacks
SPKR1--8-ohm speaker
Miscellaneous:PC board, metal box for
interface circuit, cabinet (optional), wire,
solder, shielded cable, etc.
The following are avai lable from North
Country Radio, P.O. Box 53, Wykagyl
Stat ion , New Rochelle, NY10804: Com
plete sinewave decoder kit , inclUd ing
PC board (meta l box for interface cir
cuit not included), item SW-1, $52.95
pl us $2.50 shipping and handling ;
Pulse decoder kit, including PC board,
item PD-1, $49.95 plus $2.50 shipping
and handling; Outband decoder kit, in
cluding PC board, item OB-1, $34.95
plus $2.50 shipping and hand ling . All
three kits may be purchased for
$129.95 plus $3.50 sh ipping and han
dling. The LX10-33 coil (L4 of the sine
wave descrambler) is ava i lable for
$4.00. NY state res idents please in
clude sales tax .

PARTS LIST

Jl
INPUT/OUTPUT

The pin-? signal is then filtered and
coupled to an audio amplifier built around
IC5. The output of the amp lifier is fed to
an external 8-oh m speaker. Volume is
controlled via R31. A stabilizing network
for the LM386 , consisting of R32 and
C33, is included to prevent the possib ility
of undesired high-frequency oscillation .

Building a descrambler
Most of the circuitry is mounted on a

single PC board . The foil pattern for that
board is found in PC Serv ice . The parts
placement diagram is shown in Fig. 5 and
a photograph is shown in Fig. 6.

Other than R31, the volume control, the
only components not located on the board
are those that make up the interface circ uit
of Fig. 4 . Those parts shou ld be mounted
in a sma ll shielded (meta l) box . The cir
cuit is simple and its placement within the
box is not critical. Strictly speaking, the
interface circuitry could have been located

network located between pins 9 and 10.
The inductor, L2, shou ld be tuned for
maximum signa l at pin 12. While 62.5
kHz is the most common audio subcarrier
frequency, with the values shown virtually
all other possib le subcarrier frequencies
can be tuned by adjusting L2.

The pin-I? output is filtered to extract
the audio subcarrier and that signal is fed
to the input (pin 2) of IC4, an NE565
PLL. The VCO control voltage appears at
pin 7. Assuming that the PLL is in a
locked condition, that voltage will corre 
spond to the program audio . For more
detailed information on PLL operation,
see Part 4 of this series in the September
1986 issue of Radio-Ele ctronics .

02

"= SPKRl

+12V
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IF) terminals and acting as a lossy shunt.
By biasing the diode correc tly, the de
scrambling sinewave can be mixed with
the sc ram ble d video, cancell ing the
scrambling sinewave. The result is a de
scrambled video signal that is fed back to
the TV IF stage via capacitor C14.

Descrambling audio
In sinewave scrambling, the program

mer also has the optio n of encrypting the
audio . For systems where the audio is
scrambled , IC3, IC4 , IC5 , and their asso
ciated circui try are used to recover the
audio . If it is not needed , that part of the
circuit may be omitted .

Part of the video signal at the output of
ICI is picked off and fed to IC3 , an
MC1358 TV-sound IF amp lifier via a
high-pass filter made up of C7, R7, and
R18. That versatile IC provides 4.5-MHz
detect ion, amplification , and lim iting .
The detector stage is tuned by the LC

FIG. 4-THE INPUT/OUTPUT CIRCUITRY is
mounted in a separate, shielded enclosure. That
allows for greater flexibility in installing the cir
cuit in a TV-set.
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on the main board; but separating it from 
the main board allows for much more flex- 
ibility. 

With our scheme. you can mount the 
interface box within the TV cabinet. 
physically close to the tuner and IF sec- 
tions. but leave the remainder of the cir- 
cuit outside for easier adjustments. Input 
and output signals are routed between the 
box and the board using shielded cables. 
With other schemes. either the whole cir- 
cuit is mounted within the TV cabinet. 
making access difficult, or long signal 
runs are required, inevitably causing sig- 
nal degradation. 

Coils LI and L2 are hand -wound. Coil 
LI consists of 10 turns of number 22 
enameled wire wound on an 8 -32 screw. 
Coil L2 consists of 6 to 7 turns of number 
22 enameled wire wound on an 8 -32 
screw. Once those coils are wound, re- 
move the screws and replace them with 
ferrite slugs. You can salvage those slugs 
from an old TV set (from a coil in the IF 
circuit) or the front end of an old FM 
radio. Coil L4 is a custom part. It is desig- 
nated as LX10 -33 and is available only 
from the source given in the Parts List. 

Aligning the circuit 
It may be illegal to use or even align the 

circuit with the signal from an over -the -air 
or cable pay -TV programmer without ob- 
taining prior permission. Do not use the 
circuit in that manner without first ob- 
taining such permission. 

In the meantime. it is possible to align 
the circuit "off- the -air." Doing that can 
give you greater insight into the way that 
signal descrambling works. Let's see 
what equipment is needed to perform 
such off -the -air alignment before looking 
at the procedure itself. 

The circuit should be powered using a 
well- regulated. filtered +12-volt DC sup- 
ply. Any excess ripple can interfere with 
circuit operation to the point where align- 
ment is not possible. 

You will also need an oscilloscope. It 
should have a bandwidth of at least 5 MHz 
and preferably 15 MHz. and a sensitivity 
of at least 100- mV /div. The scope should 
be equipped with a low- capacitance (less 
than 10 pF) probe. 

You will need some way to simulate the 
15.75 -kHz scrambling sinewave. That can 
be done using an AF generator. Your VCR 
will suffice as a source of normal (de- 
scrambled) video. If one is available, a 
signal generator capable of outputting fre- 
quencies to about 70 MHz would be help- 
ful. but it is not absolutely required and 
you can get away without one. 

Connect J I to J2 using a short length of 
shielded cable. Then connect power and 
apply a video signal to the signal -input 
jack (J3). Nothing should run hot. If it 

does, measure the resistance between the 
power supply and ground rails. If it is less 
than 100 ohms, you likely have a short 

IC2 L2 ICI 

IC4 L4 
FIG.5-THE COMPLETED SINEWAVE DESCRAMBLER BOARD contains everything except the volume 
control and the circuitry shown in Fig 4. 

somewhere. Correct any problems before 
proceeding. 

Next, connect the oscilloscope probe to 
pin 4 of ICI. Adjust the settings of LI and 
L2 for a maximum video signal display on 
the scope. Then adjust RI for a video 
signal of about 250 -mV p-p. 

Move the scope probe to pin 12 of IC3. 
Adjust LA for maximum audio signal as 
displayed on the scope. 

Disconnect the video source. Set the 
signal generator to output either a 61.25 - 
MHz (Channel 3) or 67.25 -MHz (Chan- 
nel 4) signal. Modulate that signal (30% 
modulation) with a 15.75 -kHz, I millivolt 
p-p signal from the AF generator, and 
apply it to J3. Connect the scope probe to 
pin I of 1C2 -a and adjust RIO for max- 
imum sinewave display. 

If you do not have a signal generator, 
place a 1- megohm resistor in series with 
the AF generator and set the generator to 
output a 15.75 -kHz. 1 -volt p-p sinewave. 
Inject the signal at the junction of R9 and 
RIO. Connect the oscilloscope probe to 
pin 1 of 1C2 -a and peak RIO for a max- 
imum display. 

Remove the sinewave signal. Replace 
the series 1- megohm resistor with a 0.01 
p.F capacitor and couple the signal gener- 
ator's output to the junction of C24 and 
R24. Set the generator's output to a 61.5 - 
kHz, 300 -mV p-p signal. Connect the 
scope to pin 7 of IC4. Adjust R27 so that 
phase lock occurs. You'll know that you 
have phase lock when you obtain a rock - 
steady DC display on the scope. Once you 
have phase lock. try varying the output 
frequency of the AF generator. The volt- 
age at pin 7 should track those changes 
over a range of a few kHz. 

That completes the essential checkout 
procedures. If you have a signal generator, 
there is one final test you can perform. 
Once again. modulate a 61.25- or 67.25- 
MHz signal with a 15.75 -kHz sinewave 
from an AF generator. Apply the resulting 
signal to 13. 

Connect a TV receiver toll, the signal 
output jack. Normally. applying just the 
video carrier to the set will cause a uni- 
form white raster. However, the sinewave 
should cause a rippling effect. If the cir- 
cuit is working properly, you should be 
able to eliminate that ripple by adjusting 
R16, RIO, and RI4. If you can. it proves 
that the circuitry is capable of suppressing 
the scrambling sinewave. 

That completes alignment. If you ob- 
tain permission to use the circuit with an 
over -the -air or cable signal, you will like- 
ly need to tweak up performance when the 
circuit is installed. However, those adjust- 
ments should be minor. 

Installing the circuit is relatively sim- 
ple. However working inside a TV can 
be very dangerous unless you are sure 
what you are doing. We urge you to be 
cautious. Basically, the sinewave decoder 
interface box is installed between the 
TV's tuner and it's IF section. Coaxial 
cable should be used, and you should 
provide a bypass switch to take the de- 
coder out of the circuit. You may prefer to 
use a separate tuner as decoder's front 
end. Then the only connection required is 
to the TV's IF. Either way will work, but us- 
ing a separate tuner may be more desirable. 

Next time, we will look at gated -sync 
and outband -sync descrambling circuits 
that you can build yourself and experi- 
ment with. R -E 

IC4 L4
FIG.&-THE COMPLETED SINEWAVEDESCRAMBLER BOARD conta ins everything except the volume
control and the circuitry shown in Fig. 4.
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on the main board; but separating it from
the main board allows for much more flex
ibility.

With our scheme , you can mount the
inter face box within the TV cab inet,
physically close to the tuner and IF sec
tions, but leave the remainder of the cir
cuit outside for easier adjustme nts. Input
and output signals are routed between the
box and the board using shielded cables .
With other schemes, either the whole cir
cuit is mounted within the TV cabi net,
making access difficu lt, or long signal
runs are required, inevitably causing sig- 02-----"'""
nal degradation .

Coils Ll and L2 are hand-wound. Coil
Ll consists of 10 turn s of number 22
enameled wire wound on an 8-32 screw.
Coil L2 consists of 6 to 7 turns of number
22 enameled wire wound on an 8-32
screw. Once those coil s are wound , re
move the screws and replace them with
ferr ite slugs . You can salvage those slugs
from an old TV set (from a coil in the IF
circuit) or the front end of an old FM
radio. Coil L4 is a custom part . It is desig
nated as LXIO-33 and is available only
from the source given in the Parts List.

Aligning the circuit
It may be illegal to use or even align the

circuit with the signal from an over-the-air
or cable pay-TV programmer without ob
taining prior permission . Do not use the
circuit in that manner without first ob
taining such permission.

In the meantime, it is possible to align
the circuit "off-the-air." Doing that can
give you greater insight into the way that
signa l descrambl ing works . Let 's see
what equipment is needed to perform
such off-the-air alignment before looking
at the procedure itself.

The circuit should be powered using a
well-regulated , filtered + 12-volt DC sup
ply. Any excess ripple can interfere with
circuit operation to the point where align
ment is not poss ible.

You will also need an osci llosco pe. It
should have a bandwidth of at least 5 MHz
and preferably 15 MHz, and a sensitivity
of at least 100-mV/div. The scope should
be equipped with a low-capacitance (less
than 10 pF) probe.

You will need some way to simu late the
15.75-kHz scrambling sinewave. That can
be done using an AF generator. Your VCR
will suffice as a source of normal (de
scramb led) video. If one is available , a
signal generator capable of outputting fre
quencies to about 70 MHz would be help-

en ful, but it is not absolutely requ ired and
~ you can get away without one.
o Connect Jl to J2 using a short length of
g: shielded cable. Then connect power and
frl apply a video signal to the signal-input
u:J jack (13). Nothin g should run hot. If it
6 does, measure the resistance betwee n the
~ power supply and ground rails. If it is less
a: than 100 ohms, you likely have a short

somewhere. Correct any problems before
proceeding.

Next, connect the osci lloscope probe to
pin 4 ofIC I. Adjustthe settings of Ll and
L2 for a maximum video signal disp lay on
the scope . Then adjus t RI for a video
signal of about 250-mV p-p.

Move the scope probe to pin 12 of IC3.
Adjust L4 for maximum audio signal as
displayed on the scope.

Disconnect the video source. Set the
signal generator to output either a 61.25
MHz (Channel 3) or 67.25-MHz (Chan
nel 4) signal. Modulate that signal (30%
modul ation) with a 15.75-kHz, I millivolt
p-p signal from the AF generator, and
apply it to 13. Connect the scope probe to
pin I of IC2-a and adjust RIO for max
imum sinewave display.

If you do not have a signal generator,
place a l-megohm resistor in series with
the AF generator and set the generator to
output a 15.75-kHz, I-volt p-p sinewave.
Inject the signal at the junction of R9 and
RIO. Con nect the osci lloscope probe to
pin I of IC2-a and peak RIO for a max
imum display.

Remove the sinewave signal. Replace
the series I-megohm resistor with a 0.01
I-lF capacitor and couple the signal gener
ator's output to the junction of C24 and
R24 . Set the gene rator's output to a 61.5
kHz , 300 -mV p-p signa l. Connec t the
scope to pin 7 of IC4 . Adjust R27 so that
phase lock occurs. You' ll know that you
have phase lock when you obtain a rock
steady DC display on the scope. Once you
have phase lock, try varying the output
frequency of the AF generator. The volt
age at pin 7 should track those changes
over a range of a few kHz .

That comp letes the esse ntial checkout
procedures . If you have a signal generator,
there is one final test you can perform .
Once again, modulate a 61.25- or 67.25
MHz signa l with a 15.75-kHz sinewave
from an AF generator. Apply the resulting
signal to 13.

Connect a TV receiver to J4, the signal
outpu t jack. Norma lly, applying just the
video carr ier to the set will cause a uni
form white raster. However, the sinewave
should cause a rippling effect. If the cir
cuit is working properly, you should be
able to eliminate that ripple by adjusting
R1 6, RIO, and R14. Ifyou can, it proves
that the circuitry is capable of suppressing
the scramb ling sinewave.

That comp letes alignment. If you ob
tain permission to use the circuit with an
over-the-air or cab le signal, you will like
ly need to tweak up performance when the
circuit is installed. However, those adjust
ments should be minor.

Installing the circui t is relatively sim
ple. However working inside a TV can
be very dan gerous unless you are sure
what you are doing . We urge you to be
cautious. Basically, the sinewave decoder
interface box is installed between the
TV's tuner and it's IF section . Coaxia l
cable should be used, and you shou ld
provide a bypass switch to take the de
coder out of the circuit. You may prefer to
use a separate tuner as decoder's front
end . Then the only connection required is
to the TV's IF.Either waywill work, but us
ing a separate tuner may be more desirable.

Next time, we will look at gated-sy nc
and outband-sync descra mbling circuits
that you can build yourself and experi
ment with. R-E
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Closed- Caption Decoder 
Last month we looked at the theory and the circuitry behind the 

closed -caption decoder. Now let's build one. 

Part 2 WHEN WE FINISHED UP 

last time, we discussed 
the basics of how closed captioning 
works, and we presented the complete 
schematic diagrams of our closed- caption 
decoder. Now you can warm up your sol- 
dering iron -we're ready to build the cir- 
cuit 

Construction 
Building the decoder is fairly easy be- 

cause it has only a single IC, and because 
all components, except the switches and 
power jack JI, mount on the PC board. 

The NCI telecaption module, the heart 
of the decoder, mounts in the bottom of 
the case, and the PC board mounts in the 
top. The close quarters in the case require 
that all components on the PC board be 
low -profile types with heights less than 
one inch. The only problem component is 
the 7805 regulator, which requires a rela- 
tively large heatsink. We solved the prob- 
lem by installing a vertical -mount 
heatsink horizontally. 

To begin construction, first inspect the 
PC board (whether you make your own or 
buy the kit) for plugged holes and broken 
or shorted traces. Fix any and all faults 
before proceeding. 

Following the component -placement 
diagram in Fig. 7, install the three jum- 
pers using 22 -gauge bus wire. Keep the 
jumpers tight and flat against the surface 
of the board to prevent shorts. Next, insert 
26 PC pins into the holes in the board 
where wires will connect: 15 along the 
right edge of the board (where the NCI 
module will connect), two for JI, two for 
S2, and seven for SI. Turn the board over 

carefully and rest it on the pins while you 
solder them in place. 

Next install the 59 fixed -value re- 
sistors. The holes for all the resistors are 
spaced so that the leads of each resistor 
can be bent right at the body. To ease 
troubleshooting. mount the resistors so 
that the color codes point the same way. 

Install the capacitors, taking care to 
orient the polarized electrolytic and tan- 
talum types correctly. Keep all the capaci- 
tors as close to the board as possible. 
bending their leads if necessary to match 
the hole spacing. 

Install the diodes next, taking care both 
to orient them correctly and not to mistake 
the different types. In particular, be cer- 
tain that the 6.2 -volt Zener is inserted in 
the D3 position, and that the 8.2 -volt 
Zener goes in the DII spot. Use care in 
bending the leads of the diodes, par- 
ticularly the glass types. 

Now install the transistors. To avoid 
mixing up the two types, first insert and 
solder the five PNP devices (Q3, Q5. 
Q10, Q13, and Ql4). Then insert the nine 
NPN transistors in the remaining posi- 
tions, and solder them in place. Keep the 
transistors close to the board -their cases 
should be no more than N inch from its 
surface. 

Press the four RCA jacks (J2, 14, J5, 
and 16) into the board and bend their tabs 
over to hold them in place. Check that 
they are all firmly and squarely seated. 
then solder them in place, using a fair 
amount of solder to obtain firm joints. 

Insert the two trimmer resistors, R50 
and R55. into the board and solder them 
in place. Be certain that they are well 

J. DANIEL GIFFORD 

mounted, so that repeated adjustments 
will not work them loose. 

Press the RF modulator into the board 
and twist its lugs to hold it in place. Solder 
the lugs to the foil, using plenty of solder 
to make a secure joint. Not only do the 
lugs hold the relatively heavy modulator 
in place, but they are used as jumpers to 
extend the ground plane to two points near 
the center of the board. Poor mounting 
will cause problems. Insert the modu- 
lator's four leads into their holes, noting 
that they angle back from the edge of the 
board slightly. Pull the leads tight. then 
solder them. 

Now install the 7805 regulator and its 
heatsink. The heatsink supplied with the 
kit has two pins extending from one end to 
facilitate vertical mounting. Since the 
heatsink will be mounted horizontally, re- 
move the pins with a pair of pliers. 

Insert the 7805 regulator into the board 
with its metal tab toward CI, and then 
bend it so that the hole in its tab lines up 
with the hole in the board. DO NOT sol- 
der its leads yet. 

Pass the heatsink's mounting screw 
through the PC board and through several 
metal washers to hold the regulator 
slightly above the board. Apply a layer of 
heatsink compound to the back of the 
7805 and attach the heatsink, tightening 
the screw firmly. Solder the regulator's 
leads now. 

The last step in building the PC board is 
to mount power -on indicator LED2. It 
must extend from the edge of the PC board 
to meet its mounting hole in the front 
panel. The easiest way to determine its 
mounting position is to temporarily fit the 
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Closed-Caption Decoder
Last month we looked at the theory and the circuitry behind the
closed-caption decoder. Now let's build one.

J. DANIEL GIFFORD

Part 2 WHEN WE FINISHED UP

last time, we discussed
the basics of how closed captioning
works, and we presented the complete
schematic diagrams of our closed-caption
decoder. Now you can warm up your sol
dering iron-we're ready to build the cir
cuit.

Construction
Building the decoder is fairly easy be

cause it has only a single IC, and because
all components, except the switches and
power jack 11, mount on the PC board.

The NCI telecaption module, the heart
of the decoder, mounts in the bottom of
the case, and the PC board mounts in the
top. The close quarters in the case require
that all components on the PC board be
low-profile types with heights less than
one inch. The only problem component is
the 7805 regulator, which requires a rela
tively large heatsink. We solved the prob
lem by installing a vertical-mount
heatsink horizontally.

To begin construction, first inspect the
PC board (whether you make your own or
buy the kit) for plugged holes and broken
or shorted traces. Fix any and all faults
before proceeding.

Following the component-placement
diagram in Fig. 7, install the three jum
pers using 22-gauge bus wire . Keep the
jumpers tight and flat against the surface
of the board to prevent shorts. Next, insert
26 PC pins into the holes in the board
where wires will connect: 15 along the
right edge of the board (where the NCI
module will connect), two for 11, two for
S2, and seven for SI. Turn the board over

carefully and rest it on the pins while you
solder them in place .

Next install the 59 fixed-value re
sistors. The holes for all the resistors are
spaced so that the leads of each resistor
can be bent right at the body. To ease
troubleshooting, mount the resistors so
that the color codes point the same way.

Install the capacitors, taking care to
orient the polarized electrolytic and tan
talum types correctly. Keep all the capaci
tors as close to the board as possible,
bending their leads if necessary to match
the hole spacing.

Install the diodes next, taking care both
to orient them correctly and not to mistake
the different types. In particular, be cer
tain that the 6.2-volt Zener is inserted in
the D3 position, and that the 8.2-volt
Zener goes in the DII spot. Use care in
bending the leads of the diodes, par
ticularly the glass types .

Now install the transistors . To avoid
mixing up the two types, first insert and
solder the five PNP devices (Q3, Q5,
QlO, Q13, and QI4). Then insert the nine
NPN transistors in the remaining posi
tions, and solder them in place. Keep the
transistors close to the board-their cases
should be no more than Y4 inch from its
surface.

Press the four RCA jacks (12, 14, 15,
and 16) into the board and bend their tabs
over to hold them in place . Check that
they are all firmly and squarely seated,
then solder them in place, using a fair
amount of solder to obtain firm joints.

Insert the two trimmer resistors, R50
and R55, into the board and solder them
in place. Be certain that they are well

mounted, so that repeated adjustments
will not work them loose.

Press the RF modulator into the board
and twist its lugs to hold it in place . Solder
the lugs to the foil, using plenty of solder
to make a secure joint. Not only do the
lugs hold the relatively heavy modulator
in place, but they are used as jumpers to
extend the ground plane to two points near
the center of the board. Poor mounting
will cause problems. Insert the modu
lator's four leads into their holes, noting
that they angle back from the edge of the
board slightly. Pull the leads tight, then
solder them .

Now install the 7805 regulator and its
heatsink . The heats ink supplied with the
kit has two pins extending from one end to
facilitate vertical mounting. Since the
heatsink will be mounted horizontally, re
move the pins with a pair of pliers.

Insert the 7805 regulator into the board
with its metal tab toward CI, and then
bend it so that the hole in its tab lines up
with the hole in the board . DO NOT sol
der its leads yet.

Pass the heatsink 's mounting screw
through the PC board and through several
metal washers to hold the regulator
slightly above the board. Apply a layer of
heatsink compound to the back of the
7805 and attach the heatsink , tightening
the screw firmly. Solder the regulator 's
leads now.

The last step in building the PC board is
to mount power-on indicator LED2 . It

·must extend from the edge of the PC board
to meet its mounting hole in the front
panel. The easiest way to determine its
mounting position is to temporarily fit the
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FIG. 7 -MOST COMPONENTS EXCEPT THE SWITCHES AND J1 mount on the PC board. Use PC -board 
pins to connect the off -board components. 

J1 J5 J2 VM I J6 J4 S2 NCI TELECAPTION DECODER 

s 
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FIG. 8-THE PC BOARD MOUNTS IN THE BOTTOM of the case and the NCI decoder module mounts in 
the top. Make sure that the three jumper cables connecting the PC board and the module are oriented 
correctly. 

PC -board and the front panel into the 
case. After the LED's leads are bent to fit, 
remove the board and solder the LED in 
place. Note that the lead next to the flat 
edge of the LED's case goes to the hole 
nearest the corner. 

After all components have been 
mounted, inspect your work for in- 
complete joints and solder bridges, and 
correct any problems. Clean flux from the 
bottom of the board, and then spray it with 
an acrylic dielectric spray. Doing so will 

help the decoder to remain trouble -free in 
changing humidity conditions. 

Interconnections 
The connectors that couple our board to 

the NCI module are an unusual type with 
0.1" spacing between adjacent pins. They 
are insulation -displacement types, so you 
need only press a strand of ribbon cable 
into each contact. We use three con- 
nectors of different sizes: four -. five -, and 
six -contact points. Each interconnecting 
cable has a connector only at the end that 
attaches to the NCI module, the other end 
is soldered to the PC board. 

Cut three pieces of ribbon cable about 
six or seven inches long, one each with 
four, five, and six conductors, and sepa- 
rate the conductors about one inch at each 
end. Insert the unstripped wires into the 
"bays" of the appropriate connector and. 
holding them in place, pull the cable 
down across the terminals, but don't ap- 
ply t(x) much pressure. With the cable 
seated, use a small flat -blade screwdriver 
to push each wire into the notch of its 
terminal. 

Strip about 1/4-inch of insulation from 
the other end of each conductor of all 
three ribbon cables. Twist the strands to- 
gether, and then solder the wires to the 
PC -board pins. Make sure that you solder 
those wires so that the connectors at the 
other end will be able to fit in the NCI 
module. Figure 8 shows how they should 
seat. The six- conductor cable should be 
split for an inch or so at the PC end be- 
tween its second and third conductors in 
order to clear C15. Or you could push C15 
so that it lies flat on the board. Don't 
break its ceramic coating or short any of 
the other connnecting pins. After all of the 
wires arc soldered in place, inspect your 
work and correct any errors. 

Attach 11 and S2 to the rear panel, and 
insert the panel into the top half of the 
case. Install the PC board and secure it 
with four self -tapping screws. Make sure 
that the jacks line up with the holes in the 
panel. 

Connect wires between JI's pins and 
the appropriate pins on the PC board. 
Then connect S2 to the channel -select 
pins, using segments of ribbon cable or 
other 20- to 24 -gauge hookup wire. Keep 
the wires short and neat, but leave a small 
amount of slack to allow removal of the 
board or the panel. 

Remove the anti- rotation lug from ro- 
tary switch S2 and mount the switch to the 
front panel, tightening its nut finger- tight. 
Fit the knob to the shaft and adjust the 
switch's position so that the knob's in- 
dicator lines up with the panel markings. 
Carefully remove the knob and tighten the 
nut. Then re- install the knob and make 
sure that the indicator still lines up. 

Use bus wire to connect the five com- 
mon terminals of SI -a together. Clip the 
terminals off just above the wire, and re- 

FIG. 7-MOST COMPONENTS EXCEPT THE SWITCHES A:'IIDJ1 mount on the PC board. Use PC-board
pins to con nect the off-board components.

FIG.8-THE PC BOARD MOUNTS IN THE BOTTOM of the case and the NCI decoder module mounts in
the top. Make sure that the three jumper cables connecting the PC board and the module are oriented
correctly.

help the decoder to remain trouble-free in
changing humidity conditions .

Interconnections
The connectors that couple our board to

the NCI module are an unusual type with
0.1" spacing between adjacent pins. They
are insulation-displacement types, so you
need only press a strand of ribbon cable
into each contact. We use three con
nectors of different sizes: four-, five-, and
six-contact points . Each interconnecting
cable has a connector only at the end that
attaches to the NCI module; the other end
is soldered to the PC board .

Cut three pieces of ribbon cable about
six or seven inches long, one each with
four, five, and six conductors , and sepa
rate the conductors about one inch at each
end. Insert the unstripped wires into the
"bays" of the appropriate connector and,
holding them ' in place, pull the cable
down across the terminals, but don't ap
ply too much pressure . With the cable
seated, use a small flat-blade screwdriver
to push each wire into the notch of its
terminal .

Strip about V4-inch of insulation from
the other end of each conductor of all
three ribbon cables. Twist the strands to
gether, and then solder the wires to the
PC-board pins. Make sure that you solder
those wires so that the connectors at the
other end will be able to fit in the NCI
module . Figure 8 shows how they should
seat. The six-conductor cable should be
split for an inch or so at the PC end be
tween its second and third conductors in
order to clear CIS. Or you could push CIS
so that it lies flat on the board . Don't
break its ceramic coating or short any of
the other connnecting pins. After all of the
wires are soldered in place, inspect your
work and correct any errors.

Attach 11 and S2 to the rear panel, and
insert the panel into the top half of the
case. Install the PC board and secure it
with four self-tapping screws. Make sure
that the jacks line up with the holes in the
panel.

Connect wires between 11's pins and
the appropriate pins on the PC board .
Then connect S2 to the channel-select
pins, using segments of ribbon cable or
other 20- to 24-gauge hookup wire. Keep
the wires short and neat, but leave a small
amount of slack to allow removal of the
board or the panel.

Remove the anti-rotation lug from ro
tary switch S2 and mount the switch to the
front panel, tightening its nut finger-tight.
Fit the knob to the shaft and adjust the
switch 's position so that the knob 's in
dicator lines up with the panel markings.
Carefully remove the knob and tighten the
nut. Then re-install the knob and make
sure that the indicator still lines up.

Use bus wire to connect the five com
mon terminals of Sl-a together. Clip the
terminals off just above the wire, and re-
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After all components have been
mounted, inspect your work for in
complete joints and solder bridges, and
correct any problems. Clean flux from the
bottom of the board, and then spray it with
an acrylic dielectric spray. Doing so will
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PC-board and the front panel into the
case. After the LED's leads are bent to fit,
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edge of the LED's case goes to the hole
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PARTS LIST 

All resistors are' /. -watt, 5% unless oth- 
erwise noted. 

R1. R22, R23. R52. R53. R56. R60 -1000 
ohms 

R2- 15,000 ohms 
R3- 270.000 ohms 
R4- 100.000 ohms 
R5- 22,000 ohms 
R6-390 ohms 
R7, R40 -4700 ohms 
R8. R58 -180 ohms 
R9. R20. R21 -560 ohms 
R1O -R12. R17. R28-47.000 ohms 
R13 -R15. R34 -470 ohms 
R16. R61 -75 ohms 
R18- 18.000 ohms 
R19. R24 -680 ohms 
R25, R47, R48. R57 -220 ohms 
R26- 180.000 ohms 
R27-68,000 ohms 
R29. R32, R38 -2200 ohms 
R30 -1500 ohms 
R31. R37. R44 -3300 ohms 
R33. R43. R49 -330 ohms 
R35 -2700 ohms 
R36 -3900 ohms 
R39. R59- 10.000 ohms 
R41, R45- 12.000 ohms 
R42 -1800 ohms 
R46. R54. R62 -6800 ohms 
R50, R55 -1000 ohms. PC- mount. trim- 

mer potentiometer 
R51 -100 ohms 
Capacitors 
C1 -1000 µF 16 volts. electrolytic 
C2. C4, C6, C15. C24-0 1 µF. ceramic 

disk 
C3-1 µF, 35 volts. tantalum 
C5. C13-1 µF. 16 volts. electrolytic 
C7. C8. C19-10 µF. 16 volts, electrolytic 
C9. C21 -22 µF. 16 volts. electrolytic 
C10-47 µF, 16 volts. electrolytic 
C11 -39 pF, ceramic disk 

C12 -2.2 µF, 16 volts. electrolytic 
C14 -150 pF, ceramic disk 
C16 -100 pF. ceramic disk 
C17 -0.001 µF, ceramic disk 
C18 -220 pF, ceramic disk 
C20. C22 -100 µF, 16 volts. electrolytic 
C23 -470 µF, 16 volts. electrolytic 
Semiconductors 
IC1- LM7805T. 5 -volt regulator 
D1- 1N4001, rectifier 
02 -not used 
D3- 1N4735 6 2 -volt, 1 -watt Zener diode 
04 -10. D12. D13-1N914 switching diode 
D11- 1N4738 8 2 -volt, 1 -watt Zener diode 
LED1- standard red 
01.02.04.06- 09.011, Q12- 2N2222A 

NPN 
03. 05. 010. 013, 014- 2N3906 PNP 
Other components 
J1-'/8-inch miniature phone lack 
J2-J6 -RCA phono lack 
S1 -2P6T miniature rotary switch 
S2 -SPST miniature slide switch 
Miscellaneous: Aster UM1285-8 video 
modulator, NCI Telecaption Decoder 
Module. PC board, 12 -volt 500 -ma wall - 
mount transformer. case, panels. wire. 
solder. etc 
Note: A kit (no. K -6314) including PC 
board. case. and all parts except RF 
modulator and power transformer is 
available for S139 plus S7.55 shipping 
and handling from Dick Smith Elec- 
tronics. Inc.. P. 0. Box 8021, Redwood 
City, CA 94063. The modulator (no. 
K -6040) is available for $9.95 and the 
power transformer (no. M -9526) is 
available for $6.95. Allow shipping of 
51.50 plus 5 °0 of order. California resi- 
dents must add 6.5 °0 sales tax. Orders 
outside the U. S. must include U. S. 
funds and add 20 °0 of total for ship- 
ping. 

move the OFF terminal completely. The 
terminals must be removed in order for the 
switch to clear the edge of the PC board. 
To prevent possible wiring errors, remove 
the two terminals corresponding to the 
OFF and the TV positions of SI -b. 

Solder a six- to seven -inch length of 
seven -conductor ribbon cable to the pins 
near the front of the PC board. Connect 
the other end to the appropriate points of 
SI. Insert the front panel into the top of the 
case. 

Drill a row of '4 -inch cooling holes 
along the bottom of the left half of the 
case. Those holes will Ict air get in to cool 
the heatsink; waste heat will pass by con- 
vection through the gaps around the rear - 
panel jacks. 

Next mount the NCI module in the bot- 
tom half of the case. The module has four 
mounting lugs designed for attachment to 
a flat surface. To mount the module to the 
standoffs in the bottom of the case. bend 
the lugs so that they extend straight out 
from the module's shielding can; then 
make an additional horizontal bend about 

FIG. 9-THE NCI MODULE. shown here with its 
cover; remved, mounts to the bottom of the 
case. 

rear panel. The module must be all the 
way back to provide room for the rotary 
switch in front. Secure the module in 
place using self -tapping screws and wash- 
ers. Do not connect the module to the PC 
board yet. 

Testing and adjustment 
Turn the rotary switch to oFF and plug 

the wall transformer's output plug into the 
power jack. Then plug the transformer 
into an AC socket and turn SI ton. LEDI 
should light up. Turn the knob through the 
other positions; the LED should remain 
lit. 

Measure the voltage at the positive lead 
of CI. It should he no less than 12.5 and 
preferably no more than 16 volts. (That 
voltage will drop when the heavy load of 
the module is added.) Measure the 5 -volt 
supply at either the + 5 volt pin of SI -b or 
at module connector pin 5C4. It should he 
within 0.25 volt of 5 volts. Finally. mea- 
sure the voltage at the cathode of D3; it 
should be between 5.8 and 6.2 volts. If all 
voltages are correct. turn the decoder off 
and attach the connectors to the NCI mod- 
ule. Turn the power back on. 

v 
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VCR TUNER 

AUDIO 
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VIDEO 
OUTPUT 

TV GAME 
SWITCH 

1 

RF 

OUTPUT 

CLOSED- CAPTION 
DECODER 

AUDIO 
INPUT 

VIDEO 
INPUT 

AUDIO 
OUTPUT 

VIDEO 

OUTPUT 

ANTENNA 
INPUT 

Tv 
SET 

AUDIO 
INPUT 

VIDEO 
INPUT 

FIG. 10- SYSTEM WIRING DIAGRAM shows how 
system. The signal splitter and TvGAYE switch are 

V4 inch from the first bend. Press the mod- 
ule into place with the connectors on the 
opposite side of the cooling holes. and 
with the rear edge against the slot for the 

the decoder should be connected to your video 
optional 

Again measure the voltage at the 
positive end of capacitor Cl. Ideally. it 
should be between 12 and 12.5 volts. but it 
may vary. depending on the wall trans- 
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PARTS LIST

FIG. l a-SYSTEM WIRING DIAGRAM shows how the decoder should be connected to your vi deo
system. The signal sp litter and TV /GAME switch are optional.

T
SIGNAL TV/GAME

SPUTI ER SWITCH

1~ t
RF ANTENNA

OUTPUT INPUT

VCRITUNER CLOSED-CAPTION TV
DECODER SET

AUDIO AUDIO AUDIO AUDIO
OUTPUT INPUT OUTPUT INPUT

VIDEO VID EO VIDEO VID EO
OUTPUT INPUT OUTPUT INPUT

All resistors are Y4-watt , 5% unless oth
erw ise noted .

R1 ,R22,R23 ,R52,R53,R56,R60--1000
ohms

R2-15,000 ohms
R3-270,000 ohms
R4-100,000 ohms
R5-22,000 ohms
R6-390 ohms
R7, R4Q-4700 ohms
R8, R58-l80 ohms
R9, R20, R21-560 ohms
R1Q-R12, R17, R28-47,000 ohms
R13-R15, R34-470 ohms
R16, R61-75 ohms
R18-18,000 ohms
R19, R24-680 ohms
R25, R47, R48, R57-220 ohms
R26-180,000 ohms
R27---68,000 ohms
R29, R32, R38-2200 ohms
R30--1500 ohms
R31 , R37, R44-3300 ohms
R33, R43, R49-330 ohms
R35-2700 ohms
R36-3900 ohms
R39, R59-10,000 ohms
R41, R45-12,000 ohms
R42-1800 ohms
R46, R54, R62---6800 ohms
R50, R55-1 000 ohms, PC-mount, trim-

mer potentiometer
R51-100 ohms
Capacitors
C1-1000 fLF 16 volts, electrolytic
C2, C4, C6. C15, C24-0.1 fLF, ceramic

disk
C3-1 fLF. 35 volts, tantalum
C5, C13-1 fL F, 16 volts, electrolytic
C7, C8, C19-10 fLF, 16 volts, electroly1ic
C9, C21-22 fLF, 16 volts, electroly1ic
C1Q-47 fLF, 16 volts, electroly1ic
C11-39 pF, ceramic disk

move the OFF term inal completely. The
term inal s mu st be removed in order for the
swi tch to clear the edge of the PC board .
To prevent possib le w ir ing errors, remove
the two termin als correspondi ng to the
OFF and the TV positions of SI -b.

Solder a six- to seven-i nch length of
seven-conductor ri bbon cable to the pin s
near the fro nt of the PC board . Connect
the other end to the appropria te points of
SI . Insert the fro nt panel in to the top of the
case.

Drill a row of 3fs-i nch coo l ing hol es
along the bott om of the left half of the
case. Those hol es will let air get in to cool
the heatsink ; waste heat w ill pass by con
vect ion throu gh the gaps around the rear
panel jacks.

Nex t mount the NCI module in the bot
tom hal f of the case. The module has four
mounting lugs designed for attachment to
a fl at surface. To mount the module to the
standoffs in the botto m of the case, bend
the lugs so that they extend straight out
fro m the module' s sh ie lding can; then
make an addi t io nal horizontal bend about

C12-2.2 fLF,16 volts, electrolytic
C14-l50 pF, ceramic disk
C16-l00 pF, ceramic disk
C17-Q.001 fLF, ceramic disk
C18-220 pF, ceramic disk
C20, C22-100 fLF, 16 volts, electrolytic
C23-470 fLF, 16 volts, electrolytic
Semi conductors
IC1- LM7805T, 5-volt regulator
01-1N4001. rectifier
02-not used
03-1N4735 6.2-volt, 1-watt Zener diode
04-10 , 012, 013-1N914 switching diode
011-1 N4738 8.2-volt, l-watt Zener diode
LE01-standard red
Q1, Q2, Q4, Q6-Q9, Q11, Q12-2N2222A

NPN
Q3, Q5, Q10, Q1 3, Q14-2N3906 PNP
Other components
J1-Ya-inch miniature phone jack
J2-J6-RCA phono jack
S1-2P6T miniature rotary switch
S2-SPST miniature slide switch
Miscellaneous: Astec UM1285-8 video
modulator, NCI Telecapt ion Decoder
Module, PC board, 12-volt 500-ma wall
mount transformer, case , panels, wire,
solder. etc.
Note: A ki t (no . K-6314) inc luding PC
board, case, and all parts except RF
mod ulator and power transformer is
available for $139 plus $7.55 sh ipping
and handling from Dick Smith Elec 
tronics, Inc ., P. O. Box 8021, Redwood
City, CA 94063. The modulator (no.
K-6040) is available for $9.95 and the
power transformer (no. M-9526) is
available for $6.95. Allow sh ipping of
$1.50 plus 5% of order. California resi 
dents must add 6.5% sales tax. Orders
outside the U. S. must include U. S.
funds and add 20% of total for ship
ping.

~ in ch fro m the first bend. Press the mod
ule into plac e with the connectors on the
oppos ite side of the coo ling holes, and
w ith the rear edge again st the slo t for the

FIG. 9-THE Ne l MODULE, shown here with its
cover ; remved , mounts to the bott om of the
case.

rear panel. The module must be all the
way back to provide room for the rotary
sw i tch in front. Secure the module in
place using sel f-tappi ng screws and wash
ers. D o not connect the module to the PC
board yet.

Testing and adjustment
Tum the rotary swi tch to OFF and plu g

the wall tr ansformer 's output plu g into the
power j ack . Then pl ug the transformer
into an AC socket and tum SI to Cl. L EDI
should light up. Tum the knob throu gh the
other positions; the L ED should remain
l i t.

M easure the volt age at the posit i ve lead
of Cl. It should be no less than 12.5 and
preferably no more than 16 volts. (Tha t
voltage w i ll drop when the heavy load of
the modu le is added .) Measure the 5-volt
supply at ei ther the + 5 volt pin of Slob or
at module connector pin 5C4. It should be
wi thin 0.25 volt of 5 volts . Finally, mea
sure the voltage at the cathode of 0 3; i t
should be between 5.8 and 6.2 volts. I f all
voltages are correc t , tum the decoder off
and attach the connectors to the NCI mod
ule. Tum the power back on.

Aga in measure the vo ltage at the
posit ive end of capacitor C I. Ideall y, i t
should be between 12 and 12.5 volts, but it
may vary. depending on the wall tr ans-
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ELECTRONIC FUNCTION SELECTOR 

As promised last month, well describe 
an all -electronic function- selector circuit 
that can be used to replace the rotary 
function selector. Si The circuit is shown 
in Fig. 1. 

clock input: that pulse advances the coun- 
ter by one The 0 output goes low and the 
1 output (pin 1) goes high, so the C2 LED 
lights up, and caption channel C2 is se- 
lected. Successive presses of Si cycle 
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fry. 
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C2 

LED 5 

C1 

O 
ff 

TO 
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The heart of the circuit is a 4022 8 -stage 
ring counter. In a ring counter. one and 
only one output is high at any time. Each 
output of the 4022 drives an LED via an 
inverter. The first four outputs are also 
connected to the corresponding inputs on 
the main PC board. When power is first 
applied. C2 and R3 reset the counter, so 
the 0 output (pin 2) is high. Therefore, the 
decoder comes up tuned to the most pop- 
ular closed -caption channel, Cl. 

When S1 is pressed, a pulse is applied 
(via Schmitt trigger IC2 -a) to the counter's 

the 4022 through each of its states; a fifth 
press returns the decoder to the Cl mode, 
because the output 5 (pin 4) is coupled to 
the RESET input via diode Dl. 

You can build this circuit on a piece of 
perfboard and attach it to the front panel 
with spacers and screws. Note that a sep- 
arate SPST switch will then be required to 
switch the decoders power on and off; in 

addition, power -on indicator LED1 (on the 
main board) can be omitted, since one of 
the function LED's will light up whenever 
the power is on R -E 

PARTS LIST- ELECTRONIC FUNCTION SELECTOR 

R1- 10.000 ohms 
R2 -47,000 ohms 
R3- 15,000 ohms 
C1-1 p.F, 16 volts 
C2. C3-0.1 µF 
ICI -4022 ring counter 

1C2 -74C14 hex Schmitt trigger 
D1-1N914 
LEDI LED5- Standard 
St -SPST normally open pushbutton 
S2 -SPST toggle 

fonner used. To accommodate transfor- 
mers with various output voltages, it may 
be necessary to alter the values of several 
resistors. We'll discuss those modifica- 
tions in a moment. 

Before closing up the case. temporarily 
connect the decoder to your video system 

as shown in Fig. 9. Note that a video 
switch is shown in that figure; it can be 

used to bypass the decoder when caption 
decoding is not needed. If captions will be 

desired most or all of the time, the switch. 
and the signal splitter, can be omitted and 
the decoder's Tv mode can be used to 

bypass decoding, if necessary. 
Select a strong station on the VCR or 

tuner, set your TV and S2 on the decoder 
to Channel 3 or 4. Now turn everything 
on. Place SI in the TV position. 

If the picture and sound on the TV are 
good. then no adjustments to the modu- 
lator are necessary. But if either picture or 
sound is faulty, use a %io -inch flat screw- 
driver to adjust the modulator's tuning 
coil (the one nearest the input leads) until 
the picture is good. Then adjust the other 
coil until the sound is clearest. You may 
have to adjust both coils several times to 
optimize both audio and video. 

Set trimmer resistors R50 and R55 to 
the center of their travels, set SI to cl, and 
tune in a captioned program. During the 
day, the best place to find one is on a PBS 
station. At night. try either a PBS or an 
ABC station. On satellite. tune in any of 
the ABC or PBS feed transponders. 

If the captions appear with a dark back- 
ground and bright, legible characters. no 
adjustments are necessary. But, if the 
boxes are too light. if the captions distort 
the picture, or if dark streaks appear in 
light scenes. adjust the BLACKNESS 
control (R50) until the boxes are as dark 
as they will get without streaks or distor- 
tion. If the characters are either too dim or 
smeared. adjust the CHARACTER control 
(R55) until they are clearly visible, but 
not smeared. 

If proper adjustment cannot be ob- 
tained in the middle 1/3 of the trimmer's 
travel (or cannot be obtained at all). the 
problem is most likely the 12 -volt supply. 
To compensate, one or two of the resistors 
in the blanking and Y level bias circuits 
will have to be changed. The resistors 
should be changed only if it is difficult to 
get clear captions and background. 

If the background will not adjust prop- 
erly. clip R47 from the board. leaving the 
lead stubs in place. Connect a I K trimmer 
resistor to the stubs and, with the back- 
ground trimmer set to the center of its 
travel. adjust the new resistor to obtain a 

dark background without streaks or dis- 
tortion. Turn the decoder off, measure the 
value of the pot. and replace it with the 
closest standard resistor. If you're careful. 
you can solder the new resistor to the leads 
of the old one without having to remove 
the board from the case. 

If it is the characters that will not adjust 
properly. perform the same procedure. but 
substitute a 2K trimmer resistor for R56. 

After everything is working correctly, 
disconnect the decoder, assemble the 
case. and reconnect it to your video sys- 
tem. Now you're ready to enjoy the new 
world of closed- caption programming. 

To conclude, it's our sincere hope that 
all of the hearing -impaired persons who 
are aided by this project enjoy using it as 

much as the author enjoyed designing and 
developing it and we enjoyed publishing 
it. It was truly our pleasure. R -E 

ELECTRONIC FUNCTION SELECTOR bypass decoding, if necessary.
Select a strong station on the VCR or

tuner, set your TV and S2 on the decoder
to Channel 3 or 4. Now tum everything
on . Place SI in the T V position.

If the picture and sound on the TV are
good, then no adjustments to the modu
lator are necessary. But if either picture or
sound is faulty, use a YI6-inch flat screw
driver to adjust the modulator' s tuning
coil (the one nearest the input leads) until
the picture is good. Then adjust the other
coil until the sound is clearest. You may
have to adjust both coils several times to
optimize both audio and video.

Set trimmer resistors R50 and R55 to
the center of their travels, set SI to CI , and
tune in a captioned program . During the
day, the best place to find one is on a PBS
station . At night , try either a PBS or an
ABC station. On satellite , tune in any of
the ABC or PBS feed transponders .

If the captions appear with a dark back
ground and bright, legible characters, no
adjustments are neces sary. But, if the
boxes are too light, if the captions distort
the picture, or if dark streaks appear in
light scenes , adjust the B LAC K NESS

control (R50) until the boxes are as dark
as they will get without streaks or distor
tion . Ifthe characters are either too dim or
smeared, adjust the C HARACTE R control
(R55) until they are clearly visible , but
not smeared.

If proper adjustment cannot be ob
tained in the middle 1/3 of the trimmer 's
travel (or cannot be obtained at all), the
problem is most likely the 12-volt supply.
To compensate, one or two of the resistors
in the blanking and Y level bias circuits
will have to be changed. The resistors
should be changed only if it is difficult to
get clear captions and background .

If the background will not adjust prop
erly, clip R47 from the board, leaving the
lead stubs in place. Connect a IK trimmer
resistor to the stubs and, with the back
ground trimmer set to the center of its
travel, adjust the new resistor to obtain a
dark background without streaks or dis
tortion . Tum the decoder off, measure the
value of the pot, and replace it with the
closest standard resistor. If you're careful,
you can solder the new resistor to the leads
of the old one without having to remove
the board from the case.

If it is the characters that will not adjust
properly, perform the same procedure , but
substitute a 2K trimmer resistor for R56 .

After everything is working correctly,
disconnect the dec ode r, assemble the
case, and reconnect it to your video sys
tem . Now you're ready to enjoy the new
world of closed-caption programming.

To conclude, it's our sincere hope that
all of the hearing-impaired persons who
are aided by this project enjoy using it as
much as the author enjoyed designing and
developing it and we enjoyed publishing
it. It was truly our pleasure. R-E
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4

as shown in Fig. 9 . Note that a video
switch is shown in that figure ; it can be
used to bypass the decoder when caption
decoding is not needed . If caption s will be
desired most or all of the time, the switch,
and the signal splitter, can be omitted and
the decoder' s TV mode can be used to

IC2-74C14 hex Schmitt trigger
D1-1N914
LED1-LED5-Standard
S1-SPST normally open pushbutton
S2-SPST toggle
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the 4022 through each of its states ; a fifth
press returns the decoder to the C1 mode,
because the output 5 (pin 4) is coup led to
the RESET input via diode 01.

You can build this circuit on a piece of
perfboard and attach it to the front panel
with spacers and screws. Note that a sep
arate 8PST switch will then be required to
switch the decoder's power on and off; in
addition , power-on indicator LED1 (on the
main board) can be omitted, since one of
the function LED's will light up whenever
the power is on. R-E

clock input; that pulse advances the coun
ter by one. The 0 output goes low and the
1 output (pin 1) goes high, so the C2 LED
lights up, and caption channel C2 is se
lected. Successive presses of 81 cycle

ELECTRONIC FUNCTION SELECTOR
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R1-10,000 ohms
R2-47,000 ohms
R3--15,000 ohms
C1- 1 f.LF, 16 volts
C2, C3--0.1 f.LF
IC1-4022 ring counter

The heart of the circuit is a 4022 a-stage
ring counter. In a ring counter, one and
only one output is high at any time. Each
output of the 4022 drives an LED via an
inverter. The first four outputs are also
connected to the corresponding inputs on
the main PC board. When power is first
applied, C2 and R3 reset the counter, so
the 0 output (pin 2) is high. Therefore, the
decoder comes up tuned to the most pop
ular closed -caption channe l, C1.

When 81 is pressed, a pulse is applied
(via Schmitt trigger IC2-a) to the counter's

As promised last month, we'll describe
an all-electron ic function-selector circuit
that can be used to replace the rotary
function selector, 81. The circuit is shown
in Fig. 1.

former used . To accommodate transfor
mers with various output voltages, it may
be necessary to alter the values of several
resistors . We'll discuss those modifica
tions in a moment.

Before closing up the case, temporarily
connect the decoder to your video system
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DTMF Encoding and Decoding 
Thanks to new low -cost DTMF encoders and decoders, the world of DTMF signalling now is 

available for use in your next project. 

DTMF (DUAL-TONE MULTI-FREQUENCY) 
signalling was developed about two de- 
cades ago by Bell Labs as a faster (by a 

factor of about 10), more versatile, and 
more reliable telephone -dialing scheme 
than the old pulse or rotary- dialing tech- 
nique. The DTMF method is often re- 
ferred to as tone dialing or Touch -Tone 
(note that Touch-Tone is a trademark of 
AT &T) and is used with push- button tele- 
phones and other equipment. 

A standard DTMF signal consists of a 

pair of audio tones chosen front a group of 
eight standard frequencies. Those fre- 
quencies are divided into two groups: a 

low -tone group of four frequencies and a 

high -tone group of four frequencies. A 
valid DTMF signal consists of the al- 
gebraic sum of one tone from the low 
group and one tone from the high group. 
There are therefore 16 (4 low x 4 high) 

DALE NASSAR 

possible DTMF signals that can be en- 
coded with the eight frequencies. The four 
standard low frequencies are 697, 770, 
852, and 941 Hz, and are referred to as 

row frequencies RI, R2, R3, and R4, re- 
spectively. The four standard high fre- 
quencies are 1209, 1336, 1477, and 1633 
Hz, and are referred to as column frequen- 
cies CI, C2, C3, and C4, respectively. 
Any combination of DTMF tone can be 
generated using a 4 x 4 keypad switch 
matrix as shown in Fig. I. The DTMF 
frequencies and the keypad layout of Fig. 
I are international standards. The frequen- 
cies produced by DTMF generators are 
allowed a ± 1.5% deviation from the 
listed standards. Note that all of those 
tones are well within the telephone sys- 
tem's voice band. 

The choice of the standard DTMF fre- 
quencies was by no means an arbitrary 

one. The designers of the DTMF system 
used a great deal of care in selecting the 
particular frequencies. Other tones that 
may appear on the telephone line such as 

dial tones and power -line noise must not 
fall in the DTMF frequency band. Further, 
the standard frequencies must have no 
harmonic interaction, thus the highest 
standard frequency (1633 Hz) is lower 
than the third harmonic of the lowest stan- 
dard frequency (697 Hz). 

Conventional telephones that use 
DTMF signalling are usually equipped 
with a standard 3 x 4 keypad matrix for 
representing the digits 0-9, and two spare 
symbols, (star or asterisk), and # 
(pound or octothorpe), which can be used 
for various purposes. That 3 x 4 matrix 
represents all four row frequencies 
(RI -R4), and the three lowest column fre- 
quencies (CI -C3). Some special- purpose 
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DTMF Encoding and Decoding
Thanks to new low-cost OTMF encoders and decoders, the world of OTMF signalling now is

available for use in your next project.

DALE NASSAR

D T MF (D U A L-TO N E MULT I -FREQU EN CY)

sig nalling was developed about two de
cades ago by Bell Labs as a faster (by a
facto r of about 10), more versa tile, and
more reli able telephone-dialing scheme
than the old pul se or rotary-dialing tech
nique . The DT MF meth od is often re
ferr ed to as tone dial ing or Touch-Tone
(note that Touch-Ton e is a trademark of
AT&T ) and is used with push-button tele
phones and other equipment.

A standard DTMF sig nal consists of a
pa ir of audio tones chosen from a gro up of
e ight standa rd freq uencies. Those fre
quencies are divided into two gro ups : a
low-tone group of four frequencies and a
hi gh-tone group of four frequencies . A
va lid DTM F sig na l consists of the al
gebraic sum of one tone from the low
group and one tone fro m the high gro up.
There are therefore 16 (4 low x 4 high)

poss ible DTMF signals that ca n be en
coded with the eight frequencies. The four
standa rd low frequencies are 697 , 770 ,
852, and 94 1 Hz, and are referred to as
row frequencies RI , R2 , R3, and R4 , re
spective ly. Th e four standa rd high fre
quencies are 1209 , 1336, 1477, and 1633
Hz , and are referr ed to as column frequen
cies C I , C2 , C3, and C4, respecti vely.
Any combination of DTMF tone can be
generated using a 4 x 4 keypad switch
matrix as show n in Fig. l. The DTMF
frequencies and the keypad layout of Fig.
I are international standards . The frequ en
cies produced by DTMF generators are
allowed a ± 1.5 % devi ati on fro m the
listed standards . Note that all of those
tones are well within the telephone sys 
tem 's voice band .

The choice of the standard DTM F fre
quencies was by no means an arbi trary

one . The designers of the DTMF system
used a great deal of ca re in selecting the
part icular frequencies . Other tones that
may appear on the telephone line such as
dial tone s and power-line noise must not
fall in the DTMF frequency band . Further,
the standard freq uencies must have no
harmonic inter acti on , thus the highes t
standard frequ ency (1633 Hz) is lower
than the third harmonic of the lowest stan
dard frequ ency (697 Hz).

C on ventional te lephone s th at use
DTMF signalling are usua lly equ ipped
with a standard 3 x 4 keypad matri x for
representing the digit s 0-9, and two spare
sy m bo ls , * (s ta r or asterisk), and #
(po und or octo thorpe), which can be used
for various purposes . Tha t 3 x 4 matrix
rep re sent s al l fo ur row fre q uencie s
(RI-R4), and the three lowest co lumn fre
quencies (C l--C3). Some special-purpose
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LOW 

TONES 
(Hz) 

R1 

(697) 

(T70) 

R3 

(B52i 

CI 
(1209) 

1 

HIGH TONES (Hz) 

C2 C3 C4 

(1336) (1477) (1633) 
1 I I 

FIG. 1- STANDARD DTMF KEYPAD layout. The 
DTMF row and column frequencies are as 
shown. 

telephones use the fourth column (C4) to 
represent four additional symbols (shown 
as A, B, C, and D in Fig. 1)in order to 
encode all of the sixteen possible DTMF 
signals. 

If you have a tone -dial phone you can 
listen to a DTMF signal by simply picking 
up the telephone handset and pressing one 
of the buttons. For example, pressing the 
8 key generates a 852 -Hz tone (R3) and a 

1336 -Hz tone (C2) simultaneously. Those 
signals are processed and decoded by a 

DTMF receiver at the telephone compa- 
ny's central office. 

The central office contains the switch- 
ing equipment that provides local -ex- 
change telephone service for a given 
geographical area. That area is designated 
by the first three digits of the telephone 
number. After the connection is estab- 
lished between the called and the calling 
parties, the DTMF receiver (at the central 
office) is no longer active and the con- 
nected parties are free to use the keypad - 
generated signals for station -to- station 
(end -to -end) signalling. 

Until very recently, the DTMF en- 
coders used by the telephone companies 
exclusively used large and bulky tran- 
sistorized LC -tuned oscillator circuits to 
generate the tones. Many such LC circuits 
are still in use. Such rugged circuits were 
used by the telephone company because 
they were extremely dependable. They 
were designed to withstand the worst of 
operating conditions. For the hobbyist. 
limited parts availability makes building 
that type of circuit almost impractical. 
Fortunately it is also unnecessary. as 

co DTMF generators are available in IC' 
U form. 

Further. until just a few years ago the 
experimenter had to settle for a not -so- 

w reliable IC decoding (receiving) system. 

w The decoding circuitry had to be built up 
o using a number of simple IC's. For in- 
a stance. a separate 567 phase - locked -loop 
¢ tone- detector IC was required for each 
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frequency used. for a total of eight. Addi- 
tionally. each tone detector had to be 

tuned by critical external timing compo- 
nents. Because each DTMF signal re- 
ceived activated two detector outputs (one 
for each frequency received). a logic cir- 
cuit had to be added to convert those out- 
puts into a usable format. The net result 
was a complex circuit that was time -con- 
suming to build and difficult to align. 
Also. performance was often unsatisfac- 
tory. True, performance could be im- 
proved with the addition of pre- filtering at 
the inputs of each tone detector. But the 
active- filter circuitry required for that 

made an already complex circuit even 
more so. 

Fortunately. those days are gone for- 
ever. With the new DTMF ICs available 
today, a complete and extremely reliable 
DTMF -encoding and -decoding system 
can be breadboarded in less than IO min- 
utes. Also, the built -in features of those 
decoding IC's usually include pre- filter- 
ing, complex processing. signal valida- 
tion, etc., making possible a high degree 
of efficiency and reliability. In addition, 
no external tuning components are re- 
quired, keeping the parts count minimal. 
DTMF IC's are manufactured by Nation- 
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can be breadboarded in less than 10 min
utes. Also , the built-in features of those
decoding IC' s usually includ e pre-filter
ing, complex processing, signa l valida
tion, etc. , making possible a high degree
of efficiency and reliability. In addition,
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quired , keeping the parts count minimal.
DTMF IC's are manufactured by Nation-
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FIG.3-TWO TYPES OF KEYPADS can be used with DTMF encoders . The one shown in a is a standard
telephone tone-dia ling keypad and uses DPST switches. The one shown in b is a calculator-type
keypad and uses simple SPST switches, but it can not be used with all encoder IC's.

frequency used, for a total of eight. Addi
tionally, each tone detector had to be
tuned by critica l externa l timing com po
nents. Beca use each DTMF signal re
ceived activated two detec tor outputs (one
for each freque ncy rece ived), a logic cir
cuit had to be added to convert those out
puts into a usable format. The net result
was a complex circu it that was time -con
suming to build and difficult to align.
Also, performance was often unsatisfac
tory. True, performance co uld be im
proved with the addition of pre-filtering at
the inputs of each tone detector. But the
active-fi lter circuitry requ ired for that
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FIG. 1-STANDARD DTMF KEYPAD layout. The
DTMF row and column frequencies are as
shown.

telephones use the fourth column (C4) to
represent four additional symbols (shown
as A, B, C , and D in Fig. 1) in order to
encode all of the sixteen possible DTMF
signals .

If you have a tone-d ial phone you can
listen to a DTMF signal by simply pickin g
up the telephone hand set and pressing one
of the buttons. For examp le , pressing the
8 key genera tes a 852 -Hz tone (R3) and a
l336-Hz tone (C2 ) simultaneous ly. Those
signals are proces sed and decoded by a
DTMF receiver at the telephone compa
ny 's central office.

The central office contains the switc h
ing eq uipment that provides loc al- ex
change telephone se rvice for a given
geograph ical area. That area is designated
by the first three digits of the telephone
number. After the connection is estab
lished between the ca lled and the calling
parties, the DTMF receiver (at the central
office) is no longer active and the con
nected parties are free to use the keypad
generated signals for stat ion-to-station
(end-to-end ) signa lling .

Unti l very recently, the DTMF en
coders used by the telephone com panies
exclusively used large and bulky tran
sistorized LC-tun ed oscillator circuits to
generate the tones. Many such LC circuits
are still in use . Such rugged circu its were
used by the telephone company because
they were extreme ly dependable . They
were designed to withstand the worst of
operating conditions. For the hobbyist,
limited parts availability makes building
that type of circuit almost impractical.
Fortunate ly it is also un necessary, as
DTM F ge nerato rs are avai lable in IC
form.

Further, until ju st a few years ago the
experime nter had to sett le for a not-so
reliable IC decoding (receiving) system.
The decoding circuitry had to be built up
using a number of simple IC's . For in
stance, a separate 567 phase-locked-loop
tone-detector IC was required for each
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al. Silicon Systems, Mostek, Motorola. 
AMI, and Teltone. 

Although the DTMF system was origi- 
nally designed for telephone dialing, it is 

extremely useful as the basis for remote - 
control systems. In this article we'll de- 
scribe some of the DTMF -encoding and 
-decoding IC's that are commercially 
available. and how they can be used in 
remote -control applications. After read- 
ing this article, you should have no trouble 
choosing and sucessfully using the 
DTMF IC's that best fit your needs. 

DTMF encoding 
Thc heart of a DTMF encoder is a a 

DTMF tone- generator IC. Those IC's are 

extremely easy to use and are very low in 
cost. Some DTMF tone generators are 

available for less than $2.00 in single 
quantities! They generate the desired 
DTMF signals by dividing a crystal -gen- 
erated reference frequency. The oscillator 
is on -board the IC; the crystal is simply 
connected across two terminals of the IC. 
The most- common crystal frequency is 
3.579545 MHz; that's the TV color -burst 
frequency, so those crystals are readily 
available and low in cost. However, as we 
will see shortly. other frequency refer- 
ences may be used for special purposes. 

A block diagram of a typical tone -en- 
coder IC is shown in Fig. 2. The IC illus- 
trated there is a Gould AMI (3800 
Homestead Rd.. Santa Clara, CA 95051) 
S2559E. The desired DTMF signals are 
activated by a twelve -key (3 x 4) or six- 
teen -key (4 x 4) matrix keypad that is 
connected directly to the row- and col- 
umn -input pins of the tone -generator IC. 
Two major types of keypads are used: Onc 
is the standard telephone pushbutton key- 
pad. They are used with IC's that generate 
tones whenever the corresponding row 
and column pins are pulled high. As 
shown in Fig. 3 -a, that keypad consists of 
a series of DPST momentary switches 
with a common line that simultaneously 
pulls the corresponding row and column 
outputs high when pressed. Note that 
some encoders are active low. For those, 
the keypad common line is connected to 
ground. Then. the appropriate row and 
common outputs are grounded when a key 
is pressed. The other. and simpler, keypad 
arrangement is shown in Fig. 3 -b. Re- 
ferred to as a calculator -type or X -Y key- 
pad, it consists of SPST momentary 
switches and can be built easily. However. 
it can only be used with tone generators 
that use calculator -type scanning circuitry 
to detect switch closures. The S2559E 
contains such circuitry. Generally, the 
data sheet of a particular tone encoder will 
specify the type of keypad required. 

A simple DTMF encoder is shown in 
Fig. 4. It mainly consists of a I6 -key 
SPST keypad like the one shown in Fig. 
3 -b. and the S2559E tone- encoder IC. 
Power can be supplied by a small power 

TABLE 1 -PIN FUNCTIONS 

Pin Function 

SIGNAL IN 

12'16 

A, e 

DI. 02.or.00 

OE 

HEX 

STROBE 

CLEAR 

RD 

XIN, XOUT 

osC'CK 

AUXCLK 

VNA, VND 

VP 

DTMF input. Internally biased so that the input signal may be AC 
coupled. SIGNAL IN also permits DC coupling as long as the Input 
voltage does not exceed the positive supply 

DTMF -signal detection control When 1é is at logic 1. the M -957 
detects the 12 most commonly used DTMF signals (1 through N). 
When l21í -6 le opc o. the M -957 detects all 16 DTMF signals (1 

through D). 

Binary DTMF signal -sensitivity control inputs. A and e select the 
sensitivity of the SIGNAL IN Input to a maximum of 31 dBm. 

Data outputs. When enabled by the of input. the data outputs 
provide the code corresponding to the detected digit In the format 
programmed by the HEx pin The data outputs become valid aster a 
tone pair has been detected and are cleared when a valid pause Is 

timed. 

Output enable. When of is at logic 1. the data outputs are In the 
CMOS push/pull state and represent the contents of the output 
register. When of is driven to logic 0. the data outputs are forced to 
the high - impedance or `third' state. 

Binary output format control When Hex is at logic 1. the output of 
the M -957 is full 4 -bit binary. When HEX is at logic O. the output is 
binary-coded 2 -of -8. 

Valid data indication STROBE goes to logic 1 after a valid tone pair 
Is sensed and decoded at the data outputs. STROBE remains at 
logic 1 until a valid pause occurs or the CLEAR input is driven to logic 
1. whichever is earlier. 

sTRORE control. Driving CLEAR to logic 1 forces the STROBL output 
to logic O. When CLEAR is at logic O. STROBE is forced to logic 0 
only when a valid pause is detected. Tie to VNA or VND when not 
used. 

Early signal presence output. en indicates that a possible signal 
has been detected and is being validated. 

Crystal connections. When an auxiliary clock is used, XIN should 
be tied to logic 1. 

Time base control. When oscrErk is at logic 1. the output of the 
M -957's internal oscillator is selected as the time base When 
os; ZIT( is at logic 0 and XIN is at logic 1, the AUXCLK input Is 

selected as the time base. 

Auxiliary clock input. When oscZT.ii is at logic 0 and XIN is at logic 
1. the AUXCLK input is selected as the M -957's time base. The 
auxiliary input must be 3.58 MHz divided by 8 for the M -957 to 
operate to specifications. If unused, AUXCLK should be left open 

Negative analog and digital power supply connections. Separated 
on the chip for greater system flexibility. VNA and VNO should be at 

equal potentials 

Positive power suppy connection. 

611111101111111111010, 

supply or by a conventional 9 -volt battery. 
Because the S2559E is a CMOS device, 
power consumption is low. Typically, the 
circuit shown will draw 5 mA during en- 
coding and 7µA when idle. Since the 
device is CMOS, be sure to observe all of 
the standard precautions when handling 
the IC. 

Encoder output 
the output of the encoder consists of 

two of the eight DTMF frequencies. Fig- 
ure 5 shows an oscilloscope display of the 
row-3 signal (852 Hz) and Fig. 6 shows 
the column -2 signal (1336 Hz). The 
DTMF output is produced by adding the 
two signals together. The resulting signal. 
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supply or by a conventional9-volt battery.
Because the S2559E is a CMOS device,
power consumption is low. Typically, the
circuit shown will draw 5 rnA during en
coding and 7 fJ-A when idle . Since the
device is CMOS, be sure to observe all of
the standard preca utions when handl ing
the IC .

al, Silicon Systems, Mostek, Motoro la,
AMI , and Teltone.

Although the DTMF system was origi
nally designed for telephone dialing, it is
extreme ly useful as the basis for remote
control sys tems. In this article we 'll de
scribe some of the DTMF-encoding and
-decoding Ie's that are commercially
available, and how they can be used in
remote -co ntrol appl ications. After read
ing this article, you should have no trouble
c hoosing and su ce ssfully using th e
DTMF IC's that best fit your needs.

DTMF encoding
The heart of a DTMF encoder is a a

DTMF tone-generator K'. Those IC 's are
extreme ly easy to use and are very low in
cost. Some DTMF tone genera tors are
available for less than $2.00 in single
quantitie s! They ge nerate the desired
DTMF signal s by dividing a crystal-gen 
erated reference frequency. The oscillator
is on-board the IC; the crysta l is simply
connected across two terminals of the IC.
The most-common crystal frequency is
3.5 79545 MHz; that's the TV color-burst
frequency, so those crystals are readily
available and low in cost. However, as we
will see shortly, other freque ncy refer
ences may be used for special purpose s.

A block diagram of a typica l tone-en
coder IC is shown in Fig. 2. The IC illus
tra ted th ere is a Go uld AM I (3800
Homestead Rd. , Santa Clara, CA 9505 1)
S2559E. The desired DTMF signa ls are
activated by a twelve-key (3 x 4) or six
teen-key (4 x 4) matrix keypad that is
connected directly to the row- and col
umn-input pins of the tone-ge nera tor IC .
Two major types of keypads are used: One
is the standard telephone pushbutton key
pad. They are used with Ie's that generate
tones whenever the corresponding row
and column pins are pull ed high. As
shown in Fig. 3-a, that keypad consists of
a series of DPST momentary switches
with a common line that simultaneously
pulls the corresponding row and column
outputs high when pres sed . Note that
some encoders are active low. For those ,
the keypad com mon line is connected to
ground . Then, the appropriate row and
common outpu ts are grounded when a key
is pressed . The other, and simpler, keypad
arrangement is shown in Fig. 3-b . Re
ferred to as a calcu lator-type or X-Y key
pad, it co nsists of SPST momentary
switches and can be built easily. However,
it can only be used with tone generato rs
that use calc ulator-type scanning circuitry
to detect switch closures. The S2559E
contains such circuitry. Generally, the
data sheet of a particular tone encoder will
spec ify the type of keypad required.

A simple DTMF encoder is shown in
Fig. 4 . It main ly con sists of a 16-key
SPST keypad like the one shown in Fig.
3-b, and the S2559E tone-encoder Ie.
Power can be supplied by a small power

Pin

SIGNAL IN

12116

A, B

03, 02. 01 , 00

OE

HEX

STRO BE

C LEAR

B O

XIN, XO UT

o sclCCi<

AU XCL K

VNA,VNO

VP

TABLE 1-PIN FUNCTIONS

Function

DTMF input. Internally biased so that the input signal may be AC
coup led. SIGNAL IN also permits DC coupling as long as the input
voltage does not exceed the positive supply.

DTMF·signal detection control. When 12116 is at logic 1, the M·957
detects the 12 most comm only used DTMF signals (1 through #).
When 12116 is at logic 0, the M-957 detec ts all 16 DTM F signals (1
through D).

Binary DTMF signal -sensitivi ty control inputs. A and B select the
sensitivity of the SIGNAL IN input to a maximum of - 31 dBm.

Data outputs . When enabled by the OE input, the data outputs
provide the code corresponding to the detected digit in the format
programmed by the HE X pin. The data outputs become valid after a
tone pair has been detected and are cleared when a valid pause is
timed.

Output enable . When OE is at logic 1, the data outputs are in the
CMOS push/pull state and represent the conten ts of the output
register. When O E is driven to logic 0, the data outputs are forced to
the high-impedance or "third" state.

Binary output format contro l. When HEX is at logic 1, the output of
the M-957 is full 4-bit binary. When HEX is at logic 0, the output is
binary-coded 2-01-8.

Valid data indication. STROBE goes to logic 1 after a valid tone pair
is sensed and decoded at the data outputs. STROBE remains at
logic 1 until a valid pause occurs or the CLEA R input is driven to logic
1, whichever is earlier.

ST ROBE control. Driving CLEAR to logic 1 forces the STROBE output
to logic 0. When CLEAR is at logic 0, STROBE is forced to logic 0
only when a valid pause is detected. Tie to VNA or VND when not
used.

Early signal presence output. BD indicates that a possible signa l
has been detected and is being validated.

Crystal connections. When an auxiliary clock is used, XIN should
be tied to logic 1.

Time base control. When osclCCi< is at logic 1, the output of the
M-95Ts internal oscillator is selected as the time base. When
osclCCi< is at logic 0 and XIN is at logic 1, the AUXCLK input is
selected as the time base .

Auxiliary clock input. When osclCCi<is at logic 0 and XIN is at logic
1, the AUXCLK input is selected as the M-957's time base. The
auxiliary input must be 3.58 MHz divided by 8 for the M-957 to
operate to specifications . If unused, AUXCLK should be left open.

Negative analog and digital power supply connections. Separated
on the chip for greater system flexibility, VNA and VND should be at
equal potent ials.

connection.

Encoder output
The output of the encoder consists of

two of the eight DTMF frequencies. Fig
ure 5 shows an oscilloscope display of the
row-3 signal (852 Hz) and Fig. 6 shows
the co lumn-2 sig na l (1336 Hz). Th e
DTMF output is produced by adding the
two signals together. The resulting signal,
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FIG. 4 -A COMPLETE DTMF ENCODER re- 
quires lust a keypad, an encoder IC. a crystal, 
and two additional components. 

FIG. 5-A ROW 3, 852 Hz, DTMF signal. 

FIG. 6--A COLUMN 2, 1336 Hz DTMF signal. 

which would be generated by pressing the 
"8" key, is shown in Fig. 7. Note that the 
output of the S2559E is not a pure sine - 
wave. Instead the output is a digitally syn- 
thesized approximation, as shown in Fig. 
8. 

The S2559E also is capable of generat- 
ing single -frequency tones. To place the 
IC in the single -frequency mode, pin 15, 
the mode -select pin (most.), is either tied 
high or left floating; for DTMF operation, 
that pin is grounded. Once in the single - 
frequency mode, a single frequency is 
output by pressing two keys in the appro- 
priate row or column. For instance, simul- 

taneously pressing the 4 and 5 keys (in 
row 2) will result in a 770 -Hz output. The 
single -frequency mode is used primarily 
for testing. 

The S2559E, as well as most other en- 
coder IC's, have mute and transmit pins 
(MUTE and xMrr). In the S2559E, when 
no keys are pressed, the Mlrrs pin is low 
and the xMrr output is enabled and can 

FIG. 7 -WHEN THE DIGIT 8 Is pressed on the 
keypad, the encoder generates the signal 
shown here. It consists of the sum of the row 3 
(Fig. 5) and the column -2 (Fig. 6) signals. 
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source current to an external load. When a 
key is pressed, the xMrr output goes into a 
high- impedance state and the MUTE 
output goes high. Those pins are used in 
telephone applications. For instance, the 
MUTE pin is used to mute the telephone 
receiver during dialing so that the user 
does not hear the DTMF signals at full 
volume. The enterprising experimenter 
will doubtless find many other uses for 
those handy outputs. 

To make the output of the encoder cir- 
cuit audible, a speaker or some other 
transducer must be driven by the output 
signal. The S2559E output must be buff- 
ered to drive an 8 -ohm speaker, but other 
high -impedance speakers can be driven 
by the IC directly. For example, the author 
has driven the earpiece from an old tele- 
phone headset by adding a 330 -ohm re- 
sistor in series with the earpiece to prevent 
loading the encoder's output as well as to 
increase battery life. 

We've been discussing the S2559E 
thus far, but there are three other members 
of that IC family. They are the S2559F, G, 
and H. Those four devices have replaced 
the earlier A, B, C, and D versions and 
feature extended operating voltage (2.5 to 
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FIG. B -THE OUTPUT OF THE 52559E is not a pure sinewave. Instead it is a digitally synthesized 
waveform. The stairstep -shape of such a waveform is shown here. 
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FIG. 9- INSIDE A DTMF DECODER The M -957 DTMF decoder IC is shown here in block- diagram form. 
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source current to an external load . When a
key is pressed, the XMIT output goes into a
high-impedance state and the M U T E

output goes high . Those pins are used in
telephone appl ications . For instance , the
MUT E pin is used to mute the telephone
receiver during dialing so that the user
does not hear the DTMF signals at full
volume . The enterprising experimenter
will doubtless find many other uses for
those handy outputs.

To make the outp ut of the encoder cir
cuit audible, a speaker or some other
transducer must be driven by the output
signal. The S2559E output must be buff
ered to drive an 8-ohm speaker, but other
high-impedance speakers can be driven
by the IC directly. For examp le, the author
has driven the earpiece from an old tele
phone headset by adding a 330-ohm re
sistor in series with the earpiece to prevent
loading the encoder's output as well as to
increase battery life .

We've been discussi ng the S2559E
thus far, but there are three other members
of that IC family. They are the S2559F, G,
and H. Those four devices have replaced
the earlier A, B, C, and D versions and
feature extended operating voltage (2.5 to
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FIG. 8-THE OUTPUT OF THE S2559E is not a pu re sinewave. Instead it is a dig itally synth esized
waveform. The stairstep-shape of such a waveform is shown here.

FIG. 7-WHEN THE DIGIT 8 is pressed on the
keypad, the encoder generates the signal
shown here. It consists of the sum of the row 3
(Fig . 5) and the co lumn-2 (Fig . 6) signals.

taneou sly pressing the 4 and 5 keys (in
row 2) will result in a nO-Hz output. The
single- frequency mode is used primarily
for testin g.

The S255 9E, as well as most other en
coder Ie's, have mute and transmit pins
(MUTE and X M IT ). In the S2559E, when
no keys are pressed , the M UT E pin is low
and the X M IT output is enabled and can

FIG. 5-A ROW 3, 852 Hz, DTMF sig nal.

FIG. 4-A COMPLETE DTMF ENCODER re
qu ires just a keypad, an encoder IC, a crysta l,
and two additional components.

TONE 1"'1.;.6__...0
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ICl
S2559E

OSC l 7

OSCo 8 0
XTAl1
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I
o
W
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o
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~
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FIG. 6-A COLUMN 2, 1336 Hz DTMF signal.

which would be generated by pressing the
"8" key, is shown in Fig. 7. Note that the
output of the S2559E is not a pure sine
wave. Instead the outp ut is a digita lly syn
thesized approximation, as shown in Fig.
8.

The S2559E also is capabl e of generat
ing single-frequency tones . To place the
IC in the single-frequency mode , pin 15,
the mode -select pin ( MD SL), is either tied
high or left floating; for DTMF operation,
that pin is grounded . Once in the single
frequency mode, a single frequency is
output by pressing two keys in the appro
priate row or column . For instance , simul-

A 8 80 12/16 HEX OE
r---<SH91---- - - -- - -- - - --(7H51- - - ....a..- ~3~ .,
I 1
I 1) 00
I X
.l. 2) 01

SIGNALn2 X
mT ~m

: WW
I T

OSC! J... I

CLK!!? OSC ILLATO R 1\STR08E
~ T

XIN llii ~) CLEAR
J... T

XOUT11 4 I
X I

AUXCLKt17 I
~ I

L. - ............ - -- ........ _ ........ - - .... - - - .... - - --~i}---(.1'"'~)---_..J

Vp VNO VNA

FIG. 9-INSIDE A DTMF DECODER. The M-957 DTMF decode r IC is sho wn here in block- diagram form.

68

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


TABLE 2 -DTMF TO BINARY DECODING 

Si nal 9 

Low- 
Frequency 
Component 

(Hz) 

High- 
Frequency 

Component 
(Hz) 

Hex 
Output 
Format 

2 -01-8 
Output 
Format 

3210 3210 

1 697 1209 0001 0000 
2 697 1336 0010 0001 
3 697 1477 0011 0010 
4 770 1209 0100 0100 

5 770 1336 0101 0101 
6 770 1477 0110 0110 
7 852 1209 0111 1000 
8 852 1336 1000 1001 

9 852 1477 1001 1010 
0 941 1336 1010 1101 

941 1209 1011 1100 
4r 941 1477 1100 1110 

A 697 1633 1101 0011 
B 770 1633 1110 0111 
C 852 1633 1111 1011 
D 941 1633 0000 1111 

Note: The M -957 detects signals A through D only when the 17 input is at logic O. 

CI T 01µF 

12 13 
HEX OE 

16 
Up 

DIME O- 
INPUT 

12 
SIGNAL 
INPUT 

IC1 
14 

x,,, M-957-01 
R1 XTALI 

1MEG 

T 
358 

MHz 15 

)(OUT 

12 

16 A B VNo 

16 

OSG 
CLK 

+ 9V 

D3 

02 

D1 

Do 

STROBE 

VNA Cl 

20 

21 

18 

©1111MMI® 19 

o 

o 
o 

o 

OUTPUTS 

FIG. 10-USING THE M -957. building a DTMF decoder requires lust the IC. a crystal. and a 
capacitor. 

10 volts), unproved tone fidelity, and an 
on -chip oscillator bias- resistor. In the 
S2995F. the Mast. function of pin 15 is 
replaced by a chip disable (CD) function 
that is active high. When that pin is tied 
high, the row and column inputs are 
placed in a high -impedance state, the tone 
output is tied to ground, the oscillator is 
inhibited, the MUTE pin is tied high. and 
the xMrr pin is enabled. Essentially, the 
effect is that the IC is electronically dis- 
connected from the keypad. That allows 
one keypad to be shared by several dif- 
ferent devices. 

The S2559G and H are identical to the 
S2559E and F, respectively. except that 
the output transistor has been replaced by 
a Darlington pair. In some applications 
that eliminates the need for an external 
transistor amplifier stage in the telephone 
-ircuit. 

DTMF decoding 
I ) I MI' decoding is considerably more 

complex than DTMF encoding. The most 
involved function of the detector is to deter- 
mine whether a received signal within the 

DTMF frequency band (697 -1633 Hz) is a 

true DTMF signal or merely noise or 
speech. The detector must also be capable of 
detecting a DTMF signal that is combined 
with such noise. The DTMF detector should 
recognize any valid DTMF signal that is 
within . 2% of the standard value. The de- 
tector's job is made somewhat easier by the 
fact that a DTMF signal must have a mini- 
mum duration of 40 ms. and that each 
DTMF signal must be separated from others 
by at least 35 ms. 

Somewhat surprisingly. most of the cir- 
cuitry required to decode DTMF signals is 
now available in IC form. Therefore. despite 
its greater complexity. an entire 16 -digit de- 

FIG. 11 -USE THIS LED MONITOR CIRCUIT to 
verify that the encoder and decoder are operat- 
ing correctly. 

coder can be built as easily and as simply as 

a 16 -digit encoder. 
DTMF decoders are often referred to by 

manufacturers as DTMF receivers. Those 
devices have only recently become com- 
monly available at affordable prices. Some 
can be purchased for under $15.00 in single - 
unit quantities. Just a few wars ago. when 
the first IC encoders became available, those 
devices cost about 5100. and required exter- 
nal filters. The IC's on the market today are 
extremely sophisticated signal -processing 
devices with switched -capacitor filtering 
that use digital frequency -detection tech- 
niques. They can reliably detect DTMF sig- 
nals with no need for pre- filtering. 

The decoder that we'll use in our circuit is 
the M -957 from Teltone (P.O. Box 657. 
10801 -120th Ave. N.E.. Kirkland. WA 
98033). That CMOS device can be powered 
by a DC power supply or batteries. There are 

two versions of the M -957: the M- 957 -01. 
which can accept voltages of 5 to 12. and the 
M- 957 -02. which is designed for 5 -volt op- 
eration only. 

A block diagram of the M -957 is shown in 
Ag. 9. The function of each pin is outlined 
in Table 1. The pre- processing stages of the 
M -957 filter out noise and split the received 
DTMF signal into its high and low- frequen- 
cy -group components. and limit each corn - 
ponent to provide automatic gain control. 
The individual tones arc then detected. The 
decoded output of the M -957 -01 is a 4 -bit 
binary code appearing at the D0-D3 out- 
put. The output code format can be se- 
lected via pin 2, HEX. When that pin is 
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Low- Hlgh- Hex 2-01-8

Signal Frequency Frequency Output Output

Component Component Format Format

(Hz) (Hz) 3210 3210

1 697 1209 0001 0000
2 697 1336 0010 0001
3 697 1477 0011 0010
4 770 1209 0100 0100

5 770 1336 0101 0101
6 770 1477 0110 0110
7 852 1209 0111 1000
8 852 1336 1000 1001

9 852 1477 1001 1010
0 941 1336 1010 1101. 941 1209 1011 1100
# 941 1477 1100 1110

A 697 1633 1101 0011
B 770 1633 1110 0111
C 852 1633 1111 1011
D 941 1633 0000 1111

Note: The M-957 detects signals A-through D only when the.12/;6 input is at logic 0.

TABLE 2-DTMF TO BINA RY DECODING

FIG. lO-USING THE M-957, building a DTMF decoder requires just the IC, a crystal, and a
cap acitor.
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coder can be built as easily and as simply as
a 16-digit encoder.

DTMF decoders are often referred to by
manufacturers as DTMF receivers. Those
devices have only recently become com
monly available at affordable prices. Some
can be purchased for under $15.00 in single
unit quantities . Just a few years ago , when
the first IC encoders became available, those
devices cost about $ \00, and required exter
nal filters. The Ie's on the market today are
extremely sophisticated signal-processing
devices with switched-capaci tor filtering
that use digital frequency-detect ion tech
niques. They can reliably detect DTMF sig
nals with no need for pre-filtering.

The decoder that we' ll use in our circuit is
the M-957 from Teltone (P.O. Box 657.
\080 1-120th Ave. N .E . , Kirkland , WA
98033) . That CMOS device can be powered
by a DC power supply or batteries. There are
two versions of the M-957 : the M-957-0 1,
which can accep t voltages of 5 to 12, and the
M-957-02 , which is designed for 5-volt op
eration only.

A block diagram of the M-957 is shown in
Fig. 9. The function of each pin is outlined
in Table I. The pre-proc essing stages of the
M-957 filter out noise and split the received
DTMF signal into its high and low-frequen
cy-group componen ts , and limit each com
ponent to provide automatic gain control.
The individual tones are then detected . The
decoded output of the M-957-0l is a 4-bit
binary code appearing at the D0-D3 out
put. The output code format can be se
lected via pin 2, H EX . When that pin is

FIG. ll-USE THIS LED MONITOR CIRCUIT to
verify that the encoder and decoder are operat
ing correctly.

} OUTPUTS

DTMF decoding
DTMF decoding' is considerably more

comp lex than DTMF encodi ng. The most
involved function of the detector is to deter
mine whethe r a received signal within the
DTMF frequency band (697- 1633 Hz) is a
tru e DTMF sig na l or mer ely noi se or
speech. The detector must also be capab le of
detecting a DTMF signal that is combined
with such noise . The DTMF detector should
recognize any valid DTMF signal that is
within ± 2% of the standard value. The de
tector's job is made somewhat easier by the
fact that a DTMF signal must have a mini
mum duration of 40 ms , and that each
DTMF signal must be separated from others
by at least 35 ms.

Somewhat surprisingly, most of the cir
cuitry required to decode DTMF signals is
now availab le in IC form. Therefore, despite
its greater complexity, an entire 16-digit de-
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ClK
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10 volts), improved to ne fide lity, and an
on-chip osc illator bias-resistor. In the
S2 995F, the MOSL function of pin 15 is
rep laced by a chip disable (CD) fun ction
th at is act ive high . When that pin is tied
hi gh , th e row and co lum n inputs are
placed in a high-imped ance state, the tone
ou tput is tied to ground, the osci llator is
inh ibited , the M UTE pin is tied high , and
the X M IT pin is enabled . Essentially, the
effect is that the Ie is electronically dis
connected from the keypad . That allows
o ne keypad to be sha red by several dif
fere nt devices .

The S2559G and H are identical to the
S2559E and F, respectively, except that
the output tran sistor has been rep laced by
a Darlin gton pair. In some app licat ions
that elimi nates the need for an external
transis tor amplifier stage in the telephone
~i rcu i t.
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high (logic I). the output format is 4 -bit 
hexadecimal; when the pin is low (logic 
0), the output format is binary-coded 2- 
of -S. 

Putting it together 
It takes %er little in the way of external 

circuitry to put the M -957 to work. 
Adding just a single capacitor and a crys- 
tal as shown in Fig. 10 yields a functional 
DTMF receiver /decoder. 

Now that we have an encoder and a 

decoder. the next step is to verify that both 
work as intended. The easiest way to do 
that is to wire the output of the encoder 
(Fig. 4) to the input of the decoder. If you 
are using separate sources (batteries or 
DC power supplies) to power the circuits. 
be sure to tie their grounds together. 

To monitor the output states of the en- 
coder during testing you can build a sim- 
ple monitor circuit like the one shown in 
Fig. I I . That circuit uses 5/6 of a 4049 hex 
inverter as a buffer to drive five indicating 
LED's. Those five LED's show the states 
of the four data outputs as well as state of 
the smouti output. Table 2 shows the cor- 
respondence between the DTMF signal 
received and the state of the data outputs. 
The strobe output should be high. as indi- 
cated by a lighted LED, any time that a 

valid DTMF signal is received and de- 
coded by the circuit. 

Once you are sure that the decoder is 
operational it is time to think about adding 
to its usefulness and versatility. For one 
thing, the outputs could be further de- 
coded to provide a 1-of-16 output. A cir- 
cuit for doing that is shown in Fig. 12. 

,9v 

SI 

S2 

S3 

S4 

SS 

S6 

S7 

S8 

S9 

S111 

S11 

S12 

S13 

S14 

DECODED 
OUTPUTS 

FIG. 12 -THE FOUR -BIT OUTPUT of the M -957 is 
decoded using this circuit. With it. each DTMF 
code can be used to address one of the 16 out- 
puts. 

ORDERING INFORMATION 

The foilowing is available from High 
Technology Semiconductors. 2512 
Chambers Road. Suite 204. Tustin. CA 
92680. (714) 259.7733-Teltone M- 957 -N, 
$11.35: Stantel STC- 5089 -N (which is pin- 
for -pin compatible with the AMI S2559E). 
$2.10: 3.58 -MHz crystal, 51 25 Also avail- 
able is a kit of parts, TRK- 957 -N, which 
consists of the M -957. STC -5089. 3.58 - 
MHz crystal, a 22 -pin DIP socket. and a 1- 

megohm resistor for $14.95. Please add 
$2.30 shipping to all orders. MasterCard. 
Visa. and COD orders accepted 

Built around a 74C154 4 -to -I6 decoder 
multiplexer, it provides 16 separate output 
lines. Each of the 16 DTMF signals will 
enable only one of the circuit's normally 
high outputs. For instance, if a DTMF 9 is 
received, only the s9output, pin IO of ICI, 
will go low. That output will remain low as 
long as a valid DTMF 9 is being received 
by the circuit. 

Another useful enhancement would he 
to add some type of latched output. That 
means that once the appropriate DTMF 
signal is received, the output would re- 
main either high or low until the next time 
the same DTMF signal is received. Such 
operation approximates the on/off action 
of a toggle or pushbutton switch. 

A circuit for adding latched outputs is 
shown in Fig. 13. It is built around half of 
a 74C73 dual flip -flop that is configured to 
act as an edge- triggered binary divider 
(divide- by-2). When the circuit is used as 
shown, no external debounce circuitry is 
required. The input is shown as a DTMF 
D, but it could be any of the DTMF sig- 
nals. Two complementary latched outputs 
are available. Use whichever output is ap- 
propriate for your application. Tie all of 
the IC's unused inputs (ICI -b) to ground 
to prevent oscillation and unnecessary 
current drain. 

Switch SI is used to clear both outputs 
to zero. That switch is not needed for all 
applications and can be eliminated if de- 
sired. Conversely, the circuit can be set up 

LATCHED 
OUTPUTS 

FIG. 13-LATCHED OUTPUTS can be provided 
using this circuit. 

for remote reset. That is done by eliminat- 
ing the switch and the 2.2K resistor (RI) 
and tying one of the momentary outputs of 
the 74C154 to the ct.RA pin of the 74C73. 
For example, if pin 17 of the 74CI54 is 
connected to pin 2 of the 74C73, the latch 
will be reset anytime a DTMF C is re- 
ceived. If no reset function is desired, the 
cut pin must be tied high. 

Up to sixteen devices may be indepen- 
dently controlled by the outputs of the 
circuit in Fig. 12. If the controlled device 
is digital and if it is voltage- compatible 
with the decoder output. direct connec- 
tion to that device is possible. If heavy 
driving currents are required, that current 
can be supplied by transistor switches lo- 
cated at the decoder outputs. If the volt- 
ages are not directly compatible, 
matching can be done using optocouplers 
or power -driver IC's. Also solid -state re- 
lays may be used to interface the digital 
signals with high -voltage, high -current 
loads, such as 117 -volt AC household ap- 
pliances, or even industrial devices with 
larger power requirements. 

Going farther 
If a wireless data link is desired, any 

simple, single -channel radio or infrared 
communications link may be used. For 
example. a toy walkie- talkie set or a low - 
cost FM wireless- microphone/FM radio 
system may be used. 

Many DTMF tone generators can be 
driven by logic -level signals. That allows 
direct control of DTMF signalling by a 

microprocessor or ROM circuit. The 
S2559E requires active high logic -levels 
at all of its row and column inputs. That 
means that an 8 -bit signal or some type of 
external driving circuitry is required for 
digital control of the IC. Other DTMF 
devices are better suited to digital control. 
One such device is AMI's 52579 DTMF 
tone generator with binary input. That 
device is designed so that a 4-bit digital 
signal can be used to encode all 16 DTMF 
signals. 

The DTMF IC's will function with 
crystal frequencies other than those spec- 
ified for DTMF operation. However. the 
frequencies that will be generated or de- 
coded will differ from the standard DTMF 
ones. If a higher crystal frequency is used, 
all tones will be correspondingly higher in 
frequency; if a lower crystal frequency is 
used, all tones will be lower in frequency. 
That effect can be useful for applications 
such as when a private communications 
code is desired. 

In this article we've presented some of 
the basics of DTMF communications. 
We've also presented some possible ap- 
plications of that technology. For the en- 
terprising experimenter there are count- 
less more. Now that the cost of the 
required encoding and decoding IC's is so 
low, the only limit to their use is your own 
imagination. R-E 
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high (logic I), the output format is 4-bit
hexadecimal; when the pin is low (logic
0), the output form at is binary-coded 2
of-So

Putting it together
It takes very little in the way of externa l

circui try to pu t the M-957 to work.
Addingj ust a single capacitor and a crys 
tal as shown in Fig. 10 yields a functional
DTMF receiver/decoder.

Now that we have an encoder and a
decoder, the next step is to verify that both
work as intended . The easiest way to do
that is to wire the output of the encoder
(Fig. 4) to the input of the decoder. If you
are using separate sources (batteries or
DC power supplies) to power the circu its ,
be sure to tie their grounds together.

To monit or the output state s of the en
coder durin g testing you can build a sim
ple monitor circuit like the one shown in
Fig . II . That circuit uses % of a 404 9 hex
inverter as a buffer to drive five indicating
LED's. Those five LED's show the states
of the four data outputs as well as state of
the STROBE output. Table 2 shows the cor
respond ence between the DTM F signal
received and the state of the data outputs .
The strobe output should be high , as indi
cated by a lighted LED , any time that a
valid DTMF signal is received and de
coded by the circ uit.

Once you are sure that the decoder is
opera tional it is time to thin k about adding
to its usefulness and versa tility. For one
thing , the outputs could be further de
coded to provide a l-of-16 output. A cir
cuit for doing that is shown in Fig. 12.

+ 9V

24
+ V

IC1
74Cl54

03 20 D

IN

02 21 C

IN

01 22 B

IN

23 A

STROBE
IN

FIG.12-THE FOUR-BIT OUTPUT of the M·9S7 is
decoded using this circuit. With it, each DTMF
code can be used to address one of the 16 out
puts.

ORDERING INFORMATION

The following is available from High
Technology Semiconductors . 2512
Chambers Road, Suite 204, Tustin, CA
92680, (714) 259-7733 : Teltone M-957-N,
$11.35; Stantel STC-5089-N (which is pin
for-pin compatible with the AMI S2559E),
$2.10;3.58-MHz crystal, $1.25. Also avail
able is a kit of parts, TRK-957-N, which
consists of the M-957, STC-5089, 3.58
MHz crystal, a 22-pin DIP socket, and a 1
megohm resistor for $14.95. Please add
$2.30 shipping to all orders. MasterCard,
Visa, and COD orders accepted.

Built around a 74CI54 4-to-16 decoder/
multipl exer, it provides 16 separate output
lines. Each of the 16 DTMF signals will
enable only one of the circuit's normally
high outputs . For instance , if a DTMF 9 is
received , only the ss output, pin 10ofIC I,
will go low. That output will remain low as
long as a valid DTMF 9 is being received
by the circuit.

Another useful enhance ment would be
to add some type of latched output. That
means that once the appropriate DTMF
signal is rece ived , the output would re
main either high or low until the next time
the same DTM F signal is received . Such
operation approxim ates the on/off action
of a toggle or pushbutton switch .

A circuit for adding latched outputs is
shown in Fig. 13. It is built around half of
a 74C73 dual flip-flop that is co nfigured to
act as an edge-triggered binary divider
(divide -by-2). When the ci rcuit is used as
shown, no external debounce circuitry is
required. The input is shown as a DTM F
0, but it could be any of the DTM F sig
nals . Two complementary latched outputs
are available . Use whichever output is ap
propriate for your application . Tie all of
the IC 's unused inputs (IC1-b) to ground
to prevent oscillation and unn ecessary
current drain .

Switch SI is used to clear both outputs
to zero. That switch is not needed for all
applications and can be eliminated if de
sired. Conversely, the circuit can be set up

GNO
11

FIG. 13-LATCHED OUTPUTS can be provided
using this circuit.

for remote reset. That is done by eliminat
ing the switch and the 2.2K resistor (R l)
and tying one of the momentary outputs of
the 74CI 54 to the C LRA pin of the 74C73 .
For example, if pin 17 of the 74CI 54 is
connected to pin 2 of the 74C73, the latch
will be reset anytime a DTMF C is re
ceived. If no reset function is desired , the
CLR pin must be tied high.

Up to sixtee n devices may be indepen
dentl y controlled by the outputs of the
circuit in Fig. 12. If the controlled device
is digital and if it is voltage-compatible
with the decoder output, direct connec
tion to that device is possible. If heavy
driving currents are requi red , that current
can be supplied by transis tor switches lo
cated at the decoder outputs . If the volt
ages a re not di rectly compatibl e ,
matchin g can be done using optocouplers
or power-driver IC 's. Also solid-state re
lays may be used to interface the digital
signa ls with high- volt age, high- current
loads, such as ll7-volt AC household ap
pliances , or even industrial devices with
larger power require ments.

Going farther
If a wireless data link is des ired, any

simple, single-channel radio or infrared
communications link may be used . For
example, a toy walkie-talkie set or a low
cost FM wire less-microphone/FM radio
system may be used.

Many DTMF tone genera tors can be
driven by logic-level signals. That allows
direct con trol of DTMF signalling by a
mic rop rocessor or ROM circu it. The
S2559E requi res active high logic-levels
at all of its row and co lumn input s. That
means that an S-bit signal or some type of
external driving circuitry is requ ired for
digital control of the Ie. Other DTM F
devices are better suited to digital control.
One such device is AMI's S2579 DTM F
tone ge nerator with binary input. That
device is designed so that a 4-bit digital
signal ca n be used to encode all 16 DTMF
signals. .

The DTMF lC's wi ll function with
crys tal frequencies other than those spec
ified for DTMF operation . However, the
frequencies that will be genera ted or de
coded will differ from the standard DTMF
ones . If a higher crystal frequency is used,
all tones will be correspondingly higher in
frequency ; if a lower crystal frequency is
used , all tones will be lower in frequency.
That effec t can be useful for applicatio ns
such as when a private communications
code is desired .

In this article we 've presented some of
the basics of DTMF communications.
We've also prese nted some possible ap
plications of that technology. For the en
terpr ising experimenter there are count
less mo re. Now that the cost of the
required encod ing and deco ding IC's is so
low, the only limit to their use is your own
imagination. R-E
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How to 

Design OSCILLATOR Circuits 
Digital clock circuits using TTL lCs. 

Part 6 I IIIS TIME WE'LL DIS- 
CUSS digital clocks. 

We don't mean time -of -day clocks, but 
circuits that create pulse trains for syn- 
chronizing digital circuits. Digital clocks 
usually produce either a squarewave or a 

trapezoidal wave. In this article we'll dis- 
cuss digital -clock circuits based on TTL 
IC's. 

TTL basics 
The TTL logic family was probably the 

first really successful family of integrated 
digital devices. Previous families (e.g.. 
RTL and DTL) never really attained the 
widespread popularity enjoyed by TTL 
devices. One reason for TTLs popularity 
is that it uses standard input and output 
circuits, and standard logic levels. 

A digital circuit is binary in nature; that 
is, it permits only two possible states. 
Those states, I and 0. can be represented 
by the digits of the binary (base 2) number 
system. Those two states are often called 
high and low (respectively). 

Figure I shows the standard logic levels 
for TTL devices. The high condition is 
attained when the input or output voltage 
is greater than + 2.4. but less than + 5. 
The low condition is represented by any 
voltage between 0.0 and 0.8. Voltages 
above +5 (the groan zone) and below 
ground (the zap zone) must be avoided. In 
addition, an inappropriately connected 

capacitor or inductor can also feed too 
much (or incorrectly polarized) voltage to 
TTL devices. 

The members of any logic family work 
together because inputs and outputs can 
be interconnected with only a conduc- 
tor-no impedance- matching or other de- 
vices are necessary. Figure 2 -a shows a 

standard TTL output. and Fig. 2 -b shows 
a standard TTL input. The TTL input acts 

V 

5 

o 

GROAN ZONE 

HIGH 

UNDEFINED 

LOW 

ZAP ZONE 

_I 

v 

FIG. 1- VOLTAGE LEVELS OF A TTL IC deter- 
mine logic state. Any voltage below 0.8 is a log- 
ical low; any voltage above 2.4 is a logical high. 
Signals in the groan and zap zones may destroy 

TTL device. 

as a 1.6-mA current source. and the TTL 
output acts as a 16 -mA current sink. 

To interface TTL devices, all we must 
do is make sure that current -drive require- 
ments are met. Those requirements are 
simple to calculate because of stan- 
dardization. A single I.6 -mA input is said 
to have a "fan -in" of I. A single I6-mA 
output has a fan -out of 10. In other words. 
a standard TTL output can drive 10 stan- 
dard (fan- in -of -I) devices. 

There are several sub -families of TTL 
devices. For example, low -power TTL de- 
vices are signified by an "L" in the part 
number (e. g., 741.00). L-type devices 
have lower drive capacity than regular 
TTL. There is also high -speed TTL, 
which contains an "H" in the part number 
(e.g., 74H00). There is also low -power 
Schottky. That is probably the most com- 
monly used type of TTL IC; it contains 
"LS" in the part number (e. g., 74LS00). 

The LS type of TTL device has Schot- 
tky diodes at its inputs; those diodes are 
somewhat sensitive to static electricity. 
Therefore, it is recommended that you 
handle LS -series TTL devices almost as 
gingerly as you would handle CMOS de- 
vices. The various sub -families have dif- 
fering drive capacities; consult a data 
book for details. 

Using TTL 
Figure 3 shows a circuit that converts 
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Using TTL
Figure 3 shows a circ uit that converts

as a 1.6-mA current source, and the TIL
output acts as a l6-mA current sink.

To interface TIL devices, all we must
do is make sure that current-drive require
ments are met. Those requirements are
simple to ca lculate because of sta n
dardiza tion. A single 1.6-mA input is said
to have a "fan-in" of I. A single 16-mA
output has a fan-out of 10. In other words,
a standard TIL output can drive 10 stan
dard (fan-in-of-I) devices.

There are several sub-families of TIL
devices. For example, low-power TIL de
vices are signified by an " L" in the part
number (e . g ., 74LOO). L-type devices
have lower drive capac ity than regular
TTL . There is also high- speed TTL,
which contai ns an " H" in the part number
(e.g., 74HOO). There is also low-power
Schottky. That is probably the most com
monly used type of TTL IC; it contains
" LS" in the part number (e. g., 74LSOO).

The LS type of TIL device has Schot
tky diodes at its inputs; those diodes are
somewhat sensitive to static electric ity.
Therefore, it is recommended that you
handle LS-series TIL devices almost as
gingerly as you would handle CMOS de
vices . The various sub-families have dif
fering drive capacities; consult a data
book for deta ils.
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FIG. 1-VOLTAGE LEVELS OF A TTL rc deter
mine logic state. Any voltage below 0.8 is a log
icallow; any voltage above 2.4 is a logical high.
Signals in the groan and zap zones may destroy
a TTL device.

capacitor or inductor can also feed too
much (or incorrectly polarized) voltage to
TIL devices.

The members of any logic family work
together because inpu ts and outputs can
be interconnected with only a conduc
tor-no impedance-matching or other de
vices are necessary. Figure 2-a shows a
standard TIL output, and Fig. 2-b shows
a standard TIL input. The TIL input acts

TIL basics
The TIL logic family was probably the

first really successful family of integrated
digital devices. Previous families (e.g .,
RTL and DTL) never really attained the
widespread popularity enjoyed by TTL
devices. One reason for TIL's popul arity
is that it uses standard input and output
circuits, and standard logic levels.

A digital circuit is binary in nature; that
is , it permit s only two possible states .
Those states, I and 0, can be represe nted
by the digits of the binary (base 2) number
system. Those two states are often ca lled
high and low (respect ively).

Figure I shows the standard logic levels
for TIL devices. The high condition is
attained when the input or output voltage
is grea ter than +2.4, but less than +5 .
The low condition is represented by any
voltage between 0.0 and 0.8 . Voltages
above +5 (the groan zone) and below
ground (the zap zone) must be avoided . In
addition, an ina ppropr iately connec ted

Part 6 TH IS TIME WE'LL DIS 

cuss d ig it al cl ock s .
We don 't mean time-of-day clocks , but
circuits that create pulse trains for syn
chronizing dig ital circ uits . Digital clocks
usually produce either a squarewave or a
trapezoidal wave. In this article we' ll dis
cuss digital-clock circuits based on TIL
IC 's.
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A 

TTL 

OUTPUT 

FIG. 2- STANDARD INPUT (a) and output (b) 
circuits make it easy to interconnect various 
TTL devices. 

KTAL1 
1-15MHr 

0 
Cl 

82pF 

R1 +12V 

R4 

2.2K 
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7 OUTPUT¡ 

FIG. 3-A TRANSISTOR OSCILLATOR may be 
made TTL -compatible by following the output 
with a comparator. 

TRANSISTOR 
OSCILLATOR 

Cl 
001 

R1 

1K 

TTL 
OUTPUT 

2 

ICI. 
1!6 7414 

FIG. 3 -A SCHMITT TRIGGER may also be used 
to make a transistor oscillator TTL -compatible. 

the output of a transistor -based Colpitts 
oscillator circuit to TTL levels. As we saw 
in Part 5, which appeared in the 
November issue, the feedback level in a 

Colpitts oscillator is set by the capacitive 
voltage divider composed of CI and C2. 
The oscillator's frequency is set by 
XTALI, a piezoelectric crystal. Variable 
capacitor C3 allows fine control of fre- 
quency. 

The output stage is an LM3II corn - 
parator. A comparator is basically a dif- 
ferential amplifier with too much gain. In 
any differential amplifier, the output volt- 
age is a function of the difference between 
the two input voltages. When the input 
voltages are equal, the difference is zero, 
so the output voltage will be zero. But 
when those voltages differ by even a few 
millivolts. the output voltage will be non- 
zero. The gain of a typical comparator is 
10,000 to 100,000, so the output will satu- 

rate any time that the differential input 
voltage is non -zero. 

In Fig. 3. the non -inverting input is 
grounded. so it sees a zero potential. 
Hence, whenever the signal applied to the 
inverting input (pin 3) exceeds zero volts, 
the output will go low. 

The LM3Il has what is called an 
"open- collector" output stage. That 
means that it requires a pull -up resistor 
(R4) in order to supply current. The 2.2K 
resistor shown can supply only about two 
mA of current at five volts, so the LM3I l's 
output is not truly TTL -compatible. 

Another way to accomplish the same 
trick is to use a TTL IC called a Schmitt 
trigger. The operation of the Schmitt trig- 
ger follows this simple rule: The output 
will snap high when a positive -going in- 
put signal crosses a certain threshold (1.7 
volts), and it will snap low when the input 
signal crosses a lower threshold (0.9 
volts) in a negative -going direction. If the 
transistor oscillator shown in Fig. 3 is 
used to drive a Schmitt trigger, as shown 
in Fig. 4, the sinewave output of the os- 
cillator will produce a train of square- 
waves at the output of the Schmitt trigger. 

R1 

3K 
FREQUENCY 

R3 

22K 1-3 4 

R2 
1K 
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2ICIa 5 ICI-b 
1/4 Cl 1/47400 
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114 
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ICI 
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1 5, 
ICI 
lr6 7404 

10K 

R2 

OXTALI 2.2K Rl 

C2 

470pF 

ICIb 
167404 

FIG. 5-AN RC OSCILLATOR (a) can be built 
with three gates and several discrete compo- 
nents. For better stability and accuracy a crystal 
oscillator may be used Two popular configura- 
tions are shown in (b) and (c). 

R1 

5K 
FREQUENCY 

FIG. 6-A TTL- COMPATIBLE VCO requires lust a 
crystal and a few discrete components to be a 
very stable oscillator. 

Pure TTL clocks 
Several TTL oscillators are shown in 

Figure 5. The circuits shown in Fig. 5 -a 
and Fig. 5 -b use NAND gates configured as 
inverters; the circuit in Fig. 5 -c uses three 
standard inverters. The frequency at 
which the circuit in Fig. 5 -a oscillates is 
determined by capacitor CI and resistors 
RI and R2. Potentiometer RI allows you 
to vary the operating frequency over a 

small range. If only a single fixed fre- 
quency is needed for your application, 
replace RI and R2 with a single fixed 
resistor. 

One disadvantage of any RC oscillator 
is that its operating frequency is neither 
stable nor accurate. The effects of both 
problems can be reduced by using a 

piezoelectric crystal, as in Fig. 5 -b and 
Fig. 5 -c. Two of the NAND gates are used 
for the oscillator (ICI -a and ICI -b); the 
third functions as a buffer stage. Operat- 
ing frequency is set by crystal XTALI, 
and may be varied with capacitor Cl. 

The circuit shown in Fig. 5 -c is similar 
to the one shown in Fig. 5 -b, and is based 
on TTL inverters. Again, one stage (ICI - 
c) is used as an output buffer, and the 
oscillating stages are self -biased. 

Special TTL oscillators 
There are several all -in-one TTL os- 

cillators on the market; Fig. 6 shows the 
diagram of a circuit based on the 
MC4024P dual voltage -controlled os- 
cillator. Only one oscillator is used in that 
circuit. By the way, don't confuse the 
MC4024P with the 4000 -series CMOS 
device called the 4024. 

The center frequency of oscillation can 
be controlled in two ways: with a capaci- 
tor or with a crystal. For non -critical ap- 
plications, a capacitor is used; it will have 
a value of approximately 300 /f (Hz) 
picofarads. Potentiometer RI gives you 
some control over the circuit's frequency. 

TTL clocks are easy to build and to 
operate, especially in applications where 
a great deal of frequency stability is un- 
necessary. In the next and final install- 
ment of this series we will examine clock 
circuits made from CMOS IC's. R -E 

+5V

Rl
5K >-olc--.......-----'::..j

FREQUENCY

FIG. 6---A TTL-COMPATIBLE VCO requi res just a
crystal and a few discrete components to be a
very stable oscillator.

TTL
OUTPUT

Pure TIL clocks
Several TTL osci llators are shown in

Figure 5. The circuits shown in Fig. 5-a
and Fig. 5-b use NAND gates configured as
inverters; the circuit in Fig. 5-c uses three
sta ndard in verters . The fre que ncy at
which the circuit in Fig. 5-a osci llates is
determined by capacitor Cl and resistors
Rl and R2. Potentiometer Rl allows you
to vary the operating frequency over a
small range. If only a single fixed fre
quency is needed for your application,
replace Rl and R2 with a single fixed
resistor.

One disadvantage of any RC osci llator
is that its opera ting frequency is neither
stable nor accurate. The effects of both
proble ms can be reduced by using a
piezoelectric crystal, as in Fig. 5-b and
Fig. 5-c. Two of the NAND gates are used
for the oscillator (ICI-a and ICl -b); the
third functions as a buffer stage . Operat
ing frequency is set by crystal XTALl ,
and may be varied with capacitor CI.

The circuit shown in Fig. 5-c is similar
to the one shown in Fig. 5-b, and is based
on TTL inverters. Again, one stage (ICl 
c) is used as an output buffer, and the
oscillating stages are self-biased .

Special TIL oscillators
There are several all-in-one TTL os

cillators on the market; Fig. 6 shows the
di agr am of a ci rcui t based on the
MC4024P du al voltage-contro lled os
cillator. Only one oscillator is used in that
circuit. By the way, don ' t confuse the
MC4024P with the 4000-series CMOS
device called the 4024 .

The center frequency of oscillation can
be controlled in two ways: with a capaci
tor or with a crystal. For non-critical ap
plications, a capacitor is used; it will have
a value of approximately 300/! (Hz)
picofarads. Potentiometer RI gives you
some control over the circuit's frequency.

TTL clocks are easy to build and to
operate, especially in applications where
a great deal of frequency stability is un
necessary. In the next and final install
ment of this series we will examine clock
circuits made from CMOS IC's. R-E

OUTPUT
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rate any time that the differential input
voltage is non-zero .

In Fig. 3, the non-inverting input is
grounded, so it sees a zero potential.
Hence, whenever the signal applied to the
inverting input (pin 3) exceeds zero volts,
the output will go low.

The LM 3 11 has what is ca lled an
" ope n-collector" output stage . That
means that it requires a pull-up resistor
(R4) in order to supply current. The 2.2K
resistor shown can supply only about two
mA of current at five volts, so the LM311 's
output is not truly TTlrcompatible.

Another way to accomplish the same
trick is to use a TTL IC called a Schmitt
trigger. The operation of the Schmitt trig
ger follows this simple rule: The output
will snap high when a positive-going in
put signal crosses a certain threshold (I. 7
volts), and it will snap low when the input
signa l crosses a lower threshold (0 .9
volts) in a negative-going direction . If the
transistor oscillator shown in Fig. 3 is
used to drive a Schmitt trigger, as shown
in Fig. 4, the sinewave output of the os
cillator will produce a train of square
waves at the output of the Schmitt trigger.

FIG. 5-AN RC OSCILLATOR (a) can be built
with three gates and several discrete compo
nents. For better stability and accuracy a crystal
oscillator may be used. Two popular configura
ti ons are shown In (b) and (e).
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FIG. 3-A TRANSISTOR OSCILLATOR may be
made TTL-compatible by following the output
with a comparator.

FIG. 2-STANDARD INPUT (a) and output (b)
cir cuits make It easy to interconnect various
TTL devices.

FIG.4-A SCHMITT TRIGGER may also be used
to make a transistor oscillator TTL-compatible.

the output of a transistor-based Colpitts
oscillator circuit to TTL levels. As we saw
in Pa rt 5, wh ic h appeared in th e
November issue, the feedback level in a
Colpitts oscillator is set by the capacitive
voltage divider composed of Cl and C2.
The osc illa to r's freq ue ncy is se t by
XTALl, a piezoelectric crystal. Variable
capacitor C3 allows fine control of fre
quency.

The output stage is an LM3ll com
parator. A compara tor is basically a dif
ferentia l amplifier with too much gain. In

(J) any differentia l amplifier, the output volt
~ age is a functio n of the difference between
o the two input voltages. When the input
g: voltages are equal, the difference is zero,
~ so the output voltage will be zero . But
uj when those voltages differ by even a few
o millivolts, the output voltage will be non-
~ zero. The gain of a typical comparator is
cr: 10,000 to 100,000, so the output will satu-
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PC 
SERVICE 

One of the most difficult tasks in build- 
ing any construction project featured in 
Radio -Electronics is making the PC 
board using just the foil pattern provided 
with the article Well, we're doing some- 
thing about it. 

We've moved all the foil patterns to this 
new section where they re printed by 
themselves, full sized, with nothing on the 
back side of the page. What that means 
for you is that the printed page can be 
used directly to produce PC boards' 

Note: The patterns provided can be 
used directly only for direct positive pho- 
foresrst methods. 43/4 INCHES 

BUILD THE SINEWAVE DESCRAMBLER using this PC pattern. 

THE CLOSED CAPTION DECODER'S PC board is shown here. 
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ALL ABOUT INTERFACING 
Everything You Need To 
Know In the First Of A 
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EDITORIAL 

Let's standardize the "standards." 

'Henry Ford has to be the father of mass production, and he built this 
scheme on totally - interchangeable parts. The carburetor of one car could 
easily be switched with the carburetor of another car And the need for 
standards extends well -into electronics. Every young electronics devotee 
knows the standard for the resistor color code. You can see them counting 
on their fingers, as they recite, "Bad boys..." 

But something began to go awry when it came to stadardizing capacitor 
color codes. There were decimals to be considered, and multipliers, and 
the result was utter confusion. 

Today, in the computer field, we have the so- called "RS -232" standard. 
But the manufacturers do not cleave to the standard, using their own 
variations for their own convenience. The result is a non- standard standarc 
and when you say "We're using RS- 232," you find people asking lust whrc 
"RS -232 ?" 

It goes even beyond that. We have assorted operating systems, begin a ,r 

with MS -DOS and CP /M and a host of other proprietary systems produced 
by various manufacturers, that prevent a software package that works on 
one, from working with another The standard that seems to be emerging, is 

the IBM system, for almost every software manufacturer talks about "IBM 
compatibility" 

Even the simple blank disk cries for standardization. You now have a 

choice of "hard sectored disks," or "soft sectored disks." 
Wouldn't it be nice to be able to buy a computer without having to trace 

down the standards to make sure that they were indeed standard? Or that 
your projected computer purchase would operate all the disks you now 
have? Sure it would. 

Now I'm shopping for a videocassette recorder. Top loading? Front 
loading? VHS? Beta? Programmable? Fast scan? 

Decisions! All day long, decisions! 

/Ito?, 
Byron G. We 
Editor 
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EDITORIAL

Let's standardize the "standards."

-Henry Ford has to be the father of mass production, and he bui lt this
scheme on tota lly-i nterchangeable parts. The carburetor of one car cou ld
easily be switched w ith the carburetor of another car. And the need for
standards extends well-into electronics. Every yo ung electronics devo tee
know s the standard for the resistor color code. You can see them counting
on their fingers, as they recite, "Bad boys..."

But something b egan to go awry w hen it came to stadard iz ing capacitor
co lor codes. There were decimals to be considered, and multip liers, and
the result w as utter con fusion.

Today, in the computer fie ld, w e have the so-ca lled "RS-232" standard .
But the manufacturers do not cleave to the standard, using their own
variatio ns for their own convenience. The result is a non-standard standard ,
and when you say "We're using RS-232," you find people asking j ust which
"RS-232?"

It goes even beyond that. We have assorted opera t ing systems, beg inning
w ith MS-DOS and CPIM and a host of other proprietary systems produced
by various manufacturers,' that p revent a software package that workson
one, from working w ith another. The standard that seems to b e emerging, is
the IBM system, for almost every software manufacturer talks about "IBM
compatibility "

Even the simple b lank disk cries for standardizatio n. You now have a
choice of "hard sectored di sks," o r "sof t sectored d isks."

Wouldn 't it be nice to be able to b uy a computer without having to trace
down the standards to make sure that they were ind eed standard? Or that
your p rojec ted computer purchase w ould operate all the dis ks you now
have? Sure it w ould .

Now I'm shopp ing for a videocassette recorder. Top loading? Front
loading? VHS? Beta? Programmab le? Fast seen?

Decisions! All day long, d eci sions!

Byron G. Wels
Ed itor
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LETTERS 
boLong 

I submitted an article to your 
magazine, and got paid for it. 

Thank you. That was several 
months ago, and it still hasn't 
appeared in print. What's the 
delay ? -S.T., Orlando, FL. 

Have a heart! First of all, things 
just take time. For example, this 
column will actually appear in the 
December Issue, but as I write 
these words, it really August. The 
17th, to be exact. And yes, if you 
look it up on a calander, it a 

Sunday And right now the 
magazine is all set through 
February. So maybe the next time 
we need a three - pager, and yours 
fits, you might get lucky 

Warranty 
I'm confused about my 

computer warranty It runs for a full 
year, unless I open the case! Now 

(a) how can I add a board or do 
some construction if I don't open 
the case, and (b) how are they 
going to know whether or not I 

did ? -J.T., Fresno, CA. 
You pays yer money and takes 

yer cherce. Open it up, and you 
automatically void the warranty 
And yes, they will know, for the 
manufacturers usually put a dab of 
paint on a cover -mounting screw, 
or paste on a small paper patch. 
Break the paint or paper and you 
kiss your warranty goodbye. We 
usually suggest waiting until the 
warranty expires before 
experimenting. 

Budding Editor? 
I'm fascinated with the 

publishing business and would (I 

think) like to get into it when I get 
older What would you 
recommend ? -A. L., Memphis, TN. 

It been extremely kind to me, 
and I'd suggest you start preparing 
the publishing business as well as 

yourself, by submitting articles on 
a freelance basis. This will help 
you learn to write, and will start 
getting your name around. 

Expensive? 
I've been pricing furniture 

(desks/tables) for my computer 
equipment. Now why is that stuff 
so expensive ? -S.K., Reno, NV 

It doesn't have to be. Your local 
lumber yard can sell you a sheet of 
4 x 8 plywood, finished one side 
and Y -inch thick at a very low 
price. For another couple of bucks 
they'll cut 30- inches off one end 
and run another cut 30- inches 
down the length of the remainder 
That will give you two handsome 
table tops, ready -to- finish and 
enough wood to make legs with! 

COMPUTER PRODUCTS 
For more details use the free information card inside the back cover 

VOICE -RECOGNITION SYSTEM, the 
Voice Master, Is a half -card expansion 
board with resident program that recog- 
nizes hundreds of words It is designed 
for the IBM -K, XT, AT and compatible 

CIRCLE 27 ON FREE INFORMATION CARD 

personal computers Versions are currently 
available for Commodore, Apple II series, 
and Atari 8 -bit microcomputers 

The Voice Master has a suggested retail 
price of S129 95, which includes half -card 
circuit board, microphone headset, and 
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resident system software -Covox, Inc., taon from 150 to 19,200 baud using 
675 -D Conger St Eugene, OR 97402 frequency modulation. Transmission of 

a self -clocking FM signal on a balanced 
SYNCHRONOUS MODEM 

The model 91 is designed to func- 
tion point -to -point or in a multi- polled 
network Multi- dropped operation is 

achieved by using a daisy- chained 
approach to system wiring, in which 
each model 91 regenerates each signal 
before passing it on in the link That 
process of incorporating signal re- 

peaters results in extremely -high data 
reliability, especially at long distances 
At 19,200 baud, the model 91 will 
support link distances of one mile 

The opto-isolation feature assures 
that devices connected to the model 
91 are electncalty isolated from each 
other, thereby eliminating problems 
associated with potential differences 
between grounds 

The model 91 provides full duplex 
synchronous serial data communica- 

4111111M11 
411111.1, 

1.11111.101111" 
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opto- isolated current -loop allows 
transfer of clocking information as well 
as data The model 91 can also be 
linked to establish a full- duplex bus 
network between host and a number 
of remote terminals It is priced at 
$250.00 -Telebyte Technology, 
Inc., 270 Pulaski Road, Greenlawn, NY 
11740. 

LETTERS
Too Long

I submitted an article to your
magazine, and got paid for it.
Thankyou. That w as several
months ago, and it st ill hasn't
appeared in print. What's the
delay?-S.T., Orlando, FL.

Have a heart! First of all, things
just take time. For examp le, this
column w ill actually app ear in the
December Issue, but as I write
these w ords, it 's really August. The
17th, to be exact. And yes, if you
look it up on a calander, it 'sa
Sunday.And right rov« the
magazin e is all set through
February. So mayb e the next time
we need a three-pager, and yours
fits, you might get lucky

Warranty
I'm confu sed about my

computer warranty It runs for a full
year, unless I open the case! Now

(a) how can I add a board or do
some construction if I don't open
the case, and (b) how are they
going to know w hether or not I
d id?-J.T., Fresno, CA.

You pays yer money and takes
yer cherce. Open it up, and you
automatically void the warranty.
And yes, they w ill knoy.,,; for the
manufacturers usually p ut a dab of
paint on a cover-mounting screv«
or paste on a small pap er patch.
Break the p aint or paper and you
kiss your warranty goodbye. We
usually suggest waiting until the
warranty exp ires before
exp erimenting.

Budding Editor?
I'm fascinated w ith the

publishing business and would (I
think) like to get into it w hen I get
olde r. What would you
recomm end?-A. L., Memphi s, TN.

It 's been extremely kind to me,
and I'd suggest you start preparing
the publishing business as we ll as
yourself, by submitting articles on
a freelance basis. This w ill help
you learr] to write, and will start
getting your name around.

Expensive?
I've been pricing furniture

(desks/tab les) for my computer
equipment. Now why is that stuff
so expensive?-S.K., Reno, NV

It doesn 't have to be. Your local
lumber yard can sell you a sheet of
4 x 8 plywood, finished one side
and Y4-inch thick at a very low
price. For another coup le of bucks
they'll cut 3D-inches off one end
and run another cut 3D-inches
down the length of the remainder
That w ill g ive you two handsome
table tops, ready-to-finish and
enough wood to make legs with!

COMPUTER PRODUCTS
For more details use the free information card inside the back cover

VOICE-RECOGNITION SYSTEM, the
Voice Master, is a half-card expansion
board w ith resident program that recog
nizes hundred s of w ords. It is designed
for the IBM-PC, Xl; AT and co mpatib le
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personal computers. Versions are current ly
available for Commodore, App le II series,
and Atari 8-b it microcomputers.

The Voice Master has a suggested retail
pr ice of $129.95, which includes half-card
circuit board, microphone headset, and
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resident system software.-Covo x, Inc.,
675-D Conger St., Eugene, OR97402.

SYNCHRONOUS MODEM
The model 91 is designed to func

tion point-to-point or in a multi-polled
network. Multi-dropped operation is
achieved by using a daisy-chained
approach to system w iring, in w hich
each mod el 91 regenerates each signal
be fore passing it on in the link. That
proc ess of incorporating signal re
peaters.results in extremely-high data
reliabili ty, espec ially at long di stances.
At 19,200 baud, the model 91 w ill
support link di stances of one mile.

The opto -isolation feature assures
that devices co nnected to the model
91 are elect rically isolated from each
other, thereby eliminating prob lems
associated w ith potential d ifferences
between grounds.

The model 91 provides full d up lex
synchronous serial data co mmunica-

tion from 150 to 19,200 baud using
frequ ency modulation. Transmission of
a self-clocking FM signal on a balanced
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opto-isolated current-loop allows
transfer of clocking information as well
as data. The model 91 can also be
linked to establish a full-d up lex bus
network between host and a number
of remote terminals. It is pr iced at
$250.00.-Tele byte Technology,
Inc., 270 Pulaski Road, Greenlawn, NY
11740.
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SOFTWARE 
REVIEW/ 

That's right! A print shop in your computer. 

Judging by its use, The Print Shop is probably the 
best -selling program. The program is used by schools, 
supermarkets, shops, even used -car dealers (and you 
know they're fussy about advertising). 

For all its popularity, The Print Shop isn't a word 
processor, a spread sheet, time- manager or CAD /CAM. 
It's a signmaker Using pin -feed paper it makes 8'r4 x 11 

inch signs, greeting cards from folded 8 -1/2 x 11 inch 
paper, letterheads, and banners; which can be used as 

advertising flyers, bookplates, report covers, award 
certificates, even abstract printed designs. 

The program has an assortment of type styles in 
three formats (solid, outline and three -dimensional), 
borders, graphic characters and symbols, even abstract 
patterns. Each type style is its own size, each can be 
stretched to a proportional GIANT size. (The 
Commodore version has eight upper case fonts, nine 
border styles, and 60 graphics. The IBM version has 
twelve type styles in upper and lower case, sixteen 
borders, and 119 graphics.) 

The user can integrate any type style with any border 
and any graphic, or any print function can be left out 
so the paper can be run through for a second or third 
printing, or run through to add conventional text from a 

word processor When set to print greeting cards, all 
type, graphics and borders are reduced to the 
appropriate size and the printing is automatically 
rotated 180° so that everything comes out right side up 
when the paper is folded into a card. 

Because the program was intended for children (if 
adults ever give them a chance to use it), it is menu - 
driven by cursor movement: the user steps the cursor 
to the desired mode and then hits RETURN. Each menu, 
except for graphics selection, shows the available and 
selected border and type styles. (The IBM version also 
shows the available and selected graphics.) 

Special screens let the user select a small, medium 
or large graphic, built -in or custom graphic layouts, and 
line and page type- setting. The screen shows the 
possible graphic locations depending on the user's 
size selection (the graphics cannot overlap), and the 
allowable characters per line for each type and size 
type. If you select GIANT size and the characters won't 
fit the available space the screen shows what will fit, 
along with left, center Of right positioning normal, 
reverse or 3 -D type on a per line basis, and automatic 
top -to -bottom centering, if desired. 

The program is goof -proof, and you can step back 
through each function one at a time and change only 
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what you want to change without losing all your work. 
For example, if after completing a sign you decide to 
change the border, say from stars to hearts, you step 
back through the composing, type selection, and 
graphics until you come to the border menu. You then 
change the border and step forward through graphics 
and type without affecting anything other than the 
border selection. You can even step back and change 
the position of a single line of type, or its outline, or 
even erase a line or characters (there is a built -in 
editor). What you can't do is mix type styles or 
graphics. The only variation on this rule is the IBM 
version, which permits the type to be upper or lower 
case on a per -line basis; that is, the line must be all 
upper case or all lower case. 

The Print Shop has a graphics editor that lets you 
create your own graphics. In the Commodore version, 
the user -generated graphics can be saved to disk, but 
that's all that can be saved. In the IBM version the 
graphics and any sign, card, stationary or banner 
design can be saved to disk. 

Each version supports a selection of printers, which 
is listed on the back of the box. If your printer isn't 
listed assume the program will not work. 

The Print Shop is supplied on disk and requires at 
least one disk drive It comes with a supply of 
heavyweight pinfeed paper and greeting card 
envelopes. Additional multi -color supplies and disk 
volumes of additional graphics characters are available. 
The Print Shop is heavily discounted: It sells for $19.95 
to $59.95 depending on the version and the dealer - 
Broderbund Software, 17 Paul Drive, San Rafael, CA 
94903- 2101.11CW 
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so the paper can be run through for a second of third
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type, graphics and borders are reduced to the
appropriate size and the pr inting is automat ically
rotated 1800 so that everyth ing com es out right side up
when the paper is folded into a card.
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that's all that can be saved. In the IBMversion the
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V2Ovs 
8088 

Is there a direction change in the offing? 

MARC STERN 
The way to stay afloat in the microcomputer world is 

IBM emulation, as it is accepted by big business, 
professionals, and home users. 

Many manufacturers, having first tried to go their own 
ways found that crowds weren't flocking to their doors 
for solutions. The crowds were still heading toward 
IBM. Those firms that were able to switch have 
survived, while those that haven't are no longer active 
in the microcomputer market. 

The ultimate in emulation would be a 

microprocessor that not only emulates, but surpasses 
that used in the IBM Personal Computer series. 

Such a microprocessor is the Nippon Electric Co 's 

(NEC) V20/30 series. It not only emulates the 40 pin 
Intel 8086/8088 series, used in the IBM PC and close 
compatibles, but it betters that series by using less 

power (300 mW versus 1.7 W) and operates about 20 
percent faster than the IBM version 

The only way you can differentiate between the two, 
is the NEC stamp on the microprocessor chip, and the 
"V" designation. 

The V20/30 series has an added mode, 8080 
emulation. This gives CP /M users an out because CP /M 
was written to work in a Z80/8080 environment. With 
an emulator the V -20 will function effectively as an 
8080 So those CP /M programs which may have been 
threatened with obsolesence by the 8086/8088 series 
and PC /MS -DOS will gain a new life and users will be 
able to retain their investment in software. 
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A closer look 
The V20 and V30 are equivalent to the 8088 and 

8086, respectively Like the 8088, the V20 is an 8/16 
microprocessor It has an 8 -bit data bus, but a 16 -bit 
internal architecture. The marketing departments of 
various microcomputer manufacturers like to call this 
type of microprocessor a 16 -bit device, but, it really 
isn't. 

The true 16 -bit device is the 8086. It has a 16-bit 
architecture, and also a 16 -bit data bus. It is faster than 
the 8088 in realtime number crunching. The V30 is the 
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Fig. 1: A DUAL INTERNAL BUS helps increase he perfor- 
mance level of the V20 V30 series. The 8086 8088 family has a 

single internal bus and must suspend information process- 
ing as it moves source and destination data back and forth. 
The V20 V30 can move this data simultaneously. 

Is there a direction change in the offing?

Fig. 1: A DUAL INTERNAL BUS helps increase the perfor
mance level of the V20IV30 series. The 8086/8088 family has a
single internal bus and must suspend information process
ing as it moves source and destination data back and forth.
The V20IV30 can move this data simultaneously.

A closer look
The V20 and V30 are equivalent to the 8088 and

8086, respectively. Like the 8088, the V20 is an 8/16
microprocessor. It has an 8-bit data bus, but a 16-bit
internal architecture . The marketing departments of
various microcomputer manufacturers like to call this
type of microprocessor a 16-bi t device, but, it really
isn't.

The true 16-bit device is the 8086. It has a 16-bi t
architecture, and also a 16-b it data bus. It is faster than
the 8088 in realtime number crunching . The V30 is the

MARC STERN
-The way to stay afloat in the microcomputer world is
IBM emulation, as it is accepted by big business,
professiona ls, and home users.

Many manufacturers, having first tried to go their own
ways found that crowds weren't flocking to their doors
for solutions. The crowds were still heading towa rd
IBM. Those firms that were ab le to switch have
survived, while those that haven't are no longer active
in the microcomputer market

The ultimate in emulation would be a
microprocessor that not only emulates, but surpasses
that used in the IBM Personal Computer series.

Such a microprocessor is the Nippon Electric Co.'s
(N Ee) V20/30 series. It not only emulates the 4q pin
Intel 8086/8088 series, used in the IBM PC and close
compatibles, but it betters that series by using less
pow er (300 mW versus 1.7 W) and operates abo ut 20
percent faster than the IBM version.

The only way you can differentiate between the two,
is the NEC stamp on the microprocessor chip, and the
'V' designat ion.

The V20/30 series has an added mode, 8080
emulation . This gives CP/M users an out because CP/M
was written to work in a Z80/8080 environment. With
an emulator the V-20 will funct ion effectively as an
8080. So those CP/M programs w hich may have been
threatened w ith obsolesence by the 8086/8088 series
and PC/MS-DOS w ill gain a new life and users wil l be
able to retain their investment in software.
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functional equivalent to this device. 
Both microprocessors are available in 5 and 8 MHz 

versions and they are CMOS devices. While both 
microprocessor series are functionally equivalent, the 
V20/30 series uses 600 percent less power to handle 
the same jobs. For a system that is struggling at the 
razor edge of its power supply the lower demands of 
the NEC device can make a difference. 

Not only are the V20/30 chips power misers in their 
active mode, they offer a standby mode where their 
power consumption drops from 300 mW to 30 mW 
which means these devices can be used in standard 
desktop machines, and they can be used in briefcase 
or lap -top microcomputers. 

The advantages seem to be with the V20/30, 
because the V20/30 series is much newer than the 
8086/8088 family. Because it was designed recently, 
NEC has taken advantage of Very Large -Scale 
Integration and gate array technology, as well as 

advances in CMOS technology to produce this capable 
chip. The 8086/8088 series was designed in the 
mid -1970s and its age Is beginning to show. 

Another result of the age difference is the V20 /30's 
dual internal bus (See Fig. 1), which compares with the 
single internal bus of the 8086/8088 family. This can 
effectively increase the speed specifications of the 
V20N30 because destination and source data can 
move along the data bus at the same time in two 
directions. 

Data are taken into the registers in preparation for 
processing and the data are sent to the temporary 
storage registers and shifters. At this point, the data 
goes to the arithmetic -logic unit (ALU) for processing 
and then to either bus, depending on whether the 
information is source or destination. Data can pass from 
the registers back to the second bus. 

Moving in parallel, the microprocessor is freed of of 
wait states generated by having to free alternate cycles 
on the data bus for 16- bit source data and then 
destination data. Picture a single freeway lane trying to 
accommodate traffic in both directions during rush 
hour This applies to the execution time of the 
80886/8088 family. (We're talking about a difference of 
microseconds and the user won't notice the difference 
in speedup unless the application crunches a lot of 
numbers and must constantly fetch and latch the 
numeric data.) 

Another change in the architecture of the V20N30 is 

the substitution of hardware address calculations for 
the software (microcode) and hardware address 
calculation of the 8086 /8088 series. The V20/30 series 
includes a hardware section which performs address 
calculations from 2.6 to 6 times faster than the 
8086/8088. Where it takes the 8086/8088 from five to 12 

clock cycles to perform address calculations, the V20/ 
V30 performs them in two Address calculation, then, is 

also transparent to applications, which means that a 

developer only has to be concerned with a standard 
set of addresses for a particular device, rather than 
having to worry about both hardware and software 
addressing. 

Another performance enhancement that is unique to 

the V20N30 is its prefetch pointer. (See Fig. 2) 
Working with the instruction pointer, the prefetch 

pointer speeds things by moving to the next instruction 
and points to it as the microprocessor works through a 

program. A movable pointer, the prefetch jumps to the 
next instruction no matter how far it is from the 
instruction pointer. This enhances performance because 
the next instruction is always available for the micro. 

The V20N30 begins with performance advantages 
that the 8086/8088 series doesn't have These 
advantages wouldn't make much difference if the V20/ 
V30 wasn't compatible with the 8086/8088 family, 
which it is. 

When it was developed, this series was modeled on 
and implemented the instruction set of the 
80186/80188, a more powerful and later version of the 
8086/8088 family The differences were in the level of 
integration of such functions as the timer and interrupt 
controller, which are on -chip functions on the 
80186/80188 series. The instruction set is enhanced 
with new instructions which add power and flexibility, 
but without sacrificing compatibility. There's no loss of 
compatibility as the complete instruction set of the 
8086/8088 series is supported, as well as the 
additional code. 

Speed improvement 
While the specifications indicate a potential speed 

increase, it doesn't work out that way in practice. The 
V20N30 series gives a user about a 20 percent increase 
in performance. Independent testing has confirmed 
this. The increase in speed is noticeable in processor - 
intensive applications where the microprocessor must 
constantly issue fetch commands for new instructions. 
The same testing has confirmed that input -output 
intensive applications, such as word -processing or 
telecommunications won't benefit that much from the 
new microprocessor because the system is constantly 
waiting for keyboard or communications port input. 

You might be wondering why the speed differential 
exists. The microprocessor is busy doing other things - 
adding, subtracting, looping -while it is handling 
specific data addressing and calculation. Because it is, 

its resources are being spread through the system and 
they can't all be brought to bear for the ultimate speed 
increase. 

Clock speed also seems to enter the picture. Running 

PRE -FETCH POINTER 
IREADYANAITING 
FOR PROCESSORI 

JMP CS 

PROGRAM 

MOV AX. CX 

CURRENT 
INSTRUCTION BEING 
FETCHED& EXECUTED 

FIG. 2: THE PREFETCH POINTER speeds up processing in the 
V20 V30 series by moving directly to the next instruction to be 
executed by the microcprocessor. This speeds things up be- 
cause the micro always has the next instruction ready for its 
instruction pointer, which doesn't have to move around as 
much. 
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CURRENT
INSTRUCTION BEING
FETCHEO& EXECUTED----------

- _ !~!~ ~---~==========~

-- - - - - - --
JMP CS

PRE-FETCH POINTER ~ - - - - - - --
(REAOYiWAITING
FOR PROCESSOR) PROGRAM

Speed improvement
While the spec ifications ind icate a potential speed

increase, it doesn 't work out that w ay in practice. The
V20N30 series gives a user about a 20 percent increase
in performance . Independent testing has confirmed
this. The increase in speed is noticeable in p rocessor
intensive applications where the microprocessor must
constantly issue fetch commands for new instructions.
The same testing has confirmed that input-output
intensive applications, such as word-processing or
telecomm unications won 't benefit that much from the
new microprocessor because the system is constantly
wa iting for keyboard or communications port input.

You might be wonder ing why the speed d ifferential
exists. The microprocessor is busy doing other things
adding, subtracti ng, looping- while it is handli ng
specific data addressing and calculation . Because it is,
its resources are being spread through the system and
they can't all be brought to bear for the ultimate speed
increase.

Clock speed also seems to enter the picture . Running

FIG. 2: THE PREFETCH POINTER speeds up processing in the
V20N30 series by moving directly to the next instruction to be
executed by the microcprocessor. This speeds things up be
cause the micro always has the next instruction ready for its
instruction pointer, which doesn 't have to move around as
much,

the V20N30 is its prefetch pointer. (See Fig. 2)
Working with the instruction pointer, the prefetch

pointer speeds things by moving to the next instruct ion
and po ints to it as the microprocessor w orks through a
program. A movab le pointer, the prefetch jumps to the
next instruction no matter how far it is from the
instruction pointer. This enhances performance because
the next instruction is always available for the micro .

The V20N30 begins with performance advantages
that the 8086/8088 series doesn 't have. These
advantages wouldn 't make much difference if the V201
V30 wasn't compatib le w ith the 8086/8088 family,
which it is.

When it was developed, this series was modeled on
and implemented the instruction set of the
80186/80188, a more powerfu l and later version of the
808618088 family. The d ifferences were in the level of
integration of such funct ions as the timer and interrupt
controller, wh ich are on-chip functions on the
80186/80188 series. The instruction set is enhanced
with new instructions which add power and flexibility,
but without sacrificing compatibi lity. There'sno loss of
compatib ility as the complete instruction set of the
808618088 series is supported, as wel l as the
additional code.

functional eq uivalent to this device .
Both microprocessors are available in 5 and 8 MHz

yersions and they are CMOS devices. While both
microprocessor series are funct ionally equivalent, the
V20/30 series uses 600 percent less power to handle
the same jobs. For a system that is struggling at the
razor edge of its power supply the low er demands of
the NEC device can make a difference.

Not only are the V20/30 chips power misers in their
active mode, they offer a standby mode where their
power consumption drops from 300 mW to 30 mW
which means these devices can be used in standard
desktop machines, and they can be used in briefcase
or lap-top microcomputers.

The advantages seem to be w ith the V20/30,
because the V20/30 series is much newer than the
8086/8088 fami ly. Because it was designed recently,
NEC has taken advantage of Very Large-Scale
Integration and gate array technology, as well as
advances in CMOS technology to produce this capable
chip. The 8086/8088 series was designed in the
mid -1970s and its age is beginning to show

A nother result of the age difference is the V20/30's
dual internal bus (See Fig. 1), which compares with the
single internal bus of the 8086/8088 family. This can
effective ly increase the speed specifications of the
V20N30 because dest ination and source data can
move along the data bus at the same time in two
directions.

Data are taken into the registers in preparation for
processing and the data are sent to the temporary
storage registers and shifters. At this point, the data
goes to the arithmetic -logic unit (ALU) for processing
and then to either bus, depending on whether the
information is source or destination . Data can pass from
the registers back to the second bus.

Moving in parallel, the microprocessor is freed of of
wa it states generated by having to free alternate cycles
on the data bus for 16- bit source data and then
destination data. Picture a single freeway lane trying to
acco mmodate traffic in both direc tions d uring rush
hour. This applies to the execution time of the
80886/8088 family. (We're talking about a difference of
microseconds and the user won't notice the difference
in speedup unless the application crunches a lot of
numbers and must constantly fetch and latch the
numeric data.)

Another change in the architecture of the V20N30 is
the substitution of hardware address calculations for
the software (microcode) and hardwa re address
calculation of the 8086/8088 series. The V20/30 series
includes a hardware section which performs address
calculations from 2.6 to 6 times faster than the
8086/8088. Where it takes the 8086/8088 from five to 12
clock cycles to perform address calcu lations, the V201
V30 performs them in two. Address calculation, then, is
also transparent to applications, which means that a
developer only has to be concerned with a standard
set of addresses for a particular device, rather than
having to worry about both hardware and software
addressing.

Another performance enhancement that is unique to
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a standard IBM Personal Computer or close compatible 
at its standard 4.7 MHz imposes timing and 
performance constraints on its 8088 processor. Reports 
circulated in the IBM user community for wars of 
hyper -speed functionality brought about simply by 
changing the clock chip from 4.7 MHz to 8 MHz, at 
which the 8088 is easily capable of operating. 

Although the V20 Is a capable performer, when you 
run standard IBM applications or languages that are 
meant to operate at 4.7 MHz, you're imposing the same 
fetters on microprocessor performance that you have 
on the IBM's 8088 and performance of the system will 
be degraded, even though you are using the V20N30. 
The 20 percent speed increase seems reasonable in 
light of this input. 

Some users have complained about the speed 
shortfall and have questioned the capability of the 
V20N30. But, those users have come to expect too 
much. Its one of the oldest marketing ploys in the 
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microcomputer world, the spent cat ons game, where 
the specifications are fantastic, but the performance 
doesn't match. 

The solution, if you're considering the V20N30, is 

knowledge. If you realize that the speeds won't be 
superfast, but will be modestly improved, then you'll 
get what you expect from the $25 to $30 V20N30 
chip. 

Even a 20 percent performance increase is 

welcomed in some applications 
Finally, temperature and power usage are also 

important considerations and this is an area where the 
V20N30 shines. It generates a lot less heat and uses 
manifestly less power than the 8088 and because it 

does it proves a blessing for a system overtaxed by the 
number of add -in cards and devices that may be on 
the motherboard because there's less heat and power 
consumption for the system box to contend with.. 
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a standard IBM Personal Computer or c lose compatible
at its standard 4.7 MHz imposes timing and
performance constraints on its 8088 processor. Reports
circulated in the IBM user community for years of
hyper-speed functionality brought about simply by
changing the clock chip from 4.7 MHz to 8 MHz, at
which the 8088 is easi ly capable of operating.

Although the V20 is a capable performer when you
run standard IBMappl ications or languages that are
meant to operate at 4.7 MHz, you're imposing the same
fetters on microprocessor performance that you have
on the IBM's 8088 and performance of the system w ill
be degraded, even though you are using the V20N30.
The 20 percent speed increase seems reasonable in
light of this input.

Some users havecomplained about the speed
shortfall and have questioned the capability of the
V20N30. But, those users have come to expect too
much. It's one of the oldest marketing ploys in the

microcomputer world, the specifications game, w here
the specifications are fantastic, but the performance
doesn't match.

The solution, if you're considering the V20N30, is
knowledge. If you realize that the speeds won't be
superfast, but w ill be modestly improved, then you'll
get what you expect from the $25 to $30 V20N 30
chip.

Even a 20 percent performance increase is
welcomed in some applications.

Finall~ temperature and power usage are also
impor tant considerations and this is an area w here the
V20N30 shines. It generates a lot less heat and uses
manifestly less power than the 8088 and because it
does it proves a blessing for a system overtaxed by the
number of add-in cards and devices that may be on
the motherboard because there's less heat and power
consumption for the system box to contend
w ith......~
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ALL ABOUT INTERFACING 
PART 

All you need to know about microcomputer interfacing 

Jeff Holtzman 

Konnecting peripheral devices such as printers, 
modems, and plotters to personal computers can be 
confusing. Many books dealing with the subject 
concentrate on connecting specific computers to 
specific peripherals. 

We cannot guarantee that by absorbing the 
information presented here you will able to connect 
any computer to any peripheral device. Designers and 
manufacturers in the microcomputer world do their 
best to avoid any efforts at following standards. 

What you will learn are the basic principles of both 
parallel and series interfaces, with hints on how to get 
two pieces of equipment talking to each other As 
Count Basle used to say, let's try it "dust one more 
once." 

Serial versus parallel 
Most microcomputers move data to and from 

peripheral devices in eight -bit bytes. There are two 
methods of moving a byte from one location to 
another We can send all eight bits at once, or we can 
send one bit at a time. The one -bit -at -a -time approach 
is called serial data transmission, and the all -at -once 
approach is called parallel data transmission. Neither is 

better; each has advantages and disadvantages that 
must be weighed for each application. 

If we send one bit at a time, we can get by with as 
few as two lines (signal and ground) if we only need 
one way communication, or three lines, if we need 
communications to and from a peripheral device. Well 
talk about that later But now, consider that for parallel 
transmission, we're going to need eight separate signal 
lines, plus a ground, and another one or two for 
synchronizing things so data won't be lost. 

One advantage of parallel transmission is, since all 
bits are sent at once, transmission may occur at a higher 
speed than serial transmission. Also, the parallel 
circuitry is simpler and less expensive than serial 
circuitry. But the connecting cables are more expensive 
than serial cables, and there is less standardization of 
parallel connectors than serial connectors 

In another example, disk drives have (special) 
parallel interfaces that let them to take advantage of th, 
speed advantage of the parallel approach. Some 
laboratory equipment and some low cost personal 
computers communicate with disk drives over (special) 
serial interfaces, but that is the exception. 

Plotters and graphics printers usually operate with 

parallel interfaces. The time to send- serially -the large 
amounts of data they require would be excessive. 

Parallel transmission 
The minimum parallel interface consists of ten signal 

lines and a ground. Frequently each active (non- 
ground) line of a parallel interface is twisted together 
with-or run close by-a ground line. That provides 
immunity to electrical interference, and is one reason 
parallel cables often have so many leads. 

Of the active lines, eight are for data, one is a STROBE 

line, which indicates to the receiving device that it 
should take the data present on the data lines, one is a 

BUSY signal, which goes high to indicate that the 
receiving device is busy, and not to transmit any more 
data until it goes low, and the final signal is called /1CK, 

which (usually) a short, negative -going pulse from 
the receiving device that indicates the data has been 
accepted properly A simple parallel interface might be 
wired as shown in Fig. 1. Note that the twisted -pair 
grounds are not shown. Note also that the Busy and 7,CK 

lines come from the peripheral device, and that the 
STROBE line goes to it. 

The normal sequence for sending a byte of data over 
such an interface is as follows. Refer to the timing 
diagram in Fig. 2. The character in that figure is the letter 
"U," which has an ASCII value of 55. 

The computer monitors the BUSY line, waiting for the 
peripheral device to OK sending data. After the BUSY 

lines goes low, the computer places its data on the 
eight data lines and pulses the STROBE line. That informs 
the peripheral device to grab the data After it has 
taken the data, it pulses the ACK line, and turns the BUSY 

SENDING 
DEVICE 

DATA I 

DATA 2 

DATA 3 

DATA 4 

DATA 5 

DATA 6 

DATA 7 

DATA 8 

BUSY 

STROBE 

ACK - 

RECEIVING 
DEVICE 

FIG. 1 -EACH ACTIVE SIGNAL may have a ground. imple- 
mented as a twisted pair. as a shield. or as a nearby wire in a 
multi- conductor ribbon cable. 
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ALL ABOUT INTERFACING
PART I

Allyou need to know about microcomputer interfacing

Jeff Holtzman

- Connecting perip heral devices such as pri nters,
modems, and p lotters to personal computers can be
confusing. Many books dealing wi th the subject
concentrate on connecting specific com puters to
specific peripherals.

We cannot guarantee that by absorbing the
information presented here you wil l able to connect
any computer to any peripheral device. Designers and
manufacturers in the microcomputer world do their
best to avoid any efforts at following standards.

What you wi ll learn are the basic principles of both
parallel and series interfaces, w ith hints on how to get
two pieces of equipment talking to each other. As
Count Basie used to saYt let's try it "just one more
once ."

Serial versus parallel
Most microcomputers move data to and from

per ipheral devices in eight-bit bytes. There are two
methods of moving a byte from one location to
another. We can send all eight b its at once, or we can
send one bit at a time. The one-bit-at-a-t ime approach
is called serial data transmission, and the all-at-once
approach is called parallel data transmission. Neither is
better; each has advantages and d isadvantages that
must be weighed for each application.

If we send one bit at a time, we can get by w ith as
few as two lines (signal and ground) if we only need
one way communication, or three lines, if we need
communications to and from a per ipheral device. We'll
talk about that later. But noVY, consider that for parallel
transmission, we 're going to need eight separate signal
lines, p lus a ground, and another one or two for
synchroniz ing things so data won 't be lost.

One advantage of parallel transmission is, since all
bits are sent at once, transmission may occur at a higher
speed than serial transmission. Also, the parallel
circuitry is simpler and less expensive than serial
circuitry. But the connecting cables are more expensive
than serial cables, and there is less standardization of
parallel connectors than serial connectors.

In another examp le, disk drives have (special)
parallel interfaces that let them to take advantage of the
speed advantage of the parallel approach. Some
laboratory equipment and some low cost personal
computers co mmunicate w ith d isk d rives over (special)
serial interfaces, but that is the exception.

Plotters and graphics printers usually operate w ith

parallel interfaces. The time to send-serially-the large
amounts of data they require would be excessive.

Parallel transmission
The minimum parallel interface consists of ten signal

lines and a ground. Frequ ently each active (non
ground) line of a parallel interface is twisted together
w ith-or run close by--a ground line. That provides
immunity to electrical interference, and is one reason
parallel cables often have so many leads.

Of the active lines, eight are for data, one is a STROBE

line, which indi cates to the receiving device that it
should take the data present on the data lines, one is a
BUSY signal, which goes high to ind icate that the
receiving device is buSYt and not to transmit any more
data until it goes 10VY, and the final signal is called ACK,

which is (usually) a short, negative-going pulse from '
the receiving device that ind icates the data has been
accepted properly. A simp le parallel interface might be
w ired as shown in Fig. 1. Note that the twisted -pair
grounds are not shown. Note also that the Busy and ACK

lines come from the per ipheral device, and that the
STROBE line goes to it.

The normal sequence for send ing a byte of data over
such an interface is as follow s. Refer to the timing
d iagram in Fig. 2. The character in that figure is the letter
"U," w hich has an ASCII value of 55.

The computer monitors the BUSY line, wa iting for the
peripheral device to OK send ing data. After the BUSY

lines goes 10VY, the computer p laces its data on the
eight data lines and pulses the STROBE line. That informs
the peripheral device to grab the data. After it has
taken the data, it pulses the ACK line, and turns the BUSY

DATA1SENDING DATA 2 RECEIVING
DEVICE DEVICEDATA 3

DATA 4
DATA 5
DATA6
DATA7
DATAB

BUSY

--
STRD BE

ACK

FIG. 1-EACH ACTIVE SIGNAL may have a ground, imple
mented as a twisted pair, as a shield , or as a nearby wire in a
multi-conductor ribbon cable.
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line on, if necessary, while processing that byte of data. 
When it finishes doing that, the BuSY line goes low, and 
the process may be repeated. If you are interested in 

how fast a parallel device can accept data, try 
connecting an oscilloscope to the STROBE line of your 
computer. 

The highest bit, bit 8, is low ASCII encoded data 
requires seven bits, so the eighth bit may be ignored or 
used for other purposes. Some word processing 
programs use the eighth bit to mark end of words, and 
in data communications, the eighth bit is often used to 
indicate the parity of a character. 

Parity indicates how many of the lower seven bits of 
a character are "on" (high). Our "U" has four "on" bits, 
and four is an even number If our transmitting device 
were set up for even parity, bit eight of the "U" would 
be low, since the character already has four bits. If our 
transmitter were set up for odd parity, bit eight of the 
"U" would be high, in order to make a total of 5 "on" 
bits. A transmitted "V" (ASCII 56, decimal 96) would 
cause the opposite parity values. 

Parity is used for error checking. When a device using 
parity checking receives a character with incorrect 
parity, it signals the driving software that an error has 

BUSY 

DATA 1 

DATA 2 

DATA 3 

DATA 4 

DATA 5 

DATA 6 

DATA 7 

DATA 8 

STROBE 

ACK 

u 
U 

FIG. 2 -DATA TRANSMISSION in a parallel interface begins 
with the ausy line going low. Data bits may be sent, followed 
by a STROBE signal. Receipt of the character is acknowledged 
by sending the ncrc line low. The character "U" is shown here. 
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occurred, which might then cause a request for the 
data to be re- transmitted. The most common circuitry 
allows parity to be set for odd, even, mark, space, or 
no parity We have discussed the first two; mark and 
space simply force bit 8 high or low, respectively; and 
no parity simply ignores bit 8. Unless you have a 

specific reason not to do so, choose the latter when 
setting up your equipment. Otherwise only seven bits 
of each byte will carry useful data. 

The transmission process outlined could be applied 
to any parallel interface: one linking a computer and a 

printer, a computer and a laboratory instrument, a 

computer and another computer, etc. However, a 

typical parallel printer interface will have a number of 
additional signal lines, as shown in Fig. 3. 

The PAPER END signal indicates when the printer is out 
of paper The SELECT line is generally high when the 
printer is "on -line- -that is, ready to receive data, and 
low when the ON -LINE switch has been pressed by 
the operator The -PRIME signal is a reset line that will 
force the printer into some well- defined (by each 
particular printer manufacturer!) state. Finally, the FAULT 

line goes high when the printer is off -line, when it is out 
of paper or ribbon, or if some sort of transmission error 
has occurred. 

It is important to understand that not every printer 
will have all of those signals, and some printers may 
have additional signals (such as a low- current + 5 -volt 
source for powering peripheral devices such as a serial 
to parallel interface). It is also important to understand 
that little -if any -microcomputer software makes 
much use of any of the warning signals shown in Fig. 3. 

Usually, a printer suffering from a paper -out condition 
will cause the computer to lock up because the printer 
sends both the Busy and Paper End signals low, but 
software usually pays attention only to the Busy line. So 
your word -processing program might know that the 
printer is "busy" but not the reason for it. 

A serial interface transmits bits of data one after the 
other. But not at random. When data is transmitted over 
a line conforming to the RS -232 standard, there are no 
timing restrictions on when individual bytes of data 
may be sent. However, each bit of a particular byte 
must be transmitted with strict attention to timing. Baud 
Rate refers to the speed at which transmission occurs, 
but not In a glib way 

Baud rate 
First, let's define Baud Rate as the number of bits that 

may be transmitted per second. A Baud Rate of 300 
means that 300 bits may be transmitted per second. 
That doesn't mean that 300 bits will necessarily be 
transmitted every second, though that's possible. 

The term baud rate refers to the spacing between 
each bit of a single character, not the speed at which 
complete characters are transmitted. The way to find 
the time between each bit is take the inverse of the 
Baud Rate: 

TC (sec) = 1 / Baud Rate 
To find the time it takes to transmit a complete 

character, multiply TC by the number of bits per 
character. 

DATA 2

DATA 4

DAT A3

BUS Y

occurred, which might then cause a request for the
data to be re-transmitted . The most common circuitry
allows parity to be set for odd, even, mark, space, or
no parity We have discussed the first two; markand
space simp ly force bit 8 high or lovv, respectively; and
·no parity simply ignores bit 8. Unlessyou have a
specific reason not to do so, choose the latter when
setting up your equipment. Otherwise only seven bits
of each byte will carry useful data.

The transmission process outlined could be applied
to any parallel interface: one linking a computer and a
printer, a computer and a laboratory instrument, a
computer and another computer, etc. How ever, a
typical parallel printer interface w ill have a number of
additional signal lines, as shown in Fig. 3.

The PAPER EN D signal indi cates when the printer is out
of paper. The SELECT line is generally high w hen the
printer is "on-line"- that is, ready to receive data, and
low w hen the ON-LINE switch has been pressed by
the operato r. The I- PRIME signal is a reset line that wi ll
force the printer into some well-de fined (by each
part icu lar printer manufacturer!) state. Finally,.the FAULT

line goes high when the printer is off-line, when it is out
of paper or ribbon, or if some sort of transmission error
has occurred.

It is important to understand that not every printer
w ill have all of those signals, and some printers may
have additional signals (such as a low-current +5-volt
source for powering peripheral devices such as a serial
to parallel interface). It is also important to understand
that little-if any-microcomputer software makes
much use of any of the warning signals shown in Fig. 3.
Usually, a printer"suffering from a paper-out condition
w ill cause the computer to lock up because the printer
sends both the Busy and Paper End signals lovv, but
software usually pays attention only to the Busy line. So
your word-p rocessing program might know that the
pr inter is "busy" but not the reason for it. '

A serial interface transmits bi ts of data one after the
other. But not at random . When data is transmitted over
a line conforming to the RS-232 standard, there are no
timing restrict ions on when ind ividual bytes of data
may be sent. How ever, each b it of a particular byte
rnust be transrnitted w ith strict attention to timing. Baud
Rate refers to the speed at which transmission occurs,
but not in a glib way.

Baud rate
First, let's define Baud Rate as the number of bits that

may be transmitted per second . A Baud Rate of 300
rneans that 300 bits may be transmitted per second .
That doesn't mean that 300 bits will necessarily be
transmitted every second , though that's possible.

The term baud rate refers to the spacing between
each bit of a single character, not the speed at which
complete characters are transmitted . The way to find
the time between each bit is take the inverse of the
Baud Rate:

TC (sec) = 1 / Baud Rate
To find the tirne it takes to transmit a co mp lete

character, multiply TC by the number of b its per
character.

u
u

ACK

ST ROB E

DATA 8

FIG. 2-DATA TRANSMISSION in a parallel interface begins
with the BUSY line going low. Data bits may be sent, followed
by a STROBE signal. Receipt of the character is acknowledged
by sending the ACK line low. The character " U" is shown here.

DATA 5

DATA 7

DATA 6

line on, if necessary, while processing that byte of data.
When it finishes doing that, the BUSY line goes lovv, and
the process may be repeated . If you are interested in
how fast a parallel device can accept data, try
connecting an oscilloscope to the STROBE line of your
computer.

The highest bit, bit 8, is low ASCII encoded data
requires seven bits, so the eighth bit may be ignored or
used for other purposes . Some word processing
programs use the eighth bit to markend of words, and
in data co mmunications, the eighth bit is often used to
ind icate the parity of a character.

Parity ind icates how many of the low er seven bits of
a character are "on" (high). Our "U" has four "o n" b its,
and four is an even number. If our transmitt ing device
were set up for even parity, bit eight of the "U" would
be lovv, since the character already has four b its. If our
transmitter were set up for odd parity, b it eight of the
"U" would be high, in order to make a total of 5 "on"
b its. A transmitted 'V" (ASCII 56, deci mal 96) would
cause the opposite parity values.

Parity is used for error checking. When a device using
parity checking receives a character w ith incorrect
parity, it signals the driving software that an error has

DATA 1
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12 

13 

16 

15 

(14) 

PAPER END 

SELECT 

I PRIME 

FAULT 

+5 

FIG. 3- ADDITIONAL SIGNALS in a parallel interface. These 
signals are frequently unused by software. 

In a 300 baud system, the amount of time from the 
start of one bit to the start of the next is 1/300, or 3.33 
msec. To determine the amount of time a character 
takes, multiply the number of bits per character by 
3.33. How many bits does a character have? In the 
microcomputer world of the 1980s, the correct answer 
is usually eight. There are exceptions. 

An 8 -bit character is going to be 10 or 11 bits long! 
Every character has a start bit, and one or more stop 
bits. Most equipment operates with one stop bit; older 
equipment used two stop bits to give slow machines a 

little bit (no pun intended) of "recovery" time 
Transmission of a character begins with a start bit. 

The data bits follow (usually eight, but not always), and 
then one or two stop bits. Figure 4 shows the 
transmission of the "U" character with 1 start bit, 1 stop 
bit and 8 data bits. Note the time "t" between each 
bit; that is the value 1 /Baud rate. 

If our 8 -bit character has one start and one stop bit, 
that is a total of 10 bits. So the time to transmit one 
character at 300 baud is 10 ' 3.33 = 33.3 msec. 

How many characters can be transmitted in one 
second, if it takes 33.3 msec to transmit one character? 
Using a little algebra, we see that 

Ichar Xchars 

0.0333sec 1.0sec 
So X = 1.1/.0333 = 30 chars /sec. We could have 

arrived at the same answer without the algebra -but 
doing it the hard way taught us something. Divide the 
baud rate by the number of bits per character In our 
case, and in most you're likely to encounter, just divide 
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-12 

+12 
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FIG. 4- SERIAL TRANSMISSION of data also begins with the 
BUSY line going low. A "U" is being transmitted here. Note the 
time "t" between each bit. 

the baud rate by ten. 
300 / 10 = 30 chars/sec. 

What is the character /second rate of a 110 -baud 
transmission? 

If you came up with 11, you jumped the gun. You 
can't really answer the question without knowing the 
number of bits per character We picked 110 baud 
because the old Teletype machines used that as their 
baud rate. And they used two stop bits -so the TTY 

has 11 bits/char, and 11011 = 10 chars/sec. 
Here's another trick question: If characters are coming 

over a transmission line at 300 baud, does that mean 
that 30 characters come through every second? It 

doesn't, and that brings us to our next topic. 

Transmission rate 
Transmission rate may be defined as the number of 

characters flowing over a communications line per unit 
of time. The most important thing to realize is that there 
is no relationship between baud rate and transmission 
rate! You might have one computer dumping data at 
300 Baud and another at 9600 Baud, and the latter 
might have a lower transmission rate than the former 
How could that happen? 

The 300 baud machine might be dumping 30 
characters every second, the 9600 baud machine might 
only send a character once every 30 minutes. 
Remember a transmission rate of 300 Baud guarantees 
only that there will be a delay of 3.33 msec between 
each bit of a character. 

That example illustrates the point. Higher baud rates 
aren't necessarily better You could attach circuitry 
(such as a "printer buffer ") to a 110 -baud Teletype 
machine that would enable your computer to dump 
characters at 9600 baud. The TTY will be unable to 
print at the rate of 960 characters/second, so as soon as 

the buffer memory inside your interface filled up, your 
effective transmission rate would fall from the baud 
rate to near the actual printing speed of the TTY 

Adding a high -speed interface to a slow piece of 
equipment may still be an advantage. If the buffer 
memory could hold a fairly large number of characters, 
your computer might dump an entire document at high 
speed and go on to do something else while the 
buffer outputs data at a rate the printer can handle. 

If you attach a buffer memory to your printer (or 
MODEM, for that matter), make sure you get a buffer 
with enough memory to make it cost effective. If you 
mostly print double- spaced documents under about 
25 pages, a 64K buffer should suffice. But with 
documents much longer than that, or with graphics 
dumps, you'll run up against the same problem. Once 
the buffer's memo y is filled, transmission rate will 

SENDING 
DEVICE 

TO 

RD 

GNO 

BUSY f 

RECEIVING 
DEVICE 

RD 

TO 

GND 

BUSY 

FIG. 5-RS -232 INTERFACES are commonly wired with only 
the signals shown here. 
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FIG. 3-ADDITIONAL SIGNALS in a parallel interface. These
signals are frequently unused by software.

SENDING RECEIVING
DEVICE DEVICE

TO RD

RD TO
GND GND

BUSY BUSY

FIG. 5-RS-232 INTERFACES are commonly wired with only
the signals shown here.

the baud rate by ten.
300 / 10 = 30 chars/sec.

What is the character/second rate of a 110-baud
transmission?

If you came up with 11, you j umped the gun. You
can't really answer the question without know ing the
number of b its per character. We picked 110 baud
beca use the old Teletype machines used that as their
baud rate. And they used two stop b its-so the TTY
has 11 bits/char, and 110/11 = 10 chars/sec.

Here's another trick q uestion: If characters are com ing
over a transmission line at 300 baud, does that mean
that 30 characters come through every second? It
doesn't, and that brings us to our next to p ic.

Transmission rate
Transmission rate may be defined as the number of

characters flowing over a communications line per unit
of time . The most important thing to realize is that there
is no relationship between baud rate and transmission
rate! You might have one co mputer dumping data at
300 Baud and another at 9600 Baud, and the latter
might have a lower transmission rate than the former.
How could that happen?

The 300 baud machine might be dumping 30
characters every second, the 9600 baud machine might
only send a character once every 30 minutes.
Remember a transmission rate of 300 Baud guarantees
only that there w ill be a delay of 3.33 msec between
each b it of a character.

That example illustrates the point. Higher baud rates
aren't necessarily better. You cou ld attach circuitry
(such as a "printer buffer") to a 110-baud Teletype
machine that would enab le your computer to dump
characters at 9600 baud . The TTY will be unable to
print at the rate of 960 characters/second, so as soon as
the bu ffer memory inside your interface fi lled up, your
effective transmission rate would fall from the baud
rate to near the actual printing speed of the TTY

Add ing a high-speed interface to a slow p iece of
eq uipment may still be an advantage. If the buffer
memory co uld hold a fairly large number of characters,
your co mputer might dump an entire document at high
speed and go on to do something else whi le the
buffer outputs data at a rate the printer can handle .

If you attach a buffer memory to your printer (or
MODEM, for that matter), make sure you get a buffer
with enough memory to make it cost effective. If you
mostly print doub le-spaced documents unde r about
25 pages, a 64K buffer should suff ice. But with
documents much longer than that, or with graphics
dumps, you' ll run up against the same problem. Once
the b uffer's memory is filled, transmission rate will

- 12

+12
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PAPER END

13
SELECT

16
I-PRIME

.15
FAULT

(14)
+5

0.0333sec t.osec
So X = 1*1/.0333 = 30 chars/sec. We could have

arrived at the same answer w ithout the algeb ra- but
doing it the hard way taught us something. Divide the
baud rate by the numbe r of bits per character. In our
case, and in most you're likely to encounter, j ust d ivide
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T

FIG. 4-SERIAL TRANSMISSION of data also begins with the
BUSY line go ing low. A " U" is being transmitted here. Note the
time " t" between each bit.

In a 300 baud system, the amount of time from the
start of one bit to the start of the next is 1/300, or 3.33
msec. To determine the amount of t ime a character
takes, multiply the number of bi ts per character by
3.33. How many bits does a character have? In the
microc omputer world of the 1980s, the co rrect answ er
is usually eight. There are exceptions.

An 8-bit character is going to be 10 or 11 bits long!
Every character has a start b it, and one or more stop
b its. Most eq uipment operates with one stop bi t; o lder
eq uipment used two stop bits to give slow machines a
little bi t (no pun intended) of "recovery" time.

Transmission of a character beg ins w ith a start bit.
The data bi ts fol low (usually eight, but not always), and
then one or two stop bits . Figure 4 shows the
transmission of the "U" character w ith 1 start bit, 1 stop
bit and 8 data b its. Note the time "t" between each
bit; that is the value 1/Baud rate.

If our 8-bit character has one start and one stop b it,
that is a tota l of 10 bi ts. So the time to transmit one
character at 300 baud is 10 * 3.33 = 33.3 msec.

How many characters can be transmitted in one
second, if it takes 33.3 msec to transmit one character?
Using a little algebra, we see that

1char Xchars

DATA

BUSY J
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DECODER 
COMPUTER 
DATA BUS 

FIG. 6 -TWO COMPUTERS connected via external MODEM's over the telephone lines 
are shown at a, and at b the computers are linked by internal MODEMs. 

decrease drastically. 
A practical RS -232 interface would appear as in Fig. 

S. There are two data lines, a ground, and, like the 
parallel Interface shown in Fig. 1, a BUSY line There is no 
strobe line, as the start bit informs the receiving device 
that more is on the way Neither is there an ACK. The BUSY 

line may perform the same function as in a parallel 
interface, as shwon in fig. 4, but there are other ways of 
indicating a busy condition. 

Controlling transmission rate 

Often we are unable to allow a computer to spew 
forth data at a transmission rate equal (or close to) the 
maximum value allowed by the baud rate -30 chars/ 
sec, in the 300 -baud system discussed here. The 
hardware on the receiving end must have a way of 
telling the transmitter "Hey -wait! I can't accept any 
more data right now" 

There are two ways of doing that With hardware and 
with software. With software we require two 
communication lines: One allowing data to flow from 
the transmitter to the receiver, and another allowing 
data to flow from the receiver to the transmitter 

What happens is that the transmitter sends data as 
fast as it can, while monitoring the line from the 
receiver for a special "wait" character that tells the 
transmitter not to send any more data. After receiving 
the "wait" character, the transmitter stops until it 
receives a "continue" character from the receiver. There 
are several such "protocols" in common use; you may 
have heard of ETX/ACK or X- OFF/X -ON. The first 
member of each pair simply represents the "wait" 
character, and the other, the "continue" character 

With hardware, a busy condition can be shown 
simply by the polarity of a signal line (high or low); the 
opposite polarity represents the "continue "condition. 
For example, low represents "Busy" high represents 
"continue." 
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Note that neither the hardware nor the software 
method is better than the other; each was developed 
to solve different problems. The software protocols for 
use with MODEMS and remotely operated printers 
where single -line communication links are a part of the 
system. A seismographic sensing unit might be located 
in a remote location, would be linked to a printer in a 

geological survey office by MODEM. A signal in 

addition to the transmit data and receive data lines that 
would distinguish between "wait" and "continue" 
conditions is hard to implement. Modem printers let 
you choose between software and hardware solutions, 
or both. 

Historically, MODEMS were serial -in serial -out 
devices, as shown in Fig. 6a. There we see two 
computers connected through MODEMs via telephone 
lines. Each computer has a device labeled "P /S 

Converter," and each MODEM has a device labeled "S/ 
P Converter" That is the same device, and is called a 

UART (Universal Asynchronous Receiver Transmitter). 
Another device inside the MODEM (called an FSK, for 
Frequency Shift Keying encoder) converts the parallel 
binary data into audio tones that can be transmitted 
over telephone lines. 

It is becoming common for MODEMS to be built 
right in the computer; some MODEMS are built on 
plug -in cards. Such MODEMs give cost advantages, as 

shown in Fig. 6b: external packaging can be eliminated, 
as can the power supply two UARTs, and associated 
circuitry. But a stand -alone MODEM can be used with 
any computer, printer or other device with appropriate 
interfaces, whereas plug -in cards are limited to one 
specific machine. 

To be continued 
in next month's issue 
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FIG. 6-TWO COMPUTERS connected via external MODEM's over the telephone lines
are shown at a, and at b the computers are linked by internal MODEMs.

decrease drastically.
A practical RS-232 interface would appearas in Fig.

5. There are two data lines, a ground, and, like the
para llel interface shown in Fig. 1, a BUSYline. There is no
strobe line,asthe start b it informs the receiving device
that more is on the way. Neither is there anACK. The BUSY
line mayperform the same function as in a parallel
interface, as shwon in fig. 4, but there are other ways of
indicating a busy condition.

Controlling transmission rate
Often we are unable to allow a computer to spew

forth data at a transmission rate equal (or close to) the
maximum value allowed by the baud rate-30 charsl
sec, in the 300-baud system discussed here. The
hardware on the receiving end must have a way of
telling the transmitter "Hey-wait! I can't accept any
more data rightnow "

There are two ways of doing that: With hardware and
with software. With software we require two
communication lines: One allowing data to flow from
the transmitter to the receiver, and another allowing
data to flow from the receiver to the transmitter.

What happens is that the transmitter sends data as
fast as it can, while monitoring the line from the
receiver for a special "wait" character that tells the
transmitter not to send any moredata. After receiving
the "wait" character, the transmitter stops until it
receives a "continue" character from the receiver. There
are several such "protocols" in common use; you may
have heard of ETX/ACKor X-OFFIX-ON. The first
member of each pair simply represents the "wait"
character, and the other, the "continue" character.

With hardware, a busy condition can be shown
simply by the polarity of a signal line (high or low ); the
opposite po larity represents the "continue"condition.
For example, low represents "BUSy," high represents
"continue."

Note that neither the hardware nor the software
method is better than the other; each was developed
to solvedifferent problems. The software protocols for
use with MODEMs and remotely operated printers
where single-line communication links are a part of the
system. A seismographic sensing unit might be located
in a remote location, would be linked to a printer in a
geological survey office by MODEM. A signal in
addit ion to the transmit data and receive data lines that
would distinguish between "wait" and "continue"
conditions is hard to implement. Modern printers let
you choose between software and hardware solutions,
or both. .

Historically, MODEMs were seria l-in serial-out
devices, as shown in Fig. 6a. There we see two
computers connected through MODEMs via telephone
lines. Each computer has a device labeled ;'P/S
Converter, " and each MODEM has a device labeled "SI
PConverter. " That is the same device, and is called a
UART (Universa l Asynchronous Receiver Transmitter).
Another device inside the MODEM (called an FSK, for
Frequency Shift Keying encoder) converts the parallel
binary data into audio tones that can be transmitted
over telephone lines.

It is becoming common for MODEMs to be built
right in the computer; some MODEMs are built on
plug-in cards. Such MODEMs give cost advantages, as
shown in Fig. 6b: external packaging can be eliminated,
as can the power supply, two UARTs, and associated
circuitry. But a stand-alone MODEM can be used with
anycomputer, printeror other device with appropriate
interfaces, whereas plug-in cardsare limited to one
specific machine.

To be continued
in next month's issue
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Back to Vie Preen 
B dt.ry-Powasd 
Cabinets 
Contributions by Hang and SW1.1 
Eery RF o tris 
Collis Fmrn our Pascere 
R.starce AC-DC Rade. 
Speakers and Headphones 
Test Equemee4 
Tmmming AM Auto Rado 
Tung -Eyes' and AVC 

Ask FI-E (D) 

Jun 80 
APr 92 
Jan 97 
Oct 82 

May 85 
Feb 108. Mar 86 

Dec 64 
Nov 76 
Sep 88 
Aug 77 
Sep 12 
Jul 66 

Jan 22.F.b12. Mar 8. 
Apr 6.May 6.Jun 8, 

Jul 8.Aug 6.S.p 12. 
Oct 14. Nov 23. Dec 20 

Jul 8 
Jul 10 

Aug 8. Oct 16 
Nov 24 
Feb 12 
Aug 6 

Mar 10 
Sep 12 
Apr 14 
Feb 12 
Mar 8 
Apr 6 

Apr 12 
Apr 6 

Apr 12 
May 6 
Jul 8 
Mrs 

Jan 26 
Jan 22 

Arastl Radom the FM Band 
Aude Dakrten Meter 
Bakin tor TV Rhombe 
B.ter1t Dual 

yAuto 
Vfd.o horn RG8 input 

Electric locks 
F1uoreeCent Lapfss 
FM Notch FAer 
Frm:Nancy and Pared 
Mariste Micro Rome 
Measuring Speaker Imp.Oarce 

PP-C Board rd °tou d_ Pane 

Pest 
Far 

la Ouations 
Posait kMettrenn . 
RJ Sp Aker Encaisse 
Repottre 

Ostade 
RecepDOn 

Resala ad 
Simple 

Portel Supply May 9. LTR Sep 22 
RF Feeld Mats Ayr 14 
Stroboscope Aug 8 

saner m Ayr 6 
s'iras pDNutayy E4ctiorsc Oct 16 

The North. Where IO Oct 14 
Sa re Examen Speakers Jan 26 
World rire Coniston Jun 8 
Zoner Diodes. Sorite Nov 21 
Zara Croee1g Jun 8 

Aude (se. STEREO) 
Aude OsCda or. An (ON) Aug 83 
A kainabc Tuners (AR) Jun 80 

Automotive 
24 Battery. Duel (ARE) 

Settee Crcutt Fods Cr Thieve. (NI)(Goen) May 32 

B 
138K 

IC Tester. TTL (ER) 
e . Too Low (SO) 
Bac* e the Pissent (AR) 
Baton tor N Rhombe (ARE) 
Banc- Switching ¿DB) 

sallery 
Charger UnMna (C) (Wert) 
PoAered Antique Rados (AR) 

Baarcat i... LINIDEN) 
S edums 

Loge Probe. Ctrarvnats LP25 (ER) 
Loge Pulser. Cra atrists PR41 (ER) 

Bondir 
88T ISO) 

Sax Bor Desaamdng (SM 
braristorn lo Bis.ttaord, tram )Sweeney) 
Breaker. Tripping (SO) 
B uyers Guide to Personal Robots 

(SPECSECT)(Rabiard) 

C 

Aug 22 
Feb 111 

Apr 92 
Aug 8. Oct 16 

Aug 73 

Jul 67 
Jan 97 

Dec 24 
Dec 28 

Aug 76 

Jun 75 

Sep 61 

Aug 76 

Mar 41 

C Ku. and DBS ISTV) Jan 92 

C -Band MS/ (STV) Feb 103 

Cable Tester (me Sag oder TEST EQUIPMENT) 

Camera (see listing under VIDEO) 
Cant Tune The Lowe Channel* ISO) Oct 86 

CCaappnacit (sm ance Tester (s *Mg order TEST EQUIPMENT) 

Sooner (SO) Sep 79 

Car (sea AUTOMOTIVE) 
CD Payers lees Meng oder STEREO) 
Charger. Umareal Battery (C)(Whght) Jul 67 

Chop -Amps )SOSS) Aug 79 

Click and Pop FAS )see Mang under STEREO) 

Closed Capdo log (COMMC) Oct 92 
°soda IC)IGetordl Nov 41, Dec 61 

CMOS Stretching Crwn. A Srtpe (ON) Jan 106 

Color Cal Replacement (SC) Sep 71 

Corrrr%ivcaborx (sie RADIO) 

Conrrkrrcaeons Came (sea Mang order RADIO) 

Compaq Dac Players (sea ksbng under STEREO) 

Cane** Vdeo trorn RGB Input (ARE) Aug 8 

Computer 
A,de I Flectronta Design (Grossbutt) 

E upanslon IDR) 
( ) 

On The (Grossblan) 
Pnnler. 150. Desia (ER) 
Software 

Doesn't Smoke (OB) 
Pmvam corrector. and Lab Sel-up (DB) 

Dec 49 

Apr 102 
Jul 84 

Dec 45 
Oct 32 

Jan 102 
Sep 92 

Construction 

Battery Charger. Univers* (Wright) 
Mai 

l 67 
BurgW Nam, Pnmy (Aaf 

Wan) 
$ep 44 

CapaaWxe Leakage Tester 1 ) May 51. LTR 

Sep 22 
Clock and Pop Finer for your Stereo 

May 46. Jun 55 
Contkkaay Tester. Laldirip (Krrght) Nov 49 
Crystal Rada, Old Tkre ( Dinan) Oct 54 
EPROM Programmer (Sawtcaw) Oct 61. Nov SS 

Hare Security Sywm+ (LaMa ana) Jan 49 
Itswbty Mont PM: MY) Feb 61 
Joystick (ARE) Feb 12 
Laser. / m-$SQn (Gmsablstt and lament Jun 42 
Muse Syrelmerz n. Mrs Feb 75 
$99 SaleateTV Reciter (MdOO)) Jan 45 
1 2GHz Frequency Couper (Hunt) Jul 47 
Power Supply. Versatile Bondi Top 

and Jun St 
Radar 

(Stevens) Aug 39. LTR Sep 14 
RemoleConYdNd Pmer Staal (Cooper) Aug 4.3 
Roba 

R E (Sant)) Dec 54 
t+ 1bOwn (¡RoBdrd) Mr 47 

Saèbw TV Deeaamtere (Teno and Prod) Oct 50 
Hisao 

I4 l eRxer FET Melrhir ISv Wson and 
1 Jun 63. Jul 56, Aug 57 

LTR Nov 10 
TV Decoder (Sakobwste) Mar 51. LTR Jul 20 

Stun Gun (Grose04lf and lanxkni Sm 41. LTR Nov 10 
T.tepnons Lire Tester (Freedman) Apr 50. LTR Jun 10 
Tat.trd Decoder (Orttordl Apr 45. May 67. LTR Jun 12 
Two F sty Propices (Oot1N Apr A 60 

Carnet. Lek Wales, 
(Sheets 8 Graf) Feb 51. LTR Mar 14 

716er (Flac*) Jan 57. Mar 62 
WaOU n Armais Mar 59 

COntrkrty Teeter (see lisbng older TEST EOUIPIM 4' 
Contrtuoon, by Hams and SWLs (AR) May 85 

Cross-Country Net*Orkrg (COMC) Mar 92 

. Old Time (C)(013nan) Oct 54 
Tombale. An kereenMe (N1/(Potier) Feb 46 

Curing EMebomagnsbc kh.Mrenoe 
(Molette) Jan 63. Feb 71. Apr 66 

Customer Psydro+ogy (SC) Sep 78 

D 
OC 

On CRT Hasler ((SOI Jul 83 
To Mammy (SPECSECT)(B.mard) Sep 45 

Dead -Set Servcrg (SC) Jul 82 

Oecade d Change. A TM Meooproceasor 
1GrosaOlrt) Apr 61 

Dsedet 
Cloud Caption (C)(Gdk id) Nov 41, Dec 61 
DTFM Enrimddrrip and (Namar) Dec 65 
h issati (CXCafbrd) Apr 45. May 67. LTR Jun 12 

Delay Lame. Anaog Marston) Oct 67 

SSwlbe TV (C ?Taro are Pool l 
Jun 

Sens( (Sheets and Goff) Jun 47. Jul 44. Aug 51, 
Sep 54. Nov 46. Dec 57 

Desen Otritakx Cucua (Can) Oct 72, Nov 63. Dec n 
D esigner* Nelebook(D) 

(arose Jett) Jan 106. Mar 90, Apr 96. 
May 80. Jun 71. Aug 83. 

Aude Osalebr. M Aug 83 
More S)tr R Desagre Mr 90 
PT.CIeOn Jun n 
Schmitt Triggers Mry 88 a CIADS Swtldw t 
Voltage Doublers 

g atou . A Jan 1 

98 

D .!op 
One Shots and Oo (Crt) 

0000162 
Prnlr. Portable. 150 (ER) 

Jan 71 

Oct 31 

ANNUAL INDEX
11-1-

Elealra ia Volume 57
and

CoMilUiERD,GESi Volume 3
Abbreviations: (AR)Antique Radioj (ARE) Ask Radlo-Electronicsj (C)Construction; (CD)ComputerDigest;

(COMC)Communications Corner; (COMPC)Computer Corner; (D)Department; (DB)Drawing Board;
(DN)Designers Notebook; (E)Editorial; (ER)Equipment Report; (LTR)Letter; (NI)New Ideas; (R)Robotics;

(SC)Service Clinic; (SQ)Service Questionsj (SOSS)State Of Solid State; (STV)Satellite TV

A

o
m
o
m
s::
CD
m
::Il

Oct 31

Jan 71

Apr 61

Jun 51

Jul83
Sep45
Jul82

Jan 49
Feb 61
Feb 12
Jun 42
Feb 75
Jan 45
Jul47

Jan 106, Mar 90, Apr 98,
May 88, Jun 71, Aug 83,

Aug 83
Mar 90
Jun 71
May 88
Jan 106
Apr 98

Audio Oscilla tor, An
MoreSingle-Gate Designs
Precision Rectifiers
SChmittTriggers
Simple CMOS Switching Circuit, A
Voltage Doublers

Designing WIth Digital IC's
One Shots and Clocks (Carr)

Diconix
Printer, Portable , 150 (ER)

DC
On CRT Heater (SO)
ToMicrowave(SPECSECn(Bernard)

Dead-Set Servicing (SC)
Decade of Change , A: The Microprocessor

(Grossblatt)
Decoder

Closed Caption (C)(Glfford) Nov 41, Dee 61
DTFM Encoding and (Nassar) Dee 65
Teletext (C)(Gifford) Apr 45, May 67, LTR Jun 12

Delay Lines, Analog (Marston) Oct 67
Descrambllng

Blad< Box (STV) Jun 75
Satellite TV (C)(Terrio and Perodl) Oct SO
TV Signal (Sheets and Graff) Jun 47, Jul 44, Aug 51,

Sep 54, Nov 46, Dec 57
Design Oscilla tor Circuits (Carr) Oc1 72, Nov 63, Dee 71
Des igner's Notebook (D)

(Grossbl aU)

o

Home Security System (laMartina)
Humidity Monitor (Worfey)
Joystid< (ARE)
Laser, Helium-Neon (Grossblatl and lannini)
Music Synthesi zer, Mini
$99 Satellite-TV Receiver (Maddo x)
1.2·GHz Frequency Counter (Huitt)
Power Supply, Versatile Bench Top

(Swain and Ubaudi)
Radar Speed-Gun Controller

(Stevens) Aug 39, LTR Sep 14
~~e-Controlled Power Switch (Cooper) Aug 43

R·E (Sams) Dee 54
Your Own (Robillard/ Mar 47

Satellite TV Descramb er (Terrio and Perodi) Oct SO
Stereo

High Power FET Ampillier (Simpson and
Clarke) Jun 63, Jul 56, Aug 57,

LTR Nov 10
TV Decoder (SokOlowski) Mar 51, LTR Jul 20

Stun Gun (Grossblatt and lannlni) Sep 41, LTR Nov 10
Telephone Une Tester (Friedman) Apr SO, LTR Jun 10
Teletext Decoder (Gifford) Apr 45, May 67, LTR Jun 12
Two Nifty Projects (OoIl)(RctlOn) Apr 60
Video

Camera Unk , Wireless
(Sheets & Graf) Feb 51, LTR Mar 14

ntler (Flack) Jan 57, Mar 62
Walkman Amplifier Mar 59

Continuity Tester (see listing under TEST EOUIPMENn
Contributions by Hams and SWL's (AR) May 85
Cross-Coun try Networking (COMC) Mar 92
Cryatal

Radio, Old llme (C)(O'Brian) Oct 54
Timebase, An Inexpensive (NI)(Roher) Feb 46

Curing Electromagnetic Interference
(ViOlette) Jan 53, Feb 71, Apr 66

Customer Psychology (SC) Sep 78

Aug8

Dee 49

Jul67
Aug 79

Jan 102
Sep92

Mar 41

Dee 24
Dee 28

Aug 76
Jun 75
Sep 61
Aug 76

Apr 102
Jul84

Dee 45
0c132

Aug 22
Filbll1
Apr 92

Aug 8, Oct 16
Aug 73

Jul67
Jan 97

Oct 92
Nov 41, Dee 61

Jan 106
Sep 79

May 46, Jun 55
Nov 49
Oct 54

Oct 61, Nov 55

Click and Pop Fitter for your Stereo
(Gorin)

Continuity Tester, Latching (Knight)
Crystal Radio, Old TIme (O'Brian)
EPROM Programmer (Sawklw)

C, Ku, and OBS (STV) Jan 92
c-Band DBS? (STV) Feb 103
Cable Tester (see listing under TEST EOUIPMENn
Camera (see listing under VIDEO)
Can't Tune The Lower Channels (SO) Oct 85
Capacitance Tester (see listing under TEST EOUIPMENn
Capri

Scanner (SO) Sep 79
Car (see AUTOMOTIVE)
CD Players (see listing under STEREO)
Charger, Universal Battery (C)(Wright)
Chop-Amps (SOSS)
Click and Pop Filter (see listing under STEREO)
Closed Captioning (COMMC)

Decoder (C)(Gifford)
CMOS Switching Circuit, A Simple (DN)
Color Coil Replacement (SC)
Communications (see RAOIO)
Communications Comer (see listing under RADIO)
Compact Disc Players (see listing under STEREO)
Composite Video from RGB Input (ARE)
Computer

Aided Electronics Design (Grossblatt)
Memory

Expansion (DB)
Managemenl (DB)

On The Worikbench (Grossblatt)
Printer, 150. Diconix (ER)
Software

Doesn't Smoke (DB)
Program Corrections and Lab Set-up (DB)

Construction
Amplifier. Walkman Mar 59
Battery Charger, Universal (Wright) Jul 67
Burgler Alarm , Phony (Ringenberger) Sep 44
Capacitance Leakage Tester (McClellan) May 51, LTR

Sep22

c

B
B&K

IC Tester, TTL (ER)
B +Too Low (SO)
Bad<to the Present (AR)
Balun for TV Rhombic (ARE)
Bank-Switch ing (DB)
Bal1ery

Charger, Universal (C)(Wtight)
Powered Antique RadiOs(AR)

Bearcat (see UNIOEN)
Beckman

Logic Probe, Circuitmate LP25 (ER)
Logic Pulser, Circuilma te PR41 (ER)

Bendix
8BT (SO)

Blae!< Box Descrambl ing (STY)
bra instorm to Breadboard, from (Sweeney)
Breaker, Tripping (SO)
BU)'Elr"s Guide to Personat Robots

(SPECSECn(Robillard)

Aug 83
Jun 80

Nov 24
May 32

Jan 109
Jul8

Sep44
Apr 100
Apr 106

May 9, LTR Sep 22
Apr14
Aug 8
Apr6

Oct 16
Oct 14
Jan 26
Jun 8

Nov 23
Jun 8

Aircraft Radio on the FM Band
Audio Distortion Meter
Balun for TV Rhombic
Battery, Dual Auto
Building a Joyst id<
Composite Video from RGB Input
Electric Locks
Fluorescent Ughts
FM Notch Filter
Frequency and Period
Magnetic Phona Preamp
Measuring Speaker Impedance
Needs Tuning Capaotor
P-C Board Ground Plane
Parts For Crystal Radio
Pest Repeller Ouestions
Power Une Interference
R-J Speaker Enclosure
Reporting Shortw<Ne Reception
Resistor Decade Box
Simpte

Power Supply
RF Field Meter
Stroboscope

Speakerphone Inlormation
TIme Delay, Electronic
True North , Where Is?

~~f,':~~':'~kers
Zener Diodes , Sorting
Zero Crossing

Audio (see STEREO)
Audio OSCillator, An (DN)
Automatic Tuners (AR)
Automotive

Battery. Dual (ARE)
Simple Circuit Foils Car Thieves (NI)(Goers)

Automatic Tuners
Back to the Present
Battery-Powered
Cabinets
Contritiutions by Hams and SWL's

E:~~r~~~c::~~~o;readers
Restoring AC-OC Radios
Speakers and Headphones
Test Equipment
Trimming AM Auto Radio
Tuning "Eyes" and AVC

Ask R-E(O)

Admiral
(SO)

Aircraft Radio on the FM Band (ARE)
Alarm

Burglar, Phony (C)(Ringenberger)
Rood (NI)(Cook)
Temperature, IC (SOSS)

All About
Frequency Counters (Martin) Apr 69, May 71
Gravitational W<Nes?(Hodowanec) Apr 53
Transistor Switches (Cebik) Feb 83

Amateur Packet Switching (COMMC) Jul 89
Amplifier (see listing under STER EO; also see RADIO)
Analog Delay Un es (Marston) Oct 67
Antenna (see listing under RADIO)
Antique Radios (O)(R tch) Jan 97, Feb 108, Mar 86,

Apr 92, May 85, Jun 80,
Juf 86, Aug 76, Sep 88,
Oc1 94, Nov 76, Dee 84

Jun 80
Apr 92
Jan 97
Oct 82
May 85

Feb 108, Mar 86
Dee 84
Nov 76
Sep88
Aug 77
Sep12
Jul86

Jan 22, Feb 12, Mar 8,
Apr 6,May 6,Jun 8,
Jul 8,Aug 8,Sep 12,

0c114, Nov 23, Dee 20
Jul8

Jull0
Aug 8, Oct 16

Nov 24
Feb 12
Aug 8
MarlO
Sep12
Apr 14
Feb 12
Mar 8
Ap r6

Apr 12
Apr 6

Apr 12
May 6
Jul8

Mar8
Jan 26
Jan 22

75
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DIg$t.I ICI. Designing WIM 
One Shots and Ciocks ICatr) Jan 71 

Diodes. Zona, Sorting (ARE) No 23 

Drowsily Reception. The Return or íCOMC) Feb 96 

Drawing Board (DKOroesbiatt) Jan 102. Feb 112. Mar 88, 
Apr 102. Jul 84. Aug 73, 

Sep 92. Dec 86 
Aug 73 Bank Swechwg 

Memory 
Evanson Apr 102 
Manage ant. More On Jul 64 

Program 
R le COi*o 

Lab Set -up 
DD 

Sep 92 
c N 

Software Doesn't Snwka! Jan 102 
Z80 Demo Program Feb 112. Mar U 

DTFM Encoding and Decoding (Nestur) Dec 65 

Dual Condition Sensing (SOSS) Oct 89 

DVM (see MULTIMETER birg under TEST EOUIPME NI) 

E 
Early 

Days d Rada. The (Cbfwd) 
Radio History (AR) 

Editorial (0) 

Jul 60. No 60 
Feb 106. Mar 86 

Feb 4. Mar 4. Jul 12 
Oct 4. 

Radio- Elecravcs di on the now' (Fenton) Feb 4 
Scrambling Another V,ew (Goer) Jul 12 We is Me 'Robotics Rev lubdri (Fenton) Mar 4 

Eloctnc Locks (ARE) Mar 10 

Electromagnetic Interference. Cunnp 
(Valente) Jan 53. Feb 71. Apr 66 

EPROM Programmer (C)4Swvknv) Oct 61. No 55 

Equipment Reporte(D) Jan 32. Feb 28. Mar 22 
Apt 26, May 22, Jun 20, 
Jul 22. Aug 22. Sep 22 
Oct 27, No 26. Dec 24 

Antenna, VHF, JV -2X. MrageKLM Jun 24 
Cable Tesler. 6500. Triplett May 22 
Compact Dec Cleaner. Phot -OnOn 

MS v T (Fiction) Apr 34. LTR Oct 22 
Frequency Cris W WD757. VIZ Jun 20 
Function Generator. 205, OK Industries Jul 26 
IC Tesler. TTL- BILK Aug 22 
A 
M lyzer,16Channel. 318. Tektronix Feb 26 
Probe. Cradrnsle LP25. Badman Dec 24 
Purser. CVtuln a PR41, Beckman Dec 28 

Multtmeler 
DMM 3430. Soar Sep 24 
DVM -638. Scope Jan 36 

Pater Portable. 150. Dooms Oct 32 
Prototypng Kt. Surface Mount. Venda Sap 32 
Remote Conrd, Programnnable. Control 

Center. G -E Mar 22 
Scanner Receiver 

800XLT. UradenBearoat Mar 26 
MX -7000. May 26, LTR Sep 14 

Stereo Syn9+ssuer. eledapler TE -600 Rhoades Feb 40 
Tebphons Tester. Radio Shad Jul 23 
Telewaron, Propaon Kr. GR4500. Head t Oct 27 
Tracker. 2000, Hknron Apr 26 
VCR Distribution System Rabbit Systems Nov 26 
Video Board. CGlauNer. STB Systems Jan 22 
Masts Speaker System. WTS-1, Nady Aug 27 

F 
4007. Versatile . the (Marston) Sep 63 

FET, Wgh Power Stereo Amp (C)(Sarpson 
and Gance) Jun 63, Jul 56. Aug 57, 

LTR Nov 10 

Fiber Opte Cormwrtiutors (COMC) May 90 

Flasher, Sequsnbi (NI) Dec 32 

Fleetwood (SO) Aug 76 

Flood Alarm (NI)(COOk) Apr 100 

Fluorescent Light (ARE) Sep 12 

Np (SO) Aug 76 
Shorted (SO) Jul 63 

FM (see listing under RADIO) 

Fores Ratio (S01 Sep 79 

French Correction (SO) Jul 83 

Frequency and Period (ARE) Feb 12 

Frequency Carter (see kstrig under TEST EQUIPMENT) 
Function Generator (see Ystng under TEST EOUIPMENT) 

G 
General Electrc 

M-722 (SO) 
prrmtmapl Ramie Coned. 

Control Cenrat(ER) 
GrsvgatbrW Wires"; IHbdowenecl 

H 

Aug 76 

Mar 22 

Apr 53, LTR Aug 12 

HBO. The Raid On (Sheets Wet Graf) Oct 47 

Healing with Electrons (Fish) Apr 78 

Heal Pepping your ROpcts (Dave) Jan 63 

Heath 
New Hero c May 63 
TaMvrson. Kit GR -2400 (ER) Oct 27 

Helium-Neon Lasa (C1(Gr0680e0 and )aune) Jun 42 

WFt (see STEREO) 
High FideMy (see STEREO) 
High Power FET Stereo Amp (CHSeepsan 

and Clarke) Jun 63, Jul S6, Aug 57. 
LTR Nov 10 

Home Setaxny System. Bub The (C)(LaMertwwl Jan 49 

Hot Resistors and Shorted Capac4ors )SC) Apr 88 

How To 
Design Oxrlsta Crib (Carr) Jul 65. Aug 54. Sep 58. 

Oct 72. Nov 63. Dec 71 

Make )(skin Photographs 
Bonne) May 43. LTR Sep 14. LTR Oct 22 

Horizontal Sweep No (SO) Sap 79 

Humidity Monitor (C)(WOd8y) Feb 61 

Hkntron 
Tracker. 2000 (ER) Apr 26 

IC 

Everywhere. I See (SC) Feb 110 
Wang Measurements wet Rnetley) May 63 
Packaging. A Resolution h )Byvrs) May 59. LTR Oct 25 
Temperature Sensors and More I SOSS I Jan 99 
Teeter (see Meng under TEST EQUIPMENT) 

InsipeiMhe Robotics Awns (R) Jul 80 
Inside Brie Telephone (Gal and Graf) Oct 56. Nov 51 

IMertero.Ce. Can Exlomagnslc 
(LaVblefte) Jan 53. Feb 71 

ris Kale -8a trie Door' (STV) Mar 81 

J 
Joystick. Busding a (ARE) Feb 12 

K 
Krkan Photographs. How to Make 

(tonne) May 43. LTR Sep 22. LTA Oct 22 

L 
Lawn (SPECSECT) Jun 39 

HeYUm'Neon (C)(GGroasblatt and Wawa) Jun 42 
Lnokmg et (Bernard) Jun 39. LTR Oct 22 

Letters(D) Jere 12. Feb 16, Mar 14. 
22. May 12. Jun 10, 

Jul 14, Aug 12. Sep 14. 
Oct 22, Nov 10. Dec 8 

Lods. tlocinc (ARE) Mar 10 

LOCO Analyzer (see ksb ng under TEST EQUIPMENT) 
Lope Robe (see Meting under TEST EQUIPMENT ) 

Logo PUeer (see bang under TEST EQUIPMENT l 

Loolong M Lors (Bernard) Jun 39. LTR Oct 22 

Low *nags (SO) Sep 79 

M 

E34018 (SO) Oct 85 
Magneto Phono Prsamp (ARE) Mar 8 

Measurements wet ICI, Makn9 (Tn.e.y) May 63 

Measuring Speaker impedance (ARE) Apr 6 

Medical Ektetronles 
Hying wAt Electronics (Fah) Apr 78 

Mona' TeavYOlopea 
Compact Disc Cteaner 

Pnot-On -Oil (ER) (Fiction) Apt 34. LTR Oct 23 
Memory (see Wang under COMPUTER) 
Mkaaprocasaor. The, A Decade d 

Charge A (Gmsab4i) 
#6croeare (ses kitting under TEST EQUIPMENT) 
Mrs Music Synthesizer (C) 
k rageKLM 

Antenna, VHF, J112X (ER) 
Meconverguoe (SO) 
Morse EMctrophorit 

7900 (SO) 
MUMteler (see Yang under TEST EQUIPMENT) 
Music Synthesizer. Mali (C) 
Mystery Computer Revealed (R) 

N 
Needs Tunas; Capacity (ARE) 
New 

Nees (D) 

Apr 61 

Feb 75 

Jun 24 

Sep 79 

Jul 8.3 

Feb 75 

Apr 81 

Apr 12 

Feb 46, Mar 32- Apr 100. 
May 32. Jun 32, Aug 29 

Nov 38, Dec 32 
Cable Tester. Sande (Doting) Aug 29 Cr_ Trlebass. M Irtapentne (Rore() Feb 46 
Flood Alarm, Easy b Budd (Cod) Apr 100 
Robot 

Eyes (Elks) Mar 32 
LpM (Tavares) Nov 38 

Dec 32 Sequenbel 
SrlpIS Circuit Fore Car Thieves (Goers) May 32 
Telephone Answering g System (lbi*srsur) Jun 32 

Products (D) Jan III. Feb 24, Mar 30, 
Apr 40. May 38. Jun 28. 
Jul 30. Aug 30. Sep 34. 
Oct 42. Nov 31. Dec 38 

World of Cormkarcalwna (SPECSECT)(Ko0)) Sep 49 

yy Syste 
VNrebsB 

ms 
Speaker System (ER) Aug 27 

Nifty Protects. Two (C)(OoB)(FncOon) Apr 60 

o 
OK Industries 

Fu C1bn Generator. 205 (ER) 
1.0Hz Frequency Coulter (C)(6Ml) 
Op Ar pe. New (S08S) 
Osatabon (SO) 
Oscilabr Circuits. How IO 

Design (Carr) 

Overload PrOlecbon (SOSS) 

P 

Jul 26 

Jul 47 

May 88 

Jul 83 

Jul 65. Aug 54. Sap 56. 
Oct 72. Nov 63. Dec 71 

Ma; 94 

PC Board Grand Plane (ARE) Apr 6 

Puts for Crystal Radio (ARE) Apr 12 

et RspNet Ouesbon (ARE) May 6 

P81 

Fle 

Robot (R) Jun 74 

Prom (tee keg under STEREO) 
phony Burglar Alarm (C)(Rngenbetg&) 

How to Make Kagan 
Ilorrnt May 43, LTR Sep 22. LTR Oct 22 

Pocket Television Racemes (BlecEvnan) Jul 39. Aug 47 
Positron Sensing (R) 

Power 
Lne 'TV IMMNrertw (ARE) Jul 8 
Supply (oleo see TEST EQUIPMENT) 

Swede, RSmOIS Conirobd (CMCooperl Aug 43 
Printed Caned (see P-C) 
Printer (see Bong under COMPUTER) 
Presto Amateur Conan,ncabonn (COMMC) Nov 80 

Programer, EPROM (C)(Savdurr) Oct 61, Nov 55 
Programs (tee hang under COMPUTERS) 
Ptope$on Television (see Meng under TELEVISION) 
Probtypng KA, Surface Mourn, SMT, Vector (ER) Sep 32 

Sep 44 

Sep 74 

R 
Rabbit Syslerns 

VCR Signal Die84iAOn System (ER) Nov 26 

Radar 
Signai Detector (Hodotverec) Jul 52 
Spued.Gua Controller (CHStevenn) Aug 39, LTR Sep 14 

Radio (also see ANTIQUE RADIO) 
Aircraft Redo on Uns FM Baaprbd (ARE) Jul 10 

May 24 
Communications (SPECSECT)M R) Sep 45 

From DC to Motown. (Bernard) Sap 45 
Now word Oh (KOtnb) Sep 49 

Communication Corner 
(OXFr)sdrnsn) Fob 96. Mar 92. Apr 105. 

May 90. Jul 89. Aug 81. 
Aug 8.4 Oct 92. Nov 80 

Amsteur Packet SwtcMrng Jul 89 
Broadband Amplifiers Apr 105 
Closed Captioning Oct 92 
Canin 1 sYSrMnIC Wars Sep 84 

NNworkr Mar 92 
Dneruyy RRscspon. T und 

996 Wry 
Prnets Amateur Communications Nov 80 
Spikes and Cures Aug 81 CCr T ' & . Old ins (C)(Oun) Oct 54 

Days Of. The (Clifford) Jul 61. Nov 60 
History (ARE) Feb 106,Mar 86 

FM 
North Fi lsr (ARE) Apr 14 

Reporting Stwrlweve Reception (ARE) Jan 26 
Scanty 

Booster (SO) Sep 79 
Receiver 

900x11, Lfldsn8earca (ER) Mar 28 
MX -7000. Regency (ER) May M. LIP Sap 14 

T Tester ERR Jul 23 T AM Aua (ARE) 
Redo- Eierions M on 8a Mss (EHFuton) 
Raid On HBO The (Sheri and Graf) 
RCA 

CTC-71 (SO) 
CTC -76 (SO) 

(SO) 

Reads Input (SC) 
Reciders. Procyon (ON) 
Rad Hot Damper Tube ISO) 

RsSCa ter Receiver. MX -7000 (ER) May 26 

Rente Control 
Power Switch (CK orerCte ) 
Progrsmable. Control Central G E (ER 

Repairing (see SERVICING) 
Repacrg Transistors (SC) 
Reporting Shortwave Receptor) (ARE) 

Sep 12 

Feb 4 

Oct 47 

Sep 78 
Mar 65 
Jul 83 

Oct 85 

Jun 71 

Jan 109 

LIP Sep 14 

Aug 43 
Mar 22 

Aug 75 

Jan 26 

Jul65, Aug 54, Sap 58,
Oct 72, Nov 63, Dec n

Mar 94

o

Products (D) Jan 111, Feb 24, Mar 30,
Apr 40, May 38, Jun 28,
Jul 30, Aug 30, Sap 34,
Oct 42, Nov 31, Dec 38

World of Communications (SPECSECT)(Kobb) Sep 49
Nady Systems

Wireless Speaker System (ER) Aug 27
Nifty Projects, Two (C)(OoIf)(Fiction) Apr 60

Olgltal lC's, Designing With
One Shots and Clocks (Carr) Jan 71

Diodes, Zener. Sorting (ARE) Nov 23
D,verslly Reception, The Return 01 (COMC) Feb 96
Drawing Boa rd (D)(Gro ssblalt ) Jan 102, Feb 112. Mar 88,

Apr 102, Jul 84, Aug 73,
Sep 92, Dec 86

Bank Switching Aug 73
Memory

Expansion Apr 102
Management, More On Jul 84

Program Corrections and Lab Set-up Sap 92
Remole Control System Dec 86
Software Doesn't Smokel Jan 102
Z80 Demo Program Feb 112, Mar 88

DTFM Encoding and Decoding (Nassar) Dec 65
Dual-Condition Sensing (SOSS) Oct 89
DVM (see MULTIMETER listing under TEST EOUIPMENT)

E

H,·Fi (see STEREO)
High Fidelity (see STEREO)
High Power FET Stereo Amp (C)(Simpson

and Clarke) Jun 63, Jul 56, Aug 57,
LTR Nov 10

Home Security System. Build This (C)(LaMarbna) Jan 49
HOIResistors and Shorted Capacitors (SC) Apr 88
How To

Design oscutatcrCircuits (Carr) Jul 65, Aug 54, Sap 58,
Oct 72, Nov 63, Dec 71

Make Kirtian Photographs
(Iovine) May 43, LTR Sap 14, LTR Oct 22

Horizontal Sweep, No (SO) Sep 79
Humidity Monitor (C)(Wortey) Feb 61
Huntron

Tracker, 2000 (ER) Apr 26

OK Industries
Function Generator. 205 (ER)

l·GHz Frequency Counter (C)(Hulft)
Op Amps, New (SOSS)
Oscillation (SO)
Oscillator Circuits . How to

Design (Carr)

Overtoad Protection (SOSS)

Jul26
Jul47

May 88
Jul83

F
4007. Versatile, the (Marston) Sap 63
FET, High Power Stereo Amp (C)(Simpson

and Clarke) Jun 63. Jul 56, Aug 57,
LTR Nov 10

Fiber Optic Communications (COMC) May 90
Rasher, Sequential (NI) Dec 32
Reetwood (SO) Aug 76
Flood Alarm (NI)(Cook) Apr 100
Fluorescent Lights (ARE) Sep 12
Ryback

Hot (SO) Aug 76
Shorted (SO) Jul 83

FM (see listing under RADIO)
Foreign Radio (SO) Sap 79
French Connection (SO) Jul 83
Frequency and Period (ARE) Feb 12
Frequency Counter (see listing under TEST EOUIPMENT)
Function Generator (see listing under TEST EOUIPMENT)

Apr 14
Jan 26

Aug 75
Jan 26

Sep79

Aug 43
Mar 22

Apr6
Apr 12
May6

Jun74

Jull0
May 24
Sep45
Sep 45
Sap 49

Nov 26

Sap 74

Jul 61, Nov 60
Feb 106,Mar 86

Mar 28
May 26, LTR Sep 14

Jul23
Sep12

Feb 4
Oct 47

Feb 96, Mar 92, Apr lOS,
Mey 90, Jul 89, Aug 81,
Aug 84, Oct 92, Nov 80

Jul89

A8~t1g~
Sep84
Mar92
Feb 96
May 90
Nov 80
Aug 81
Oct 54

Amateur Packet Switching
Broadband Amplifiers
Closed Captioning
Communications Wars
Cross·Country Networking
Diversity Reception. The Return of
Fiber Opuc
Privale Amateur Communications
Spikes and Cures

Crystal, Old Time (C)(O'Brian)
Early

Days 01,The (Clilford)
History (ARE)

FM
NOlch FiUer (ARE)

Reporting Shortwave ReceptIon (ARE)
Scann er

Booster (SO)
Receiver

8ooXLT, Uniden-Bearcat (ER)
MX-7000. Regency (ER)

Telephone Tester (ER)
Trimming AM Auto (ARE)

Radio-Electronics is on the Move (E)(Fenton)
Raid On HBO, The (Sheets and Gral)
RCA

CTC·7! (SO) Sap 78
CTC·76 (SO) Mar 85
CTC·l07 (SO) Jul83

Reader Input (SC) Oct 85
Rectifiers. Precision (ON) Jun n
Red Hoi Damper Tube (SO) Jan 109
Regency

Scanner Receiver. MX·7000 (ER) May 26, LTR Sap 14
Remote Control

Power Switch (C)(Cooper)
Programmable, Control Central, G-E (ER)

Repairing (see SERVICING)
Replacing Transistors (SC)
Reporting Shortwave Reception (ARE)

Rabbit Systems
VCR Signal Distribution System (ER)

Radar
Signal Detector (Hodowanec) Jul 52
Speed-Gun Controller (C)(Stevens) Aug 39, LTR Sep 14

Radio (also see ANTIQUE RADIO)
Aircraft Radio on the FM Band (ARE)
Antenna. VHF. JV·2X. Mirage·KLM (ER)
Communications (SPECSECT)

From DC to Microwave (Bemard)
New Wortd Of (Kobb)

Communications Comer
(D)(Frtedman)

p

R

Power
Line TV Interference (ARE) Jul 8
Supply (also see TEST EOUIPMENT)
Supply. Simple (ARE) May 9
Switch. Remole·Controlied (C)(Cooper) Aug 43

Printed Circun(see P-C)
Printer (see listing under COMPUTER)
Private AmateurCommunications (COMMC) Nov 80
Programmer. EPROM (C)(Sawkiw) Oct 61, Nov 55
Programs (see listing under COMPUTERS)
Projection Television (see listing under TELEVISION)
Protolyping Kil, Surface Mount, SMT, Vector (ER) Sap 32

P-C Board Ground Plane (ARE)
Parts lor Crystal Radio (ARE)
Pest Repeller Ouestions (ARE)
Pet Robot (Rl
Phono (see listing under STEREO)
Phony Burglar Alarm (C)(Ringenberger) Sep 44
Phot"llraphs, How to Make Kirfian

(IOVine) May 43, LTR Sep 22, LTR Oct 22
Pocket Television Receivers (Blechman) Jul 39. Aug 47
Position Sensing (R)

Jul83

Apr 12

Apr 61

Apr 78

Feb 75
Apr 81

Feb 12

Feb 75

Mar 32
Nov 38
Dec 32
May 32
Jun 32

Jun24
Sep79

Oct 85
Mar8

May 63
Apr6

Jan 53, Feb 71
Mar 81

Jul80
Oct 56, Nov 51

J

K

Feb 46, Mar 32, Apr 100,
May 32. Jun 32, Aug 29

Nov 38, Dec 32
Cable Tester. Simple (Doering) Aug 29
Crystal Timebase. An Inexpensive (Roher) Feb 46
Flood Alarm, Easy to Build (Cook) Apr 100
Robot

Eyes (Ellis)
Light Seeking (Tavares)

Sequential Flasher
Simple Circuit Foils Car Thieves (Goers)
Telephone Answering System (Youkersur)

Needs Tuning Capacitor (ARE)
New

Ideas (D)

Magnavox
E34018 (SO)

Magnetic Phono Preamp (ARE)
Measurements with IC's. Making (Trietley)
Measuring Speaker Impedance (ARE)
Medical Electronics

Healing with Electronics (Fish)
Melville Technologies

Compact Disc Cleaner.
Phot-Dn·Off (ER) (Rction) Apr 34, LTR Oct 23

Memory (see listing under COMPUTER)
Microprocessor, The. A Decade of

Change A (Grossblatt)
Microwave(see listing under TEST EOUIPMENT)
Mini Music Synthesizer (Cl
Mirage·KLM

Antenna. VHF, JV-2X (ER)
Misoonvergence (SO)
Morse Electrophonic

7900 (SO)
Multimeler (see listing under TEST EOUIPMENT)
Music Synthesizer, Mini (C)
Mystery Computer Revealed (R)

L

N

Joystick, Building a (ARE)

Lasers (SPECSECn Jun 39
Hellum -Neon (C)(Grossblalf and lannini) Jun 42
Looking at (Bemard) Jun 39. LTR Oct 22

Lelters(D) Jan 12, Feb 16, Mar 14,
Apr 22, May 12, Jun 10,
Ju114, Aug 12, Sap 14,
Oct 22, Nov 10, Dec 8

Locks, Electric (ARE) Mar 10
Logie Analyzer (see listing under TEST EOUIPMENT)
logic Probe (see listing under TEST EOUIPMENT)
Logic Pulser (see listing under TEST EOUIPMENT)
Looking at Lasers (Bernard) Jun 39, LTR Oct 22
Low VoUage(SO) Sap 79

M

Kirtian Photographs. How to Make
(Iovine) May 43, LTR Sep 22, LTR Oct 22

IC
Everywhere, I See (SC) Feb 110
Making Measurements wllh (Trielley) May 63
Packaging. A Revolution In (Byers) May 59, LTR Oct 25
Temperature Sensors and More (SOSS) Jan 99
Tester (see listing under TEST EOUIPMENT)

Inexpensive Robotics Arms (R)
Inside the Telephone (Graf and Graf)
Interference. Curing Electromagnetic

(LaViolette)
II's Kate-Bar the Doorl (STV)

Oct 47
Apr 78
Jan 63

May 83
Oct 27
Jun 42

Mar 22

Feb 28
Dec 24
Dec 28

Sap 24
Jan 36
Oct 32
Sap 32

Aug 76

Mar22
Apr 53, LTR Aug 12

H

G

HBO. The Raid On (Sheets and Graf)
Healing with Electronics (Fish)
Heat Prooling Your Projects (Davis)
Heath

New Hero (R)
Televison. Projection Kit. GR-24oo (ER)

Helium·Neon Laser (C)(Grossblatt and lannini)

General Electric
M-722 (SO)
Remote Control, Programmable.

Control Central (ER)
Gravitational Waves? (Hodowanec)

Jul 50, Nov 60
Feb 106, Mar 86

Feb 4, Mar 4, Jul12
Oct 4,

Radio-Eleclron ics is on the movel (Fenton) Feb 4
Scrambling: Another V,ew (Giner) Jul12
Where is the "Robotics Revolution"? (Fenton) Mar 4

Eleclric Locks (ARE) Mar 10
Eleclromagnetic Interference. Cunng

(Violette) Jan 53, Feb 71, Apr 66
EPROM Programmer (C)(Sawkiw) Oct 6t , Nov 55
Equ ipm ent Reports(O) Jan 32, Feb 28, Mar 22

Apr 26, May 22, Jun 20,
Jul 22, Aug 22, Sep 22
Oct 27, Nov 26, Dec 24

Antenna, VHF. JV·2X, Mirage·KLM Jun 24
Cable Tester, 6500, Triplett May 22
Compact Disc Cleaner. Phot-On-Olt,

Melville Technologies (Fiction) ' Apr 34, LTR Oct 22
Frequency Counter, WD·757 . VIZ Jun 20
Function Generator. 205. OK Industries Jul 26
IC Tester, TIL, B&K Aug 22
Log ic

Analyzer, 16-Channel. 318. Tektronix
Probe, Crrcuitmale LP25. Beckman
Pulser, Clrcuilmate PR41. Beckman

Multlmeter
DMM, 3430, Soar
DVM-638, Scope

Printer, Portable. 150. Drconix
Prototyping Kit, Surface Mount. Vector
Remote Control, Programmable. Control

Center, G·E
Scanner Receiver

BOOXLT, Uniden-Bearcal Mar 28
MX-7ooo, Regency May 26, LTR Sap 14

Stereo Synthesizer, Teledapter TE-BOO Rhoades Feb 40
Telephone Tester. RadiOShack Jul 23
Television. Projection Kit. GR·45OO.Heathkit Oct 27
Tracker.2000 . Huntron Apr 26
VCR Distribution System, Rabbit Systems Nov 26
Video Board. Chauffer, STB Systems Jan 22
Wireless Speaker System. WTS-l. Nady Aug 27

Early
Days of Radio, The (Clifford)
Radio Hislory (AR)

Editorial (D)
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o
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er.nL Satwl. Cif,. kx (SO) Mr as 
D.cad.BO: (tee btin9 under TEST EQUIPMENT) 

RNOkrbcn n IC Prkagng, A (Byers) May 59. LTA Oct 24 

Rhoades 
Stereo Synthesizer. TE600 T.rdapt r (ER) Feb 40 

( Robot (see ROBOTICS) 
Robotics (DXRoblNard) Jó144. Feb 94, Apr 61 

May 83. Jun 74. Jul 90. 

I 
Aug 71, Sep 74. Oct 62. 

Nov 74, Dec h 
Brains Feb 94 
Heaths New HAM May U 
ha:pensrve Anna Jul SO 
More On %Aron Systems Dec el 
Mystery Computer Revealed Apr I1 
PM Jun 74 
Positron Senora) Sep 74 
Rovers R.AA$Mad Oct 62 
Snob Sokd-Stre %lsron Nov 74 
Tatars Sensors; 

Nov 
Aug 71 

PePersoo (RoOiard)( Ma 

Jan 

41 
VOW Own. Bud (RObillard) Mar 47 

Ravolu*on. Veers is (E)(FrSton) Mar 4 

ROW 
es MOW) Mar 32 

Pia Y 8uys(e Guide 
a 

and) Mar J 41 

Pet 
(3AYOa 

Jun 74 
RE (C)(Swts) Dec 54 
Your Own. Build (Robalard) Mar 47 

Rovers Revered (R) Oct 82 

S 
Sanyo 

91063 (SOI Sep 79 

Salee1W TV (DxCooper) Jan 92, Fab 103. Mar 81. 
Apt 82. May 80. Jun 75. 
Jul 78. Aug 69. Sep 72. 
Oct 86. Nov 70. Dec 79 

Black -Boa DeacfanWY+g Jun 75 
Breabr+g VVOSOCypher Dec 79 
Budget DBS System Nov 70 
C. Ku. and DBS Jan 92 
C -Band CGS/ Feb 103 
Its Kate-Ber ea Door Mar 81 

Kew Tat. The Apr 82 
Ku Change. the 
Microwave Test Equipment Sop 

72 

72 

MO TVRO Systems Aug 69 
pedals May 80 
Woes Jul 78 

Black Box Jun 75 B 
ti. S 

aI TVl 

Nov 70 
C. . and DBS ISTV) Jan 92 
C -Band DBS7 Feb 103 
Os.aan tiler (C)(Tscno and P,rodil Oct 50 
e. Kate -Elm 515 D000r( (STV) Mar 81 

Ku Chaanger ((STV) Octt 
82 

Mletowave Tat E (STV Sep 72 
M Raid on HBO. The (SNti rd Graf) Oct 47 

Receiver Build This 699 (CXMaddox) Jan 45 

Sled t% Systems (STV) Aug 69 

UMpahr 
View (E) Jul 12 

ílbad°iSTV)rn 
May l78 

Scanner (sa btag under RADIO) 

Schmitt Triggers (DN) May 88 

JS Aultn(etet DVM638(ERu 
TEST EOUIPYENT 

36 

Scrambling 
Another View (E( Jut 12 
Umlate 
A is (SW) 

May 70 
Jul 78 

Screwdriver Serviceman (SC) Oct 85 

Sews 
564-4173 Jan 109 
564-417700400 (SO) Mar 65 

Seculy System. Burd This Home (C)(LaMartra1 Jan 49 

Santora. IC Temperature and rnme (BOSS) Jan 99 

Service CWhto (OXDarr) Jan 10e. Feb 110. Mar 84. 
Apr 88. Jul 62. Aug 75 
Sep 78. Oct 65. Dec 68 

Witmer 
$PSSIyvcAhgorlpogy 

Sept 78 
Jul 62 

I See ICS 
AS i*E 

%horn fSshoi1ed 
Capacnora 

Feb t8Ó 
Repairing 01d TVtt Jan 108 
Replacing Wens:M rs Aug 75 
Soewdrnsr Sery csi w, Oct es 
Sgfa( Tisong Dec U 
1A9í Age ReputOrs Mr 84 

(Hence Outshone (D)(Drr) Jan 109. Feb its. Mar 85. 
Apr 90. Jul 63. Aug 78. 
Sp 78. Oct 65. Dec 89 

Servicong 
BIC TuMables (L) Apr 90 
Compact Dec Meyers (Lank) Jan 67. Feb 79. Mar 73 F=2 O TVVe (SC) Jan 108 
T udsafear 

b 
the Tough Ones (Salerno) Mar 76 

Shrunken Video ISO) Jan 109 

mole 
Caw( Foils Car Thrives (Goers( 
Parer Supply (ARE( 
RF Field Monitor IAREI 

May 
My9. LTA Sep 22 

Apr 14 

Gale DeSsMors IN)( 
(SOSS) Jun 72 

D Mar 90 Designs. 
Sow Guns (SO) Aug 76 

Sow 
Drp eel /A (smistar. 3430 I E R ) Sap 24 

Software (sea Wing under COMPUTER) 
Sony 

KX2501 (SO) Apr 90 
MOsconvergence 79 
Stag 

(SO) 
Áp 79 

*amen AnlpMier (C) Mar 59 

Speaker (sae Yelling under STEREO) 
Speakerphone (see TELEPHONE) 
Spices and Cues (COMMC) Aug et 
Style of Solid Stele (0)(5000) Jan 99, Mar 94. Apr 108, 

79. 
89 

Cjqpp 

May 99, Jun 72, Aug 

D1rr Cdreon Sensng Oct 9 Aug 79 

Temperature 
Op 

Sensors and Mea Jan 99 

Ov.rs0I.96 RONICbOn Mar 94 
TS Chi Sync Sweep Circuit Jun 72 

Apr 106 

STB Systems 
Video Board. Cheater (ERI Jan 22 

Stereo 

F 1 Parier FET (C)(Srnpson 
and CWka) Jun 63, Jul 56. Aug 57, 

LTR Nw10 
Nte9unan (C) Mar 59 

Audio DMbrben Filer (ARE) Jul 10 

CbcA ard Pop Fier tor you (C)(Gorn) May 46. Jun 55 
Compact 

PhblOnOR Melva* 
Tidrla 'E( Apr 34. LTR Oct 24 

(Lank) Jan 67, Feb 79. Mar 73 
(Mai (Bernard) Aug 63 

DAsorbon Faser. Ado (ARE -) Jul 10 
Prang Prmp Magnetic (ARE) Mar 8 

Speaker Enclosure. R-J (AREL Mar 8 

S alum ÑhWss We s-tom. ENa dy (ER) Aug 27 
WMktg Extension (ARE) Jan 26 

Stto 
voo 
bsorp.. Sarçli (ARE) Aug e 

TV Osoodr CXSokoowski) 
d Rhosss (ER) Ma 40 

Stroboscope (see Mnng under STEREO) 
San Gun. Build This (C)(Grostbl lt 

and terrors) Sip 41, LTA Nov 10 

Vector (ER) 
'bunt 

y ( g Sep 32 

Switches, Tteresbr. Al Abart (C104k) Feb 83 

Switching. Bank (DB) Aug n 
Sylvania 

CG152W (SO) Aug 76 

Synthesizer (ore MUSIC. also tee STEREO. 
also see TELEVISION) 

T 
Tacbe Sensing (R) 
TekMra 

3249 (SO) 
Tektronvr 

Aug 71 

Feb 111 

Logic AMyzer, 16Cnwu1, 318 (ER) Feb 28 

Alphofe 
Answenng System (N1HYouk,rsu) Jun 32 
made the (Grail and Oct 56, Nov 51 

Line Tesler (CXFnsdnen ) Apr 50. LTR Jun 10 

Sp aksrprhore In nitabon (ARE) Apr 6 
Tesler I R) Jul 23 

Sestet (see kiting under er VIDEO) 
Television (se. I sbg under VIDEO also 

see SATELLITE TV) 
Temperature 

Alarm IC (SOSS) 
Sensors and more 

Tat Equipment 
Antpuo ,AR. 
Cable Teske 

6500. T(rl Nab ID R) 9) 
Capacitance Leakage Teeter 

(C)(McOMan) May 51. LTA Sp 22 
ControtyYT Lacher; (CNKrrgn, Nov 49 19 

Counter 

1 2-GH2 
(Merlin) 

) 
Apr 69. 

Jul 47 
WD -757. VI2 (ER) Jun 20 

Notion Ge erelor 
205. OK Madre (ER) Jul 26 

IC Tester. TTL. 66K (ER) Aug 22 

ere 16- Chanel. 318. 
T (ER) 

Probe. CrwtmWe LP25. Beekman (ER) 
PUar, Grammars PR41. Beckman (ER) 

Microwave (STV) 

IC ISOSS) 
Apr 106 
Jan 99 

Aug 77 

Aug 29 
May 22 

Feb 28 
Dec 24 
Dec 28 
Sep 72 

MuhlaeW 
043430. Sow (ER) 
34. Scope (ER) 

Power Supply. Versatile Bench To I C I 

(Swain and sbardi) 
Resistor Decade Boa (ARE) 
Scope For TV, Whet Kgtd (SO) 
Telephone 

Lne Tesler (C)(FnSOman) 
Teeter (ER) 

Tracer. 2000. Ihnbon (ER) 
Time Delay. Electronic (AR) 
Treat. Video (COLO() 
Toshiba 

C998 (SO) 
TraaorRadb Pmblsne (SO) 
Transistor Swathes. Al Abel (Cats) 

Goa Tester. 6500 (ER) 
Trouplesnoomp (see SERVICING) 
True North. Where ls7 (ARE) 
llrrnp'Ern' and AVC (AR) 
TV (see TELEVISION kiting under VIDEO. also 

see SATELLITE TV) 

Two Nifty Projects (C)(Oo6XFrcbor) 

Sep 24 
Jan 36 

Jun 51 

Jan 22 
Apr 90 

Apr 50. LTA Jun 10 
Jul 23 

Apr 26 

Oct 16 

Jan 57. Mar 62 

U 
lkvdebee rcal 

Scanner Receiver. 800XLT (ER) 

Lhnersal Battery Charger (C)(\Mgrv) 

V 

Oct 65 
Aug 76 

Feb 63 

May 22 

Oct 14 

Jul 66 

Apr 60 

Mar 28 

Jul 67 

VCR (see asbn9 under VIDEO) 
VeclOr 

PIObtyprtg KA, SMT (ER) Sep 32 

Vertical Bar in Picture (SO) Jan 109 

Versed, 
Bench Top Poway Supply (C)(Swen and Uba do Jun 51 
4007. The (Marston) Sep 63 

Veneta( Deflection. No ISO) Aug 76 

Vddao (s orb es. SATELLTE TV) 
Camera Link. Wireless ICHShers 

6 Graf) Feb 51. LTR Mar 14 
Board. Chalhr, STB Systems(ER) Jan 22 
Newa(OXL.ch.nbruch) Jan 6. Mar 12. Apr 16, 

May 10. Jun 4.Jul 6, 
Aug 6.Sep 6.0tt 12. 

Nov 6.Dec 6 
Remote Control. Programmable, Control 

ACenter. 
O-E (ER) Man 22 

Decoder (C)(GAford) Apr 45. May 67. LTR Jun 12 
Television 

Bairn be Rhombic (ARE) Aug e. Oct 16 
Osscrambi g Sgnw (Sheets 

and Graff) Jun 47, Jul 44. Aug 51. 
Sp 54, Nov 46, Dec 57 

Pocket Aan) Jul 39. Aug 47 

Projection G4500. FNadüu (ER) Oct 
Jun108 Rowing 

R 
Decoder (C)(Sokobwsiu) Mr SI, LTR Jul 20 
Synthesizer. Teedap er TE.600. 

Rhoades (ER) Feb 40 
SyncSwsep Circuit . Single ChM (SOSS1 Jun 72 

Tear (C)(Flam) Jan 57, Mar 62 
TV (see TELEVISION udir VIDEO) 
V 

Dslibuton System Rabb( System. (ER) Nov 26 
R.parng (SO) Aug 76 

Voice ieoogrvbon, Robots and (R) Jan 84 

Voltage 
Comparators, Working «Rn (Marston) Jun 58 
DOuteen ION) Apr 98 
Problems (SOL Jul 83 
Regulators )$C) Mar 84 

W 
Walkman Ampkhr (C) Mar 59 
What Kid or Scope br TV? (50) Feb 111 

What's News(0) Jan 4. Feb 6. Mar 6, 
Apr 4, May 4. Jun 4. 
Jul 4. Aug 4. Sp 4. 
Oct 6. Nov 4. Dec 4 

M eiess Video Carrara Um (Sheets 6 
Graf) Feb 51, LTR Mar 14 

WOrkrq wAh Voltage Comparators (Wrier) Jun 56 

Hord Tyne Conversion (ARE) Jun 6 

Vol.. What a (SO) 

Y 

Z 
Ze0 Demo Program (DO) 
Zany Dohs. Sorting (ARE) 
Zenith 

20V1050 (SO) 
250056 (SO) 

Zero Crossing (ARE) 

Mar 85 

Feb 112 

Nov 23 

Sep 79 
Jan 109 

Jun 8 

err 

s

Servicing
B.I.C. Turntables (L) Apr 90
Compact Disc Players (Lenk) Jan 67. Feb 79, Mar 73
Repairing Old TV 's (SC) Jan 108
Troubleshoot ing the Tough Ones (Salemo ) Mar 76

Shrunken Video (SO) Jan 109

Jun 58
Apr 98
Jul63

Mer 84

Oct 14
Jul86

Mar 28
Jul67

Mar 22

Apr 60

Nov 26
Aug 76
Jan 84

Jun 51
Jan 22
Apr 90

May 22

Sap 32
Jan 109

Sep24
Jan 36

Oct 85
Aug 76
Feb 83

Apr SO, LTR Jun 10
Jul23
Apr 26
Oct 16

Jan 57. Mar 62

Apr 45. May 67. LTR Jun 12

v

u

Yoke, What a (SO) Mar 85 0

Z
m
a
m

Z80 Demo Program (DB) Feb 112 s=
Zener Diodes, Sorting (ARE) Nov 23 CIl

m
Zenith :Il

20Y1CSO~SO) Sap 79 -1
25DC56 ( a ) Jan 109 (0

Zero Crossing (ARE) Jun 8
co
0)

7i

Walkman Amplifier (C)
What Kind of Scope for TV? (SO)
What's News(D)

Mar 59
Feb 111

Jan 4, Feb 6, Mar 6,
Apr 4, May 4. Jun 4,
Jul 4, Aug 4, Sap 4,
OCt 6, Nov 4, Dec 4

Wireless Video Camera Link (Sheets &
Gral ) Feb 51, LTR Mar 14

Working with Voltage Comparators (MArston) Jun 58
Wond Time Convers ion (ARE) Jun 8

Remote Cont rol, Programmable, Contro l
Center, G-E (ER)

Teletex
Decoder (C)(Gifford)

Talev lalon
Balun tor Rhombic (ARE) Aug 8, Oct 16
Descrambling Signals (Sheets

andGraff) Jun 47, Ju 144. Aug 51,
Sap 54, Nov 46, Dec 57

Pocket Receivers (Blechman) Juf 39, Aug 47
Power Line Interference (ARE) Jul 8
Projection Kit, G R-45OO, Heathkit (ER) Oct 27
Repairing Old (SC) Jan 108
Stereo

Decod er (C)(Sokolowskl) Mar 51. LTR Jul 20
Synthesizer, Teledapter TE-600,

Rhoades (ER) Feb 40
SynetSweep Circuit, Single Chip (50 55) Jun 72

Tille r (C)(Flack) Jan 57, Mar 62
TV (see TELEVISION under VIDEO)
VCR

Distribution System , Rabbit Systems (ER)
Repairing (SO)

Voice Recognition, Robots and (R)
Voltage

Compara tors , Working wilh (Marston)
Doublers (ON)
Problems {SO}
Regulators (SC)

VCR (see listing under VIDEO)
Vector

Prototyping Kit , SMT (ER)
verncar Bar in Picture (SO)
Versatile

Bench Top Power Supply (C)(Swain and Ubaudi) Jun 51
4007, The (Marston) Sap 63

Vertical Deflection, No (SO) Aug 76
Video (also see SATELLITE TY)

Camera link. Wireless (C)(Sheets
& Grat) Feb 51, LTR Mar 14

Board, Chauffer, STB Systems(ER} Jan 22
News(D)(Lachenbruch) Jan 6, Mar 12, Apr 16.

May 10, Jun 4.Jul 6,
Aug 6.Sap 6,OCt 12.

Nov 6.Dec 6

Uniden·Bearcat
Scanner Receiver, 600XLT (ER)

Universal Battery Charger (C)(Wrighl)

y

w

Multlmeter
Digital , 3430 , Soar (ER)
DVM·638 , Scope (lOR)

Power Supply, Versatile Bench Top (e)
(Swain and Ubaud i)

Resistor Decad e Box (ARE)
Scope For TV, What Kind (SO)
Telephone

Line Tester (C)(Friedman)
Tester (ER)

Tracker, 2000, Huntron (ER)
Time Delay, Electronic (AR)
Tiller, Video (C)(Flack )
Toshiba

C998 (SO)
Tractor·Rad io Problems (SO)
Transistor Switches, All About (Cebik)
Triplett

Cable Tester, 6500 (ER)
Troubleshooting (see SERVICING)
True North , Where Is? (ARE)
Tuning ' Eyes' and AVC (AR)
TV (see TELEVISION listing under VIDEO, also

see SATELLITE TY)
Two Nilty Projects (C)(OoIf)(Fiction)

Feb 28
Dec 24
Dec 28
Sap 72

Feb 28

Jul26
Aug 22

Jan 22

Augn

Aug 29
Msy 22

Aug 76

Sap 32
Feb 83
Aug 73

Apr 90
Sap 79
Apr 90
Mar 59

Sep24

Jun 72
Mar 90
Aug 76

Apr 106
Jan 99

Aug 71

Feb 111

Apr 69, ~~y~

Jun 20

Jun 32
Oct 56, Nov 51

Apr SO, LTR Jun 10
Apr 6

Jul23

May 32
May 9, LTR Sep 22

Apr 14

Apr 34, LTR Oct 24
Jan 67, Feb 79. Mar 73

Aug 63
Jull0
Mar8

Tactile Sens ing (R)
Teknika

3249 (SO)
Tektronix '

Logic Analyzeer, 16·Channel, 318 (ER)
Telephone

Answering System (NI){Youkersur)
Inside the (Grat andGral)
Line Tester (C)(Friedman )
Speakerphone Information (ARE)
Tester (ER)

Teletex (see listing under VIDEO)
Television (see listi"!lu nder VIDEO, also

see SATELLITE TY)
Temperature

Alarm IC (SOSS)
Sensors and more, IC (SOSS)

Test Equ ipment
Antique (AR)
Cable Tester

Simple (NI)(Doering)
6500 . Triplett (ER)

Capacitance Leakage Tester
(C)(McClellan) May 51, LTR Sap 22

Con tinuity Tester, Latching (C){Knight) Nov 49
Frequency Counter

All About (Martin )
1.2-GHz {C)(Hufft}
WD-757 , VIZ (ER)

Fuctlon Generator
205 , OK Machine (ER)

rcTester, TIL, B&K (ER)
logic

Analyzer, 16·Channel , 318,
Tektronix (ER)

Probe. Circuitmate LP25, Beckman IER)
Pulser, Clrcuitmate PR41, Beckman (ER)

MicrtMave (STY)

T

Chop- Amps
Dual-Gondition Sensing
IC Temperalure Sensors and More
New Op Amps
Overvollage Protection
Slngle·Ch lp SynetSweep Circuit
Temperature Alarm IC

STB Systems
Video Board , Chauffer (ER)

Stereo
Amplilier

High Power FET (C)(Slmpson
and Clarke ) Jun 63 , Jul 56, Aug 57.

LTR Nov 10
Walkman (C) Mar 59

Audio Distort ion Filter (ARE) Jull0
Click and Pop Filter tor your (C)(Gorin) May 46. Jun 55
Compact Disc

Cleaner, Phot·On-Off , Melville
Technologies (ER)

Repairing Players (Lenk)
Bit-By-B,t (Bem ard)

Dislort ion Filter, Audio (ARE)
Phono Preamp. Magnetic (ARE)
Speaker

Enclosure, R·J (ARE) Mar 8
Headphone s, and (AR) Sap 88
Measuring Impedan ce (ARE) Apr 6
System, Wireless, WTS· l , Nady (ER) Aug 27
Wiring Extension (ARE) Jan 26

Stroboscope , Simple (ARE) Aug 8
Synthesizer, Teledapter TE·600, Rhoades (ER) Feb 40
TV Decoder (C)(Sokolowsk l) Mar 51

Stroboscope (see listing under STEREO )
Stun Gun. Build this (C)(Grossblatt

and lannini) Sap 41, LTR Nov 10
Surface Mount Technology, Prototyping Kit,

Vector (ER)
Switches, Transistor, All About (Cebik)
Switching, Bank (DB)
Sylvania

CC4152W (SO)
Synthesizer (see MUS IC, also see STEREO,

also See TELEVISION)

Simple
CirculI Foils Car Thieves (Goers )
Power Supply (ARE)
RF Field Mon itor (ARE)

Single
Chip SynetSweep Oircutt (SOSS)
Gate Designs , More (ON)

Slow Guns (SO)
Soar

Digital Mull imeter, 3430 (ER)
Software (see listing under COMPUTER)
Sony

KX·2501 (SO)
Misconvergence (SO)
Sletic Convergence (SO)
Walkman Amplifier (e)

Speaker (see listing unde r STEREO)
Speakerphone (see TELEPHO NE)
Spikes and Cures (COMMC) Aug 81
State of Solid State (D)(Scott) Jan 99, Mar 94, Apr 106,

May 89, Jun 72 , Aug 79,
OCt 89

Aug 79
Oct 89
Jan 99
May 88
Mar 94
Jun 72

Apr 106

Jut 12
May 80
Jul78
Oct 85

Aug 69
Jul12

May 80
Jul78

Feb 40

Mar 32
Nov 36
Msr41
Jun 74
Dec 54
Mar 47
Oct 82

Sap 79
Jan 92. Feb 103, Mar 81,
Apr 82, May 80, Jun 75,
Ju l 78. Aug 69, Sap 72,
Oct 86. Nov 70, Dec 79

Jun 75
Dec 79
Nov 70
Jan 92

Feb 103
Mar 81
Apr 82
Oct 86
Sap 72

Aug 69
May 80
Ju l78

Jun 75
Nov 70
Nov 70
Jan 92

Feb 103
Oct SO
Mar 81
Apr 82
OCt 86
Sap 72
Oct 47
Jan 45

Jan 84, Feb 94, Apr 81
May 83, Jun 74, Jut 80,
Aug 71, Sap 74, Oct 82,

Nov 74, Dec 81
Feb 94
May 83
Jut 80
Dec 81
Apr 81
Jun 74
Sap 74
OCt 82
Nov 74
Aug 71
Jan 84
Mar 41
Mar 41
Mar 47
Mar4

Black· Box Descrambling
Breaking VideoCypher
BUdget DBS System
C, Ku, and DBS
C-Band DBS ?
It's Kate-Bar the Door
Kate Test, The
Ku Change, lhe
Microwava Test Equipmen t
Scrambling

And TVRO Systems
Update
Woes

Black Box Descrambling (STY)
Breaking VrdeoCypher (STY)
Budqet DBS Syslem (STV)
C, K'u, and DBS (STY)
C-Band DBS?
Desci ambler (C}(Temo and Parodi)
It's Kate.. Bar the Door! (STY)
Kale Test, the (STV)
Ku Change, the (STY)
Microwave Test Equipment (STV )
Raid on HBO, The (Sheets and Graf)
Receiver, Build This $99 (C)(Ma ddox)
Scrambling

And TVRO Systems (STV)
Another View (E)
Update (STV)
Woes (STV)

Scanner (see listing under RADIO)
Schmitt Triggers (ON) May 88
Scope (also aee listing under TEST EQUIPMENT)

Munimeter, DVM·638(ER) Jan 36
Scrambling

Another View (E)
Update (STV)
Woes (STY)

Screwdriver Serviceman (SCI
Sears

564·4173 Jan 109
564-41n00400 (SO) Mar 85

Security System, Build This Home (C)(La Mart ina) Jan 49
Sensors , IC Temperature and more {Sa SS} Jan 99
Sarvlce Clinic (D)(Da,,) Jan 108, Feb 110, Mar 84,

Apr 88, Jul 82, Aug 75
Sap 78 , Oct 85, Dec 88

Customer Psychology Sapt 78
Dead-Set Sarvic ing Jul 82
Hot Resistors and Shorted Capacitors Apr 88
I See IC's Everywhere Feb 110
Repairing Old TVs Jan 108
Replacing Iransistors Aug 75
Screwd river Serviceman Oct 85
Signal Treeing Dec 88
Voltage Regulators Mar 84

Sarv lce Questions (D)(Da,,) Jan 109, Feb 111, Mar 85,
Apr 90 , Jul 83. Aug 76,
Sap 78, Oct 85, Dec 89

Sanyo
91C63 (SO)

Satellite TV (D)(Coo per)

Brains
Healh 's New Hero
Inexpens ive Arms
More On Vision Systems
Mystery Compu ter Revealed
Pet
Position Sensing
Rovers Revis ited
Slmfl le Solid ·Stale Vision
Tactile Sens ing
VoiceR~'tion, and
(SPECSEC (Robillard)

Personal ( obillard )
Your Own, Build (Robillard)

Revolution, Where Is (E)(Fenton)
Robot

Eyes (NI)( Ellis)
Light Seeking (NI)(Tavares)
Personal, Buyer's Guide To (Robillard)
Pet (R)
R·E (C)(Sams)
Your Own, Build (Robillard)

Rovers Revis ited (R)

Resistor
Bum t, Simple Cure lor (SO) Mar 85
Decade Box (see listing under TEST EQUIPMENT)

Revolulion in IC Packaging, A (Byers) May 59, LTR Oct 24
Rhoades

Stereo Synthes izer, TE-600 Teledapl er (ER)
Robol (see ROBOTICS)
Robotics (D)(Roblllard)
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COMPUTERDIGEST Volume 3 
January 1986 - December 1986 

Abbreviations: (C)Construction; (D)Department; (E) Editorial: (L)Letter; (ER)Equipment Review; (SR)Sottware Review 

A 
All About Graphics 

interlacing (Holtzman) Dec 9 Biofeedback Mon don Program (PSbnonl Oct 6 
Printers (FFnedrnanl Mer s Gralea32 (C)(Dahtby) Feb 9. Mar 13. Apr 12 

B H 

Best Fasend $84 95 (SR) NYS Hard Oui Doses (Stem) Jans 
General - Purpose Interlace (Sleet) Jun 12 How lo Back Up a Rclecled DWk Oct 5 

C 
C8 Scanner . Computer (C)(Maloner) Sp 7 It I Give a Man a Fish .(E) Jun 3 

Changing Face or Computing (E) Oct 3 Intertade Bus. General Purpose (Stern) Jun 12 

Croon, You Guys' (E) Jul 3 Interfaalg. /19 About (Holtzman) Dec 9 

=tsar of Loudspeaker L 
Enclosures (Raleigh 6 Relerghl Jan 10, Feb 7 

Caro (Fns rattan) Apr 6 LAN - local Area Networking )Slone) Jun 6 

Supply Component Selection (Cunkeknanl May 15 
Products ( ) Jan 3. Feb 3, Mar 4. 

Apr 4, May 4, Jun 4 
Jul 6. Aug 4. Sp 5, 
Oct 4, Nov 4. Dec 4 

Conetructlon 
Computer C8 Scanner (Mabney) Sep 7 

Grates-32 Panty) Feb 9. Mar 13. Apr 12 
Modem. No Fab (Kroner) Nov 9 
Remote Flower Controller ber your 

CommOdoreÓ4 (Sowden) May 11 

Crosstalk. Is There Universal Sorbets? (SR) Jun 5 

Otac Drives 
Hard (Stem) 
Optical (Stem) 

EdMorlal (DNWets) 

D 

E 

ramming Fan ol Compukng 
C roon. You Guys! 
II IGivea Man aFish. 
RM5241 .. 

Syalenta 
Told r so! 
Nano Ai You Fooing? 
YlkmdedUl Idee 01275 
Yau'N Gol To Satxf9ce 

F 

Jan S 

Sap 14 

Mar 3. Apr 3, May 3, 
Jun 3, Jul 3. Aug 3. 
Sep 3. Oct 3. Nov 3, 

Dec 3 
Oct 3 
Jul 3 

Jun 3 
Aug 3 
Nova 
Sep 3 
May 3 
Apr 3 
Mar 3 

555 Design Program (Holtzman) Jan 6 
Frequency Counter for your C-64 (Neat) Mr 12 

G 
GPO, Generai - Ripose Interlace Bus (Stem) Jun 12 

Letters (D) Jan 3, Feb 3, Mar 4, 
Apr 4. May 4. Jun 4. 
Jul 4, Aug 4, Sep 4, 
Oct 4. Nov 4, Dec 4 

lithe Black Scott (SRMr 7 

Local Area Networking - LAN (Slone) Jun 6 
Loudspeaker Enclosures. Computer Aided Design 

Raleigh L Raleigh) Jan 10, Feb 7 

M 
Media Master Plus (SR) film -Jew (SR) 
Modems 

More On (Fnedntanl 
No Frio (C)(Kreuter) 

Monda. So You're Gong to Buy a 
(Friedman) 

o 
Ok+daaa upgrade (Kotler) 
Optical Disks (Slam) 

Picket Rado (Slam) 
pis Write (SR) 
Printers 

AI About (Frtedman) 
°iodate Upgrade (Kanter) 
Retrofitting (Fn admen) 

Program (see SOFTWARE) 
Probed Converter (Hu) 

P 

R 
Remote Power ConbWr for your 

Commodore -84 (CNSowden) 
Retrofitting Palen (Fne&man) 

Nov S 

Oct 6 

Jul 7 
Nov 9 

Farb 4 

Oct 12 

Sp 16 

Apr 10 

Jul 5 

Mar 6 
Oct 12 
Aug 6 

S 
Scrim* Trigger Design (O'Connor) Nov 8 

Srhgle Trrmulor Se:dung Crcut 
Desogn (Holtzman) Aug 15 

So You're Gong lo Buy a Monitor (Fnedman) Feb 
SONwere 

Program 
Computerized Pow Sum* Component 

Selection (Curlkelmann) May 15 
555 Deruw (Holtzman) Jan 8 
Graphic Biobedba Monitor (Peterson, Oct 6 

Transistor Svntchng Ceaut 
(Holtzman) Aug 15 

TVRD Pointer (Set h) Oct 10 
Revlew Jan 4, Mar 7, Apr 5, 

May 5. Jun 5. Sp 6. 
Nov 5. Dec 5 

Best Fnend $84 95 Apr S 
C;Oastait. Is There a Universal Serowe? Jun 5 
How b Bade Up a Protected Disk Oct 5 
lime Blade Book Mar 7 

midis Master Plus Nov S 
1Alni -Ju' Sp 6 
pb: Nki a Jul 5 
elepalch Aug 14 

Typewrite - $49 00 An 4 
Nord Fader -An Electronic Thesaurus May 5 

Soup Up Your PC (Byers) Sep 11 

Speech Synthesizer (Jrmnez 6 Wee) Aug 10 

SynMearir. Speech (Jmrnez 6 Valle) Aug 10 

Systems IE) Nov 3 

T 
Tape Backup (Stern) 
Tetepalcn (SR) 
Told Ya So' (E)(V M) 

Touctbcre.n Technology (Stern) 
TVRO Antenna Pointer Program (Sinn( 
Typewnte - $49 SO (SR) 

U 
UJreversat Software'. la There (SR) 

Using OT)-99 Keyboard on a Sandar Zx-81 
(Gnossblan) 

V-20 vs 8068 (Stern) 

V 

w 
When lightning Strike... (Friedman) 

Jul 11 Who we you Footing (E) 
Wonderful kola 1275 (E) 
WWd Fader -An Electronic TThssauue (SR) 

May 11 

Aug 6 You've Got To Sandree (E) 

Y 

Nov 6 

Aug 14 

Sep 3 

Jul 15 

Oct 10 

Jan 

Jun 5 

May 7 

Dec 6 

Jun 10 

May3 
Apr 3 
May 6 

Mar 

OIItfl'UTEilD,GEST Volume 3
January 1986 - December 1986

Abbreviations: (C)Construction; (D)Department; (E) Editorial ; (L)Letter; (ER)Equipment Review; (SR)Software Review

A s
Nova

Mar3

Jun 5

Jun 10
May 3
Apr 3
Mey 5

May 7

Dac6

Nov 6
Aug 14
Sep3
Ju115
Oct 10
Jan 4

Aug 15
Feb 4

May 15
JlIn a
Oct 6

Aug 15
Oct 10

JlIn 4, Mar 7, Apr 5,
May 5, Jun 5, Sep 6,

Nov 5, Dac 5
Apr 5
Jun 5
Oct 5
Mar 7
Nov 5
5ep6
Jul5

Aug 14
Jan 4
MayS
Sepl1
Aug 10
Aug 10
Nov 3

v

T

When Ughtn ing Strikes... (Friedman)
Who are you Fooling (E)
Wonderful Idea #1275 (E)
Word Finder - An Electron ic Thesaurus (SR)

u

You've Got To Sacrifice (E)

V·20 vs 8088 (Stern)

w

v

Universal Software?, Is There (SR)
Using a 11-99 Keyboard on a Sincla ir ZX-81

(Grossbla tt)

Tape Backup (Stern)
Telepatch (SR)
Told Ya Sol (E)(Wels)
Touchscreen Technology (Stem)
TYRO Antenna Pointer Progra m (Smith)
Typewrite - $49.50 (SR)

Schmitt Trigger Design (O'Connor)
Single Transistor Switching Circuit

Design (Hollzman)
So You're Going to Buy a Monitor (Friedman)
Software

Program
Computerized Power Supply Component

Selection (Cunkelman)
555 Design (Holtzman)
Graphic Biofeedback Monitor (Peterson)
Single Transistor Switching Circuit

Design (Holtzman)
TYRO Antenna Pointer (Smith)

Revl_

Best Friend....$84.95
Crosstalk. Is There a Universal Soilware?
How to Back Up a Protected Disk
little Black Book
Media Master Plus
Mini-Jini
pfs: Write
Telepatch
Typewrite - $49.00
Word Finder - An Electronic Thesaurus

Soup Up Your PC (Byers)
Speech Synthesizer (Jiminez & Valle)
Synthesizer, Speech (Jiminez & Valle)
Systems (E)

Jan 5
Oct 5

Julll

Nov 5
Oct 6

Feb 4

Jul7
Nov 9

Mara
Oct 12
Aug 6

Apr 10
Jul5

Jun3
Jun12
Dec 9

May 11
Aug 6

Oct 12
Sep15

Remote Power Controller for your
Commod ore·64 (C)(Sowden)

Retrofitting Printe rs (Friedman)

R

H

M

L

p

o
Okidata Upgrade (Kanter)
Optical Disks (Stern)

Packet Radio (Stern)
pIs: Write (SR)
Prlnterll

All About (Friedman)
Okidata Upgrade (Kante r)
Retrofitting (Friedman)

Program (see SOFTWAR E)
ProtocolConverter (Hu)

Media Master Plus (SR)
Mini-Jini (SR)
Modema

More On (Friedman)
No Frills (C)(Kreuter)

Mon itor, So You're Going to Buy a
(Friedman)

Uttle Black Book (SR)Ma r 7
local Area NelwOrking - LAN (Stone) Jun 6
loudspeaker Enclos ures, Compu ter-Aided Design

Raleigh & Raleigh) JlIn 10, Feb 7

LAN - Local Area NelwOrking (Stone) Jun 6
Letters (0) Jan 3, Feb 3, Mar 4,

Apr 4, Mey 4, Jun 4,
Jul 4, Aug 4, 5ep 4,
Oct 4, Nov 4, Dec 4

Hard Disk Drives (Stern)
Howto Back Up a Protected Disk

Graphlca
Biofeedback Monitor Program (Peterson) Oct 6
Grafex·32 (C)(Dahlby) Feb 9, Mar 13, Apr 12

II I Give a Man a Ash...(E)
Interface Bus, General Purpose (Stem)
Interfacing, All About (Holtzman)

5ep7
Oct 3
Jul3

JlIn a
Mar12

Dec 9
Mara

Jun 12

Apr 5
Jun 12

May 11
Jun 5

JlIn 5
5ep14

Mar 3, Apr 3, May 3,
Jun 3, Jul 3, Aug 3,
Sep 3, Oct 3, Nov 3,

Dec 3
Oct 3
Jul3

Jun 3
Aug 3
Nov 3
Sep3
May 3
Apr 3
Mar 3

E

F

o

Changing Face of Computing
O'mon, You Guysl
II I Give a Man a Fish ...
RM5241...
Systems
Told ya so!

~nd~~uYf~e~~~~n
You've Got To Sacrifice

G
GPIB , General -Purpose Interface Bus (Stern)

555 Design Program (Hollzman)
Frequency Coun ter for your C-64 (Neal)

Editorial (D)(Welll)

c

B

Disc Drlve a
Hard (Stem)
Optical (Stern)

All About
Interfacing (Holtzman)
Printers (Friedman)

Best Friend ...$84 .95 (SR)
General·Purpose Interface (Stern)

CB Scanner, Compu ter (C)(Maloney)
Chang ing Face of Computing (E)
C'mon, You Guys! (E)
Computer

Aided Desig n of loudspeaker
Enclosures (Raleigh & Raleigh) JlIn 10, Feb 7

Care (Friedman) Apr 6
CB Scanner (C)(Maloney) 5ep 7
Power Supply Compo nent Selectio n (Cunkel man) Mey 15
Products (D) JlIn 3, Feb 3, Mar 4,

Apr 4, May 4, Jun 4
Jul 6, Aug 4, Sep 5,
Oct 4, Nov 4, Dec 4

Conatructlon
Computer CB Scanner (Maloney) 5ep 7
Grafex·32 (Dahlby) Feb 9, Mar 13, Apr 12
Modem. No Frills (Kreu ter) Nov 9
Remote Power Controller for your

Commodore-64 (Sowde n)
Cross talk. Is There a Unive rsal Software? (SR)

en
o
Zo
0:

~
u
Wa
is
Cd:
0:
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SATELLITE TV 

Hacking Videocipher 
PARDON ME IF I'M REPEATING OLD 
news, but most of the major satel- 
lite signals are being broadcast in 
scrambled form. That scrambling 
has caused significant problems in 
the TVRO industry. For example, 
sales are off by more than half, and 
everyone from OEM to dealer is 
hurting. Some people are hurting 
badly enough that they are attempt- 
ing to do something about scram- 
bling- they're trying to beat it. 

Black -box solutions abound al- 
ready, and there is an active under- 
ground (and middleground) in 
which descrambling devices and 
information are being distributed. 
However, until quite recently, 
most claims about successful de- 
scrambling were fanciful flights of 
creative copywriting. But no more. 

Oak and WA -Corn 
Two unrelated scrambling sys- 

tems are being used in the U.S. 
and Canada this year. One is the 
product of Oak Industries; they 
call their system the ORION (Oak 
Restricted Information and 
Operation Network). Two versions 
of their decoders are available; 
one is for cable- systems operators 
and one is for the home market. 
The home -style decoder for that 
system is called the ORION P; the 
P stands for Personal. 

In the U.S., we have the MIA- 
Corn Videocipher system, which 
has been widely adopted by cable 
programmers such as HBO, CNN, 
and more than a dozen others. 
(Even The Disney Channel is 
scrambling now.) There are also 
two versions of Videocipher; the 
VC -2, which is for the cable peo- 
ple, and the VC -2000, which is for 
home use. 

FIG. I 

Descrambling both Oak's and 
M/A -Com's video signals was 
child's play. In fact, at least one 
home -style receiver manufactured 
by Arunta Engineering (3111 E. 

Thomas Rd., Phoenix, AZ 85016) 
decodes that type of video straight 
out of the box. It may be coinci- 
dental, but Arunta's receiver was 
designed and marketed before 
Videocipher took off. But the fact 
is that it does produce perfect pic- 
tures from both types of signals. 

The audio has been a greater 

Interested in TVRO? 

For nearly two years Bob Cooper has 
provided a no- charge kit of printed mate - 
rials that descnbes the challenges of and 
opportunities in selling TVRO systems to- 
day With the present intense interest in 
scrambling systems. Coops CSD has 
made available a new no-charge service. 

The SCRAMBLE FAX hotline is a 24- 
hour- per -day telephone service that 
provides accurate, detailed. and hard -to- 
find facts concerning the changeover to 
scrambling in the satellite communica- 
tions industry. Information describing sat - 
ellite receivers tested for scrambling 
compatibility. sources for authorized de- 
scramblers. wholesale rates of scram- 
bling equipment and seances -- -all are 
provided on the SCRAMBLE FAX hotline. 
There is no charge for that service. other 
than your long -distance telephone ex- 
penses. Simply dial (3051 771-0575 for a 
concise and timely three -minute capsule 
report that covers the latest in scrambling 
news. 

BOB COOPER, JR., 

SATELLITE -TV EDITOR 

challenge. The first breakthrough 
comes from the Canadian firm 
Westar Technologies (2 Bloor 
Street West, Suite 100, Toronto, 
Ontario, Canada M4W 3E2). West - 
ar has introduced an IC, shown in 
Fig. 1, that contains complete de- 
scrambling circuitry for the Oak 
system -both video and audio - 
on a 40 -pin carrier. 

In mid August that IC costs 
about $250, and the ORION P de- 
coders are selling for approx- 
imately the same price. So, for 
$500 or so, you can have access to 
everything scrambled by the Oak 
system. 

Needless to say, there are sever- 
al legal problems here, because 
neither U.S. nor Canadian au- 
thorities condone descrambling 
signals that are intended only for 
authorized use. 

The next breakthrough is immi- 
nent, if it has not been attained by 
the time this column reaches 
print. It involves the Videocipher 
system, which until now has been 
invincible to hacking attempts. 

The Oak system converts audio 
to digital form and then hides it in 
the video signal. The M/A -Com 
system uses a similar technology, 
but it also encrypts the audio ac- 
cording to a Governmental se- 
curity standard called DES (Digital 
Encryption Sandard). To recover 
the Videocipher audio, one must 
first extract the digital data and 
then decrypt it according to a key. 

The M/A -Com system might 
have been invincible were it not 
for design "features" of the 
Videocipher system. What really 
compromises the system is that a 

master decoding key is transmit- 
ted along with the encoded audio. 

SATELLITE TV

Hacki ng Videocipher
BOB COOPER, JR.,

SATELLITE-TV EDITOR

PARDON ME IF I'M REPEATING OLD

news, but most of the major satel
lite signals are being broadcast in
scrambled form. That scrambling
has caused significant problems in
the TVRO industry. For example,
sales are off by more than half, and
everyone from OEM to dealer is
hurting. Some people are hurting
badly enough that they are attempt
ing to do something about scram
bling-they're trying to beat it.

Black-box solutions abound al
ready, and there is an active under
ground (and middleground) in
which descrambling devices and
information are being distributed.
However, until quite recently,
most claims about successful de
scrambling were fanciful flights of
creative copywriting. But no more.

Oak and MIA-Com
Two unrelated scrambling sys

tems are being used in the U.S.
and Canada this year. One is the
product of Oak Industries; they
call their system the ORION (Oak
Restricted Information and
Operation Network). Two versions
of their decoders are available;
one is for cable-systems operators
and one is for the home market.
The home-style decoder for that
system is called the ORION P; the
P stands for Personal.

In the U.S., we have the M/A
Com Videocipher system, which
has been widely adopted by cable
programmers such as HBO, CNN ,
and more than a dozen others.
(Even The Disney Channel is
scrambling now.) There are also
.two versions of Videocipher; the
VC-2, which is for the cable peo-
ple , and the VC-2000, which is for
home use.

FIG. 1

Descrambling both Oak's and
MIA-Cam's video signals was
child's play. In fact, at least one
home-style receiver manufactured
by Arunta Engineering (3111 E.
Thomas Rd ., Phoenix, AZ 85016)

. decodes that type of video straight
out of the box. It may be coinci
dental, but Arunta's receiver was
designed and marketed before
Videocipher took off. But the fact
is that it does produce perfect pic
tures from both types of signals.

The audio has been a greater

Interested in TVRO?

For nearly two years Bob Cooper has
provided a no-charge kit of printed mate
rials that describes the challenges of and
opportunities in selling TVRO systems to
day. With the present intense interest in
scrambling systems, Coop's csa has
made available a new no-charge service.

The SCRAMBLE FAX hotline is a 24
hour-per-day telephone service that
provides accurate. detailed. and hard-to
find facts concerning the changeover to
scrambling in the satellite communica
tions industry. Information describing sat
ellite receivers tested for scrambling
compatibility, sources for authorized de
scramblers. wholesale rates of scram
bling equipment and services-all are
provided on the SCRAMBLE FAXhotline.
There is no charge for that service. other
than your long-d istance telephone ex
penses. Simply dial (305) 771-0575 for a
concise and timely three-minute capsule
report that covers the latest in scrambling
news.

challenge. The first breakthrough
comes from the Canadian firm
Westar Technologies (2 Bloor
Street West, Suite 100, Toronto,
Ontario, Canada M4W 3E2). West
ar has introduced an IC, shown in
Fig. 1, that contains complete de
scrambling circuitry for the Oak
system-both video and audio
on a 40-pin carrier.

In mid August that IC costs
about $250, and the ORION P de
coders are selling for approx
imately the same price. So, for
$500 or so, you can have access to
everything scrambled by the Oak
system.

Needless to say, there are sever
al legal problems here, because
neither U.S. nor Canadian au
thorities condone descrambling
signals that are intended only for
authorized use .

The next breakthrough is immi
nent, if it has not been attained by
the time this column reaches
print. It involves the Videocipher
system, which until now has been
invincible to hacking attempts.

The Oak system converts audio
to digital form and then hides it in
the video signal. The MIA-Com
system uses a similar technology,
but it also encrypts the audio ac
cording to a Governmental se
curity standard called DES (Digital
Encryption Sandard). To recover
the Videocipher audio, one must
first extract the digital data and
then decrypt it according to a key.

The MIA-Com system might
have been invincible were it not ~
for design "features" of the hi
Videocipher system . What really ~
compromises the system is that a gJ
master decoding key is transmit- ~

ted along with the encoded audio. ~
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Therefore the key to unlock 
scrambling the system is actually 
there in the data stream. The key 
itself is also encrypted, but it is 
nonetheless present. 

Finding a way to decode that key 
is a considerable challenge, and it 
has attracted some of the most tal- 
ented engineers, software 
hackers, and cryptanalysts in the 
world. Like Mount Everest, it is 
there; and, for the same reason 
that some climb the mountain, 
others are slowly revealing the se- 

crets of Videocipher. There has 
been significant progress to date; 
much more will have been accom- 
plished by the time you read this 
report. 

For example, it was determined 
at an early stage that integrated cir- 
cuit U7 in the Videocipher unit 
holds some of the decrypting 
keys. Getting inside that IC to re- 
cover the data hidden there was a 
trick, since removing it from the 
circuit killed it. To get inside, re- 
searchers used a microscopic drill 

SCRAMBLE -FAX 
SCRAMBLE -FAX 

from Bob Cooper 

IF satellite scrambling is important to you, here is a single 
source of timely, confidential information of great value; 
SCRAMBLE -FAX. Bob Cooper is routinely gathering all of the 
important scrambling information (who, what, when, where and how) 
and compiling it in printed form in an important newsletter called 
SCRAMBLE -FAX tm . Sources for pirate decoders, reports on attempts 
to 'beat the system', full lists of who is scrambling, how and when. 
Each issue of SCRAMBLE -FAX is timely and new; but, each issue 
is a detailed encyclopedia of scrambling information and totally 
complete. 

REPORTS on M /A-Com efforts to shut down 
pirate units, exporting of bootleg descramblers 
outside of the USA, complete listings of all (37 +) 
channels now scrambling and those planning to 
scramble. The activities of DESug, the DES Users 
Group, and their progress on 'breaking' the 
Videocipher 'code', modifying receivers to accept 
Videocipher and much -much more. 

.EUTAI Carrrer.diar/1wlCaR W. Taub .a. ta..ed 
mlinulaCtung of 'wale A.coare Ice HaO/SIr.6m. and other 
vldexolr 04X4 soamtlsd sews'ICal.dy No town wed IG a new 
pow d m lar %Y Canwben The Inn his been d ems a.r weir 
Opp. demdl vie b $500 (US) Ia tw RaI MOO darer!. decodes 

MM000her scrambMd also due audo wrote Mnnpb b bole 
the ern Ow. than error. thew OW wiper reenter (1.1(0/26.5 
5675) tope:* newt we bin wet the bm wok to .rml..' that 
a world W n.pprapmle kw tomb thaw actsl fret address 
Waco(9CRMI.IíiAx raeipelsyau try 504 .eduow She. O.lwb. 
Omni aro 416/142 Zen aa tow bnd00 Mow 

-/ THE 
SCRAMBLING, 
INFORMATION 

HaNNEr 

EACH issue of SCRAMBLE -FAX is 
sent to you via AIR -mail the very day 
your order is entered. Simply call 
305/771-0505 to order your copy 
(have VISA or Mastercharge card 
handy) or write for your copy enclos- 
ing payment for $10 (US funds) to 
the address shown below. PLUS - 
each issue is 'supported' by a 
SCRAMBLE -FAX 'Hotline' tele- 
phone updating service. 

DIAL 305/771 -0575 anytime for a complete update on the status 
of scrambling. 'Hotline' recorded reports are provided by Bob Cooper 
as an 'instant update' to SCRAMBLE -FAX and carry fast -breaking 
news items of interest to the scrambling scene. But have your 
notebook and pen handy, each 'Hotline' report contains many 
telephone numbers and addresses you will want to retain! 

SCRAM BLE -FAX byBobCooper 
305/771 -0505 or for free 'Hotline' service, 305/771 -0575. To order 
by mail, send check/money order or enclose VISA/Mastercharge 
number and expiration date: CSD Magazine, P.O. Box 100858, Ft. 
Lauderdale, FI. 33310 

to enter the IC and reach a special 
location where the silicon chip is 
bonded to the carrier. A small drop 
of mercury was then placed in the 
microscopic hole to allow an elec- 
trical connection to that point. Sig- 
nals within the IC could then be 
analyzed. All of that was accom- 
plished while the chip was fired up 
and operating! Needless to say, 
several of the IC's were destroyed 
during that process. 

Data was extracted and deliv- 
ered to software analysts who were 
assigned the task of descrambling 
the programming secrets. Once 
the program is deciphered, the 
next trick is to write a new pro- 
gram that gets around M/A -Com's 
program. 

The upshot of this is that we ex- 
pect to see Videocipher clones 
soon. And since the hackers also 
expect that some of their clones 
will ultimately end up at M/A -Com, 
a clever "auto- cloning" technique 
is being studied; it will allow the 
clone IC's to "refresh" their decod- 
ing keys by continually analyzing 
the data stream fed via satellite that 
we now know is present. 

Legalities 
It is not illegal to take 

Videocipher apart to learn how it 
works. However, distributing 
hardware that does so, or even in- 
formation describing how to do so 
may be illegal. 

Many of those working on 
cracking Videocipher have no 
commercial interest in selling or in 
profiting in any way from cracking 
Videocipher; when the task is ac- 
complished they will simply back 
out and leave any possible com- 
mercial exploitation and distribu- 
tion to others. Rest assured that 
such exploitation will take place. 

Needless to say, the people at 
Oak and M/A -Com are unhappy 
about any unauthorized descram- 
bling. So lawsuits are probable. 
Even those who provide detailed 
decoder /hacking information in 
print run the risk of being sued. As 
in many other facets of American 
life, the lawyers will make lots of 
bucks while the public struggles to 
understand the how's and why's of 
what is happening, and tries to fig- 
ure out how to react to the under- 
ground distribution of information 
and hardware. R -E 

from Bob Cooper

SCRAMBlE-FAX by Bob Cooper

305/771-0505 or for free 'Hotline' service, 305 /771 -0575. To order
by mail, send check/money order or enclose VISA/Mastercharge
number and expiration date: CSD Magazine, P.O. Box 100858, Ft.
Lauderdale, FI. 33310
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nals w it hin the IC could th en be
analyzed. All of that was accom
pli shed while the chip was fired up
and ope rat ing ! Needless to say,
several of the lC's were destroyed
during that process. .

Data wa s extracted and deliv
ered to software analysts who were
assigned the task of descrambling
the programming secret s. Once
the program is deciphered, the
next trick is to write a new pro
gram that gets around M /A-Com 's
program .

The up shot of this is that we ex
pect to see videocipher clones
soo n. And since the hack ers also
expect that some of their clones
will ultimately end up at MIA-Com ,
a clever "auto-c1oning" technique
is being studied; it will allow th e
clone [C's to " refresh" their decod
ing keys by continually analyzing
the data st ream fed via satell ite that
we now know is pre sent.

Legalities
It is not ille gal to take

Videocipher apart to learn how it
works . However, distributing
hardware that does so, or even in
formation describing howto do so
may be illegal.

Many of tho se working on
cracking Videocipher have no
commercial interest in selling or in
profiting in any way from cracking
Videocipher; when the task is ac
complished they will simply back
out and leave any po ssible com
me rcial exploitation and di stribu
tion to others. Rest assured that
such exploitation will tak e plac e.

Needl ess to say, the people at
Oak and MIA-Com are unhappy
about any unauthorized descram
bling . So lawsuit s are probable.
Even th ose w ho provide detailed
decod erlhacking information in
print run th e risk of being sued. As
in many other facets of Am eri can
life, th e lawyers will make lots of
bucks whil e the public stru ggle s to
understand th e how's and why's of
w hat is happening, and tries to f ig
ure out how to react to the under
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and hardware. R-E

EACH issue of SCRAMBLE-FAX is
sent to you via AIR-mail the very day
your order is entered. Simply call
3051771·0505 to order your copy
(have VISA or Mastercharge card
handy) orwrite for your copy enclos
ing payment for $10 (US funds) to
the address shown below. PLUS 
each issue is 'supported' by a
SCRAMBLE -FAX 'Hotline' tele
phone updating service.

crets of Videocipher. Th ere has
been sign ifi cant p rogress to date ;
mu ch more will have been acco m
plished by th e time yo u read th is
report.

For example, it was determined
at an early stage that in tegrated cir
cu it U7 in th e Videocipher unit
holds so me of the decr yptin g
keys. Getting in sid e th at IC to re
cover th e data hidden th ere was a
trick, since removing it from th e
circu it killed it . To get inside, re
searche rs used a microscopic drill

WESTAR Communications/Westcom, the Toronto area alleged
manufacturer of 'pirate decoders' for HBO/ Showtime and other
Vldeocipher type scrambledservicesreportedly hasbeen soldto anew
groupof investors;all Canadian.Thefirm hasbeen offeringtheir pirate
type decoderunit for $500 (US) fO(several weeks claiming it decodes
all Vldeocipher scrambled videoplus audio signals. Attemptsto locate
the firm other than throughtheir 800 telephonenumber (1-8001265·
5675) typically meetwith failure and the firm is Quick to explain that
it wouldbe inappropriate forthem to identifytheir actual streetaddress
location(SCRAMBLE·FAXsuggestsyoutry504 IroquoisShore,Oakville.
Ontario; and416/ 842-2877 astheir non-BOO teko).

DIAL 305/771·0575 anytime for a complete update on the status
of scrambling. 'Hotline' recorded reports are provided by Bob Cooper
as an 'instant update' to SCRAMBLE-FAX and carry fast-breaking
news items of interest to the scrambling scene. But have your
notebook and pen handy; each 'Hotline ' report contains many
telephone numbers and addresses you will want to retain! .

IF satellite scrambling is important to you, here is a single
source of timely, confidential information of great value;
SCRAMBLE·FAX. Bob Cooper is routinely gathering all of the
important scrambling information (who, what, when, where and how)
and compiling it in printed form in an important newsletter called
SCRAMBLE-FAXtm.Sources for pirate decoders, reports on attempts
to 'beat the system', full lists of who is scrambling, how and when.
Each issue of SCRAMBLE·FAX is timely and new; but, each issue
is a detailed encyclopedia of scrambling information and totally
complete.

REPORTS on M/ A·Com efforts to shut down
pirate units, exporting of bootleg descrambl ers
outside of the USA, complete listings of all (37+)
channels now scrambling and those planning to
scramble. The activities of DESug, the DESUsers
Group, and their progress on 'breaking' the
Videocipher 'code', modifying receivers to accept
Videocipher and much -much more.

SCRAMBLE-FAX
SCRAMBLE-FAX

Th erefo re th e key t o unl o ck
scrambling th e system is actually

·t here in the data st ream. The key
itsel f is also enc rypted, but it is
nonetheless pres ent.

Finding a way to decode that key
is a conside rable challenge, and it
has attracted some of the most tal 
ented en gine ers, so f t w a re
hack ers, and cryptanaly sts in th e
world. Like Mount Everest , it is
there ; and, for the same reason
that some climb th e mountain,
others are slowly revealing th e se-

ena
Z
o
a:
Ia
LI.J
--I
LI.J

os«
a:

80

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


ROBOTICS 

Experimental robot vision 
LAST TIME WE PRESENTED THE CON - 
struction details of a simple pho- 
tocell -based vision sensor. To 
conclude the presentation, this 
time we'll show you how to con- 
nect it to a microcomputer, and 
then we'll discuss a few software 
algorithms that demonstrate how 
to use it. 

The sensor consists of nine pho- 
!ocells. For a computer to be able 
to read the analog resistance of 
each photocell, that resistance 
must be converted into the digital 
language the computer under- 
stands. So we must use an ADC 
(Analog -to- Digital Converter). 
When a photocell is connected 
between the positive supply volt- 
age and a resistor that is grounded 

on the opposite end, the pair acts 
as a variable voltage divider. The 
divider is variable because the re- 
sistance of the photocell changes 
depending on the amount of light 
that reaches its active surface. 
When you connect the output of 
the divider circuit to the input of 
an ADC, a digital representation of 
the voltage dropped by the pho- 
tocell may be read. 

It would be inconvenient and 
expensive to connect a single ADC 
to each of the nine sensors in our 
vision unit. Fortunately, however, 
National Semiconductor has an IC 
(the ADC0816) that includes not 
only an ADC, but also a 16- channel 
analog multiplexer that allows us 
to monitor all nine photocells (and 
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seven other analog inputs, if desir- 
ed) without multiplying costs nine 
times. 

Figure 1 shows the circuit details 
of the sensor interface. In addition 
to the sixteen analog inputs, the 
ADC0816 has four address inputs 
that allow you to select which of 
the sixteen inputs you want to 
read. Further, the circuit has sever- 
al control lines that are used to 
select various operations. We'll 
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Figure 1 shows the circuit details
of the sensor interface. In addition
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discuss each of the control lines 
below. 

If your computer has a built -in 
eight -bit parallel interface, you 
can probably use the circuit di- 
rectly as shown. Otherwise, you'll 
have to add some external circuit- 
ry. One way of connecting the 
ADC0816 to an 8 -bit computer sys- 
tem is as follows. 

The computer's data bus (or 
eight -bit I/O bus) is connected di- 
rectly to the IC's 3 -state data out- 
puts (pins 24 -31). You could AND 
the computer's READ signal with a 

decoded port address and apply 
that signal to the OUTPUT ENABLE 

input (pin 21) in order to read a 
value from the ADC0816. 

Selecting a channel is done by 
setting up the four address lines of 
the ADC0816 and then strobing the 
address into the ALE input (pin 32) 
via another decoded output AND - 
ed with the computer's WRITE line. 
The ADC's address lines can be 
connected directly to the low - 
order address lines of the control 
computer. 

Last, the START input (pin 16) is 
used to start the conversion pro- 

AN ENDING, 
A BEGINNING 

This marks the 19th and final install- 
ment of Mr. RobillardS Robotics column. 
Well miss Mark (who will contnbute an 
occasional feature article), but were 
happy to announce a new series of arti- 
cles that includes complete details for 
building. operating, and experimenting 
with a personal robot. The new senes be- 
gins in this issue and will continue for 
many months. as we continue keeping 
you up to date on the latest developments 
in the fascinating field of personal 
robotics. R-E 

cess. You could drive that input 
with another decoded output port 
AND -ed with the computer's WRITE 

line. 
Because the ADC works much 

slower than your computer, you 
cannot simply select a channel, 
send a "start" command, and then 
read the data. The ADC must sam- 
ple the input and then convert it to 
digital form. The ADC0816 can take 
as long as 116 µs to complete the 
conversion. To alert the computer 
when the conversion is done, the 
IC has a special END- OF -CON- 
VERSION output (pin 13) that goes 

high when a digital representation 
of the analog input may be read. 
You can monitor pin 13 by AND -ing 
a decoded I/O port address with 
your computer's READ line. Alter- 
natively, you may want to connect 
pin 13 to an interrupt input; doing 
so would allow your computer to 
do other things while the ADC is 
working. 

Figure 2 outlines the basic al- 
gorithm for scanning the nine -ele- 
ment sensor. First we select analog 
channel one. Then the START signal 
is activated. Then the computer 
goes into a loop and monitors the 
END -OF- CONVERSION output. When 
that signal goes high, the output 
buffer is read, and its value is 
stored in a nine -byte table for anal- 
ysis later. The program loops to 
select the next channel (i.e., the 
next sensor element) and ex- 
ecutes the same sequence of oper- 
ations. When all sensors have been 
read, the algorithm is finished. 

After reading in the data, it must 
be analyzed. It would simplify 
analysis if each sensor returned a 
value of 1 for light areas and a value 
of 0 for dark areas. Then the table 

Copies of articles from this 
publication are now available from 
the UMI Article Clearinghouse. 

For more information about the Clearinghouse, please fill 
out and mail back the coupon below. 
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bu ff er is read, and its value is
sto red in a nine-byte table for anal
ysis later. The program loops to
select th e next chann el (i .e ., the
next se nso r ele ment) and ex
ecutes the same sequence of oper
ation s. Wh en all sensors have been
read, th e algorithm is finish ed.

After reading in th e data , it must
be analyzed . It would simp l ify
analysis if each senso r returned a
valu e of 1 fo r light areas and a value
of 0 for dark areas. Then th e table
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o I am interested in sending my order bymail.
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Address, _
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Phone (__) _
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300 North Zeeb Road, Box 91 Ann Arbor, MI 48106
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of bytes could be compared with a 

set of previously- stored templates. 
The program would interpret the 
object as being the one with the 
closest match. 

However, things don't work 
quite so simply in the real world. 
In fact, the circuit shown here is so 
sensitive that, instead of getting 
two distinct values that represent 
light and dark, you'll be getting 
readings with 256 distinct values. 
Areas of your target that appear to 
be the same will actually register 
tremendous differences. 

In order to eliminate most of 
that "clutter," an auto- sensitiza- 
tion adjustment must be made. 
What we must do is to trick the 
circuit into being less sensitive. 
One way of doing so is with a 

threshold adjustment. Looking 
back at the circuit in Fig. 1, notice 
the resistive voltage divider con- 
nected to pin 19 (VREF) of the ADC. 
All converted values are compared 
to the value at that pin. By varying 
the reference, you can adjust the 
sensitivity of the circuit. 

You could use a DAC (Digital -to- 
Analog Converter) to perform the 
auto -focus. Connect the digital in- 
puts of the DAC to a separate out- 
put port, and the analog output of 
the DAC to the reference input of 
the ADC. Then, by placing a black 
and white cross (or some other 
shape) under the sensor, have the 
computer read the ADC. If the 
sensors under the black areas 
don't read similarly, have the com- 
puter change the reference volt- 
age via the DAC converter. Adjust 
the reference until the output 
reads the way you want it to. 

Also, you could calibrate the 
sensor manually using a potenti- 
ometer and some sort of program 
that outputs the values to the 
screen. The value of the automatic 
circuit, though, is that the com- 
puter can calibrate itself at any 
time. 

I have found the sensor to be 
great at picking out brightly col- 
ored symbols on a dark block. In 
addition, the sensor reads well at a 

distance of one inch above the tar- 
get object. As discussed last time, 
use a flash from an old camera to 
illuminate the area evenly. And be 
sure that the duration of the flash 
is at least 200 p.s to compensate for 
the conversion time. R -E 
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of bytes co uld be co mpared with a
set of previou sly-stored templates.
The program would interpret th e
objec t as being t he one with the
closest m atch .

However, thin gs don' t w ork
quite so simp ly in th e real world.
In fact , the circuit show n here is so
sensitive tha t, in ste ad of gett ing
two di stinct valu es th at represent
light and dark, you 'll be getting
readings w ith 256 di stin ct valu es.
Areas of your target th at appea r to
be the same will actually register
tremendous di ff erences.

In order to el iminate most of
that /I cIutter, /I an auto-sen sitiza
tion adju stment mu st be made.
What we mu st do is to trick the
circuit into bein g less sens it ive.
One wa y of doing so is with a
threshold adju stm ent. Lookin g
back at th e circuit in Fig. 1, notice
the resistive voltage divider con
nected to pi n 19 (VRE F) of th e AOC.
All converted values are compared
to th e valu e at th at pin . By vary ing
th e reference, yo u can adjust the
sensitivity of th e circuit.

You could use a OAC (Oigital-to
Analog Converter ) to perform the
auto-focu s. Connect th e di gital in
puts of th e OAC to a separate out
pu t port, and the analog output of
th e OAC to the reference input of
th e AOC. Then , by placing a black
and white cross (o r some ot her
shape) under th e senso r, have th e
computer read th e AOC. If the
sen sors und er the bl ack areas
don't read similarly, have th e com
puter chan ge th e referenc e vo lt 
age via th e OAC co nverte r. Adjust
th e refe rence unt il t he o utp ut
reads th e way yo u wan t it to.

Al so, you could calibrate the
sensor manually usin g a potenti
om eter and some sort of program

"t hat outpu t s t he va lues to th e
screen . The valu e of th e automati c
circuit, th ough , is th at th e co m
puter can calibrate it self at any
time.

I have fo und th e senso r to be
great at pi ckin g out bright ly co l
ored symbo ls on a dark bl ock. In
addit io n, the senso r reads we ll at a
di stance of one in ch above th e tar
get object. As discussed last t ime,
use a flash fro m an old camera to
illumin ate th e area evenly. And be
sure th at th e duration of th e flash
is at least 200 f.Ls to co mpensate fo r
th e co nversio n t ime. R-E
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ANTIQUE 
RADIOS 
Reader letters, filament checker 

DURING THE PAST TWO YEARS I HAVE 

made many references to reader 
correspondence. It is gratifying to 
know that so many are interested 
in the history of radio, which is 
probably the most important sci- 
entific discovery of all time. At 
least it's the most fascinating, es- 
pecially to readers of this column. 

Writing this column has taught 
me a lot. Much of my knowledge 
comes out of the research I must 
do to get the column out, but 
more comes from information 
contained in readers' letters. 
have heard from some very knowl- 
edgeable readers who have first- 
hand information on radio history. 
In fact, many have personal re- 
collections of the developing days 
of radio. First broadcasts, home- 
made equipment, and early re- 
ceivers are still fresh in the minds 
of many readers of this column. 

While many letters share infor- 
mation, many others contain 
questions. Many of the latter 
cause me to do considerable re- 
search. Often readers ask about 
sets of which only a few were man- 
ufactured, and which have long 
been forgotten. Sometimes it's 
hard to believe that a reader actu- 
ally has one. Of course, I'd like to 
shows photos of all those forgot- 
ten radios, but there simply isn't 
room to do so. 

Letters 
Now let's get to the letters. May- 

be we can all learn something from 
the problems experienced by 
these readers. Or perhaps readers 
can help each other. 

Daniel Nevels (11836 Alamo, 
Baton Rouge, LA 70818) needs the 
glass dial cover for a Zenith Model 

65556 radio. Dan mentioned that 
he could get the set repaired for 
$300.00, and that it is similar to the 
Zenith pictured in the June 1985 
column. Dan, if you're referring to 
the Zenith console with the ve- 
neer problem, that's not the only 
thing wrong with it. There is also 
the matter of a burnt -out power 
transformer. You can have the 
whole thing for $300.00. Actually, if 
you didn't live so far from me, you 
could get the whole set for $30.00. 
If anyone in Dan's area can help, 
drop him a line. 

Many antique -radio restorers 
find their sets complete except for 
one small but hard -to- locate part. 
Usually it's an accessory like an es- 
cutcheon, a knob, a cabinet, or a 

piece of curved glass. Often, if you 
have patience, you can fabricate a 
missing part from commonly avail- 
able materials. For example, you 
can turn (or carve) a piece of dowel 
rod to simulate a knob. Other ma- 
terials that come in handy include 
veneer, masonite, and stiff, clear 
plastic such as toys are packaged 
in. The plastic can be used to re- 
place missing glass. Sometimes it's 
even worthwhile to buy an item 
just for the packaging. 

Cliff Priddle, (P. O. Box 725, 
North Bend, OR 97459) is inter- 
ested in crystal sets. He would like 
to obtain old parts. Cliff, my old 
tube sets keep me so busy I 

haven't had time to get into crystal 
sets. However, one company ad- 
vises me that they can supply crys- 
tal -radio parts and information. 
Send an SASE to MIDCO (P.O. Box 
2288, Hollywood, FL 33022). (Also 
check the Classified Advertise- 
ments in the back of the maga- 
zine.- Editor) 

RICHARD D. FITCH, 

CONTRIBUTING EDITOR 

Here's an interesting letter for 
antique collectors who haven't lo- 
cated a suitable set yet, or for 
those who would like to add to 
their collection. Victor Jackman 
(230 April Court, North Hunt- 
ington, PA 15642) has a fine collec- 
table to sell. It was made by 
International Radio Inc., of Ann 
Arbor, MI and has serial No. 2914. I 

have some information on Inter- 
national Radio, but their sets are 
listed by model number. If anyone 
wants more information about this 
collectable, drop Vic a line. 

Another interesting collectable 
is an Ultradyne Model L -2. It's a TRF 
with tubes, circuit, and cabinet. 
For more info contact Herb Henry 
(331 Elliot Road, Ft. Walton Beach, 
FL 32542.) 

I have searched my files but am 
unable to help Eugene K. Warner 
(522 Weiman Street, Ridgecrest, 
CA 93555.) He has a small radio 
with no tubes. Also, no tube di- 
agram or manufacturer's name or 
model number. It appears to use 
both a line -cord resistor and a bal- 
last tube. The only clues are on the 
dial, which contains the image of a 

four -engine prop transport air- 
plane and the name Clipper. The 
radio may be from the thirties. 

I wish I could share the set of 
color photos sent in by Allie C. 
Lingo of Pierks, Arkansas. They 
show a classic southwestern tester 
and some equally classic radios. 

While discussing photos, I have 
to mention the photo of a World 
War 1 military receiver sent in by 
Charles W. Dold of New Smyrna 
Beach, FL. Mr. Dold responded to 
my promise to discuss WW 1 

equipment in a future issue. 
However, my visits to military mu- 

ANTIQUE
RADIOS
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DURING T HE PAST TWO YEARS I H AVE

made many references to reader
correspo ndence. It is grat ify ing to
know th at so many are interested
in the hi story of rad io, w hich is
probably t he most important sci
entific di scover y of all ti me . At
least it 's t he most fasci nati ng, es
pec ially to readers of t his column .

Writ ing this co lumn has taught
me a lot. Much of my knowledge
comes o ut of th e research I mu st
do to get th e co lum n o ut , but
more co mes f ro m information
co nta ine d in read er s' lett er s. I
have heard f rom some very kn owl
edgea ble readers who have f irst
hand information on radi o history.
In fac t, many have per sonal re
co llec t io nsof the developing days
of rad io . First broad casts, home
made eq uipme nt, and early re
ce ive rs are st ill fresh in th e minds
of many readers of thi s column.

While many letters share infor
m ati on , m an y o t he rs co ntain
ques t io ns. M an y of t he l atter
cause me to do co nsiderab le re
search. Often readers ask abo ut
sets of which only a few we re man
ufactu red, and w h ic h have lon g
bee n forgotte n . So meti mes it 's
hard to beli eve that a reader act u
ally has o ne . Of co urse, I'd like to
shows ph otos of all t hose fo rgo t
te n radios, but the re simply isn' t
room to do so.

letters
Now let 's get to the lett ers. May

be we can all learn something from
the prob lems experie nced by
these readers. O r perh aps readers
can help each othe r.

Danie l Nevel s (11836 Ala mo,
Baton Rou ge, LA 70818) need s the
glass di al cove r for a Ze nit h M od el

65556 radio. Dan mentioned th at
he could get the set repaired for
$300.00, and that it is similar to th e
Zenith pictured in the June 1985
co lumn. Dan , if you' re referring to
th e Zenith co nso le with th e ve
neer problem , th at's not th e only
thing wrong with it . There is also
th e matter of a burnt-out power
transform er . You can have th e
wh ole th in g fo r $300.00. Actu ally, if
you didn't live so far from me, you
could get the whole set for $30.00.
If anyone in Dan's area can help,
drop him a line.

Man y ant iq ue- rad io restorer s
find th eir sets co mplete exce pt fo r
one small but hard-to-Iocate part.
Usuall y it's an accessory like an es
cutcheon , a knob, a cabinet, o r a
pi ece of curved glass. Oft en , if you
have patience, you can fabricate a
mi ssing part from commonly avail
abl e materials. For exampl e, you
can tu rn (or carve) a pi ece of dowel
rod to simulate a knob . Oth er ma
terials th at come in handy incl ude
venee r, masonite, and st iff, clear
plasti c such as toys are packaged
in . The plasti c can be used to re
pl ace missing glass. Someti mes it's
even wo rthw hile to bu y an item
just fo r th e packagin g.

Cli ff Priddl e, (P. O . Box 725,
North Bend, OR 97459) is inter
ested in crysta l sets. He wo uld like
to obtain old par ts . Cliff, my oid
tub e sets kee p m e so b usy I
haven't had t ime to get into crystal
sets. However, one co mpany ad
vises me that they can supply crys
ta l-rad io parts and in format ion.
Send an SASE to M IDCO (P.O. Box
2288, Holl ywood , FL 33022). (Also
check th e Classified Advertise 
ments in the back of the maga
zine. - Edi to r)

Here's an interestin g letter fo r
ant ique co llecto rs wh o haven 't lo
cate d a suita b le set yet, o r fo r
th ose w ho would li ke to add to
th eir co llect io n . Victo r Jackm an
(23 0. Ap ri l Co u rt, North Hun t
in gton , PA15642) has a fine co llec
ta b le to se ll. It was m ad e by
Internat io nal Radi o In c. , of Ann
Arbor, MI and has seria l No . 2914. I
have some in formati on on Inter
nati on al Radio , but th eir sets are
li sted by model number. If anyon e
wants more informati on abo ut thi s
co llectable, d rop Vic a lin e.

An other interesting co llectable
is an Ultradyne M od el L-2. It'saTRF
w ith t ubes, circuit, and cab inet.
For more info contact Herb Henry
(331 Elliot Road , Ft. Walton Beach ,
FL 32542 .) .

I have searched my f i les but am
un able to help Eugene K. Warn er
(522 Weiman Street , Rid gecrest ,
CA 93555.) He has a small radi o
w it h no t ubes. Also, no tube di
agram o r manu facturer's name or
mod el number. It appears to use
both a lin e-cord resistor and a bal
last tube. The only clu es are on the
di al, w hich conta ins the im age of a
fo u r-e ngi ne p rop t rans port ai r
pl ane and the name Cli ppe r. The
radio may be fro m the thirti es.

I wi sh I could share th e set of
co lo r ph otos sent in by All ie C.
Lin go of Pierks, Arkansas. Th ey
show a classic southweste rn tester
and some equally classic radios.

W hi le disc ussing pho tos , I have
to me nt io n the photo of a Wo rld
War 1 military receiver sent in by
Charles W. Do ld of New Smyrna
Beach, FL. M r. Dol d respon ded to
my pro m ise to d isc uss WW 1
eq u ip me nt in a f u t u re i ssu e.
However, my visi ts to mil itary mu-
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BUILD YOUR OWN ANTIQUE- 
RADIO TUBE -FILAMENT 

CHECKER 

This month, I am going to show you how 
to build a simple but useful piece of test 
equipment. That is a tube -filament tester. 
I've always found such a device very valu- 
able in troubleshooting old radios. 

While the much -altered filament tester 
shown in Fig 1 is about 40 years old, I 

didn't invent it. Commercial versions were 
available for years before I built mine. Be- 
sides testing tube filaments you can also 
use it to test light bulbs, home and auto 
fuses. etc. 

Even if you already own an emission - 

type tube tester, there is an advantage to 
having a simple filament checker: it's 

FIG. 1 

much easier to use because you don't 
have to set nine switches, three dials. and 
several pushbuttons. not to mention tube 
warm -up time. Besides, many late -model 
tube testers don't have sockets for the 
antique tubes we are interested in 

As shown in Fig. 2, the filament checker 
has sockets that are pre -wired to accept 
the most popular types of tubes. and a 
pair of test leads that allow you to check 
any tube with non -standard filament con- 
nections or a non -standard base. The box 
has special clamps to hold that type of 
tube in place while you connect the test 
leads. 

The circuit works like this. The battery, 
lamp and the tube under test are all con- 
nected in series through the on off switch. 
When you close the switch. the lamp will 
light if the filament is good. Otherwise it's 
bad. 

The box shown in the photo measures 
9" 12" 4 ". The two plastic boxes 
affixed to the sides of the checker can 
serve as in and out boxes when you're 
testing a batch of tubes. Place tested - 
good tubes in the out box, and simply 
discard any bad tubes. 

You can use any low -voltage low -cur- 
rent lightbulb for LMP1, such as a number 
48 or 49, or even a number 14, which is 
rated at 2.47 volts at 300 mA. The toggle 
switch isn't really necessary I lust like to 
have a switch on all electrical equipment 
to make sure that it is off when I'm not 
using it R -E 
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seums failed to give me enough 
material for a complete column. 
But if I can obtain enough informa- 
tion, I will include it in a column. 

Haves and needs 
A. B. Nacy (1421 Retallack Street, 

Regina, Canada S4T 213) has an an- 

tique Arvin for sale. James Lindsay 
(85 Circuit Avenue, Weymouth, 
MA 02188) needs a complete 
speaker for a RCA Victor Model 87 
T. And David Fentem (704 Emerald 
Forrest Circle, Lawrence, GA 
30245) needs all major parts for an 
old Silvertone console. R -E 

Our 
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savings plan. 

OEM 
Fluke70 Series Analog /Digital multi - 
meters are like money in the bank. Buy 

one. and you're guaranteed to save both time 
and money. 

Money, because you get longer battery life 

and longer warranty coverage - 3 years vs. 

1 year or less on others. 

And time, because 70 Series meters are 

easier to operate and have more automatic 
measurement features. 

So before buying any meter, look beyond the 

sticker price. And take a closer look at the new 

lvw -priced $79 Fluke 73, the $99 Fluke 75, and 

the deluxe $139 Fluke 77 In the long run, they'll 

cost less, and give higher performance. too. 
And that, you can bank on. 

For a free brochure, and your nearest distrib- 
utor, call toll- free1- 800 -227 -3800, ext. 229. 
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and longer warranty coverage - 3years vs.
1year or lesson others.

Andtime, because70 Seriesmetersare
easier to operateand havemore automatic
measurement features.

Sobefore buying anymeter,lookbeyond the
sticker price.And take acloser lookat thenew
low-priced $79Fluke 73, the$99 Fluke75,and
the deluxe $139 Fluke77. Inthe long run, they'll
cost less,andgivehigher performance, too.

And that, you canbankon.
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t ique Arvin for sale. James Lindsay
(85 Circu it Avenue , Weymouth,
MA 02188) needs a complete
speaker for a RCA Victor Model 87
T. And David Fentem (704 Emera ld
Forre st Ci rc le, Lawren ce, GA
30245) needs all majo r parts fo r an
o ld Silve rtone conso le. R-E

This month , I am going to show you how
to build a simple but useful piece of test
equipment. That is a tube-filament teste r.
I've always found such a device very valu
able in troubleshooting old radios.

While the much -altered filament tester
shown in Fig. 1 is about 40 years old, I
didn 't invent it. Commercial versions were
available for years before I built mine. Be
sides testing tube filaments you can also
use it to test light bulbs, home and auto
fuses, etc.

Even if you already own an emission
type tube tester, there is an advantage to
having a simple filament checker: it's,..

BUILD YOUR OWN ANTIQUE
RADIO TUBE-FILAMENT

CHECKER

FIG. 1

much easier to use because you don't
have to set nine switches, three dia ls, and
several pushbuttons, not to mention tube
warm-up time. Besides, many late-model
tube testers don 't have sockets for the
antique tubes we are interested in.

As shown in Fig. 2, the filament checker
has sockets that are pre-wired to accept
the most popular types of tubes , and a
pair of test leads that allow you to check
any tube with non-standard filament con
nections or a non-standard base . The box
has special clamps to hold that type of
tube in place while you connect the test
leads.

The circuit works like this. The battery,
lamp and the tube under test are all con
nected in series through the on/off switch .
When you close the switch, the lamp wi ll
light if the filament is good. Otherwise it's
bad.

The box shown in the photo measures
9" x 12" x 4". The two plastic boxes
affixed to the sides of the checker can
serve as "in" and "out" boxes when you're
testing a batch of tubes. Place tested
good tubes in the out box , and simply
discard any bad tubes.

You can use any low-voltage low-cur
rent Iightbulb for LMP1, such as a number
48 or 49, or even a number 14, which is
rated at 2.47 volts at 300 mA. The toggle
switch isn't really necessary. I just like to
have a switch on all electrical equipment
to make sure that it is off when I'm not
using it. R-E

seums failed to give me eno ugh
materi al fo r a complete co lumn.
But if I can obtain enough informa
t ion, I wi ll incl ude it in a co lu mn .

Haves and needs
A. B. Nacy (1421 Retallack Street,

Regina, Canada S4T2J3) has an an-
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DRAwl NG 

BOARD 
A remote -control system 

IF YOU'RE A REGULAR READER OF THIS 

column, there's one thing you 
should realize by now -I'm a firm 
believer in a systematic approach 
to design. A sure road to brain 
damage is trying to design some- 
thing without analyzing the prob- 

lem first. The subject we're going 
to start discussing this month -re- 
mote control -is one that requires 
a systematic approach. There's just 
no way of doing a sucessful design 
without planning the whole sys- 
tem out on paper beforehand. 
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ROBERT GROSSBLATT, 

CIRCUITS EDITOR 

A remote -control system is more 
complex than many of the other 
circuits we've looked at in this col- 
umn. The degree of complexity is, 
of course, directly related to how 
much you want the circuit to do for 
you. But even if you only want your 
remote controller to switch your 
TV on and off from your armchair, 
the first step is to list the overall 
specifications of your control sys- 
tem. Our system's specifications 
are as follows: 

1. The transmitter will be battery 
powered. 

2. The transmission medium will 
be infrared light. 

3. The circuit will be able to con- 
trol at least 10 devices. 

4. Standard parts will be used 
wherever possible. 

5. The receiver will be as noise - 
immune as possible. 

If you think about those specifi- 
cations for a moment, you'll see 
that the remote -control system is 
really a combination of two dif- 
ferent circuits, each of which has 
several subsections. The two main 
sections are the transmitter, 
shown in Fig. 1-a, and the receiver, 
shown in Fig. 1-b. Each of the main 
sections is a complete circuit in 
itself, and each must be designed 
separately before the whole thing 
can be assembled. But before we 
can even start thinking about put- 
ting the electronics together, we 
must get an overview of the sys- 
tem's operation. 

Keyboard and encoder circuits 
are nothing new. We've designed 
them several times in past col- 
umns. Basically, we're looking for 
something that will translate a key - 
press into a unique binary code 
and place that code on a data bus. 

DRAWING
BOARD
A remote-control system

ROBERT GROSSBlATI,
CIRCUITS EDITOR
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lem fir st. The subject we're go ing
to start di scussin g this month-re
mote co nt ro l- is one that requires
a systemat ic approach. There's ju st
no way of doin g a sucessfu l design
withou t plann in g the w ho le sys
tem out on paper befo rehand .
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A rem ot e-con t rol syste m is more
complex than many of th e ot he r
circui ts we've looked at in this co l
umn. The degree of co mplexi ty is,
of co urse, directl y related to how
mu ch yo u want th e circuitto do fo r
you. But even if you only want your
rem ote controller to switc h yo ur
TV on and off f rom yo ur armchai r,
the fi rst ste p is to list the ove rall
specificat io ns of yo ur co nt ro l sys
tem . Our syste m's specificat io ns
are as fo llows:

1. The t ransmitter w il l be batte ry
powered.

2. The tra nsmissio n med ium w ill
be infrared light.

3. The circui t will be able to co n
tro l at least 10 devices.

4. Standa rd parts w ill be used
w he rever possible.

5. The receiver w ill be as noi se
immune as possibl e.

If yo u t hink abo ut those specifi
catio ns for a mom ent , yo u' l l see
that the remote-control system is
reall y a co mbi natio n of two d if
fe rent circuits, each of w hic h has
several subsectio ns. The two main
sections are t he t ra ns m itte r,
shown in Fig. 1-a, and the receive r,
shown in Fig. 1-b. Each of the main
sect io ns is a co mp lete circuit in
itsel f, and each mu st be designed
separate ly befo re t he w ho le th ing
can be assemb led. But before we
can even start thi nki ng abo ut put
t ing the electronics together, we
mu st get an overview of the sys
te m's operat io n.

Keyboard and encoder ci rcuits
are nothi ng new. We've designed
them severa l times in past col
umns. Basically, we 're look ing for
somethi ng that wi ll t ranslate a key
press into a uniqu e bi nary code
and pl ace that code on a data bus.
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After the code has been gener- 
ated, we must modulate it before 
we send it on to the transmitter. 
The modulator (and the corre- 
sponding demodulator in the re- 
ceiver) are both new circuits in this 
column. 

The modulator must take the 
data from the keyboard and con- 
vert it to whatever is needed by 
our transmission circuitry. There 
are many schemes for accomplish- 
ing that. For example, the data can 
be encoded as FSK (Frequency - 
Shift Keying), AM (Amplitude 
Modulation), or DTMF (Dual Tone 
Multi- Frequency). We all know the 
latter from its use in Touch -Tone 
dialing. 

After the data has been convert- 
ed by the modulator, it is passed 
on to the transmitter. For a trans- 
mission medium we could use 
anything from a pair of twisted 
wires to ultrasonic sound, but 
we'll use infrared light. When we 
begin that part of the design, you'll 
see that it's very easy to change 
from one transmission medium to 
another. I'm using infrared be- 
cause ultrasonic waves make my 
teeth hurt. 

At the receiving end, the signal 
is detected, conditioned, and then 
passed on to the demodulator 
where it is converted back to its 
original binary form. Then the de- 
coder turns on the selected out- 
put. 

Now that we have an overall idea 
of how the circuit works, let's get 
started by looking at the transmit- 
ter's keyboard encoder. 

From keypress to code 
Figure 2 shows the schematic of 

the keyboard encoder we'll use 
for our remote -control system. 
The 4514 is a 4- to 16 -line decoder 
with normally low outputs. When 
a 4 -bit binary word is presented at 
its A -D inputs, the corresponding 
decoded o-is output goes high. Pin 
1 is an active -high input enable (ir), 
and pin 23 is an active -low output 
enable of control. In normal op- 
eration, pin 1 must be high and pin 
23 must be low. The 4520 is a dual 
synchronous 4 -bit binary counter. 
We've used it so often that you 
should be able to recite its pinout 
in your sleep. 

The operation of the keyboard 
circuit is straightforward. One of 

the 4520's counters is fed with a 

clock that causes the counter to 
cycle through its full 4 -bit count (0 
to 15) repetitively. The binary in- 
puts of the 4514 are tied to the 
4520's outputs, thereby causing its 
16 outputs to go high one at a time 
in turn. Because óE (pin 23) is tied 
to ground, the 4514's outputs are 
always enabled. The INPUT ENABLE 

(pin 1), however, is connected to 
the common terminal of switches 
S1 -516 through an inverter. As long 
as no key is pressed, resistor R1 

holds that point low, so the output 
of the inverter is high, so the 4514 
continues to cycle through its vari- 
ous states. 

When a key is pressed, however, 
the outputs continue to cycle until 
the output corresponding to that 
key goes high. When that hap- 
pens, the inverter's input goes 
high, so its output goes low. That 
disables the 4514 and the 4520. 
Therefore, the binary output of the 
4520 is frozen on the data bus. 

There is one special feature of 
the circuit that's not immediately 
apparent. You'll notice that 
nothing is done to debounce the 
switches. If you trace through the 
operation of the circuit carefully, 
you'll see that it's not necessary- 
the circuit is inherently bounce - 
free. If we happen to produce a 

bounce when the switch is closed, 
all that happens is that the inputs 
stay enabled and the 4514 con- 
tinues to cycle through another 
full count. But by using the output 
of the inverter to strobe data into 
the following stage (which is what 
we'll do next time), we can ignore 
the additional pulses. 

To see how the circuit works, 
breadboard it and feed it a clock of 
some sort -a 555 circuit will do 
just fine for test purposes. If you 
slow the clock down to a few 
Hertz, you'll be able to watch the 
circuit operate. Slowing the clock 
and watching the outputs will do 
more to help you understand how 
the circuit works than ten pages of 
written explanations. 

The next thing we must do is 
take the 4 -bit binary code from the 
keyboard and encode it for trans- 
mission. But that is a subject for 
next time. In case you're inter- 
ested we'll be using the S2579 
DTMF Generator from American 
Microsystems Inc. R -E 

OVER 2,000 
TUBE TYPES 

IN -STOCK 
78% - 90% off list 

Plus thousands of 
electronic parts 

including 
VCR /Cable Accessories 
Telephone Accessories 
Audio Accessories 
Computer Accessories 
Capacitors. Resistors. Diodes. et, 
Speakers 
Many other items 

Send for FREE 
Catalog 

Steven 
MAIL ORDER ELECTRONICS CORP 
p O Box 698 Melville, New York 11747 

1516) 752-0060 

CIRCLE 185 ON FREE INFORMATION CARD 

Bean FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Ea IS 
Earn up to 
S30 an hour 
and more! 

Learn at home in spare time. 
No previous experience needed 

1111 11 
No costly school. No commuting to class. 
The Original Home -Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License ". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. Radio-W. Micro- 
wave. Computers. Radar. Avonics and 
more! You don't need a college degree to 
qualify. but you do need an FCC License. 
No Need to Quit Your Job or Go To School 

This proven course is easy. fast and low 
cost! GUARANTEED PASS - You get tour 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

commanD PRODUCTIOns ' 
FCC LICENSE TRAINING, Dept 90 
P.O. Box 2223, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 
ADDRESS 

I. 
CITY STATE ZIP 

87 

CIRCLE 185 ON FREE INFORMATION CARD

Send for FREE
Catalog

M A IL O RDER ELE CTRONICS C O RP.

P.O . Box 698 Me lvi lle. New Yo rk 11747
(516) 752·0060

Steven

Plus thousands of
electronic parts

including
• VCR/Cable Accessories
• Telephone Accessories
• Audio Accessories
• Comp uter Accessories
• Capacitors, Resistors, Diod es, etc.
• Speakers
• Many othe r items

OVER 2,000
TUBE TYPES

IN-STOCK
78% - 90% off list

Learnat home in spare time.
";'~~YA No previous experience needed.

~,.-:- . Inn"
No cos tly school. No com mu ting to clas s ,
The Ori ginal Home-Study course pre
pares you for the "FCC Commercial Radio
telephone License" , This valuable license
is your "tic ket" to thousands of exc it ing
jobs in Communications . Radio-Tv. Micro
wave, Compu te rs . Radar. Avonics and
more! You don't need a college degree to
qualify, but you do n eed an FCC License ,
No Need to Quit Your Job or Go To School

This proven cou rse is easy, fast and low
. cost! GUARANTEED PASS - You get your

FCC License or mon ey refunded, Send for
FREE facts now. MAIL COUPON TODAY! 0
r-------------------- --, ~
I commdnD PRODUCTiOnS I m
I FCC LI CENSE T RA IN IN G, Dept. 90 I ~
: P.O. Box 2223, San Francisco, CA 941 26 : m
I Please rush F REE det a ils im med iate ly ! I ~
I NAME I ~
I ADDRESS I Ol
: CITY STATE-----ZIP I

~-------------------~J 87

the 4520's co unters Is fed with a
clock that causes the co unter to
cycle through its ful l 4-b it co unt (0
to 15) repetitively. The binary in
p uts of t he 4514 are t ied to t he
4520's out puts, the reby causi ng its
16 outputs to go hi gh one at a t ime
in turn. Because OE (pin 23) is t ied
to ground, the 4514's out puts are
always enab led. The INPUT ENABLE
(p in 1), however, is co nnected to
the commo n termi nal of switches
51-516through an inverter. As lo ng
as no key is p ressed, resistor R1
hol ds th at point low, so the output
of the inverter is high , so t he 4514
cont inues to cycle th rou gh its var i
o us states .

Wh en a key is pressed , however,
th e outputs co nt inue to cycle until
th e output co rresponding to th at
key goes hi gh . When th at hap
pen s, t he inverte r's input goes
high , so it s o utput goes low. That
d isabl es th e 4514 and th e 4520.
Therefore, th e binary output of the
4520 is fro zen on th e data bu s.

There is on e special feature of
the circuit th at's not immediately
ap pa re n t. You 'll noti c e t hat
noth in g is done to debounce t he
switches. If yo u t race through t he
operat io n of the circuit caref u lly,
yo u' ll see th at it 's not necessary
the circu it is inherentl y bo unce 
free . If we happ en to produ ce a
bounce wh en th e switch is closed ,
all that happ en s is that th e inputs
stay enab le d and t he 4514 co n
tinues to cycle th rough anoth er
full count. But by using t he o utput
of t he inverter to st robe data into
t he fo llowing stage (w hich is w hat
we' ll do next time), we can ignore
t he add itional pul ses.

To see how the circuit wo rks,
breadboard it and fee d it a clock of
some so rt-a 555 ci rcuit w i l l do
ju st f ine fo r test purposes . If yo u
slow t he clock down to a few
Hertz , yo u' ll be able to watc h th e
circuit ope rate . Slowing the clock
arid watchi ng the outputs w ill do
more to help yo u understand how
the circu it works than te n pages of
w ritten exp lanations.

The next th in g we mu st do is
take the 4-bit binary code from the
keyboard and encode it fo r t rans
mission . But that is a subject fo r
next ti me. In case yo u're inte r
ested we' l l be u sin g t he 52579
DTM F Ge ne rato r fro m Ame rica n
M icrosystems Inc. R-E

Afte r the co de has bee n ge ne r
ated, we must modu late it before
we send it o n to the tra nsm itter.
The mod ulato r (and t he corre
spo nding dem odulator in the re
ce ive r) are bo th new circuits in this
co lumn.

The modulat or mu st take th e
data f rom the keyboard and con
ve rt it to whatever is nee ded by
o ur t ransmission ci rcuitry. There
are many schemes fo r accomp li sh
ing t hat. For example, the data can
be encoded as FSK (Freq ue ncy
Sh ift Key ing), AM (A m p l i t ude
Modulat io n), o r DTMF (Du al Ton e
M ulti-Frequency). We all know the
latt er from its use in Touch-Tone
di alin g.

Afte r the data has been co nver t
ed by th e modulator, it is passed
on to th e t ransm itter. For a t rans
m issi on me d ium we co u ld use
anyth ing fro m a pair of twiste d
w ires to ul t rasoni c so und, b ut
we' l l use inf rared li ght . W hen we
beg in th at part of the des ign, yo u' ll
see that it 's ve ry easy to change
fro m one t ransmission medium to
ano t her. I'm usin g infrared be
cause ultrasonic waves make my
teeth hu rt.

At the receiving end, the signal
is detected, co nditio ned, and th en
passed o n to t he d em odul ato r
whe re it is co nve rted back to its
o rig inal bi nary form . Then t he de
code r turns on the selected out
put .

Now th at we have an overall idea
of how th e circuit works, let 's get
starte d by looking at th e t ransmit
te r's keyboard encode r.

From keypress to code
Figure 2 shows th e schematic of

the keyboard encode r we' l l use
for o u r re mote-co ntro l syste m .
The 4514 is a 4- to 16-line decod er
with normally low o ut puts . When
a 4-bit binary word is presented at
its A-D' inputs, the co rresponding
decoded 0-15 o utput goes high . Pin
1 is an active-h igh input enab le (IE),
and pi n 23 is an active-low out pu t
enab le (OE) contro l. In normal op
eration, pin 1 mu st be high and pin
23 must be low. The 4520 is a dual
synchronous 4-b it bi nary co unter.
We've used it so often that yo u
should be able to recite its pino ut
in you r sleep.

The ope rat io n of the keyboard
circu it is stra ightforward . O ne of
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SERVICE 

CLINIC 
Oughta be ain't is! 

THE FIRST THING THING TO DO WITH 
any set that looks totally dead is to 
start measuring DC voltages. 
When you find one that looks in- 
correct, try to find a logical reason 
for it: look at nearby components 
that may be bad (open or shorted) 
and at other sections of the circuit 
that could affect the one with 
problems. 

An incorrect or missing DC volt- 
age is often the best clue we have 
to a bad stage. Always check DC 
signals first: No volts, no work! 
However, you can't use DC levels 
as your only source of trou- 
bleshooting information; some 
parts can stop an audio or video 
signal cold without having much 
effect on the DC voltages. If you 
find no odd -looking DC levels, 
you'll have to try another tech- 
nique- signal tracing, for exam- 
ple. 

If you've got decent service liter- 
ature, most likely it has scope pho- 
tos illustrating the shape and 
amplitude of signals at various 
points in the circuit. Try feeding a 

test signal (that approximates what 
you see in the literature) into the 
input of the circuit, and see if the 
output looks anything at all like 
what it should. 

For example, take a look at the 
horizontal output stage in Fig. 1. 

You might try feeding a 10 -volt p -p 
sinewave into Dl. Then look at the 
collector of Q1. If you don't see 
something that resembles the 170 - 
volt p -p signal shown in the sche- 
matic, Q1 may be bad. On the 
other hand, if the test signal gets 
through, that part of the circuit 
probably works correctly, so you 
can go on and test other stages. 

By following that process in a 

JACK DARR, 

SERVICE EDITOR 
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logical manner, you'll eliminate 
possible sources of trouble one by 
one and eventually arrive at the 
real source of trouble. 

Of course there are special 
things to look out for: coupling 
capacitors, for example. If one de- 
velops an open, it can stop the 
signal dead in its tracks, but the 
DC voltages will often be affected 
little, if at all. And that's when 
we've got to resort to signal trac- 
ing. 

Always be careful with little 
things like coupling capacitors 
that look good. Don't assume that 
those capacitors never go bad. I 

used to have a bad habit of doing 
just that. That is, until the day I 

found one that had developed an 
open! 

So never get into the bad habit 
of assuming any part is good with- 
out thoroughly checking it; always 
test everything. I used to make as- 
sumptions until one day I had a lot 
of trouble figuring out what was 

wrong with several different sets. 
So always keep that most valuable 
asset of a service technician: the 
completely open mind! In other 
words, suspect everything in a cir- 
cuit until you find out who the real 
culprit is! And don't be too sure 
then! 

Here's an example of how mak- 
ing assumptions can lead you as- 
tray. I had a set that was completely 
dead: no video, no audio, not 
even any noise. There was one big 
solder joint on a terminal right in 
the middle of the chassis. It had a 

large blob of solder on it, and it 
looked like a perfectly good joint. 
I thrashed around in that circuit 
until I finally got a hold of myself, 
started signal- tracing, and, be- 
hold, the signal came right up to 
that "perfect" solder joint where it 
stopped! 

I melted the joint, and the mo- 
ment my iron touched it, it went 
up in a little puff of smoke! It 
wasn't solder at all, but a big blob 
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wrong w it h several different sets.
So always keep that most valuab le
asset of a service tec hnician : the
complete ly open mind ! In other
wo rds, suspect everything in a cir
cu it un ti l yo u find out w ho the real
culp rit is! And don 't be too sure
th en !

Here's an example of how mak 
ing assumptions can lead yo u as
tray. I had a set that was completely
dead : no video, no aud io, not
even any noi se. There was one big
solder joint on a terminal right in
the midd le of the chassis. It had a
large blob of solder on it, and it
looked like a perfect ly good joint.
I thrashed around in that circu it
un ti l I f ina lly got a ho ld of myself,
sta rted signal-t rac in g, and , be 
hol d , the signa l came rig ht up to
that "perfect" so lde r joint w he re it
stopped!

I melted the jo int, and the mo
ment my iro n to uched it, it we nt
up in a li tt le puff of smo ke ! ' It
wasn' t solder at all, but a bi g blob
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logical manner, yo u' ll eli m inate
possibl e sources of troub le one by
o ne and eventually arrive at the
real source of t roub le.

O f co u rse th ere are spec ia l
th in gs to look o ut for: co up ling
capacitors, for examp le . If one de
velop s an open, it can stop th e
signal dead in its t racks, but the
DC voltages wi ll often be affected
li tt le, if at all. And that's whe n
we've got to resort to signa l trac
ing.

Always be caref u l with l ittl e
t h i ngs l i ke co u p ling capac itors
that look good. Don't assume that
those capacitors never go bad . I
used to have a bad habit of doing
just that. That is, unti l the day I
fou nd one that had deve loped an
open !

So never get into t he bad habi t
of assumi ng any part is good with
out thoroughly check ing it ; always
test everyt h ing . I used to make as
sumptions until o ne day I had a lot
of t roub le f igur ing o ut w hat was

THE FIRST TH ING THING TO DO W ITH

any set th at looks total ly dead is to
star t rneasu r i ng DC vol t ages.
When yo u f ind o ne that look s in
co rrect, try to find a logical reason
fo r it : loo k at nearby co mpo nents
that may be bad (open o r shorted)
and at ot he r sections of the ci rcuit
th at co u ld affect th e o ne w ith
prob lem s.

An inco rrect or missin g DC vo lt
age is often the best clu e we have
to a bad stage . Always check DC
signals first: No vo lts, no work!
However, you can't use DC levels
as yo u r o n ly so u rce of trou
bl esh oot in g inf o rm at io n ; so me
parts can stop an audio o r video
signal co ld w itho ut havi ng mu ch
effect on the DC vo ltages. If yo u
f ind no odd- loo king DC levels,
yo u' l l have to try anoth er tech
ni q ue-signal tracing, for exa m
ple.

If yo u've got decent service liter
ature, most l ikely it has scope ph o
tos illu stratin g th e sha pe and
amp l i t ude of sig nals at var io us
po ints in the circuit. Try feedi ng a
test sig nal (that approx imates w hat
yo u see in the li terature) in to the
input of the ci rcuit, and see if the
output looks anythi ng at all like
w hat it sho uld.

For examp le, take a loo k at the
horizontal o utput stage in Fig. 1.
You m ight try fee d ing a10-vo lt p-p
sinewave in to 01. Then look at the
co llector of Q1. If yo u do n't see

~ something that resembles the 170
z volt p- p signal shown in the sche 
a? matic , Q1 may be bad . O n t he
b othe r hand, if the tes t signal gets
~ throu gh , that part of t he circu it
6 pr obably wo rks co rrect ly, so you
o can go on and test ot he r stages.
~ By fo llowing th at process in a
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of what is called "liquid solder." 
Obviously there wasn't much con- 
tinuity in that joint. Hardened ace- 
tate cement doesn't conduct 
electricity very well. So I soldered 
that joint in the usual way, and the 
set began working right away. 

The moral is that, if you never 
take anything for granted, you'll 
have fewer servicing headaches. 
Never assume that a solder joint is 
good. Check the dad -burned 
thing with an ohmmeter just to 
make sure. You'll find many pit- 
falls of that sort; don't let 'em 
throw you. When tracing a signal 
that suddenly stops, check every- 
thing in the immediate vicinity and 
you'll often find something that 
will surprise you. 

Shop bookkeeping 
One thing we seldom talk about 

is how to keep track of the amount 
of work that has been done for 
each customer, and which parts 
went into his set. One way to keep 
track of things is by keeping the 
parts we've pulled out for replace- 
ment in a separate pile for each 
customer. That way, when the job 
is over, we can just go through the 
pile and charge the customer ac- 
cordingly. That makes bookkeep- 
ing (one of our favorite tasks!) 
much easier. And if you're your 
own bookkeeper, as most of us 
are, it's well worth spending a little 
time getting and staying 
organized; you could lose a lot of 
money if you're not careful. 

Another thing that can help, 
when making out the bill, is to 
write down each part you in- 
stalled, and its function (for exam- 
ple, 0.01 µF, "2nd IF screen -bypass 
capacitor "). Keep a copy of the bill, 
and the next time the customer 
comes in, you'll quickly be able to 
see what you've already done to 
that set. And you'll want to know 
the date of installation for parts 
that are covered by warranty - 
yours or the manufacturer's. 

And be sure to write clearly! If 
you can't read your own writing, 
get someone else to do it for you! 
That way, if you get a callback on a 
job, you'll have some idea of 
where to begin troubleshooting. If 
you can pull the original bill, you'll 
be able to tell just which parts you 
installed, and, more importantly, 
which you didn't. 

That's about all for now. I got a 
card from an old friend, Bill Eslick, 
2607 E. 12th Street, Wichita, KS 
67214. He wants to buy old issues 
of Radio -Electronics, Radio -Craft, 
etc. Drop Bill a line if you have any 
back issues for sale. R -E 

SERVICE 
QUESTIONS 

BLOOMIN' PROBLEMS 
I've got a problem in my own set! 

It's blooming with visible retrace 
lines, and the contrast control won't 
darken the screen. The brightness in- 
creases until the HV shuts off. I've 
checked all voltages, and they seem 
normal. The PC board is so delicate 
that I don't want to do a lot of desol- 
dering without a good idea of where 
to begin. I hope you can help. -R. D. 
W., Bergen, N/. 

So do I! I think you'll find a leaky 
transistor somewhere. Check all 
DC voltages carefully and see if 
one is a good bit off. If so, that will 
change the bias on the CRT, and 
make it draw more current until 

by 
ing the CRT grid and cathode volt- 
ages very carefully, and then trace 
the circuit back until you come to 
the stage that controls it. There 
you will find the the trouble. 

RED -HOT 6KD6 TUBE 
I've got a Philco CT7340AWA. It 

uses a 6KD6 horizontal output tube. 
The problem is that the 6KD6 plate 
gets red hot and there is no HV. The 
sound also gets distorted. Any 
ideas? -M. R., Flushing, NY. 

Several, and all boil down to one 
thing; you have lost the grid drive 
on the 6KD6 tube. That drive nor- 
mally generates a high negative 
voltage to bias the tube. If you lose 
grid drive, the tube will draw a very 
high current, perhaps as much as 
400 -500 mA. That's normal. The 
fact that the tube will take that 
much current shows that it is still 
good, but don't allow high current 
to flow through the tube for too 
long, or it might be damaged. 

Normal bias on the 6KD6 should 
be at least -60 volts. Check your 
schematic for the exact value, be- 
cause sometimes it's even more. 
You may also want to check the 
horizontal oscillator. R -E 
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BLOOMIN' PROBLEMS
I've got a problem in my own set!

It 's blooming with visible retrace
lines, and the contrast control won't
darken the screen. Thebrightness in
creases until the HV shuts off. I've
checked all voltages, and they seem
normal. The PC board is so delicate
that I don't want to do a lot of desol
dering without a good idea of where
to begin. I hope you can help.-R. D.
W, Bergen, N}.

So do I! I think you' ll find a leaky
transi stor som ewhere. Ch eck all
DC voltages carefully and see if
one is a good bit off. If so, that will
change the bia s on the CRT, and
make it draw more current unti l
th e set shuts off . Start by measur
ing the CRT grid and cathode volt
ages very carefull y, and th en trace
th e circu it back until you co me to
th e stage that co nt ro ls it. Th ere
you will find th e th e trouble.

RED-HOT 6KD6 TUBE
I've got a Philco CT7340AWA. It

uses a 6KD6 horizontal output tube.
The problem is that the 6KD6 plate
gets red hot and there is no HY. The
sound also gets di storted. An y
ideas?-M. R., Flushing, NY. .

Several, and all boil down to one
t hing ; you have lost the grid drive
on the 6KD6 tube. That drive no r
mally gene rate s a high negati ve
vol tage to bia s th e t ube. If you lose
grid drive, the tube will draw a very
high current , perhaps as much as
400-500 mAo That's normal. Th e
fact th at th e tube will take th at
mu ch current shows that it is st i ll
good, but don 't allow high cur rent
to f low through the tube fo r too
lon g, o r it mi ght be dam aged.

No rmal b ias on th e 6KD6 sho uld
be at least - 60 vo lts . Check yo ur
schemat ic for th e exact valu e, be
cause somet imes it 's even more.
You may also want to check th e
horizontal oscill ato r. R-E

SERVICE
QUESTIONS

That 's abo ut all for now. I got a
card from an o ld friend, Bill Es lick,
2607 E. 12th Street, Wi chi ta, KS
67214. He wants to buy o ld issues
of Radio-Electronics, Radio -Craf t,
etc. Drop Bill a lin e if yo u have any
back issues for sale. R-E

of what is called " liquid solde r."
Obviou sly the re wasn' t mu ch con
tinuity in th at joint. Hardened ace
ta te ce ment does n' t co n d uct
electric ity very well. So I solde red
th at joint in th e usual way, and th e
set began wo rkin g right away.

The moral is that, if you never
tak e anything for granted, yo u' ll
have fewer se rv ic ing headach es.
Never assum e that a solde r joint is
good . Ch eck th e dad-bu rn ed
t h ing wi t h an o hmmete r ju st to
make su re. You 'll find many pit
fa lls of that so rt; don ' t let 'e m
throw you. When tracin g a signal
that suddenly sto ps, check every
thing in th e immediate vi cinity and
yo u' ll often find so me t h ing that
will surp rise yo u.

Shop bookkeeping
One thing we seldom talk abo ut

is how to keep track of th e amo unt
of work th at has been don e for
each custo me r, and whi ch parts
went into hi s set. One way to keep
track of things is by keeping th e
parts we've pulled out for replace
ment in a separate pil e for each
cu stomer. That way, when th e job
is over, we can ju st go through th e
pil e and charge the customer ac
co rdi ngly. That makes bookkeep
ing (o ne of o ur favorite tasks !)
mu ch easier. And if yo u' re yo ur
own bookkeep er, as most of us
are, it 's well worth spend ing a little
tim e get ti ng a n d s tay i ng
organized ; you co uld lose a lot of
money if you 're not careful.

Anoth er thin g that can help,
wh en making o ut th e bill , is to
write down eac h p ar t yo u in 
stalled, and it s fun ction (fo r exam
pl e, 0.01 f.LF, "2 nd IF screen-byp ass
capacito r"). Keep a co py of the bill ,
and th e next t im e th e customer
comes in , yo u' ll quickly be ab le to
see what yo u've already don e to
t hat set. And yo u' l l want to kn ow
th e date of in stallation for parts
t hat are cove re d by w ar ran ty
yo urs or th e manufacturer's.

And be sure to write clearly! If
you can't read yo u r own writ ing,
get someone else to do it fo r yo u!
That way, if yo u get a callback on a
job , yo u' l l have so me idea of
wh ere to begin trou bleshooting . If
you can pull th e o rig inal bill , yo u' ll
be able to tell ju st wh ich part s yo u
installed, and, more importantly,
whi ch yo u d idn ' t.

CIRCLE 100 ON FREE INFORMATION CARD
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MARKET CENTER 
FOR SALE 

TUBES new, unused. Send sell- addressed. stamp- 
ed envelope for list FALA ELECTRONICS, Box 
1376 -2. Milwaukee. WI 53201 

A SINGER'S DREAM! 

411i , 

REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world's best bands! 

The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave the background! 

Write or call for a free brochure and demo record. 
LT Sound, Dept. R- I, P.O. Box 338. 

Stone Mountain. GA 30086 (404) 493 1258 

WHOLESALE car -radio computer telephone audio 
video acessones antenna catalog (718) 897 -0509 
D&WR, 68 -12 110th St . Flushing, NY 11375 

WORLDS best channel 3 notch filter $19 95 (Deal- 
er inquiries invited) CROSLEY (A), Box 840. 
Champlain. NY 12919 

SPECTACULAR strobe light chasers. stroboscopic 
devices, Helium -Neon Laser components. scien- 
tific items, morel Free catalog ALLEGRO ELEC- 
TRONIC SYSTEMS, #3R Mine Mountain, Cornwall 
Bridge. CT 06754 

ELECTRONICS. $1 50 brings flyer, grab bag. LYNN 
JOHNSON, 2221 The Alameda #176, Santa Clara. 
CA 95050 

CABLE - TV converters and equipment Plans and 
parts Build or buy Free information C&D ELEC- 
TRONICS, PO Box 1402, Dept RE. Hope. AR 
71801 

HIGH gain descramblers. CRT automatic dimmer, 
SCR Tester. plus other unusual electronic devices 
Send $3 00 for info RB ELECTRONICS ENGI- 
NEERING, PO Box 643. Kalamazoo. MI 49005 

CLONE kits, modems, hard drive kits, disk drives. 
diskettes and printers, memory, and IC's Distributor 
pricing to end users and dealers For catalog call 
1- 800-833 -2600. In Ohio call (513) 531 -8866 Free 
shipping 

CATALOG: cable converters. and descramblers. 
N12 mini -code $98 00 S83 599.00, Special. Com- 
bination Jerrold 400 and SB3 $165 Pulse de- 
scrambler kit (assembles in half hour) $79 00, built 
$120 00 Satellite descrambler kit (assembles in 
one hour) $120.00, bull $190 00. Send $1 00. MJ 
INDUSTRY. Box 531. Bronx, NY 10461. 

FIBER optics experimenters kit transmitter. re- 
ceiver. 3m lightguide cable. data sheets. applica- 
tion notes Send $12 00 MASE, R D. #1 Box 1033, 
Orwigsburg. PA 17961 

MICROCONTROLLER tell me your application and 
I II supply proper input output electronics Call or 
write for details WERNER SPECIALTY ELEC- 
TRONICS, 4388 Crystal Peak Dr. Las Vegas, NV 
89115 (702) 644 -5938 

Z8 based control and acquisition systems From 
S299 H.H.S. MICROCONTROLLERS, 5876 Old 
State, Edinboro. PA 16412 (814) 734 -4338 

USED technical books Electronics. physics. me- 
chanics. mathematics, S 37 stamp: SOFTWAVE, 
1515 Sashabaw. Ortonville, MI 48462 

AUTOMATIC headlamp dimmer for car, truck etc 
$10 00 for parts list. schematic. full instructions Add 
$3 00 for photos of completed und and PCB with 
parts mounted Under $25 to build FRANGLO, 
8197 Lasombra Way. Sacramento, CA 95823 

RESTRICTED technical information: Electronic 
surveillance. schematics. locksmdhing. covert sci- 
ences, hacking etc Huge selection. Free bro- 
chure. MENTOR-Z.135-53 No. Blvd . Flushing, NY 
11354 

WARNING (cable equip. buyers): Let the Oak's 
rot! Don't buy used equipment when you can 
buy new for less. N -1200 S75.00. vari sync add 
510.00. 10- S58.00. case of 20 S48.00 channel 2 or 
3. SB -3000 with auto switch $75.00. 10 or more 
$65.00. case of 20 S55.00. Vari sync plans and 
parts list S10.00. Remotes, converters, video ac- 
cessories. 90 day guarantee. Free catalog. Call 
or write today. MC. Visa. C.O.D. (402) 331-4957. 
M. D. ELECTRONICS. 5078 So. 108th #115, 
Omaha, NE 68137. 

CABLE television converter, descrambler, 
and microwave television antenna equip- 
ment accessories video catalog. Free. CA- 
BLE DISTRIBUTORS UNLIMITED. 116 Main 
Road, Washington, AR 71862. 

ELECTRONIC projects, components, P(Ab sup- 
plies, test instruments Oscilloscopes $219 00, mul 
timeters $7 95. power supplies $69 95 Resistors 1 

cent 2 year guarantee Call or send SASE for free 
catalog LO.R.C.C.C., 1131 Tower. Schaumburg. IL 
60195(312)490 -1374. 

LIFETIME 

Quality Microwave TV Antennas 
Multi-Channe I 9 to 2 7 GHz 

40dB Gain True Parabolic 20 Inch Drib 
Complete System 599.95 (plus steppe g) 
Di.nh.p, ot, Pncng Replacement Parts 

MtIItp3 Tech EIsctr'oiMC* 
P.O. Bex 8533 Scottsdale. AZ 15262 
1602) 947-7700 iSJOOCrrdit phone adar9 

WARRANTY MsstrrCard Vu COO 

TELEPHONE extension in your car Morse Code for 
the untalented TV descramblers Legal police 
radar blocker Detective electronics Home video 
production equipment 50 page catalog $3 00 
DBE. POB G. Waikiki. HI 96815 

CB Tune -up manual Volume II. Specific adjust- 
ments. modifications for peaking all popular CBs 
Covers over 1300 radios $19 95. Visa. MasterCard 
to- THOMAS PUBLISHING, 127 -R Westwood, 
Paris, IL 61944 

CABLE -TV converters and descramblers. Low 
prices. quality merchandise. we ship C Send 
S2 00 for catalog CABLETRONICS UNLIMITED, 
PO Box 266. South Weymouth, MA 02190 (617) 
843 -5195 

SELL blank video cassettes Super High Grade 
Olympia VHS T -120 Fully guaranteed Only $3 49 
your cost Add S5 00 shipping and handling for any 
quantity STRANDBERG. 1001 S Elm Street. 
Greensboro. NC 27406 Telephone (919) 274 -3775 
Check. M O. VISA or MasterCard account number 
& expiration date 

ELECTRONIC 
\SSF'iBLY BUSINESS 

Start home spare time 
experience unnecessary BIG DEMAND asssem 
bkng electronic devices Sales handled by profes- 
sionals Unusual business opportun ty 

FREE: Complete illustrated literature 
BARTA RE -0 Bux 248 

Walnut Creek Call 94597 

LOTTO Buster Analyzes all 6 digit lotto games 
$22 50 IBM and compatibles LOTTO BUSTER, 
912 North Hampton. Bay City. MI 48708 

IS it true_ Jeeps for $44 through the government" 
Call for facts' 1- 312 -742 -1142, ext 4673 

LINEAR parts, tubes, transistors -MRF454 
$16 00, MRF455 $12.00. MRF477 $11 00. MRF492 
$18 00. Catalog. RFPC, Box 700. San Marcos. CA 
92069 (619) 744-0728 

TV tunable notch filters, free brochure D.K. VIDEO, 
Box '% %a n. Margate, FL 33063 (305) 752 -9202. 

TEST equipment. reconditioned For sale SI 25 for 
catalog WALTER'S, 2697 Nickel, San Pablo. CA 
94806 (415) 724 -0587 

LASERS. components and accessories Free cata- 
log. M.J. NEAL COMPANY, 6672 Mallard Ct . Ori- 
ent. OH 43146 

FREE AC adapter (limited offer) with Assort- 
ment #103 -Toko coils 144LY -120K, 
520HN- 3000023. BKAN- K5552AXX(2); PCB 
transistors 2N3904(2), BF085 (Sub); IC's 
7812, 74123, MC1330A1P; Diodes 1N914, 
1N5231B. Only S25.00. Coils (only) 58.00, 
set. Free Shipping. MCNisaíCOD. Toll free 
1- 800 -821 -5226 Ext. 426 (orders). JIM RHO- 
DES, INC., 1025 Ransome Lane, Kingsport, 
TN 37660. 

TUBES, name brands, new. 80% off list KIRBY, 
298 West Carmel Drive, Carmel. IN 46032. 

INDIVIDUAL Photofact- folders #1 to #1400 $3 00 
postpaid LOEB, 414 Chestnut Lane. East Meadow. 
NY 11554 

WHOLESALE catalog of unusual money making 
electronic items Dealers wanted Rush $1 
CROSLEY (A), Box 840, Champlain, NY 12919. 

CB MODIFICATIONS 
Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters. PLL & slider tricks, how -to books, 
plans, kits Expert mail -in repairs & conversions 
16 -page catalog S2 Our 11th year' 

CBC INTERNATIONAL. P.O. BOX 31500RE. 
PHOENIX. AZ 85046 

POWER supplies. powered unpowered bread- 
boards digital trainers Kit or assembled Lowest 
prices High quality Free catalog TERA ELEC- 
TRONICS, Box 2482 -RD. Evergreen, CO 80439 
(303) 674 -6844 

SCIENTIFIC Atlanta non -addressable converters 
8500 series (original units), remote con 
crol . $250 00- $275 00 Tacom and Zenith de- 
scramblers available, guaranteed. N.A.S., (213) 
631 -3552 

CB'ERS Monitor your CB's modulation through 
headphones, "Audio Trakker" $19 95. details 
$1 00 LEK- TRONIX, Box 5261. Long Beach, CA 
90805 (213) 631-3552 

TUBES: 'oldest." latest " Parts. components. 
schematics SASE for list STEINMETZ, 7519 
Maplewood Ave . R E . Hammond. IN 46324 

TI-90/4A software hardware bargains Hard -to -find 
items Huge selection Fast service Free catalog. 
DYNA. Box 690. Hicksville. NY 11801 

VIDEO scrambling techniques The original 'secret 
manual covers sinewave. gatedpulse. and SSAVI 
systems 56 pages of solid. useful, legible informa- 
tion Only $14 95 ELEPHANT ELECTRONICS, 
INC., Box 41865 -J. Phoenix. AZ 85080 (602) 
581 -1973 

WIREWRAP labels Identify Cs, pins. Easier. er- 
rorless wrapping All DIPs 8 -40 pins Inexpensive. 
363 lables $6 00 PAUL'S LABELS, 7320 Embas- 
sy. Miramar. FL 33023. 

BUY BONDS 

MARKET CENTER

IS it true ...Jeeps for $44 through the government ?
Call for facts ! 1-312-742-1142, ext. 4673.

CBC INTERNATIONAL, P.O. BOX 31500RE .
PHOENIX, AZ 85046

BUY BONDS

SCIENTIFIC Atlanta non-addressable converters
8500 series (or iginal un its), remote con 
tro l...$250 .00- $275.00 . Tacom and Zenith de
scra mblers available, guaranteed. N.A.S., (213)
631-3552 .

TV tunab le notch filters, free brochure. O.K. VIDEO,
Box 6¥6025, Margate, FL 33063 . (305) 752-9202 .

TEST equipment, recondit ioned. For sale. $1.25 for
catalog . WALTER'S, 2697 Nickel, San Pablo, CA
94806 (415) 724-0587.

Increase channels , range, pr ivacy! We spec ialize
in frequency expa nders, speec h pro cessors, FM
co nverters, PLL & slider tricks, how- to books,
plans, kits . Expert mai l-i n repa irs & co nvers ions.
16-page cata log $2. O ur 11th year!

TUBES: "oldest, " " latest." Parts, components,
schem atic s. SAS E for list. STEINMETZ, 7519
Maplewood Ave., R.E., Hammond, IN 46324.

WHOLESALE catalog of unusual money making
elect ro nic items. Deal er s wa nted . Rus h $1.
CROSLEY (A), Box 840, Champlain, NY 12919.

LINEAR parts, tubes, transistors - MRF454
$16.00, MRF455 $12.00, MRF477 $11.00, MRF492
$18.00. Catalog. RFPC, Box 700, San Marcos , CA
92069 (619) 744-0728.

POWER supp lies, powered /u npowered bread
boards digital trainers . Kit or assemb led. Lowest
prices . High quality. Free cata log. TERA ELEC 
TRONICS, Box 2482-RD , Evergreen, CO 80439
(303) 674-6844.

LASERS, components and accessories. Free cata
log, M.J. NEAL COMPANY, 6672 Mallard Ct., Ori
ent, OH 43146.

CB'ERS Mon itor your CB's modu lation through
headphones, "Audio Trakker" ...$19.95, detai ls
$1.00. LEK-TRONIX, Box 5261, Long Beach, CA
90805 . (213) 631-3552.

INDIVIDUAL Photofact-folders # 1 to # 1400. $3.00
postpaid. LOEB, 414 Chestnut Lane, East Meadow,
NY 11554.

TUBES, name brands, new, 80% off list. KIRBY,
298 West Carmel Drive, Carme l, IN 46032 .

TI-90/4A softwa re/hard ware bargains . Hard-to-find
items. Huge selection. Fast service. Free catalog,
OYNA, Box 690, Hicksvi lle, NY 11801

VIDEO scrambling techniques. The original "secret
manual" covers sinewave, gatedpu lse, and SSAVI
systems. 56 pages of solid, useful, legible informa
tion . Onl y $14.95. ELEPHA NT ELECTRONICS,
INC., Box 41865 -J, Phoenix, AZ 85080 . (60 2)
581-1973.

FREE AC adapter (limited offer) with Assort
ment #103 - Toko coils 144LY-120K,
520HN-3000023 , BKAN-K5552AXX(2); PCB
transistors 2N3904(2), BFQ85 (SUb) ; IC's
7812, 74123, MC1330A1P; Diodes 1N914,
1N5231B. Only $25 .00. Coils (only) $8.00/
set. Free Shipping. MCNisalCOD. Toll free
1-800-821·5226 Ext. 426 (orders). JIMRHO
DES, INC. , 1025 Ransome Lane, Kingsport,
TN 37660.

WIREWRAP labels. Identify IC's, pins. Easier, er
.rorless wrapping . All DIPs 8-40 pins. Inexpensive,
363 lables $6.00. PAUL'S LABELS, 7320 Embas
sy, Miramar, FL 33023.

ELECTRONIC
ASSEMBLY BUSINESS

BIG
PROFIT

ELE CTRONIC projects, compo nents, PCB sup
plies, test instruments. Oscilloscopes $219.00, rnul
timeters $7.95, power supplies $69.95 . Resistors 1
cent. 2 year guarantee . Call or send SASE for free
catalog. T.O.R.C.C.C., 1131 Tower, Schaumburg, IL
60195 (312) 490-1374.

CABLE television converter, descrambler,
and microwave television antenna equip
ment accessories video catalog. Free. CA
BLE DISTRIBUTORS UNLIMITED, 116 Main
Road, Washington, AR 71862.

WARNING (cable equip. buyers): Let the Oak's
rot ! Don' t buy used equ ipment when yo u can
buy new for less. N-1200 $75.00, vari sync add
S10.00. 10-$58.00, case of 20S48.00 channel 2 or
3. SB·3000 wit h auto sw itch S75.00, 10 or more
$65.00, case of 20 $55.00. Vari sy nc plans and
parts list $10.00. Remotes, converters, video ac
cessories. 90 day gu arantee. Free catalog. Call
or wr ite today. MC, Visa , C.O.D. (402) 331-4957.
M. D. ELECTR ONICS, 5078 So . 108th # 115,
Omah a, NE 68137.

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DE M AND assem
bling electronic devices. Sales handled by profes
sionals. Unusual business opportunity.

FREE: Complete ill ustraied literature
BARTA. RE·Q Box 248

WalnutCreek. Calif. 94597

RESTRICTED technical information: Electronic
surveillance, schemat ics, locksmithing, covert sci
ences, hacking , etc. Huge selection . Free bro
chure. MENTOR-Z, 135-53 No. Blvd., Flushing, NY
11 354.

LOTTO Buster. Analyzes all 6 digit lotto games.
$22.50. IBM and compat ibles. LOTTO BUSTER,
912 North Hampton, Bay City, M148708 .

Multi-Channel 1.9 to 2.7 GHz
40dB Gain True Parabolic 20 Inch Dish

Complete System $99.95 (plus shipping)
Dealershi ps, Oty . Prici ng , Replacement Parts

PhilliPS-TeCh Electronics
PoD. Box 8533 • SCottsdale, AI. 85252

LIFETI ME (602) 947·7700 IUOIlCredita liphoneordersl1
WARRANTY MasterCard· Visa· COO's

CB Tune-u p manual Volume II. Spec ific adjust
ments, modifications for peaking all popular CB's.
Covers over 1300 radios. $19.95, Visa, MasterCard
to : TH OMAS PUB LISHING, 127 -R Westwood ,
Paris, IL 61944.

CABLE-TV converters and descramblers. Low
prices,'quality merchandise, we ship C.O.D. Send
$2.00 for catalog. CABLETRONICS UNLIMITED,
PO Box 266, South Weymout h, MA 02190. (617)
843-5195.

TELEPHONE extension in your car. Morse Code for
the unta lented . TV descramb lers. Legal po lice
radar blocker. Detective electronics . Home video
production equipme nt. 50 page cata log $3.00.
OBE, POB G, Waikiki, HI 96815.

SELL blank video cassettes . Super High Grade
Olympia VHS T-120. Fully guara nteed . Only $3.49
your cost. Add $5.00 shipping and handling for any
qua nt ity. STRANDBERG. 1001 S. Elm Str eet,
Greensboro , NC 27406 . Telephone (919) 274-3775.
Check, M.O., VISA or MasterCard account number
& expiration date.

CABLE- TV converters and equipment. Plans and
parts. Build or buy. Free information'. C& D ELEC
TRONICS, PO Box 1402, Dept. RE, Hope, AR
71801.

AUTOMATIC head lamp dimme r for car, truck etc.
$10.00 for parts list, schematic, fu ll instructions. Add
$3.00 for photos of comp leted unit and PCB with
parts mounted . Under $25 to bui ld . FRANG LO,
8197 Lasombra Way, Sacrame nto, CA 95823 .

CATALOG: cabl e converters, and descramblers,
N12 mini-code $98 .00. SB3 $99.00. Special: Com 
bination Jerro ld 400 and SB3 $165 . Pulse de
scrambler kit (assembles in half hour) $79.00, built
$120.00 . Sate llite descrambler kit (ass emb les in
one hour) $120.00, built $190.00. Send $1.00. MJ
INDUSTRY, Box 531, Bronx , NY 10461.

ELECTRONICS. $1.50 brings flyer,grab bag. LYNN
JOHNSON, 2221 The Alameda # 176, Santa Clara,
CA 95050.

MICROCONTROL LER tell me your application and
I'll supp ly proper input/output electro nics. Call or
write for deta ils . WERNER SPECIALTY ELEC
TRONICS, 4388 Crysta l Peak Dr., Las Vegas, NV
89115 (702) 644-5938 .

Z8 based control and acquisition systems. From
$299. H.H.S. MICROCONTRO LLE RS, 5876 Old
State, Edinboro, PA 16412. (814) 734-4338 .

USED technical books : Electronics, physics, me
chanics, mathematics, $.37 stamp: SOFTWAVE,
1515 Sashabaw, Ortonville, MI 48462 .

FIBER opt ics experimenter 's kit : transmitte r, re
ceiver, 3m. Iightguide cable, data sheets , applica 
tion notes. Send $12.00. MASE, R.D. # 1 Box 1033,
Orwigsbu rg, PA 17961.

FOR SALE
TUBES new, unused. Send self-addressed , stamp
ed envelope for list. FALA ELECTRONICS, Box
1376-2 , Milwaukee, WI 53201.

SPECTACULAR strobe light chasers, stroboscopic
devices , Hel ium-Neon Laser components, scien
tific items, more! Free cata log. ALLEGRO ELEC
TRONIC SYSTEMS, #3R Mine Mountain, Cornwall
Bridge, CT 06754.

HIGH gain descramblers, CRT automatic dimmer,
SCR Tester, plus other unusual electronic devices.
Send $3 .00 for info. RB ELE CTRONICS ENGI
NEERING, PO Box 643, Kalamazoo , MI 49005 .

CLONE kits, mode ms, hard drive kits, disk drives,
diskettes and printers, memory, and IC's. Distributor
pricing to end users and deale rs. For catalog call
1-800-833-2600. In Ohio call (513) 531-8866. Free
shipping.

WORLDS best channel 3 notch filter. $19.95. (Deal
er inquiries inv ited) . CROSLEY (A), Box 840 ,
Champlain, NY 12919.

WHOLESALE car-radio com puter telephone audio
video acesso ries antenna catalog (718) 897-0509
D&WR, 68-12 110th St., Flushing, NY 11375.

(f)
o
Z
oa:
f-o
W
-l
W

o
is«
a:

90

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


SCIENTIFIC 

ATLANTA 

UNITS 

LOWEST 

PRICES 

ANYWHERE! 

1k- 

CABLE -TV 

WELL MATCH OR BEAT ANYONE'S 
ADVERTISED RETAIL OR WHOLESALE PRICES! 

ITEM 
SINGLE 

UNIT 
PRICE 

DEALER 
1 

PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 18.00 ea 

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 7200 ea 

LCC -58 WIRELESS CONVERTER 92.95 76.00 ea 

JERROLD 450 WIRELESS CONVERTER (CH 3 OUTPUT ONLY) 105.95 9000 ea 

SB ADO -ON UNIT 109.95 58 00 ea 

BRAND NEW - UNIT FOR SCIENTIFIC ATLANTA Can for specifics 

MINICODE (N -12) 109.95 58.00 ea 

MINICODE (N -12) VARISYNC 119.95 62.00 ea 

MINICODE VARISYNC W /AUTO ON -OFF 179.95 115.00 ea 

M -35 B (CH. 3 OUTPUT ONLY) 139.95 

199.95 

7000 ea 

125.00 ea M -35 B W /AUTO ON -OFF (CALL FOR AVAILABILITY) 
MLD- 1200 -3 (CALL IF CH. 2 OUTPUT) 109.95 5800 ea 

INTERFERENCE FILTERS - CH. 3 24.95 1400 ea 

JERROLD 400 OR 450 REMOTE CONTROLLER 2995 18.00 ea 

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON S UNITS) 22500 185.00 ea 

SPECIFY CHANNEL 2 or 3 OUTPUT Otl.r products available - Please CaN 

Ouantdy Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

L- 
Catitornia Penal Code 1593 -D forbids us 
from shipping any cable descrambling unit 
to anyone residing in the state of California 

Prices subject to change without notice 

no ec ooMrt 

SUBTOTAL 
Shipping Add 
da 00 per unit 

COD d Credit 
Cards Add 5% 

TOTAL 

Name 

Address City 

State _ Zip Phone Number f 

Cashier s Check f- Money Order _: COD . visa 7 Mastercard 

Acct _- Exp Date -_- 
Signature __ 

FOR OUR RECORDS 

DECLARATION OF AUTHORIZED USE - I. the undersigned do hereby declare under 
penalty of perjury that all products purchased. now and in the future. will only be used on cable 
TV systems with proper authorization from local officials or cable company officials 
accordance with all applicable federal and state laws 

Dated Signed 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. R -12 RESEDA, CA 91335 
(818) 716 -5914 No Collect Calls (818) 716 -5140 

IMPORTANT: WHEN CALLING FOR INFORMATION 
Please have the make and model n of the equipment used in your area. Thank You 
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72.00 ea.

58.00 ea.

90.00 ea.

76.00 ea.

18.00 ea.

29.95 18.00 ea.

24.95 . 14.00 ea.

Call for specifics

109.95 58.00 ea.

179.95 115.00 ea.

199.95 125.00 ea.

139.95 70.00 ea.

109.95 58.00 ea.

119.95 62.00 ea.

DEALER
ITEM lO -UNIT

PRICE

ClCI

SCIENTIFIC
ATLANTA

UNITS
ZENITH SSAVI CABLE READY (DEALER PRICE BASEDON 5 UNITS) 225.00 185.00 ea.
SPECIFY CHANNEL 2 or 3 OUTPUT Olher products available - Please Call

PLEASE PRINT

Californ ia Pen al Code #593- 0 forbids us
from shipping an y ca ble descr ambling unit
to anyone residing in the state of Califo rn ia.

Prices subj ect to change wi tho ut noti ce .

LOWEST
PRICES

ANYWHEREI

Quantity Item Out put
Channel

Price
Each

SUBTOTAL
Shipping Add
$3.00 per uni t

COD & Credit
Cards - Add 5%

TOTAL

TOTAL
PRICE

o Mastercard

Name _

Add ress City _

State Zip Phone Numb er (

o Cashier' s Check 0 Money Ord er 0 COD 0 Visa

Acc t # Exp. Date _

Signature _

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the und ersigned, do hereby dec lare und er
penalty of perj ury that all produ cts purch ased ,now and in the future, will only be used on ca ble
TV systems with prop er authorization from local officials or cab le co mpany off ic ial s in
ac cordance wi th all applicable federal and state laws.
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THE UST PLACE to BUY. SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX 11114 PLACENTIA. CA 92470 

17141 412 -7721 
)o.. Thousands of Readers Noton..de 

E..r7 Month 
ONE YEAR U.S SUBSCRIPTIONS 

SIRES 3.11 Clam SIS.N 1n O. 
SIS. - L.wet4r.e - 1.4 Clam 3C 

BUGGED? Wiretapped"' Find out fast Counter- 
measures equipment catalog Si 00 CAPRI ELEC- 
TRONICS, Route 1R, Canon, GA 30520. 

SSWIN with thoroughbred harness. Greyhound 
handicapping software $29.95. en- 
hanced ..$49.95 Professional football handicap- 
ping system $39 95 For most computers. Free 
information SOFTWARE EXCHANGE, Box 
5382RE. W Bloomfield. MI 48033 (800) 527-9467 

CABLE TV equipment. Scientific Atlanta, Zenith. 
Jerrold. Oak, send 52 00 for catalog K.D. VIDEO, 
PO Box 29538 Mips . MN 55429 

TUBES! 59 cents Year guarantee Free catalog 
Tube tester $8 95 CORNELL, 4215 University, San 
Diego, CA 92105 

SATELLITE TV VIEWERS 
Get . . complete wee, 

Send $1 for sample copy. 
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P.O. Box 308E, Fortuna, California 95540 
100.3S19997 (U.S.) 100 - S5644787 (GIN.) 

7O7.78S4174 (all caen) 

BRAND new Oak descramblers. $35 00 each, Van- 
sync Oak $45 00 each; SB -3 $89 00, Tri -mode 
$125 00: Bi -state $12500. call us. we ship UPS 
COD PONDEROSA COMPANY, (303) 634 -6666 

TV SCR Tester Hand -held will also test macs. di- 
odes, transistors, ECG 89 HO transistors in opera- 
tional mode Defines AKG Will save time $49 95. 
Send check or money order BFE, PO Box 3942, 
Albany. GA 31706-3942 

Multi -Channel Microwave T.V. Receivers 
I9.27GHz Parabolic Dish 40dBGain 

LIFETIME WARRANTY 
Complete System S8995 ¡Shipping Inch I 

Dealer Rates. Replacement Components 
d Expert Repairs Available 

K 8 S ELECTRONICS Call now It tam 
PI BOX 7AZ8 _:ails236l6IBE 
PHOENIX. AZ 85067 IE1Qll 2J008Q 

'D 52 credit on phone orders' 

PRINTED -CIRCUIT BOARDS 
PRINTED circuit boards and artwork Design Cad 
Cam plated through holes Competitive pricing Sm 
Artwork supported. EXPRESS CIRCUITS, 314 
Cothren Street, PO Box 58, Wilkesboro. NC 28697 
(919) 667 -2100. 

LOW quotes, high quality. quick service Single. 
double sided, multilayered boards Prototypes 
through production quantities Design layout ca- 
pabilities Board assembly turnkey facilities Call or 
write for quotes and info -T.O.R.C.C.C., 1131 Tow- 
er, Schaumburg. IL 60195, (312) 490-1374 

INVENTORS 
INVENTORS! Can you patent and profit from your 
Idea., Call AMERICAN INVENTORS CORPORA- 
TION for free information Over a decade of service 
1 (800) 338 -5656. In Massachusetts or Canada call 
(413) 568-3753 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness- without investment Write: BUSINESSES, 
92 -R, Brighton 11th. Brooklyn. NY 11235. 

YOUR own radio station' AM, FM, TV, Cable Li- 
censed unlicensed BROADCASTING, Box 130- 
F12, Paradise. CA 95969 

510.00 -$360.00 weekly, Become circular mailer 
No quotas Sincerely interested. rush stamped en- 
velope NATIONAL MAILING, Box 19759 -RA12, 
San Diego. CA 92119. 

DEALERS wanted, DMM s, solderless bread- 
boards. soldering tools Individuals welcome CEN- 
TURY INTERNATIONAL COMPANY. Box 29762, 
Dallas, TX 75229. 

EDUCATION & INSTRUCTION 
COMPUTER repair career training in 5 months by 
accredited Florida electronics school. Lifetime 
placement Financial assistance if qualified Call 
SYSTEMS TECHNOLOGY INSTITUTE, (305) 
331 -2840 

LEARN to be a television studio technician, After 
only 14 months earn your degree and a great career 
in video Financial aid and national placement as- 
sistance Dallas (214) 263 -2613 or Long Beach 
(2131 595 -1660 VIDEO TECHNICAL INSTITUTE. 

FCC commercial general radiotelephone license 
correspondence course 60 individual lessons for 
589 50 Payment plan Results guaranteed, Details 
free AMERICAN TECHNICAL INSTITUTE, Box 
201. Cedar Mountain, NC 28718. 

MASTERCARD AND VISA are now accepted 
for payment of your advertising Simply 
complete the form on the first page of the 
Market Center and we will bill. 
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THE NEW 65/9028 
ANSI VIDEO TERMINAL 

FROM LINGER ENTERPRISES 
A second generation, low cost, high performance, 
single board for making your own RS232 
as a computer console or with a MODEM 
the telephone -line computer services. 
FEATURES: 

Uses the new SMC 9028 Video 
Controller Chip coupled with a 

6502A CPU. 
RS -232 at 16 Baud Rates from 50 
to 1b.200'1 
On board printer port! 
24 X 80 format (50i60 Hz). 
For 15,750 Hz (Horiz.) monitors. 
3 Terminal Modes: H19. ADM3A. 
and ANSI X 3.64 -1979 
Wide and thin -line graphics. 
White characters on black back- 
ground or reversed. 
Character Attributes: De- Inten. 
Inverse or Underline. 
Low Power: 5VDC @ .7A. 12VDC 
ià 20MA. 
Mini size: 6.5 X 5 inches. 
Composite or split video. 
5 X 8 Dot Matrix characters 
(U'L case). 
Answer back capability. 
Battery backed up status memory. 
For ASCII parallel keyboard. 

VT 
BOARD! 

mini sized. 
Video Terminal. Use 
for hook up to any of 

MICRO SIZE! 

yeft.4 

` ̀  `. 4 

z 

1"444v- 
! 

-+s:,, . 

59995 
(Full Kit) 

SOURCE DISKETTE: 
PC /XT FORMAT 

5'. IN. 515 

ADD $40 FOR AST 

Digital Research Computers 
(OF TEXAS) 

P 0 BOX 381450 DUNCANVILLE TX 75138 (214) 225 -2309 

Call or write for a free catalog on Z -80 or 6809 Single Board 
Computers, SS -50 Boards. and other S -100 products. 

Terms Add 5300 postage We Pay balance Orders under 515 add 75C handing No 
C O D We accept Visa and MasterCard Teas Res add 5.1 S', T. Foreign orders 
, escept Canada) add 20 P S H Orders over SSO add 85C for ...mutants. 

HIGH VOLTAGE TRIPLERS/MULTIPLIERS 
REPLACEMENT FOR 

ECG ® /GE ® /SK® 
500A/;E527 & SK3304 . . . 8.75 6.95 
523/ . ;5288.510506 8.85 7.20 
526A/sK3306 8.85 7.20 
528/sK3906 10.70 8.70 
5 29/GE529 & SK3307 9.99 t 

. , 7.9510o MiN 

OUTPUT TRANSISTORS 
165/sK311s & GE38... 2.25 1.95 1.75 
238/cE37 & SK3710... 2.25 1.95 1.75 
283/sK3467 2 75 2.35 1.80 
25131341P 2 25 1.95 1.75 
2SC1172 B 2 25 S MIN 1.95 so MIN 1.55 

AUDIO POWER 
10 s0 1oo 10 so 1o0 10 5. Ili TYPE min min min TYPE min min min min m ..... 

152/S3895 .30.25.21 1I6/SK3c54 .49.44.39 291/5K5440 .49.44.39 
153 '03274 .30.25.21 197 /SKS :', .59.54.49 292/se3441 .49.45.40 

RECTIFIER DIODES 100 SCO 

16Ç 
SC 

24C 19C 

125 1000vr2 5A 7C 
156 l000visA 18 
506 CAMPERMI VOLT -FAST RECOVERY 29 

SS ADDITIONAL SAVINGS SS 
-, PE 10 min SO min 100min TYPE 10 min 50 min 100 min 
102A .35 .32 .29 171 .49 .44 .38 
123A .18 .16 .14 184 .38 .33 .28 
123AP... .13 .11 .09 185 38 .33 .28 
128 
12 
130 

.38 .35 

.59 .55 
.29 
29 
.49 

198 
199 
234 

60 
18 
19 

.54 

.15 

.16 

.49 

.12 

.13 
159 .16 .13 .11 375 44 .42 .39 
162 2.25 1.95 1.49 712 .75 .69 .60 
163A 2.35 1.99 1.55 

FORACOMPLETELISTCALLORWRITE -C 0D OrOer, welcome (Min Order525i 
DIOITRON ELECTRONICS 

110 HILLSIDE AVENUE SPRINGFIELD. NEW JERSEY 07081 
Toll Free 1100-S284928 in NJ 201.579.9016 Telex 138441 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE OFFER GOOD WHILE SUPPLY LASTS 

ECG IS a Trade Marx Of P11M11pM ECG DlgltrOn Lie not associated wltn Philips ECG 

CIRCLE 57 ON FREE INFORMATION CARD 

TUBES! 59 cents. Year guarantee., Free catalog.
Tube tester $8.95. CORNELL, 4215 University. San
Diego, CA 92105.

BUGGED? Wiretapp ed ? Find out fast. Counte r
measures equipment catalog $1.00. CAPRI ELEC
TRONICS, Route 1R, Canon, GA 30520.

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi
ness-without investment. Write : BUS INESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

YOUR own rad io station! AM, FM, TV, Cable. li
censed/unlicensed. BROADCASTING, Box 130
F12, Paradise, CA 95969.

DEALERS wanted! DMM's, so lderless bread 
boards, soldering tools. Individuals welcome. CEN
TURY INTERNATIONAL COMPANY, Box 29762,
Dallas, TX 75229.

BUSINESS OPPORTUNITIES

EDUCATION & INSTRUCTION

$10.00-$360.00 week ly! Becom e circular mai ler.
No quotas. Sincerely interested. rush stamped en
velope : NATIONAL MA ILING , Box 19759 -RA12,
San Diego. CA 92119.

LEARN to be a television studio technician! After
only 14 months earn your degree and a great career
in video . Financial aid and national placement as
sistance. Dallas (214) 263-2613 or Long Beac h
(213) 595-1660. VIDEO TECHNICAL INSTITUTE.

FCC commercial general radiotelephone license
correspondence course. 60 individual lessons for
$89.50. Payment plan. Results guaranteed! Details
free. AMERICAN TECHNICAL INSTITUTE, Box
201, Cedar Mountain, NC 28718.

COMPUTER repair career training in 5 months by
accredited Florida electronics schoo l. Life time
placement. Financial assistance if qualified. Call
SYSTEMS TECHNOLOGY INSTITUTE, (305)
331-2840.

PRINTED circuit boards and artwork. Design Cadi
Cam plated through holes. Competitive pricing . Sm
Art work supported . EXPRESS CIRCUITS, 314
Cothren Street, PO.Box 58, Wilkesboro, NC 28697.
(919) 667-2100. .

PRINTED-CIRCUIT BOARDS

LOW quotes , high quality, quick service. Single,
double sided. multilayered boards. Prototypes
through production quantiti es. Des ign/layout ca
pabilities. Board assembly/turnkey facilities. Call or
write for quotes and info.-T.O.R.C.C.C., 1131 Tow
er, Schaumburg, IL 60195, (312) 490-1374.

INVENTORS

I ••

riii...;;;;;;;JJJJili'1S.S-1:2.7C7GHz Parabolic Dish 40' dBGain
LIFETIME WARRANTY

CompleteSystem $89.95 (Shipping Incl.)
Dealer Rates, ReplacementComponents

& Expert Repairs Available
K& SELECTRONICS Call now for same
P.O. BOX 34522 day shlpplngl
PHOENIX, AZ 85067 16021230-0640

VISA/MC/COD S2 cred it onphoneorders !

TV SCR Tester. Hand-held will also test triacs, di
odes, transistors, ECG 89 HO transistors in opera
tional mode. Defines AKG. Will save time. $49.95.
Send check or money order. BFE, P.O. Box 3942,
Albany, GA 31706-3942.
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$$WIN with thoroughbred/harness, Greyhound
handi capping software . .. $2 9 .95. e n 
hanced...$49.95. Professional footba ll handi cap 
ping system...$39.95. For most computers. Free
information . SOFTWARE EXCHANGE, Bo x
5382RE, W.Bloomfield, M148033. (800) 527-9467.

CABLE TV equipment. Scientific Atlanta, Zenith,
Jerrold, Oak, send $2.00 for catalog. K.D. VIDEO,
P.O. Box 29538 Mips., MN 55429.

THE BEST PLACEto BUY.SELL cr
TRADE NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX I II I·E • PLACENTIA. CA 92670

(7 1-1)632-772 1
Join Thousands of Reade rs Nationwide

Every Month
ONE YEAR U.S. SUB SCRIPTIONS

$10.00 • ltd Clas s • $ 15.00 • Ist Clas s
r liiiiiiiIiiiiII
~ __ :.I $)5.00 . Uf etime - Jrd Class ...

SATELLITE TV VIEWERS
Get the mo st complete w eek ly list ings.

Send $1 fOf' sample copy. (R

!3dttO~',':: O·
P.O. Box 308E, Fortuna, Cali fo rn ia 95540

800 -358 -9997 (U.S.) ·800-516-8787 (<Allf.)
707-715-1476 (all others)

BRAND new Oak descramblers, $35.00 each; Vari
sync Oak $45.00 each ; SB-3 $89.00; Tri-mode
$125.00; Bi-state $125.00; call us, we ship UPS
COD. PONDEROSA COMPANY, (303) 634-6666.

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA
TION for free information . Over a decade of service.
1 (800) 338-5656. In Massachusetts or Canada call
(413) 568-3753.

MASTERCARD AND VISA are now accepted
for payment of you r advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

MICRO SIZE!

ADD $40 FOR A & T

$9995
(FUll Kit)

$$
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TYPE 10min
171.. . ... .49
184.. .... .38
185 .. .....38
198...... .60
199 ...... .18
234 . .. .. . .19
375...... .44
712...... .75

-
ADDITIONAL SAVINGS

1000V/2.5A
1aaaV/5A
OAMPER/HI'VOLT-FAST RECOVERY

RECTIFIER DIODES
125
156
506
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FOR A COMPLETE LISTCALL ORWRITE- C.O.D.Orders wetcome (MIn. Order $25)
DIGITRON ELECTRONICS

110HillSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081
Toll Free 1'800-526'4928 In NJ201'379'9016 Telex 138441

PRICESSUBJECT TO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLY LASTS.
ECG isaTrade Mark of Philips ECG, olgltron Ele.not associated WithPhilips ECG.

TYPE 10 min 50 min 100min
102A. . . . . .35 .32 .29
123A.. ... .18 .16 .14
123AP.. . .13 .11 .09
128 .. .. .. .38 .35 .29
129 .... .. .38 .35 .29
130...... .59 .55 .49
159 .. .... .16 .13 .11
162 2.25 1.95 1.49
163A 2.35 1.99 1.55

$$

HIGH VOLTAGE TRIPLERS/MULTIPLIERS

SOURCE DISKETTE:
PC/ XT FORMAT

5'1. IN . $15

Digital Research Computers
(OF TEXAS)

P.O. BOX 381450 • DUNCAN VILLE TX 75138 • (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Si ngle Board

Computers, 55-50 Boards, an d other S-100 pro d u c t s.

TER M S: Add S3.00 postage. We pay balan ce. Orders under $15 add 75C handling. No
C.O .D. We accept Visa and M asterC ard. Texas Res. add 5~ 1 /8 °, o Ta x, Fo reign o rders
(except Ca na da) add 20°0 P & H. O rde rs ove r S50 ad d 85C: for in su rance.

THE NEW 65/9028 VT
ANSI VIDEO TERMINAL BOARD!

* FROM LINGER ENTERPRISES *
A second generation , low cost, high performance, mini sized,
single board fo r making your own RS232 Video Terminal. Use
as a computer console or with a MODEM for hook up to any of
the telephone-line computer services.
FEATURES :
* Uses the new SMC 9028 Video

Controller Chip coupled wi th a
6502A CPU .

* RS-232 at 16 Baud Rates from 50
to 19,200

* On board printer port!
* 24 X 80 form at (50/60 Hz).
* For 15,750 Hz (Horiz.) monitors.
* 3 Terminal Mod es: H-19, ADM3A,

and ANSI X 3.64-1979
* Wide and thin-line graphics.
* White cha racters on black back

ground or reversed.
* Character Att ributes: De-I nten ,

Inverse or Underline.
* Low Power: 5VDC @ .7A, ± 12VDC

@ 20MA.
* Mini size: 6.5 X 5 inches.
* Composite or split video .
* 5 X 8 Dot Matrix cha racters

(U/L case) .
* Answer back capability.
* Battery backed up status memory.
* For ASCII par all el keyboard.
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WANTED 
INVENTORS! AIM wants ideas. inventions. new 
products. improvements on existing products We 
present ideas to manufacturers Confidentiality 
guaranteed Call toll free 1 (800) 225 -5800 for infor- 
mation kit 

INVENTIONS. ideas, new products wanted' Indus - 
try presentation national exposition Call free 1 (800) 
528 -6050. Canada. 1 (800) 528-6060 X831 

DO IT YOURSELF TV REPAIR 
NEW...repair any TV...easy. Retired serviceman 
reveals secrets Write. RESEARCH, R13. Box 
601BR, Colville, WA 99114 

WRITE FOR 

McGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
toll free 1 800.346. 2433 for ordering only. 

1901 MCGEE STREET KANSAS CITY, MO 64108 

CABLE -TV DESCRAMBLERS 
ALL brands available We won't be undersold." 
Dealer inquiries welcome We ship COD s For 
catalog send $3.00 to CONSUMER VIDEO CORP., 
PO Box 913. Clifton Park, NY 12065. (518) 
783-5636 M -F 9AM -5PM E S T 

EPROM PROGRAMMING 
HOBBYISTS; Pretested EPROMS sold with your 
programming installed Program listing provided 
Fast service Write or call. ROMULUS MICRO - 
CONTROL, Box 8669, Rockville, MD 20856 (301) 
540.8863 

SPEAKER REPAIR 
SPEAKER recon ng- radio. hi -fi, musical instru- 
ment All work guaranteed SSI, 725 Archer Ave . Ft 
Wayne. IN 46808 (219) 42 -MUSIC 

LASERS 
HE -NE complete $129 95. modulated systems 
available LES ELECTRONICS, PO Box 800276. 
Dallas, TX 75380 

SATELLITE TV 
CABLE TV secrets - the outlaw publication the 
cable companies tried to ban HBO, Movie Channel. 
Showtime, descramblers, converters. etc Sup- 
pliers list included $8 95 CABLE FACTS. Box 711 - 
R, Pataskala. OH 43062 

CABLE TV Source Book- a complete listing of 
suppliers for hard -to -find converters. descramblers. 
technical information, schematics and much much 
more Full refund if not satisfied Send $4 95 to 
CABLE. Box 12505 -R. Columbus. OH 43212 

PATENTED optical process satellite sound system 
For information send 53 00 to BEDINI ELEC- 
TRONICS, PO Box 769, San Fernando. CA 91341 

SATELLITE systems $349 00. catalog $2 00 Also 
KU band, exports STARLINK, INC., 2603-16R Ar- 
tie. Huntsville, AL 35805 

BUILD your own satellite system and save' Instruc- 
tions, schematics. parts' Catalog $1 00 (refunda- 
ble) XANDI, Box 25647. Dept 21H. Tempe. AZ 
85282 
TUNE subcarriers on FM receiver Including multi- 
plex stereo. Plans $8 65. components $14 60. 
board $9.50. I.F. IN- NOVATIVE, Box 745, Madras. 
OR 97741 

59 degree brand name LNA's' LNB's' Ku -Band 
LNB's' Discount pricing' Send stamped envelope 
LNA, 201 E Southern. Suite 100H, Tempe. AZ 
85282 

QUALITY products -low prices -no gimmicks - 
send for free brochure and 800 number to S.S.E., 
POB 3833. Ocala, FL 32678 

OAK Orion "turn -on" modifications -Chip -kit- or 
"remote keypad details $1 00 NAS -SAT, Box 
5261. Long Beach. CA 90805 (213) 631-3552 

Pay TV and Satellite Descrambling 
All New 6th Edition! 

Now 100 pages of working schematics and 
theory for all major cable and satellite sys- 
tems. including Orlon, Video Cypher, Fantasy 
and Extasy New sections on how illegal de- 
scramblers are detected. Scientific Atlanta. 
Tri -Mode. Pilotless, Pico, Star -Lok IV and B- 
Mac bypasses Latest info on Orlon pirate 
chips and the breaking of Video Cypher The 
most complete source of descrambling info 
available $14.95, MOS handbook $10., Satel- 
lite systems under $600.00. $11.95. New 
winter product catalog S2.00. 

Shojiki Electronics Corp.. 1327R 

Niagara St.. Niagara Falls, NY 

14303. COD's 716 -284 -2163 

ATTENTION satellite dealers See everything with 
your video cypher 2000E demonstrator on all the 
transponders (secret modification voids manufac- 
turers warranty) Send $24 00 for VC kit Send 
$10 00 for full set of schematics of the Ma corn 
model 2000E receiver TV SHOP, 127 E Mission, 
Fallbrook, CA 92028 (619) 723 -1302 

DESCRAMBLER unscramble videocipher II satel- 
lite TV signals with Decipher -Two (video only) Sim- 
ple low cost circuit using only three timer ICs PC 
board. instructions $35 00 P.P. VALLEY MICRO- 
WAVE ELECTRONICS, Bear River. Nova Scotia. 
Canada BOS -180. (902) 467.3577. 

Quality Microwave TV Antennas 
Not Channel 1 910 2 7 GH: 

40 dB Gan True Par stoic 20 nob Don 
U l Lsted Power Toney 

Comp System S99.115(SINOP not anti 

DREAM CHASER SYSTEMS 

LIFETIME p o Bor 8014 Bta,na. WA 95230 

ARR AN TIES 
604 -590-3367If3 cradalphone ordarsI 

Maslarcard Vrsa COD's 01 Pr,cin 

PLANS AND KITS 
CATALOG Hobby ; oadcasting 1750 meters Ham 
CB transmitters. amplifiers. antennas. scramblers. 
bugging devices, more' PANAXIS. Box 130 -F12. 
Paradise. CA 95969 

CRYSTAL radio sets. plans, parts, kits. catalog 
St 00 MIDCO, 660 North Dixie Highway. Hot - 

lywood, FL 33020 

BUILD this five digit panel meter and square wave 
generator including an ohms. capacitance and fre- 
quency meter Detailed instructions $2 50 BAG - 
NALL ELECTRONICS. 179 May. Fairfield. CT 
06430. 

CABLE TV converters: Jerrold Products In- 
clude "New Jerrold Tri- Mode." SB -3, 
Hamlin. Oak VN -12. M -35 -B. Zenith, Mag- 
navox, Scientific Atlanta, and more. (Ouan- 
tily discounts) 60 day warranty. Service 
converters sold here. For fast service 
C.O.D. orders accepted. Send SASE (60 
cents postage) or call for into (312) 
637 -4408. Midwest Electronics. Inc., HIG- 

GINS ELECTRONICS, 5143 -R W. Diversey. 
Chicago. IL 60039. MC Visa orders accept- 
ed. No Illinois orders accepted. 

JERROLD gated pulse theory Twelve information 
packed pages covering DI 8 DIC converter opera- 
tion Includes introduction to trimode system $6 95 
plus Si 50 postage and handling ELEPHANT 
ELECTRONICS, INC., Box 41865 -J. Phoenix. AZ 
85080 (602) 581-1973 

TELEPHONE bug, FM room bug schematics with 
detailed construction procedures using Radio 
Shacks numbered parts Both, $6 00 Receivers 
available SHEFFIELD ELECTRONICS. 7223 
Stony Island. Chicago. IL 60649 

STRANGE stuff. Plans, kits. new items Build satel- 
lite dish $69 00 Descramblers. bugs, adult toys 
Informational photo package S3 00 refundable DI- 
RIJO CORPORATION, Box 212. Lowell, NC 28098 

DESCRAMBLE the latest video cassette copy pro- 
tection scheme Our simple Line Zapper circuit 
takes the litter out of your picture Complete plans 
and theory only $9 95 plus 51 50 postage and han- 
dling ELEPHANT ELECTRONICS. INC., Box 
41865.J. Phoenix, AZ 85080 (602) 581 -1973 

HI -FI speaker systems, kits and speaker compo- 
nents from the worlds finest manufacturers For be- 
ginners and audiophiles Free literature A&S 
SPEAKERS, Box 7462R, Denver. C080207 (303) 
399 -8609 

VOICE disguisers' Telephone bugs' FM bugs' 
Other kits' Catalog Si 00 (Refundable) XANDI. Box 
25647. Dept 60 Tempe. AZ 85282 

EXPERIMENT with fiber optics! Send your voice 
over a beam of light via an optical fiber Complete kit 
($39 95) includes microphone. speaker. fiber. PCBs 
and all parts Easily assembled Complete plans 
package only 55 95 Send to FIBER SCIENCES, 
Box 5355. Chatsworth. CA 91313 -5355 CA resi- 
dents add 6 5% 

ROBOTICS catalog for hobbyists 20% off sale 
$2 00 (refundable) ALPHA ROBOTICS INC., Box 
21091. St Paul. MN 55121 

SURROUND sound decoder plans Extracts hidden 
surround Sound track from any stereo audio -visual 
source Effects produced create remarkable spa- 
ciousness like being in a theater SSD features a 
built -in amplifier. volume and tone controls and line 
level out Easy to build For complete plans send 
$8 95 to SYNECTICS, 524 San Anselmo Avenue. 
Suite 201, San Anselmo. CA 94960 

JERROLD tri mode add -on circuit Complete kit 
includes PC board. parts, schematic and instruc- 
tions for interface in SB or DIC type units SIS 00 
ARUS ELECTRONICS, PO Box 662. Chappaqua. 
NY 10514 

BOOMING bass' Incredible his' Build your own 
graphic equalizer Studio quality' Plans 55 00 
BRUCE EDWARDS, 10326 Lawson Rd . Jackson- 
ville. FL 32216 

BRAIN waves control robot inexpensively with com- 
puter System plans $19 95 ROSE. 990 Seacoast 
I B . CA 92032 

DESIGN your own custom circuits on your Com- 
modore 4 i Just enter specifications and the corn - 
puter does the rest Send for free information 
WEASELGRAPHICS PROGRAM, Dept RE11. 
606 Thomasville, Pocahontas. AR 72455 

KITS! Stereo scratch filter, frequency counter, radar 
detector and more Semi- assembled and tested 
Write for free literature SERENA INDUSTRIES. 
1180 -A Aster Ave . Sunnyvale, CA 94086 

ZENITH cable anti -flash kits Dealers only 100% 
guaranteed Works where others fail UES. Box 
1206 Elgin. IL 60121 (312) 697 -0600 

PROGRAMMABLE chase light circuit. Useful as 
auto brake light system PC B . plans 56 50 PPD 
J.G.M. LABS, PO Box 62. Eola, IL 60519 

FREE microprocessing. memory chips. etc Free 
electronics magazine subscriptions, free education 
in computers For information write MICROSAT 
CORPORATION, 2401 N E Cornell Bldg . 133 Hill- 
sboro, OR 97124 

DESCRAMBLING, new secret manual. Build your 
own descramblers for cable and subscription TV. 
Instructions, schematics for SSAVI. gated sync. 
sinewave $8.95. Satellite descrambling manual. 
Thorough explanation of digital audio encoding 
$10.95. (HBO. Cinemax. Showtime. etc ) For imme- 
diate delivery add SI 00 CABLETRONICS, Box 
30502R, Bethesda. MD 20814 

COMPUTER plans kits 6802 micro kit $35 00. 280 
micro $40 00. EPROM programmer $30 00, plans 
$5 00 Build it yourself and save, MICRO MOD, 
1419W Colt. Chandler, AZ 85224 

SURVEILLANCE transmitters Dozen proven sche- 
matics. parts lists $10 00 SEAL. PO Box 15253. 
Plantation. FL 33318 
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WANTED
INVENTORS! AIM wants-ideas, inventions, new
products, improvements on existing products. We
present ideas to manufact urers . Confidentiality
guaranteed . Call toll free 1 (800) 225-5800 for infor
mation kit.

INVENTIONS, ideas. new products wanted! Indus
try presentation/national exposition. Call free1(800)
528·6050. Canada. 1 (800) 528-6060. X831.

DO IT YOURSELF TV REPAIR
NEW...repa ir any TV...easy. Retired serviceman
reveals secrets. Write. RESEARCH, Rt3 . Box
601BR, Colville. WA 99114.

~ WRITE FOR

~PQbi McGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for orderi ng only.

1901 MCGEESTREET KANSAS C ITY, MO. 64108

CABLE-TV DESCRAMBLERS
ALL brands available. "We won't be undersold."
Dealer inquiries welcome. We ship C.o. D.'s. For
catalog send $3.00 to CONSUMER VIDEO CORP.,
P.O. Box 913, Clifton Park. NY 12065 . (518)
783-5636 M-F 9AM-5PM E.S.T.

EPROM PROGRAMMING
HOBBYISTS; Pretested EPROMS sold with your
progra mming installed. Program listing provided .
Fast service. Write or call : ROMULUS MICRO
CONTROL, Box 8669, Rockville , MD 20856. (301)
540-8863.

SPEAKER REPAIR
SPEAKER reconing-rad io. hi-fi, musica l instru
ment. All work guaranteed. SSI, 725 Archer Ave., Ft.
Wayne. IN 46808. (219) 42-MUSIC.

LASERS
HE -NE complete $129.95. modu lated systems
available LES ELECTRONICS, PO Box 800276,
Dallas. TX 75380.

SATELLITE TV
CABLE TV secrets- the outlaw publication the
cable companies tried to ban. HBO. Movie Channel,
Showt irne, descramblers, conve rters , etc. Sup
pliers list included $8.95. CAB LE FACTS, Box 711
R, Pataskala. OH 43062.

CABLE TV Source Book- a complete listing of
suppliers for hard-to-find converters, descrarnblers,
technical information. schematics and much much
more. Full refund if not satisfied. Send $4.95 to
CABLE. Box 12505-R, Columbus, OH 43212.

PATENTED optical process satellite sound system.
For information send $3.00 to : BEDINI ELEC 
TRONICS, PO Box 769. San Fernando. CA 91341 .

SATELLITE systems $349.00, catalog $2.00. Also:
KU band. exports. STARLlNK, INC., 2603-16R Ar
tie , Huntsville. AL 35805.

BUILD your own satellite system and save! Instruc
tions, schematics. parts ! Catalog $1.00 (refunda
ble): XANDI, Box 25647. Dept. 21H. Tempe, AZ
85282.
TUNE subcarriers on FM receiver. Including multi
p lex ste reo. ·P lans $8 .65 , components $14.60 .
board $9.50. I.F. IN-NOVATlVE, Box 745. Madras.
OR 97741.

59 degree brand name LNA's! LNB's! Ku-Band
LNB's! Discount pricing! Send stamped envelope:
LNA, 201 E. Southern, Suite 100H, Tempe. AZ
85282 .

QUALITY produc ts-low prices-no gimmicks
send for free brochure and 800 number to S.S.E.,
POB 3833, Ocala. FL 32678.

OAK Orion "turn-on" modifications: "Chip-kit" or
"remote keypad ." detai ls $1.00. NAS·SAT, Box
5261. Long Beach. CA 90805. (213) 631-3552.

Pay TV and Satellite Descrambling
All New 6th Edition!

Now 100 pages of working schematics and
theory for all major cable and satellite sys
tems, including Orion. Video Cypher, Fantasy
and Extasy. New sections on how illegal de
scramblers are detected. Scientific Atlanta.
Tri-Mode, Pilotless. Pico, Star-Lok Wand B
Mac bypasses. Latest info on Orion pirate
chips and the breaking of Video Cypher. The
most complete source of descrambling info
available $14,95, MDS handbook $10., Satel
lite systems under $600.00, $11.95. New
winter product catalog $2.00,

Shojiki Electronics Corp. , 1327R
Niagara St. , Niagara Falls, NY
14303. COD's 716-284·2163

ATTENTION satellite dealers. See everything with
your video cypher 2000E demonstrator on all the
transponders (secret modification voids manufac
turers warranty). Send $24.00 for VC kit. Send
$10.00 for full set of schematics of the Malcom
model 2000E receiver. TV SHOP, 127 E. Mission.
Fallbrook. CA 92028. (619) 723-1302.

DESCRAMBLER unscramble videocipher 11 satel
lite TV signals with Decipher-Two (video only). Sim
ple low cost circuit using only three timer IC's. P.C.
board, instructions $35.00. P.P. VALLEY MICRO
WAVE ELECTRONICS, Bear River. Nova Scotia,
Canada BOS-180. (902) 467-3577.

I

Multi-Channel 1.9 to 2.7 GHz
40 dB Gain True Parabolic 20 inch Dish

U.L Usted Power Tuner
Comp oSystem : $99 .95 (Shipp . not incl.)

DREAM CHASER SYSTEMS
LIFETIME P.O. Box 8014 • Blaine, WA . 98230
ARRANTIES 604-590-3367 ($3 credit -ph one orders)

MasterCard Visa COD 's at . Pricin

PLANS AND KITS
CATALOG: Hobby/broadcasting/1750 meters/Ham/
CB: transmitters. amplifiers, antennas, scramblers.
bugging devices. more! PANAXIS, Box 130-F12.
Paradise, CA 95969.

CRYSTAL radio sets. plans . parts. kits . catalog
$1.00. MIDCO , 660 North Dixie Highway. Ho l
lywood. FL 33020.

BUILD this five digit panel meter and square wave
generator including an ohms. capacitance and fre
quency meter. Detailed instructions $2.50. BAG
NA LL ELECTRONICS, 179 May. Fairfield , CT
06430.

CABLE TV converters: Jerrold Products ln
elude "New Jerrold Tri-Mode," SB-3,
Hamlin, Oak VN·12, M·35·B, Zenith, Mag
navox, Scientific Atlanta. and more. (Ouan·
tity discounts) 60 day warranty. Service
converters sold here. For fast service
C.O.D. orders accepted. Send SASE (60
cents postage) or call for info (312)
637·4408. Midwest Electronics, Inc., HIG
GINS ELECTRONICS, 5143·R W. Diversey,
Chicago, IL60039. MCNisa orders accept
ed. No Illinois orders accepted.
JERROLD gated pulse theory. Twelve information
packed pages covering DI & DIC converter opera
tion. Includes introduction to trimode system. $6.95
plus $1.50 postage and hand ling . ELEPHANT
ELECTRONICS, INC., Box 41865-J, Phoenix. AZ
85080. (602) 581-1973.

TELEPHONE bug, FM room bug schematics with
detailed constr uction procedures us ing Radio
Shack's numbered parts. Both, $6.00. Receivers
available . SHEFFIELD ELECTRONICS, 7223
Stony Island. Chicago, IL 60649.

STRANGE stuff, Plans. kits. new items. Build satel
lite dish $69.00. Descramblers, bugs. adult toys.
Informational photo package $3.00 refundable. 01
RIJO CORPORATION, Box 212, Lowell, NC28098.

DESCRAMBLE the latest video cassette copy pro
tection scheme. Our simple Line Zap per circuit
takes the jitter out of your picture. Complete plans
and theory only $9.95 plus $1.50 postage and han
dling. ELEPHANT ELECTRONICS , INC ., Box
41865-J. Phoenix. AZ 85080. (602) 581-1973.

HI-FI speaker systems, kits and speaker compo
nents from the world's finest manufacturers. For be
ginners and audioph iles . Free li teratu re. A&S
SPEAKERS , Box 7462R, Denver,CO 80207. (303)
399-8609.

VOICE disguisers! Telephone bugs ! FM bugs !
Other kits! Catalog $1.00 (Refundable):XANDI, Box
25647, Dept. 60F. Tempe. AZ 85282.

EXPERIMENT with fiber optics! Send your voice
over a beam of light via an optical fiber. Complete kit
($39.95) includes microphone. speaker, fiber, PCB's
and all parts. Easily assembled. Complete plans
package only $5.95. Send to: FIBER SCIENCES,
Box 5355. Chatsworth. CA 91313-5355. CA resi
dents add 6.5%.

ROBOTICS catalog for hobbyists. 20% off sale.
$2.00 (refundable). ALPHA ROBOTICS INC., Box
21Q91 . St. Paul. MN 55121 .

SURROUND sound decoder plans. Extracts hidden
surround Sound track from any stereo audio-visual
source. Effects produced create remarkable spa
ciousness like being in a theater. SSD features a
built-in amplifier. volume and tone controls and line
level out. Easy to build. For complete plans send
$8.95 to SYNECTICS, 524 San Anselmo Avenue,
Suite 201, San Anselmo. CA 94960.

JERROLD tri mode add-on circuit. Complete kit
includes PC board, parts, schematic and instruc
tions for interface in SB or DIC type units $15.00.
ARUS ELECTRONICS, PO Box 662. Chappaqua.
NY 10514.

BOOMING bass ! Incredible hi's ! Build your own
graph ic equalize r. Studio qualityl Plans $5.00.
BRUCE EDWARDS, 10326 Lawson Rd.. Jackson
ville. FL 32216.

BRAIN wavescontrol robot inexpensively with corn
puter. System plans $19.95. ROSE, 990 Seacoast
I.B.• CA 92032.

DESIGN your own custom circuits on your Com
modore 6¥t28. Just enter specifications and the com
puter does the rest. Send for free information.
WEASELGRAPHICS PROGRAM, Dept .' RE11,
606 Thomasville, Pocahontas. AR 72455.

KITS! Stereo scratch filter. frequency counter, radar
detector and more. Semi-assembled and tested.
Write for free literature. SERENA INDUSTRIES,
11 80-A Aster Ave.• Sunnyvale, CA 94086.

ZENITH cable anti-flash kits. Dealers only. 100%
guaranteed. Works where others fail. UES. Box
1206 Elgin. IL 60121 . (312) 697-0600.

PROGRAMMABLE chase light circuit. Useful as
auto brake light system P.C.B., plans $6.50 PPD.
J.G,M. LABS, PO Box 62. Eola. IL 60519.

FREE microprocessing, memory chips, etc. Free
electronics magazine subscriptions, free education
in computers. For information write MICROSAT
CORPORATION, 2401 N.E. Cornell Bldg., 133 Hill
sboro, OR 97124.

DESCRAMB LlNG, new secret manual. Build your
own descramblers for cable and SUbscription TV.
Instructions, schematics for SSAVI, gated sync .
sinewave. $8.95. Satellite descrambling manual.
Thorough explanation of digita l audio encoding.
$10.95. (HBO, Cinernax, Showtirne, etc.) For imme
diate delivery add $1.00. CABLETRONICS, Box
30502R, Bethesda, MD 20814.

COMPUTER plans/kits 6802 micro kit $35.00. Z80
micro $40.00. EPROM programmer $30.00. plans
$5.00. Build it yourself and save! MICRO MOD,
1419W. Colt. Chandler, AZ 85224.

SURVEILLANCE transmitters. Dozen proven sche
matics, parts lists. $10.00. SEAL, PO Box 15253,
Plantation, FL 33318.
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anazInc 
DEVICES 

PLANS -Ail Parts Available in Stock 
LC5 BURNING CUTTIG CO2 LASER .. $20 00 

RUB3 RUBY LASER RAY PISTOL .... 20 00 

BTC5 1.5 MILLION VOLT TESLA COIL.. 15 00 
PTG1 PLASMA TORNADO GENERATOR 10 00 

GRAl- GRAVITY GENERATOR 10 00 

MAGNETIC CANNON PROJECTOR 10 00 

KITS -Includes Plans and Parts 

LHC2K SIMULATED RED GRN'YEL LIGHT 

LASER 34 50 

BTC3K 250.000 VOLT TESLA COIL 159 50 
IOG1KIONRAYGUN 10950 
PSP3K PHASOR SHOCK WAVE PISTOL 49 50 

STG1K- STUN %PARALYZING GUN 39 50 
'NM INFINITY TRANSMITTER 134.50 
MFT1K 2.3 MILE RANGE FM VOICE 

XMTR PC BOARD 49 50 

ASSEMBLED AND TESTED PRODUCTS 
LGU30 RED 1MW PORTABLE HENE 

LASER 349 50 

TCL30 SOLID STATE TESLA COIL 35KV 84 50 
IPG50 POCKET PAIN FIELD GENERATOR 64 50 

BLS10 BLASTER DEFENSE WEAPON 89 50 

ITM10 -100KV SHOCK AND STUN GUN 99 50 

PPF10 PHASOR PAIN FIELD PORTABLE 249 50 

SNP20 SECURITY PHONE LISTENER 99.50 

CATALOG CONTAINING DESCRIPTIONS OF 

ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 

St 00 OR INCLUDED FREE WITH ALL ABOVE OR- 

DERS 

PLEASE INCLUDE S3 00 PH ON ALL KITS AND 

PRODUCTS PLANS ARE POSTAGE PAID SEND 

CHECK MO, VISA. MC TO 

I_ INFORMATION UNLIMITED 
PO BOX 716, DEPT. N1 AMHERST. NH 03031 

THIS I.B.M®P.C. 
HARDWARE 

only 9900 

MADE FOR 
PORTABLE 

CLONE 
HACKERS ONLY 

IS FOR 

MONITOR. 

CARD 

SOFTWARE 

OPERATION 

ZX 171® 

640 BY 420 LçCD 

ÓLOR GRAPHICS 
63 KEY KEYBOARD 
HAYES MODEM 
DESK TOP SOFTWARE 
I2VDC /II5VAC 
FLOPPY DISK CONTROLLER 
SCHEMATICS 
TECH MANUAL 
CASE NOT AVAILABLE 

THE ZEN /TH 
PC PAF Qj 

SMART STE lJl lí}J CR(C7, 

6085 CPU BOARD 
RS232 INTERFACE 
50 -19 2K BAUD 
36 INSTRUCTIONS IN ROM v 2 STEPPER MOTORS !" 
1 8 DEG 9 OZ 1 N -- - 
DRIVER BOARD i 

JOYSTICK CONTROL 117 
SOLINOID DRIVER .w 
POWER SUPPLY 
TRANSFORMER REQUIRED 

99°° 74 PAGE MANUAL pal 
SCHEMATICS 
USE IT FOR A PLOTTER OR ROBOT 

APPLE SERIAL CARD 
HARD WARE HANDSHAKING WORKS 
MODEMS FULL APPLE FIRMWARE 
TOCOLS ARE SUPPORTED ON CARD 
HARDWARE DEPENDENT CODE IS 

T PLUG AND GO 

55 
Advanced I is S tern 

WITH 
PRO- 

NO 
NEEDED 

00 29 .. SPATCHER" RANCI On" 
CA ADD 65%TAX PREPAID ORCODONLY OMER000D 
wNll( SUPPLIES LAST I S DAY TRIAL PERIOD ON t K 5T 
'TENS PRICES SUBJECT TO CHANGE SUBJECT TO OUR 
I S DAY SALES AGGRE(HENT CALL FOR A COPY 

SILICONVALLETSURPLUS 
415-261-4506 

10AM -6PM CLOSED SUN& MON 
]4tidnat.4 

44010AKP 
OAKLAND 

D0T 

CA 94601 
AT 

NIGH d.880 

CIRCLE 187 ON FREE INFORMATION CARD 

R -E ROBOT 

continued from page 56 

need is a way to transport our commands 
from the control terminal to the robot. 
That is done using an RF link. The link 
interfaces to the terminal via the ternit 

DRIVE 
MOTORS 

STEPPER 

MOTORS 

SERVO 

MOTORS 

BATTERY 

10 

VAC 

e--0 
SENSE 

SWITCHES 
ENVIRONMENTAL 

SENSORS 

FIG. 2 -MOST OF THE BASIC CONTROL CIRCUITS are located on a single custom board. designated 
Board 1. That board is shown here in block- diagram form. 

of FORTH is written in FORTH, the inter- 
nal routines are available to the program- 
mer, and we can use parts of the FORTH 
interpreter in the RCL interpreter. The end 
result is an interactive RCL that can be 
modified by the user, and that can be used 
without a disk drive. We will be looking at 

RCL in depth in a future installment. 

Operator interface 
lost applications of robots are limited 

not by the ability of the hardware to per- 
form a given task, but by the amount of 
time it takes to "teach" the robot. RCL 
significantly improves programming pro- 
ductivity. 

Several methods of operator interface 
were considered. One was the "teach pen - 
dant" approach wherein motion se- 
quences are learned and stored for recall 
and execution at a later time. However, 
after both utility and expense were consid- 
ered, all other methods of interface were 
abandoned in favor of using a serial termi- 
nal. The reason is that almost everyone 
who considers building a robot has a ter- 
minal or a personal computer that can 
emulate a terminal. And if a more sophis- 
ticated method of control is desired, the 
required modifications are easy to per- 
form. However, modifications of that sort 
are left to the ingenuity of the reader. 

It is important to be able to operate the 
robot from a remote location. What we 

nal's serial port. 
Table 1 shows how our robot stacks up 

against several of the leaders in the per- 
sonal -robot market: the RB-5X from RB 
Robots (14618 W. Sixth St., Golden, CO 
80401) and the Heath (Benton Harbor, MI 
49022) HERO 2000. When you compare 
the capabilities of those robots to ours, we 
think you'll find that our inexpensive, 
build -it- yourself robot more than holds its 
own against the competition. 

That concludes our overview of the R -E 
robot. In the coming months we will ana- 
lyze each of the robot's subsystems in 
detail and show you how you can adapt 
our design to your applications. 

As part of the design process, a special 
section of RE -BBS, Radio-Electronics' 
new computer bulletin -board sery ice, will 
be dedicated for use by robot builders. We 
invite readers who devise interesting ap- 
plications, programs, and experiments, or 
who discover sources of parts, or who 
have questions, answers, or any other in- 
formation of general interest to share that 
information with others by posting it on 
the bulletin board. In addition, the author 
and the editors will be posting circuit 
modifications, design updates, and sup- 
plier information there for your con- 
venience. By sharing information in that 
way, we hope to develop the kind of per- 
sonal robot that has long been promised 
but never produced. R -E 

FIG. 2-MOST OF THE BASIC CONTROL CIRCUITS are located on a single custom board, designated
Board 1. That board is shown here in block-diagram form.

nal's serial port .
Table 1 shows how our robot stacks up

against several of the leaders in the per
sonal-robot market: the RB-5X from RB
Robots (14618 W. Sixth St., Golden, CO
80401) and the Heath (Benton Harbor, MI
49022) HERO 2000 . When you compare
the capabilities of those robots to ours, we
think you' ll find that our inexpensive ,
build-it-yourselfrobot more than holds its
own against the competition.

That concludes our overview of the R-E
robot. In the coming months we will ana
lyze each of the robot' s subsystems in
detail and show you how you can adapt
our design to your applications.

As part of the design process , a special
section of RE-BBS , Radio-Elect ronics'
new computer bulletin-board service, will
be dedicated for use by robot builders. We
invite readers who devise interesting ap
plications, programs, and experiments, or
who discover sources of parts, or who
have questions, answers, or any other in
formation of general interest to share that
information with others by posting it on
the bulletin board . In addition , the author
and the editors will be posting circuit
modifications, design updates, and sup
plier informatio n there for your co n
venience. By sharing information in that
way, we hope to develop the kind of per
sonal robot that has long been promised
but never produced . R-E

need is a way to transport our commands
from the control termina l to the robot.
That is done using an RF link. The link
interfaces to the terminal via the termi-
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of FORTH is written in FORTH, the inter
nal routines are available to the program
mer, and we can use parts of the FORTH
interpreter in the RCL interpreter. The end
result is an interactive RCL that can be
modified by the user, and that can be used
without a disk drive. We will be looking at
RCL in depth in a future installment.

Operator interface
Most applications of robots are limited

not by the ability of the hardware to per
form a given task, but by the amount of
time it takes to "teach" the robot. RCL
significantly improves progra mming pro
ductivity.

Severa l methods of opera tor interface
were considered. One was the " teach pen
dant" ap proach wherein motion se 
quences are learned and stored for recall
and execution at a later time. However,
after both util ity and expense were consid
ered , all other methods of interface were
abandoned in favor of using a seria l termi
nal. The reason is that almost everyone
who considers building a robot has a ter
minal or a persona l computer that can
emulate a terminal. And if a more sophis
ticated method of contro l is desired , the
required modifications are easy to per
form . However, modificat ions of that sort
are left to the ingenui ty of the reader.

It is important to be able to operate the
robot from a remote location . What we

INFORMATION UNLIMITED
ao. BOX 716. DEPT. N1 AMHERST, NH 03031

• CATALOG CONTAINING DESCRIPTIONS OF
ABOVE PLUS HUNDREDS MORE AVAILABLEFOR
$1.00 OR INCLUDED FREE WITH ALL ABOVEOR
DERS.

PLEASE INCLUDE $3.00 PH ON ALL KITS AN D
PRODU CTS. PLANS ARE POSTAGE PAID . SEN D
CHECK . MO, VISA, MCTO :

KITS--Includes Plans and Parts
• LHC2K SIMULATED REO/GRNIYEL LIGHT

LASER. . . . 34.50
• BTC3K 250.000VOLT TESLA COIL 159.50
• 10G1K ION RAY GUN . . .. . 109.50
• PSP3K PHASOR SHOCK WAVE PISTOL 49.50
• STG1K-STUNIPARALYZI NG GUN 39.50
• INF1KINFI NITY TRANSMITTER 134.50
• MFT1 K 2-3 MILE RANGEFM VOICE

XMTR PC BOARD 49.50

ASSEMBLED AND TESTED PRODUCTS
• LGU30 RED 1MWPORTABLE HENE

LASER. . .. . . 349 .50
• TCL30 SOLID STATE TESLA COIL 35KV 84.50
• IPG50 POCKET PAINFIELDGENERATOR 64.50
• BLS1 0 BLASTER DEFENSE WEAPON ... 89.50
• ITM1D-100KV SHOCK AND STUN GUN 99.50
• PPF10 PHASOR PAIN FIELD PORTABLE 249.50
• SNP20 SECURITY PHONE LISTENER ... 99.50

SMART ST PPER SYSTEM
e &0&5 CPU BOARD
RS232 INTERFACE

50- 1<).2KBAUD ~~..36 INSTRUCTIONS IN ROM .:?~
e 2 STEPPER MOTORS
1.&DEG @ <) OZ IN -"",,,'"
e DRIVER BOARD _~~, :,,,

JOYSTICK CONTROL M'~"
SOLINOIDDRIVER :::'-:0'
POWER SUPPLY ..,,~. ..,~.

TRANSFORMER REQU IRED
e 74 PAGE MANUAL onlT 99 00

SCHEMATICS
USE IT FOR A PLOTTER OR ROBOT

APPLE SERIAL CARD
HARD WARE HANDSHAKING WORKS WITH
MODEMS. FULL APPLE FIRMWARE PRO
TOCOLS ARE SUPPORTEDON CARD. NO
HARDWARE DEPENDENT CODE IS NEEDED
JUST PLUG AND GO
al5 AdvancedL09ic Sy.tem, I 2900
"DISPAT HER" BRAND on T

CIRCLE 187 ON FREE INFORMATION CARD

CA. ADD 6.5% TAX. PREPAIDORC.O.DONLY. OFFER GOO D
WHILESUPPLIESLAST. 15 DAY TRIAL PERIOD ON HOST
ITEMS. PRICES SUBJECT TOCHANGE. SUBJECT TOOUR
15 DAY SALES AGGREEMENTCALL FO R ACOPY

SILICON"Y..LLETSURPLUS 44glKO['AKN~RT
415-261-4506 CA. ZT460 1

1OAM- 6PM CLOSED SUN .~ MON HIGHs: 880
PE EP/ DE

THIS I.B.M~P.C. CLONE IS FOR
HARDWARE HACKERS ONLY

640 BY 420 LCD MONITOR
SOCKETS FOR 640K RAM
COLOR GRAPHICS CARD
63 KEY KEYBOARD
HAYES MODEM SOFTWARE
DESK TOP SOFTWARE
12VDC/ 115VAC OPERATION
FLOPPY DISKCONTROLLER
SCHEMATICS

onlT 9900TECH. MANUAL
CASE NOT AVAILABLE

MADEFORTHE ZEN/THe ZX17 1e
PORTABLEPC ALL F R DETAILS

PLANS--AII Parts Available in Stock
• LC5 BURNING CUTIlG C02LASER $20.00
• RUB3 RUBY LASER RAY PISTOL 20.00
• BTC5 1.5 MILLION VOLTTESLA COIL 15.00

• • PTG1 PLASMA TORNADO GENERATOR 10.00
• GRA1-GRAVITYGENERATOR 10.00
• MAGNETICCANNON PROJECTOR 10.00
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 Radie J'haek Parti Plaee 
0 HOBBYIST'S HOLIDAY! OVER 1000 PARTS IN STOCK! 

Sound- Generator IC 

995 3 Independent 
Analog Outputs 

Adds Sound Effects to Your Computer 
This chip is a great way to "dress -up" your pro- 
grams, Only your imagination will limit the type of 
sound effects and music you can produce' The 
three analog audio outputs are independently pro- 
grammable Two general -purpose 8 -bit I/O ports 
and single 5 VDC supply operation make it easy to 
interface with most microprocessors 40-pin DIP 
With interfacing and programming data 
276.1787 9.95 

Touch -Tone Decoder IC 

DTMF Receiver 
In A Single IC 1295 

For Many Remote Control Applications 
High performance. easy to use Features single 
analog input and 8 built -in switched-capacitor 
filters Selectable hexadecimal or binary coded 2 
of 8 output Clocked by low -cost 3 58 MHz crystal 
(see below) 18 -pin, 5 VDC. single supply With 
detailed data and circuitry examples 0276.1303 
3.58 -MHz Crystal. 0272 -1310 1.89 

o 

Voice Synthesizer Team 

IRIPPRIP (1) '" 1 

Adds Voice Function to Your Computer 
(1) Text -to- Speech IC. Translates ASCII data 
to direct Synthesizer 0276 -1786 16.95 
(2) Speech Synthesizer. MOS/LSI. Easy in. 
terfacing with most computers 
0276-1784 12.95 

8 -Bit A /D Converter IC 
Complete Data Acquisition 

System in One IC 

High -speed data transfer wit 
minimum support comps 
nents Features single 5 VD( 
supply operation, internal sys 
tem clock, single analog moo* 
and an on-chip sample -anw 
hold circuit. 8 -pin DIP wit, 
data 0276-1796 6.95 

(3) 

DC Fan and Trans 

(4) 

(3) 3' Brushless DC Fan. Low- noise. No hum or 
AC field problems 0273 -243 14.95 
(4) UL- Recognized Heavy -Duty Transformers. 

Voris 

126 CT 
252 CT 
`e e CT 

Amps Cal No Each 
30 
20 
20 

273.1511 
273-1512 
273 -ISIS 

6.99 
7.49 
11.99 

IC Chime, Siren and Buzzer 
(5) 

For Alerters, Alarms, Timers and Fun! 
(5) Electronic Chime. Delivers 80 dB ding- 
dong at 12 VDC 4273 -071 6.95 
(6) Tri -Sound Siren. 3 distinctive sounds Deliv- 
ers 80 dB at 3 VDC 0273.072 5.95 
(7) Two-Tone Plezo Buzzer. 100 dB minimum 8 
to 16 VDC 0273 -070 8.95 

LEDs Light up the Season! 
(8) 

(10) / . (12) 

(8) Super -Bright Red LED. .276-066 99c 
(9) Blinking Red LED. 0276036 1.19 
(10) Blinking Green LEO. 0276.030 1.19 
(11) Flashing Lamps. Yellow, red. green. Ideal for 
model trains 1272-1097 Pkg.of 3/991 
(12) Xenon Strobe Tube. 0272-1145 2.99 

"Pro-Look" Finishing Touches 
(15) 

0(1*) rilli11115 
(13) (14) 1' /t.- Dia. Knobs For ' /." shafts 
0274-432 Pkg. of 2/1.49 
1. Ola. Knobs. 1274.433 Pkg. of 2/995 
(15) Our Finest Two -Tone Enclosures. 
Small. 1, she x 8' /. x 6' /e 0270 -272 _ ..... 5.99 
Large. 3' /ie x 8,/4x 6' /s. 0270.274 7 99 

Mini Relays and Switches 

(16)- (1"i (18) 

(16) Micro-Mini SPDT. Rated t amp at 125 VAC 
5 VDC. 90 mA. 550ohm coil 0275 -240 1.69 
With 12 VDC Coil. 0275.241 1.69 
(17) Submini SPST PC -Mount Toggle. Rated 
0 3 amp at 125 VAC 9275 -645 1.59 
(18) DPOT Knife Switch. Rated 0.5 amp at 250 
VAC 1275-1537 995 

Insulated -Clip Jumpers 

10 -Piece Electronic Tool Kit 

1495 
111=111111--- 

Complete _- 
Home/Shop a Set-Up 

Includes 30 -watt UL listed soldering iron and stand 
solder, solder aid. needle -nose peen. diagonal cutter 
three screwdrivers and heat sink 964.2801 

Scientific Calculator 

Never Needs 
Batteries! 

29.5 
EC -401$. Solar -powered tolling -style Entra -large 
keys and LCD display 76 useful functions 10 -digit 
mantissa. 2 -dga emonent 985-982 

Solderless Breadboard 

1995 

Big 2V. x 6`I2" size. mounted on a 7 x 4- stay -put' 
steel base with rubber feet Provides a total of 640 
plug-in 14 points Includes three binding posts la ex- 
ternal COnnCtrons 1276-169 

Solar Energy Project Set 

I Perfect for 
Science 
Protects 

r- )e 995 
.nuovM the future promise of solar technology today' 
Comes complete with solar cell prewved to a DC motor. 
coke wheels. reopeker and booklet with interesting 
protects 9277 -1201 

Secure Connections for Easy Testing 
(19) Set of 10 Test Cables. 14- long 
0278 -001 3 49 
(20) 20- Mini -Clip Leads. 
276016 Pair /2.99 
(21) Eft. Coiled Leads. Probes at one end. ba- 
nana plugs at other. 1278-750 Pair/3.89 

Handy Folding Multitester 
Ideal for Home /Auto /Shop 

You get durability and famous Micronta' quality 
and save 58 07 Features 25 switch-selected 
ranges Meter movement is shunted when 
closed Fuse and surge absorber protected Four 
detented hinge positions for easy -view position - 
ing Measures AC /DC voltage. DC current and 
resistance 7`/. x 4s /re x 1 r /.- when open. With 
probes, manual. Batteries extra 022-211 

Over 1000 items in stock: Binding posts. Books, Breadboards, Buzzers, Capacitors. Chokes, Clips, Radio Ihack Connectors. Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Recti- 
Relays. Resistors. Switches, Toots. Transformers, Transistors, Wire, Zeners and more! A DIVISI OP TANDY CORPORATION 

Pecesgoyat;u- rr-ï na- ^air rid Oates 

CIRCLE 78 ON FREE INFORMATION CARD 
95 

£~ lIadl8 Ihaek Itart/ltlaelr~
~_OOHOBBYIST'S HOLIDAY! OVER 1000 PARTS IN STOCK! o§

Sound-Generator IC Touch-Tone Decoder IC Voice Synthesizer ream

8-Bit AID Converter IC
Complete Data Acquisition

System in One IC
High-speed data transfer with
min imum support compo
nents. Features sing le 5 VDC
supply operation, internal sys
tem clock, single analog input
and an on-chip samp le-and
hold circuit. 8-pin DIP with
data . #276-1796 6.95

(1) (2)

Adds Voice Function to Your Computer
(1) Text-to-Speech IC. Translates ASCII data
to direct Synthesizer. #276-1786 16.95
(2) Speech Synthesizer. MOSILSI. Easy in
terfac ing with most computers .
#276-1784 12.95

DTMF Receiver
In A Single IC

For Many Remote Control Applications
High performance, easy to use! Features single
analog input and 8 built -in switched-capacitor
filters . Selectable hexadecima l or binary coded 2
of 8 output. Clocked by low-cost 3.58 MHz crystal
(see below). 18-pin, 5 VDC, single supply. With
detailed data and circuitry examples. #276-1303
3.58-MHz Crystal. #272-1310 1.69

995 3 Independent
Analog Outputs

Adds Sound Effects to Your Computer
This chip is a great way to " dress-up" your pro
grams! Only your imagination will limit the type of
sound effects and music you can produce! The
three analog audio outputs are indep endently pro
grammable. Two general-purpose 8-bit 1/0 ports
and single 5 VDC supply operation make it easy to
interface with most microprocessors. 40-pin DIP.
With interfacing and programming data .
#276-1787 9.95

LEDs Light up the Season!

~) ~ ~~~p (12)

~O) ;
(8) Super-Bright Red LED. #276-066 99¢
(9) Blinking Red LED. #276-036 1.19
(10) Blinking Green LED. #276-030 : 1.19
(11) Flashing Lamps. Yellow, red, green . Ideal for
model trains . #272-1097 Pkg.of 3/99¢
(12) Xenon Strobe Tube . #272-1145 .. . . . 2.99

Secure Connections for Easy Testing
(19) Set of 10 Test Cables. 14" long .
#276-0m 3.49
(20) 20" Mini-Clip Leads.
#278-016 Pair/2.99
(21) 6-ft. Coiled Leads. Probes at one end , ba-
nana plugs at othe r. #278-750 Pair/3.89

InSUlated-Clip Jumpers
(19)

Mini Relays and Switches

For Alerters, Alarms, Timers and Fun!
(5) Electronic Chime. Delivers 80 dB " ding-
dong " at 12 VDC. #273-071 6.95
(6) Tri-Sound Siren. 3 distinctive sounds . Deliv-
ers 80 dB at 3 VDC. #273-072 5.95
(7) Two-Tone Plezo Buzzer. 100 dB minimum. 8
to 16 VDC. #273-070 8.95

(16) (17)r;J (18)

(16) Micro-Mini SPOT. Rated 1 amp at 125 VAC.
5 VDC, 90 rnA, 550-ohm coil. #275-240 . . 1.69
With 12 VOC Coil. #275-241 1.69
(17) Submini SPST PC-Mount Toggle. Rated
0.3 amp at 125 VAC. #275-645 1.59

~~60:BI~5n~~e .~w~tC.h: .~~~~~ ?:~ ~~p a~ ~~~

IC Chime, Siren and Buzzer
(5)

DC Fan and Trans
(3)

(13) 14)

(13) (14) 1'11." Ola. Knobs For ' /4" shafts.
11274-432 Pkg . of 2/1.49
1" Ola. Knobs. #274-433 Pkg. of 2/99¢
(15) Our Finest Two-Tone Enclosures.
Small . l ' 5/, . x8

'/
4 x6

'
/8. #270-272 5.99

Large. 3'1' 8 x 8'/4 X 6'/ 8. #270-274 7.99

CDco
0)

o
mo
m
~
OJ
m
::IJ

Handy Folding Multitester
Ideal for Home/Auto/ShOp

SALE!
27% Off

2188

Reg.
29 .95

Perfect for
Science
Projects

Never Needs
Batteries!

Scientific Calculator

Solar Energy project Set

EC-4018. Solar-powered folding-style. Extra-large
keys and LCD display. 76 useful funct ions. 10-digit
manlissa, 2-digit exponent. #65-982

You get durability and famous Micronta'" quality
and save $8.07. Features 25 switch-selected
ranges. Meter movement is shunted when
closed. Fuse and surge absorber protected. Four

Big 21/.x 6' /2" size, mounted on a 7 x 4" " stay-put" Discover the future promise of solar technology today! detent ed hinge positions for easy-view position-
steel base with rubber feet. Provides a total of 640 Comescomplete with solar cell prewired to a DC motor, ing. Measures AC/DC voltage, DC current and
plug-in tie points. Includes three binding posts for ex- color wheels, propeller and booklet with interesting resistanc e. 7 1/4 x 4511 6X 1' /4" when open . With
ternal connections. #276-169 projects. #277-1201 probes , manua l. Batteries extra. #22-211

Over 1000 items In stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, -a"'.- IhaeU
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Recti- K U V ft.
fiers Relays Resistors Switches Tools Transformers Transistors Wire Zeners and more! A DIVISION OF TANDY CORPORATION

, , , " . ' " Prices apply at participating Radio Shack stores and dealers

Includes 30-watt UL listed soldering iron and stand,
solder. solder aid, needle-nose pliers, diagonal cutter,
three screwdrivers and heat sink. #64-2801

Solderless Breadboard

CIRCLE 78 ON FREE INFORMATION CARD
95
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CHECK US OUT! 
Dick Smith Electronics 
for Service, Value 
& Innovation! 

Open up the world of Closed Captions! 
Many N programs carry specially encoded 
signals to provide captions that allow hearing - 

impaired people to follow dialogue á narration! 
Educators find captions improve reading skills! 

The DSf Sup.l+1 rC Is o low cost demote to the more apnslve NCI 
rel.COpllon II Using the some dc tiding l.0 nnology (under lcense from NCI). the 
Supethve TC offers sup*, pedomonc (displaying crisp whom tee In a black bock 
ground bog and easy operation Costa complexity ore mmrmua by Irnundhno 
Re tuner I remote control features of the spen/hw NCI common The Supen.A rC 
Connects to IM oud10 video outputs of newer model rVs or VCRs or component 
TV tuners (an Yf modulator lot direct antenna connection Is Optbnol) 10 provide 
two 'potato coptlanup Charnels os wog os two funsc mien teat ».NC. (A fifth 
'Channel' bypasses all captions I toe io cesplay the regular TV ¡mop. without 
disconnecting the decode ) AI channels I pow, ore conholled by a singe 
front-panel knob Into lest channels Include program harps of upcoming 
captioned broodcou' 

-r 

i 

Foe lured In April May 
Radlo- [letronle 

TELETEXT 
Decoder Kit $199 

Cot K -6315 

GM Il* CSSS score/ weolhoc e stock 
PAC's al Ilse (ouch of o buRoM Inn . w tGDulid kN hollal prodlusled 
teo.SernDMd diacooler modle I 21 
bullion wired fercole you gel 
TV I.hhd, ry /Ie1aegt n flash modes - Oa 
amour user her 

Teletext InfroaRed 
Remote Control s3495 

upgrode b AMONG mow* Caf K-3423 '.- 

Get the Audio Quality 
You Deserve! 
feature lot leolut.. 0o901 for donor iMS kd ouf 
pedorms 1ne 0.9 none cOmpa6.0n, flechon< 
input CNCurky nanas mating magret. 
coil CO. halo. NCR Couette tuhe,. B more. Son 
touch coed Oemump, lorodol eronstonmerk 
anti much morel SAN> tn. up InsetuChons mole 
OSy to build (but of after aanao oison you 
Orolde Ifs bMOnd your ObatMa oust'turn in* 
lut ,nlocl for o run ,erund 

100W RMS cnonn .nt0 B ohms Hum 
1000 / bolow iWl output irea rspon» 041 
MOO (3d1) 20H2 65KHt (Ads) Unco-- 
ddlonal 004.ry flip any Iona D'storhon 
001% (typ) 0003% 20Hz -20KHr Snihoti 
MM 2mV (SOdtr s n) MC 200uV (1504) Lin* 
300mv (90di) CD 2V (94dS) 

w?El«x< <c 
TELECAPTION ADAPTER A 

1111E -21 TELETEXT DECODER 

(Ms Ut Is taut"' Mmpl Ofd easy to build NI 
Components scpf M dCodr module 
hint panel switch mount On o single PCS Any 
hobbyist with basic bncn bolt a muhrmeler 
and good wlanng fechnlpe con Dural the 
odop /er Once d is bum and o few Dos/ lash 
ate mode the o0obte Con b. hooked up The 
rmor fig odWSlmenes (for Caphon display 
corneal) con be node will thecae* oMernbled 
NO spClol 1001s are rgurA The kit comes 
wen a handsome Camel brown core punched 
e 'c,..na front Ora rear ponta alt pont 
nstruttbr,s Men sold*, Includes -Sorry. 
NCI( MOOD Coupon If your bt foils to Opera% 
when os »mbld Ileum It with coupon a 11x00 
service fen, and we get d up a running, / 

Optons 
Power Supply cot M9526 3695 
Of Modulator Col K 6040 59 95 

only 
t 

pgE 

Return with us now 
to those thrilling 

days of yesteryear 
DU has nn eaclusi NIchon of genitor 
onhau ra0,o lots Ip b urlden B C OloCIo 
ssmeOl.d by Nand WhlMy. uslrOkG 
*Oolong v,nbge rodo enMY1.os1, the 
kris Nature ouRSnlc Onhau cOmcOn, 
ond Oreowol tort dry Iunrng Cods are, 
hOnówOund B the otenloY IO deod 

AnlpMSw Du* to IM resllKted supply 
genuine Conkper,entt proauclrn of Re 

eelloti 
Iç tuts h kmdd. 50 dont dl0. order np 

in 0_1.00 n 

AIIBOnd Cot K-9000 
599 ro-'r rroT S4d MO re /l MN: 

VarOmler Supr Crystal $79 Cat K-9002 

Unidame / rub. Cal K- í00f9 
SOdrnb real pn.'mre, f-'V 

Enjoy your Home 
Electronics in 
Total Comfort 
Build this moichbOx.Szild IR Ironsmdmr 
and its matching receler(copobl of 
sw,Ching o 10 amp load) ano you con 
cOnitOl aphis ! oppiane' (even some 
Molane B a COnddtanert, Cl ,I s'Cr :es 
up to 40. inn- ol-t,gnt 

- 

.s . . - 
electrical nota Orono , -' b . - 

1 

may ORc t Ine »nsdow n ogn go In ' 

Md 01 ten ,Crew,, but *von 
Oftver»CondlhOna the syslem ,il p[ 
Mole on on overage sete room 

Receiver Kit Cot K42e $32 OC 

Transmleer Kit Col K-3429 $795 

DSE's RDF rates 
outstanding 
technical reviews! 

Ahmt spending conuderIble liar 
plyng w,tn ten RDF I have I iet d 
Cashd.nc'n d 11 you are Cons,Oe- 
nc en FM Df Ing .pplcaic.a ten Deck Sntdn 
RDF 's CMMnly wann bakrp n Wlan you 
ansd.. that Medan cOmrMKaN ,terns may 
Jet as much es $500.600 d worms to be 

a good value at S I00 
Bruce Wo'ums WA61VC OST Aug as 

Receiver 
WITH CASE 
Inc ways screwy* 
Iron, 6 tear pones. 
oil ports et hOrderOs4 

'nstrucllons 

I® Transmitter 
WITH CASE 
Includes on pares 

"IPZI welt uchons 

12V Operotan SOSOO MHz tong. 
'Magna! alignment relean. 170' 

calibration Sabe donor Crcuury 
Adlullabe nlenol mOMIer weak*, 

SOIL aligning commutating fees 

Radio 
Direction 
Finder Kit 

CIRCLE 95 ON FREE INFORMATION CARD 

2 Meter Operation? 
Ulu lour whip antennas (O'4205 $15 SO 
'loch) 

RDF at a Base Station? 
U» 12V_ti 2A power suPPly (M-95 
513 95 each) 

CHECK US OUT!

Use 12V@1.2A power supp ly (M-95;
$13.95 each).

CIRCLE 95 ON FREE INFORMATION CARD

Receiver Kit Ca t K·3428 $32.00
Transmill e r Kit Ca t K-3429 $7.95

The DSE Supet1ext TC Is a law-co st alternative ta the mare expenslYG NCI
Telecapllan II.Usingthe some decoding technalogy(under I CGnsel rom NCO,the
SUpet1ext TCot/erssuper perfamance (d isplaying crisp white test In a blackback

~~~~~1~~t~:Jn~f;;~~~e~~~tt~~~~~:~~c,~~~':~1h~Ys~I::~':~~
connects to the audio/video ou tputs 0' newe r model TVsor VCRs or component
TVtuners (a n RFmoduk1tor for direct an tenna connection Isoptional) to provide
two separa te copUonlng channels as well a s two fun-screen text servtces. (A fifth
" channel" bypasses all ca ptlans " tex! to display the regular TVImage wlthaut
disconnect ing the decoder.) All c hanne ls . po wer are controlled by a single
front·pon el knob. The text chan nels Include progra m listings of upcoming
captioned broadcasts.

Build this mat chbox-sized IRtronsmitter
and its mat ching receier(capab le al
switc hing a 10 amp lea d) andyau ca n
contral lights" appl iances (eve n some
heaters& airconditioners)at distances
up ta 40' . Line-a'·sight is requ ired, an d
electrical naise, strong light or RF signa ls
may a ffect the sensitive high g a in Ira nt
end of the rec iever, but even under
a dv e rse c onditions, the system will op
erate in a n average size room.

Open up the world of Closed Captions!
·Many TV programs carry specially encoded
signals to provide captions that allow hearing
Impaired people to follow dialogue & narration!
Educators find captions improve reading skills!

Enjoy your Home
Electronics in
Total Comfort

Dick Smith Electronics
for Service, Value
8r Innovation! ~
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t -E Reader's Special 
/XT compatible r 

IO -key Keyboard 
need k yb0ald lawman, so Kewanee 
11 yvnh separate cursor b numeric key 
ds and LED .nd.calas Typewnan style 
11 rs easy to learn. Its ready to go 
pate with KMmete b .nstructon Olt. 

cob.. 20 "L Bww iw H 

to NOr SUR/LUS -.r'. FCC AfMOKO Iv,r 
ro. .n b....[ .e Aryr Onrv 4666 Rw. 
M, 20 rAnOVyu D.c.m.. 21. Iir18 

130 WWatgf 

1 R.gubt.d 
8M COMPATIBLE 

Power Supply 
was $8955 now s699 
yboard 

-ke 
679.96 

x 1122 
55995 

cop°". Case s3995 849.95 Co' X 112":"P°". 

Cot X 1110 

12" Monitor 
Monochrome 

Appte compo110S 
Cot 9.1130 

NM compote:4o 
Cat X -1132 

rsflck s' 944 b Appt. 
Cal X1138 npat.bie 

twer Command 
onitor Stand 
towel. surge 

Dea gradan 
sh- button pr- 
and contra s 39 M 

Cot X-1128 
vltch Boxes 
232 NI X -35M $24 9$ 
rabel NS X3585 129.9$ 

wa 
899.95 

- 

8.6316 

lid a Satellite Receiver 

s59 
Cat X -1124 

5 / 
Check out our new low 
prices on computer gear! 

Sor.',A.. 20 1986 

DS1 I.9I on Cat No Was 

XI compotole 
Mom.rboord 
Nonlnlnngng SOS 

Mul- Funchon Cord 
Serial le parallelinter- 
feces. clock/colander 

Coto Graphics 
Adopter Cord 
Mum 1/O Card 
Seni1 paraM l uoc 
game desk dr,.e 
Floppy Otis Connate, 

Look at the savings 
this system offers! 

XT Motherboard X -1001 $12900 
BIOS for Motherbord X -1000 29 95 
64K RAM X -1187 14 95 
Monochrome Graphics X -101 2 89 95 
Floppy Casa Controller X -1009 34 95 

1 30W Power Supply X 1 1 10 69 95 
18Mstyl caw X 1 1 20 39 95 

Na ght Drsk Dove X -7508 99 95 
Monochrom. Monitor X.1 1 32 99 95 
84 -lay Keyboard X.1 122 59 95 

,..ngv., Cernpon.nn r.r., 5868 95 

More ISM- compatible options: 
512k RAM Cord X-1014 33795 
WelchNler Hord 319 

Controller Cord X101$ $17495 

COMPTERFACTSTM 

X100/ $149 '129 
X -1000 $3995 $2965 

X -1005 111995 1955 

X -1007 $169 95 1695 

X1016 $12995'89" 

X 1009 $44 95 $34aá 

OSCILLOSCOPES 

from SAMS- Publishing 

IBM KN 
Computer 

PC /Xs, Compatible 

losy to os. nlormabw l.0 nn.col dolo 01 your 
l.ngr*al. Each d9.on .r1C teed.$ spec RK sany9Ce 
information on trot parte War astern os vre,I 
01 00111011 IlOU0. - 5ho0tulg Punts 

14el1m00.y a.MC. CheCW Schematics 
Step by-step troublesho0Mg guides Corn 
doss component pons olds IMSalenoe photos 
for quick component 'motion Logic chart 
w logic gob* rmodify: a Much morel 

Apple II 11 pus 
Appt. Il. 
Apple Bic 

OM PC XI 
MM PC 5150 

Cot 6.7515 
Cot 37516 
Col 3-7517 
Cal 11.11601 
Cot 8602 

31995 
19 95 
39 95 
39 95 
39 95 

Get Better 
GRAPHICS 
or your PC 

Compatible 
this rsa9. cord dips .10 on .pons.on 
5101 10 po0d high auohly 1641 and tun 
Ip.CS .m cob, WOO/18C% la NW PC PC XI 
PC t aria comp0l.01s You con tw0c1 
between ngnOChrdm 8 enhanced Cola 
0.tp10ys w.ihou r1nOVIng IM PC1 Cowen 
look al them superb Ialums 2565 vW.o 
RAM tight per nlMOC 95M-loo0Ode 
chOrOC /.r generator Full 16 color sup- 
port for 640 . 350 prophet 

Enhanced Graphics $25955 Adaptor Card Cat X -1006 

5MHz Single -Trace R9. 10 co Dn n9q la clearer dn. si 69 Ploy 10m5V' division horizontal v 
saals,.vby Yilawt0l at atdainal prit Col Q 1 280 
LlaaOle nnpolw $0 65 MHz Sold stale 
35 MHz DuaI Troc 
los, sweep hme b Xho W.ghI 
NM I°, COmputer app.cations 
*Hayed triggering asleep oa 
domed al oily pant 
50 MHz Duo4Troc 
Srmb1 a InOOel aboya but win, $e 99 greater bondwldll 156V occ.S v 
arontq volage scab a1Rnnahon Cot 0 1243 I mar 

8S. 
cru. IV v15 

MHz Dual-Trac Podab4 
3 to.0_Yrtc Meir, to 499 
u1wMy X -y moat and moral Cot O 1244 
ins w. r (fY.el0, b r..weN tot.0 a' ow ow our 

3529 
Col 61241 

see 6 8 

y to bu.ld aim COmpr.Mtn n 
Ions Features bondpass,ll.. 

greater aeseenwPh H 1100.119 R/ mad 
not.. hided Rauew 111V AC power 

Ns 1 

It 

IC Protective Foam 
this wonderful onnsallc born MN 
prolCl those 1140$ chips, it cones In 
huge 12" x 12' sheets thol Can.adty 
be col two smaller acIaw 0.r OWN 
your ICI In pons drawers Or us a 
whole sheet on your wOrtbench b 
make Chloe more commode Eacea.ry 
value, 

5gB5 
Cot 55072 

$6S0l0eup 

NOW! °r rs hoen 

geertnP tstiG disPsh 
°° grsPh MSSSattKto^sptado^' ou"_y. ° +tM+,.-+t1ttebG.nOsvAM 

lu: Mdäry6 
fidlsnu NK cle.r W d1 fluctuat a g1111 (h 

01 

o v0. e 
C°74' 

s oat. 
co 

ncteoncrysn0'sii,ors .olalteuu nts. can iy 
995 ,t dert/ro a to morn a°'i..tu b. N 

yhd' equs 
aded °t uun 5 o+r` S 

MULTIMETERS 
3.5 DIGIT LCD: sv.e ..... 24 r.. 5, ...q.re . e .nanl r..¢ a.eeee.a a..e.ae..tw wr...wr .er.e ..t ..t te5 Como 
..nr 

ALITO-RANGING LCP1I eP 
..ewv.w. 2 3 e. wry ....... r. I. .. r 

uble 

Mrd1RANSCl1P CHECKER 
0CV 8.23 010210 1000 10001cM ACV 
0 10 30 210 1000 1101VVt 10..4lSM 23 50p-y 104 C 10A - 0 r -I2 
M0 .t rt0 .1e.lot TUNS ..1000 .040.A U 1001-3 001 lOJ 

$99.5 
Cot 0 1512 

$59.5 
ColO-1515 

359.5 
CoI 0 1140 

RF ti AF SIGNAL GENERATORS 
Rf vgnoi 9en.rolor 1001012 ISOMH2 
,n 6 own bppng rong.s Col 01312 $9955 
61 naro ge nrala s31 20H2 200z EACH 

Cot 0- IN 

ATTENTION 
BULK 

BUYERS! 
Schools, Colleges, 

Manufacturers - 
Call 415- 368 -8844 

for special 
quantity pricing! 

DEALER 
INQUIRIES 
WELCOME! 

Rechargeable 
Solder Iron 

1hn quoi.Py c0,01011001 hot 
o bunt in sober point lamp 
s proactive coo ti reclyorp.s 
n 12 15 NOUrs n ris stand 
(AC odopla Included) n. 
o great Chns,mos gin 

OMLY Coti -l70C 

NAY =39" 
Cot T-4345 

Gel Cordless conoemenc .11 fOMard b 
revers. removable handle (which 011o 
stores M 4 earnest hangs DM) IncluOHS 
charger 1 mOurlhng shop Recharges In 
12 Mrs 1. SO goo/ roto ISO mos. r pm 

7 
ñ etr, 

ttaii Conte', 
our ire Ntys,ÿ;a`72en 

Visit 
,.>r3 

A.,r t« 
rrC 

o 

.1tc 

Rechargeable Screwdriver 

.Oklyt`C 

ITH 
ton Ten, het t./ 

6Ale,e ''' O`ee*05' 

ooG Gtr3p5S 
ur'd'e O 

Casi MAIL ORDERS 
P 0 Box 8021 Redwood City. CA 94063 

14-Day Money-Back Guarantee 
Av .. t.e1 rwiV ..v.. to NA.w Aa S. e.. v i r SO - d a.^e 0. ..S.1... 04 -- .... .. ..I S^.. n-a , . .a 

Order Toll Free 1 -800- 332 -5373 
Call Monday - Friday 10a.m. - 6p.m. Pacific Time. In California call 415- 368 -1066 

CIRCLE 95 ON FREE INFORMATION CARD 

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST r 

I 

Did you pet your FREE CATALOG? 
Th. new 1986/7 DICK SMITH ELECTRONICS catalog is 14$ 
CobrIui pages peeked *eh thousands of fantastic product& n- 
crd.6te velust and an eadusr q I S paps data sacl.on Ws slop our 
catalogs ',tit doss twee so you I get yours with .0 dayr 

t' .r ...or . +. DU 0 1.. 2:.s, ..noun . . . 44044 

Cm 

612E 

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST

r----------------
Did you get your FREE CATALOG?
The new 1986/7 DICK SMITH ELECTRONICS catalog is 14 8
colorful pages packed with thousands of fantut t<: products. ,n
credible values . and an exclus ive 15 page data section. We ship ou r
catalog s first class mail. so you ' II get yours with no de la-r.
Srfld J I 101pOSlll g r II "' 1If1d/.fl g t o OS! P O 80 > 1 14 9 Rr fl""ood C.,. CA 94064

need keyboard (eq uivalent to Kevtromcs"
1) w it h separate cu rsor & nume ric key
d s and LED indicator s. Typewr iter- style
.rr is easy to learn. It' s ready to go .
p lete w it h schematic & Inst ruc t ions . Off
e co lor. 20"L x 8~"W x 1Y;r"H.

;s NOT SURPLUS· I ( 'S FCC A PPROVED but
IIi . s . ,e li mited, $ 0 hu rry! Offer v_lid from
·be, 20 thro ugh December 3 1. 1986.

look at the savings
this system offers!

XT Moth erboard X- 100 l $ 129. 00
BIOS fo r Motherb oard X- lOOO 29 .95
64K RAM X-1 18 7 14.9 5
Monochrom e Graphics X- ' 0 12 89 .95
Floppy Disk Contro ller X· 10 0 9 34.9~

130W Power Supp ly x-t 110 69 .95
IBM-style case X· , 120 39 .95
YI Height DISk Drive X-750 6 99 .95
Monochrom e Monitor X- 1132 99 .95
84 -key Keyboard X- l l 22 59 .95

Ind iV/du. ' Comp onl!nrs Tot . 1 5668.95

More IBM-compatible options:
• 512K RAM Card X·1014 $37.95
• Winches te rHard Dtsk

Controller Card X-1018 $174.95

MAIL ORDERS
P.o. Box 802 1, Red wood City, CA 94063

14-Day Money-Back Guarantee
w~ \1'I,p UPS G.ound ..,nle u Olhl ' ''''\1 ',q...e \ Ird Add 5 'l!. 0 ' orde' 101,1 tS 1 50 m .... I '0' \h .pp,ng O" ' lo<;Ie
USA .ldd 1 0 11, t5 4 ......" I The . e 'I,n .ld d ,I'o n. 15 1 50 h,nd hf\CJ ' e e (,!>forn.. .elod~n l l plrn e .dd u +n I...

This versatile c o rd slips into an expa nsion
slot 10 provide high q ua lity te xt a nd full
spectrum color g raphics tor IBM PC. PC/Xl,
PC/ AT, and compatibl es. You can switch
betwee n mon och rome &.enhanced color
di spla yswitho ut removing the PC'scover'
l oo k at the se supe rb features: 256Kvideo
!lAM • Light pe n interlac e . !lAM·loa da b le
c harac te r ge ne rator . Full 16 c ol o r sup
po rt for 640 x 350 graphics.

Enhanced Graphics $259 115

Adaptor Card Cat X-1008

Get cordless co nve nience with forward &.
reve rse, rem ova b le ha ndle (wh ic h a lso
sto res the 4 ecsy- to-chc nqe bits). Includes
cha rger &. mo unting stra p. Recharge s in
12 Hrs. 1/ 50 ge ar ratio; 150 max. r.p.rn,

Rechargeable Screwdriver

Ol'del' Toll Fl'ee 1-800-332-5373
Call Monday - Friday 10a.m. - ep.m. Pacific Time. In California call 415-368-1066

CIRCLE 95 ON FREE INFORMATION CARD
Cay

612E
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pR15 

*DISCOUNT 
pRCES 

* FAST S111141S1111411461 

! 

S 
TUR-. 

S LID STATE O 1 ̀  
0 N 

cO P. 
BUZZER 

SIN SMe061 
6 ec 
r T L cempatd4 

moms. 
w10.EE00 

MULTI TURN POT 
51.E CT RO, 

TI MOO Sao. SI 

SS 00 EACH 

) 41 

SPECIAL PURCHASE .19 \ 4 

EDGE 
CONNECTORS 

ALL ARE 1 S6 SPACING 

ST:/S112II1üi416O4* 

:2 1001 CONNECTOR 31 2S.. 
T+.*. rQ ti3e 101er iI1 00 

22/N EDGE CONNECTOR 
S2 MN PC sts,W 10oasts 00 

22/44100E CONNECTOR 
'--.01. w TIT* E2 SE ..x 

2I1s/ EDGE CONNECTOR 

S266NPC tl30 
3U72/004 CONNECTOR 

PC sts,W s3 00 
43/001OGE Cameo TOR 

PC VA/ M SO 0.1 

TRANSISTORS 
241704 4 65.31 00 
2N2222A 3,0, Si 00 
PN2222A 41 S+ 00 
1142904 3 Tor 31 00 
21,4210S 3e.S1 00 
NJ2155 II SO 
213055 31 00 
P40O10040 3100 
TIP 121 750 

P 125 750 

fe nee TO UM 
43.R4aeaN s1.73 
lvCT 30,11 Rt pM 

17 SCT 4M SUS 
12 OCT I MM 
+7 vCT I awt MM 
12 OCT 4.s PN . R SM t 12 . 0' 
J4 vCT 300 +0 $210 
24 vCT P I .. 44 OS 

24vCT 204P 4471 
24 vCT 1 0mP 55w 
J. VC T 4 MP 11, 00 

WALL 
TRANSFORMERS 

4 vOC 70 m. 
II MC S00 m 
4VOC 750m. 
5 VOC S00 m0 
12S 0245m. 

e vaC . +5 00 
01vC 25 v 13S0 

24 VAC 0750m. 1300 MATI VOITAGE Q SOO m. 
3,4N.11.T41.E.12 vDC se so 

MINI-130X 
Penloru 1t04 \ . // SI 00 /ACM 

Mea+y Outs, OIC 
Otac WOW, 12o 1.e1 oan..rta 
unreel 251- 11M- 1115 

SZ 00 
S3 SO 
S4 S: 
SS 00 
113 00 

COMMODORE PRINTER/PLOTTER 
-Vew0e MoOn 1520 

' > coke x v pion. Slar500d VIC 
f.w nOnLc. M014 4.0%, cOnrWCton 
to Car.Iwdor. M coalput.s UP no 60 
chraClan pot uta 14:004 43 004r CaseI 
w bIr s2t 

CAT CO641S20 S411 9S ach 
F LIRA .n sels $1 50 per sei 

SPECIALS 
1 AMP 50 VOLT DIODES 
INIO01 TAPI AND Rill 
10010 $4.S0 
1000 la $30.00 

SOLDER TAIL I.C. 
SOCKETS 

1010 $2 S0 
100 for $22 00 

1000 fa $200 00 

MICRO -CASSETTE MECHANISM 
Mcro- cassette tape transport to 
standard MC60 or MC4S mluo cassters 3 Vdc operaton 
Contains (Inv' motor belt head. 
capstan pinch what! and olhr 
CdnlponIantS 3 1 2' X 2 1.4- X 5 e 
CATS M C M E C $3.00 oxen 10 lo. S: 7 SO 

48 KEY ASSEMBLY 
FOR COMPUTER OR 

HOBBYIST 

'.E NT I KEVBOAFCS Ongnlp 
..d On 00mp00,s. 711100 keyy- 

..10100rsan 48 S P S T nlerll- 
- cal IT.4CJWS Tr77Vra153 10 

IS On oOrVMCtor Frame 4- 9- 
$3.110 east 

SPECIAL 

CAT/KP-4e Io lo S3000 

COMPUTER 
' 

GRADE 
CAPACITORS 

2.000 mild 200 Vac 
1 l4-.S-Kr $207 
6.400 mil. 60 Vac 

31- 3 14" 7rph S2 SO 
5.700 sold SO Tee 

aT- 4 1 2- NOh $3 00 
21,000 TRW IS VdC 
14-.4 -I0 l $250 
50,000 wad 40 Vdc 
T S34'7tp. SA SO 

60.000 mild 40 Vdc 
3 _ s.+.2' 5350 
66.000 mild IS VAC 
)-.3 NO 53 CO 

86,000 mkt. 30 Vile 
3-.5td-rejo 5350 

Van $PÌC1ALï 
3.600 RHd 30 VAC 

le- .31 -r Itg1 $700 
0.500 mild. 30 VAC 

4 ' 2 , 4 ' 7 4 4 2 1 1 $1 00 
9.300 mil. SO Vdc 
T.417Tt01 $100 
10.000 mild 10 Vdc 
+a1P2 SI' nq S100 
44,000 mild 10 Vdc 
2 l'2-. 3 1 4' TvglI $7 00 
100.000 mild. 10 VAC 
2 1.7.6- FV' SI 00 
145.000 mil. 4 VAe 
2+ß -.412' $100 

Ti SWITCHING POWER SUPPLY 
CpnpCt eg4 4 sontcooma pow., t.p 07 
0,0$9Od IO P0' Sinai Mb/tw+lS caro..{. 

45)3 14.25 vac 01 amp' SPECIAL +? 
OUTPUT ,2odCO350o5 PRICE 

5.a t 2N00 $3.50 - 6.0c 200''. 
SIZE 41. 44% It. N0' .acS 

13.8 VDC REGULATED POWER SUPPLY 
...///:/ 
rriiiuurir/1 

IPx. 
"Two 

O 

'H Mad flare '5Q1MIee 13 I odo 
Power 1u0p5 Gan Nature 100% Mad 505M 
COnstrucoon ruse protatdn and L L D paver 
vn.Cata U L WWI 

2.77.04050550.1 e5 9 suey. 

3 amp (00.101 S mp we* 

A OHMS 15 WATTS 
EXTRA SPECIAL 

VALUE 
r . ..a... s. 
teat ,14 

M W 
11111. Nr N ass. 
N - .IN ; M ut 1K 1 

uns I uLii ., 
te . I,. ,t «. 

(i $41 :1_{:.ì.i 
LOS ANGELES. CA STORE 
905 S Vermont Ave 
213 380 8000 

VAN NUYS. CA STORE 
6228 Sepulveda 81vá 
ele 9971.06 

MAIL ORDERS TO 

PO BOX 20406 
Los AnNetes CA 90006 

020 00 ch 
32750.KR 

RELAYS 
10 AMP SOUD STATE 

CONTROL 3 - 32 vac 'talk 
LOAD 1 4 0 ¡. 
Ulf 2W-. Ir. 
$9.50 EACH 10 FOR $ 90 00 

ULTRA- RATURE 
S VDC RELAY 

s 211 NEoco 2 

O on § 
CONTACT S 

SI 210440 10 'o. s+0 00 

MINIATURE 
6 VDC RELAY Ao R50 6. 

SnW 
S T tpet 
GOn cote,' 
contacts muss 
tamp 030Ac I91+/5411000w 
TTL WWI e1r. pwe7Ns 120 Mm 

0par1 Own 4 3 - 6.Ac 
CO A 1200er14 S160..ch l'/"/u '1. 10r.s73SO 

13 VDC RELAY 
CONTACTS S PIN C 
10 enlp 0 120.sc 
Enrpl. coo 10 
open camiact 
COIL 13 vdc 450 corm 

MOM PIIIC/ 41 00each 

4PDT RELAY 
14pnRH4030 
3 amp canlKt-2 
USAD al lcSy 
WINO ST mooch 5peU ca. O04rea 
Etew 24 .dC a 1 vr 
LARGE O.AANTRIES AIMILAaI 

SOC111 TS PON RN met Cl 7 Nell 

TWO 5101010163 ALL ELECT RO'. 

EASYLINK MOO 52887748 

POLARITY SWITCH 

CAT IMPS ~ 
DSIOn.(1 TO COntra an 0, 

external coaxal relay On 61.76 axe a salIlae TV sysTeln IDEAL FOR 
'4E EXPERIMENTOR AS PARTS Heavy 

h005,0 170. conlalnln9 a S Vdc relay 
CA 358 op amp and other Perri 

PHOTO -FLASH 
CAPACITORS 

T t- - 

N I - t_ 
1 PPG 170 5 w- 1 

400 es1 330.2' 1. 

CAT. PPC -400 I 00 . 
S00 ml 330+ 

CAT. PPC -000 I 35 5. 

170 no 330. 
70 

CAT. 

3V1 SPEAKER 
' Ohm m 
303an 
F anQ. 
PaaA. 
4 o2 maQnat 

dlaQayl 
movtbp confers 

12.810ch via 1120 M 

SPRING LEVER 

ti.o 
TERMINALS 

coded 
'.77eros10 ene 
uurdy2M 7/1 
3E.- Oeseme _ _e ere 
CIIeaI 10/ 9WSMr encbww or paw 

755 EACH 10 Er 116.00 

RECHARGEABLE 
NI -CAD BATTERIES 

.:-- r 
AMA SIZE 120V SOOm0H$t as 
AA SIZE 125V 300mÁ.1 SI so 
AA 4h 4554140 $2 00 
C SIZE 1 2v 1200+tÁ. $3 50 
SUS-4 SIZE sewn tab $3 SO 
0 SIZE 1 2V I200oAH $3. so 

101. SIS 00 

WALL 
TRANSFORMER 

11.5 Vdc 
1.95 a2' 

Amp 
INPUT 020 Vac. 
SIZE 3 3/4" X 

271e X25/e 
CAT DCTX1151 

$6 SO each 

TELEPHONE 
COUPLING 
TRANSFORMER 
71.d 7 t 304 
5M .t5s c t 

1OrX)an.t1 
P C born raw* 
304 M 304 

CAT ?CIS S'2t 
XENON FLASH TUBE 

...Fa.-T- 

5 4- long X 8 da FIaIP' 
700 dssgted 10V uso n C c msra Sash 100 
Id. for .prrtw4ors 
CAT. FL .1T 2 for 51.00 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED S AMPS 0 125 VAC 

S.PD.T. S.PD.T. P S.PD.T. 
(on-on) 
PC t7yN 

-.ae.a 
`` rSeKR 5,. 

t01.s700 11 

S.PD.T. 
(on-off-on) 

75a en 
0 rot $ 700 

(on-on) 
Scwe' .q 
I..wn t 
SI NNW, 
t0 to. t1 00 
100 ro. s50 00 

S.P.D.T. 
(on-on) 
Pc npt INod 
Du1n,.tQ 
Si 00 aclt 
101.5000 
NOW 1110 00 

(on-off-on) 
Sddle hog 
1.+/Tal 
si mime, r . 

,OI.fe00 P 
+00 fo, $50 00 

D.PD.T. 
(on-on) 

f200oc1 
e 

10 /Or SIS 00 
too Ior siso 00 ' 

UNIVERSAL CHARGER 
11T. f7M 1G a.. 

\\ \41:[11 wV 

Wool Outset AA.0 D. or AAA 
m cads acre 9 volt n cad at 
One time 
$11.00 per chars. 

STANDARD JUMBO 
DIFFUSED T 1-3 4 

RED 7010.31 S0 
10090,113 00 

GREEN IO tor S2 00 
100 to. 57700 

0Et0OW 10,0,12 00 
1001..111700 .y 

FLASHER LED 
5 w, op.aton 
2'd 0/000 T 16. 
WO Si 5$ 5 

NEW GREEN FLASHER 
:ATI(D4O SI 00 

BI-POLAR A'21,;1503;* 

LED HOLDERS 
7600 wee. No... 
ao "00lE 

105.150 TOO to, SS00 

CLEAR CUPUTE 
LED HOLDER 

MaelE0 Ka 
100, 

rr 42' S5 
C5007 

M 

e 

TOLL FREE ORDERS ONLY QUANTITIES LIMITED 
1 800 826 5432 MINIMUM ORDER $10 00 
(ORDER ONLY) USA 53 00 SHIPPING 
IINCALIFORNIA 1 800258 6666) FOREIGN ORDERS 
ALASKA HAWAII INCLUDING SUFFICIENT 
OR INFORMATION SHIPPING 
(2131380 8000 NOCOD' CALIF RES ADDS','. 

D.P.S. T. LIGHTED 
ROCKER SWITCH 

175 ,o prtt.d rocs. - 
erNp mounts n 
I. I' bg/ 1x01 10 amp 
Contact 
SI Sc 

MORN- PUSH BUTTON 
5 PS T montr. 
"...NAP, oca.. 

tt*Vrlro 35400c5 Red OTrtton t0 To, 53 00 

NAP ACTION 
SWITCH 

ar2flor- 

CorryINCt E 21 N0 aNC 
0 IA Oa11acts 244äde rot Alan, 
wawa 1oa .rwpy Crculf. 
1% Igor 

454 EACH NI Fol $4 20 

220 Vac 
COOLING FAN 
ROT RON . 
MX77A3 
Ay5M XL 

no vac 
4 t T- ware 
mny Name Ian 

CATS CF-220 54 50 ea 
1010560 00 10010, 5500 00 
OUANTITIES AVAILASLE 

CIRCLE 107 ON FREE INFORMATION CARD 

Commodore Mode l " 1520
Four color X·Y plotter . Standard VIC
sena l Interface allows easy connection
to Commodore 64 computers . Up to 80
characters per line (uppe r and lowe r case )
In lour sizes

CAT # COM·1520 549.95 each
EXTRA pen se ts $1 .50 pe r se t .

POLARITY SWITCH

CAT , RDPS
Designed to control an

external coaxial relay on
a sa tellite TV sys tem. IDEAL FOR

THE EXPERIMENTOR AS PARTS. Heavy
chaSSIS box containing a 5 Vdc relay.

CA 35S op amp a nd othe r parts .

$1.75 each

(~<£fJ
10 to r $15.00

CIRCLE 107 ON FREE INFORMATION CARD

Stancor /I TTPC-S or
Triad 1#TY-3G4 P
600 ohms c.t.
to 600 ohms c.t.
P.C. board mount
3/. " x 5/S" x 3/.. ..
CAT - TCTX S I • 2 S

TELEPHONE

COUPLING

TRANSFORMER

220 Vac
COOLING FAN

ROTRON# ~MX77A3 .• \ ~l
Mulfin XL V ,r , \.
220 Vac ; ...J..
4 1:8" square . .-!,.I
metal frame Ian.

CA TI CF·220 $6.50 ea
10lor $60.001 100lor $500 00
QUANTITIES AVAILAB LE

WALL
TRANSFORMER

11.5 Vd~"d~1.95 .' <,,~~ '/
Amp. ., , .

INPUT: 120 Vac i
SIZE: 3 3/4 " X .
2 718" X 2 51S"

CAT # DCTX"11519
$6_50 each

XENON FLASH TUBE

~

314- long X 118- dia. Flas h
tube designed for use in
comfact camera flash units.

~~'}io~ij1?~ri~ e;:;~r~1 . 00

Cherr )' elect . # E-21. N 0 or N.C.
0.1A contacts SUitable lor alarms
and other low energy cecurts.
1"" - lever.

45<EACH 10FOR 54.20

D.P.S.T.lIGHTED
ROCKER SWITCH

~~~;~~~t~e~rocker. -:
l .· x 1'.'1 . hole tJ·
Orange lens 16 amp .

~~~~oct ~ . .
MINI-PUSH BUTTON

. ~:~a1iyn;,~~~ntary~
t:.· bushing 35e eac h
Red butt on 10 tor $3 00..--;;::> .

?,.(~NAP ACTION<pV SWITCH

G
~1f2" SP~~~ER

Impedance.
f,( h ' Full range
...... speaker.
~ 8 0z magnel

4- diagona l
mount Ing centers .

12.50 each 10 tor $20.00

PHOTO-FLASH

CAPACIT~ ~~. ~
170mf 330v ~~' ' ,

75e ee . \ I ' ',. J
CAT< PPC-170 i?.

400 mt 330v

CAT< PPC.400 1.00 ea.
BOOmf 330v

CAT< PPC-BOO 1.35 ea .

SPRING LEVER

TERMINALS
Two color f1!J'coded _ •

~~~~~~t~~a . Ii !i .-
3~ - bake hte • •
plate .
Great for speaker enclos ures or
power suppli es .

7S¢ EACH 10 for $6 .00

S .P.D.T. ~(on-ott-on)
p.c.sty le
non- threade d
bushing u \
75e each I l~

10 fo r $7.00

MINIATURE TOGGLE SWITCHES

S.P.D.T. ALL~ARER~~~;.;MP~S@125~~~D.T. ~
(on-on) (on-on) (on-ott-on)
p.c .style Solder lug Solder lug
non-threaded terminals. terminals.
bushing . ~::; $1.00 eac h $1.00 eac h
75 e each .., 10 tor Si.OO 10 for $8_00
10 tor 57.00 100 for $80 .00 100 tor seO.OO

s .P.D.T. . D.P.D.T. 6(on-on) . (on-on)
p.c. lugs Solder lug
threaded ~ termina ls.
bustunq . -=:" $2.00 eac h
$1.00 each 10tor$19.00 W .J
10 tor $9 .00 100 for $180.00
100 for $80.00

STANDARD JUMBO
DIFFUSED T 1-3/4

RED 10for$1.50 ~100 tor $13.00

GREEN 10 fo r $2.00
100 for $17.00

YELLOW 10 fo r $2 .00
~ 100 tor $17.00

~
' FLASHER LED

5 volt operanon
red Jumbo T 1t...
su e $1.00 each

NEW GREEN FLASHER
CAT# LED-4G $1.00

BI~POLAR Jum~~Jr~1111}~e

LED HOLDERS
Two piece holder e e
lor jumbo LED
10 tor 65e 100 lo r $5.00

C LEAR C lIPLlTE
LED HO LDER

Make LED a fancy 0
Indicator. Clear ..
4 10r $1.00

Wil l c harge 4 ·AA. C. D. or AAA
m- eads or one 9 volt m- ead at
one time. ..
$11.00 per charger

UNIVERSAL CHARGER

~

RELAYS
10 AMP SOLID STATE

CONTROL, 3 - 32 vdc r~
LOAD: 140 vac 10 amp\W-6~
SIZE: 2¥.fNx -It...x~.. \ btJL I

$9.50 EACH 10 FOR $90_00

ULTRA-MINIATURE
5 VDC RELAY

FUJitsu II
FBR211NEOOO5M20~

~~~~eln2g:~s ~
CONTACTS, 1amp
Mounts In 14 Din DIP socke t
$1.25 each 10 for $10.00

MINIATURE
6 VDC RELAY

Aromat NRSO·6V
Super Small ~
S.PO.T.relay -
GOid colba1t
contacts rated
1amp@30'ldc. H'9h1y sensmve.
TIL direct drive possib le. 120 ohm

cool.
Operate from 4.3 - 6 vee.

~~:~~ :~~1~~~; 6~ 10~~~:1~~~~

13 VDC RELAY ,

foO,~~~~;oSv~~C
Energize cod to
open con tact . . •
COIL: 13 voc 650 ohms

SPECIAL PRICE $1.00 each

4PDT RELAY . _
14 pin KH style _. . ~
3 amp contacts ...
USEO but fully
tested .. . .$1.70 each

~~~f~~~~~~~O~~~,red
LARGE QUANTITIES AVAILAB LE

SOCKETS FOR KH RELAY
75e each

TOLLFREE ORDERS ONLY QUANTITIESLIMITED
1-800 ·826-5432 MINIMUM ORDER $10.00
(ORDER ONLY) USA: $3 .00 SHIPPING
(INCALIFORNIA: 1·800-25S-6666) FOREIGN ORDERS:
ALASKA. HAWAII . INCLUDING SUFFICIENT
OR INFORMATION SHIPPING
(213) 3S0-8000 NOC.O.D.! CALIF. RES. ADD6'/, %

$20.00 each

$2 7.50 eac h

S .P.S.T.
TOGGLESWITCH

CARLING (on otll
S P ST logg lf'

, ... Ien
RATED 10 I mp

• fJ 12~ VI C

~
~ " -:\",ll plnhc bod,'y11'Idt09g 1rt

~ ) ~~.~ (lS,TC-'

' ·' J l 10 10 r $l.5 0
100 lor $1 . 50

LARGE OUANTITIE~

~c~~c~s~~t~:~~r~n::~ fo~ E~CHAN I SM
~~~~~i~~~s~n~c:~t~rd~~~Ft~~;~~~. - ' .
capstan . pinch wheel and other '.: . .; J ,
components . 31 /2" X 2 1;4" X 5,8"
CA T# MCMEC $3.00 each 10 for $27.50

COMPUTER n
GRADE

~~~A:'~T~~~dc
1 3/4" x 5" h;gh $2OU
6,40 0 mid. 60 Vdc
1 3/8" x 3 3,'4" h;gh $2.50
9,700 mId . 50 Vd c
1 3;8" x 4 1/2" high $3 00
31,000 mid. 15 Vdc
13.'4"x4-h;gh $2 50
50 ,000 m fd. 40 v ee
3" x 5 314" hiah $4,50
60.000 mfd. 40 Vdc
3" x5" t>gh $3 50
66, 00 0 mid . 15 Vdc
3 " x3 high $3.00
86,000 mid . 30 Vdc
3- x 51/4"h9\ $3.50

~1l .©© ®[jil~©~BI [l,®

5,500 m rd. 30 vee
1 318" x 3 1/2" high $1.00

' 5,900 mid. 30 vee
1 3/8" x 2 1/4"h;gh $1.00
9,300 mId . 50 vee
2"x 4 112" h';lh $1.00
18 ,000 m id . 10 Vdc
13/B" x 2 SIB" h;gh $1.00
48 ,000 m id . 10 Vdc
2 1/2" x 3 1/4" high $1.00
100 ,000 mid . 10 Vd c
2 112" x 6" h;gh $1.00
185,000 mI d . 6 Vdc
2 1/2" x 4 1/2" high $1.00

2 amp cons ta nt , • amp surge

3 amp const ant , 5 amp surge

ptasnc tranSistor

PN3569 TO·92 NP.N.

100 for $S.OO
1000 for $60 .00

LARGEQUANTITIES
AVAILABLE

SOLDER TAILI.C.
SOCKETS

10 for $2 .50 t---------:=::-T----::-::-:-::':":'=---~
100 for $2Z.00

1000 for $200 .00

• SPECIALPRICE. ·
TRANSISTOR

c . r. l. MODEL U 10 19

• • • LOllDli' .. AItII •• • • •

I OIlM$ CO l L
). 001 PlIUTI MACIll T

TYr IC AL 111' 01111 UIIC.. ;
100 - t o . OOOlil .
, 000111ATIIlC 1 :1 WATTS JU X.

_l:A:U.L. l l..:.JJ.l
~ 4 . . . ! • $J). 0 0

,.. ' co . , U . 7:1 • • ~ l ,

13.8 VDC REGULATED POWER SUPPLY

TI SWITCHING POWER SUPPLY

Q
. --..'.

Compact. well-regulated swrtctunq power supply
designed to. power Texas Instruments comPUter~. ' _.
equipment SPECIAL .' '~~ I~-j;. EI';t;

INPUT; 14 - 25 vac@ 1 amp" ~~.. [1~~~ •
OUTPUT, " 2 vdC ~350 m, PRICE- "I "a- :I ' , ~

.; :vv~~@~o~':nm: $3 .50 ~~/~ ',,.J
SIZE :4 \4 · x4 '4 ~ x l \~ ·hlQ h eech b .!!'.~~rn

48 KEY ASSEMBLY

FOR COMPUTER OR

HOBBYIST

SPECIALS
1 AMP 50 VOLT DIODES
IN4001TAPE ANO REEl
100 for $4. 50
1000 for $30.00

24 PIN

8 OHMS 15 WATTS

EXTRA SPECIAL
VALUE

NEWT.I.KEYBOARDS.Originally

~~~~~~~~~kes~p~~~f.~~~~~
anical switches, Ter minates to
15 pin connector. Frame 4" x 9"

$3 .50 eac h
SPECIAL

CAT # Kp·48 10 lor 530.00

$3.00
s1 . 75

$2 .00
$3 .00
$" .00
$4.as
$7.00

$2 .00
$2 .50
$4.as
$6 .7 5
1i.50

$11.00

4 for $1,00
3 for $1.00
4 for $1.00
3 for $1.00
3 lo r 51.00

51.50
$1.00
51.00

75<
75<

120 volt
prlmanes

TRANSISTORS

TRANSFORMERS

8

2N706
2N2222A
PN2222A
2N2904
2N2905
IoIJ2955
2N3055
PIoI 010K40
T1P1 21
TIP125

FUSES I e-----:-d
3AG (AGCl SIZE
1. 1\• . 2. 2\'> . 3. 4. 5. 6 AM P

r.~~3~~E5 AM P ~
5 of any ONE amperage 7St

5.6 voll. It 750 ma.
6.3 ven ( I 600 ma.
12 V.C.T. fl 200 ma .
12 V.C.T. at 400 ma.
12 V.C.T. fl 1 amp
12 V.C.T. qt 2 amp
12 V.C.T. ql .. amp
,. voll. al 650 ma.
24 V.C.T. til 200 ma.
24 V.C.T. al 1 amp
24 V.C.T. ofl 2 amp
2" V.C.T. al 3 amp
2. V.C.T. III .. amp

WALL

TRANSFORMERS

alilrf:~~~i::~~:@Y ._~..
\

4 voe 0 70 ma . 52.00

&VAe 0 500 ma. $3_50 t-:;::-:;;::::::::-;-:-:=::::~:::::::-:~::=-:-i---"":~=~"::'=-~15 vee I: 750 me. $4.50

~2~~~A~~g~·,;,. . :~ :gg RECHARGEABLE
l'.~~~ ~; ~~11·~~ $3.50 NI..CAD BATTERIES
24 VACC 25 0 ma. $3 .00 ~ ~
MULTI-VOLTAGE C 500 ma. ~.~, . ~ ~)
3,4 V2,S,7VJ,g or12 voe $7.50

~
MINI- B O X AAA SIZE 1.25V500'OAH$I.S5

AA SIZE I 25V500mAH $I.S 5
AA with solder tab 52 .00\ pomon. #2104· 1-...:..-=:..::=- ..,:- ~C SIZE 1 2V1200mAH $3_50

,"'--:. ) 51.00EACH SUB-C SIZE sotder tab $3 .S0
"-dHeavy-dutyblack 0 SIZE 1.2V1200mA" $3.50

phenolIC project box wi th cover and
screws . 2\t" X1\12 " X l Y1: ~

~ MAIL ORDERS TO:
LOS ANGELES. CA STORE P.O_ BOX 20406
905 S. Vermont Ave. Los Angeles. CA 90006
213 3S0·8000

VAN NUYS. CA STORE TWX - 5101010163 ALL ELECTRONIC
6228 Sepulveda Blvd_
818 997.1806 EASYLINK MBX • 6288IT48

98
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www.americanradiohistory.com


MARK V ELECTRONICS INC., INFORMATION: 1- 818 -282 -1196 1- 800.423 -3483 
248 EAST MAIN STREET. SUITE 100. MAIL ORDERS: P.O. BOX 6610 TOLL FREE FOR OROERS PAID 
ALHAMBRA.CA91801 ALHAMBRACA918O2. BY MASTER OR VISA CARD 
TELEX 3716914 MARK 5 IN CAL.: 1.800521 MARK 

CALL OR WRITE FOR A FREE CATALOG - OVER 60 HOT & WELL -QUALIFIED ITEMS FOR YOUR SELECTION! 

MULTIPURPOSE MELODY I 
GENERATOR . 

SPECIFICATIONS: 
Output Power SOOmw 
Output lmp.dan . 48 \ TA.50Ar! 2 Power Supply DC 1 SSV 100mA¡ 
It can also to used M 400ra11, 
musical Do and racoon. alarm J Bess ell foe %'ma' ,iii 

60W VERSATILE STEREO b 

POWER BOOSTER 
..... , TA -302 ,. ' .i, ea .. . . .... .- ..v , - 

2 - - V . P - _ - r y t 

COLOR LIGHT 
Tv -236 

6N , 1, 

N .sort ur me 
arras' colons. Iva 

CONTROLLER 
ti' -- 

_ -- 
- _ .. ..« .. ,. w 

advanced 1 «ono ?ogee tba and con Contra 
pupa ra ass.? awl of Ouch ala moat 

TA-50A C IC .481E 
Santa CINS .s co.n.n9 to S.Ir, 

Rudo 
Rudolph, ton red nosed Joy 10 ton world 
Mond*. 1 won you merry %'met 
O coma. An y.fmthh,l ,tats 110 Mald Angels 
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'.n 

London Bret. .s fi& Row your Boat 
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Are you SIp.ng Nome fw.w horn, 
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80W +80W DC LOW TIM ! 
E PRE -MAIN AMPLIFIER TA-000 E 
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«E 

CORDLESS SOLDERING IRON 
150MC Universal Digital 
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Frequency Counter SM 100 RECHARGEABLEe E 
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Tn,( on.1 combo., IM mass ada.n(.d BBD techn.qu. 
.1h Koh IM MOM, m compoantf it ha IM 
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TA -2500 
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a ,M .K...... Mold ru l t. seam 

VALU E) 1 b Paver Sup*, Saar 750MÁ Aaola 
' pmnnm ENV 67' NV 714- 

ItOLDE N B BLACK O E .. .o d «e»e M M ; T 
V uE 

- - - 
. 

- 
'nARAYAILABIEI 

E NF -CR BI -FET IC PRE -AMPLIFIER 
1 f a anon lr M 1.. 
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GRAPHIC EQUALIZER TONE contra sa tea sod o at a - 
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n 6501 $17 n ,b,aw, . . .- base 
- O SIMULATOR 
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- M -ASO' _..__ .__ __ _. _.._.M_o._ pSTEREO SIM 

100W DYNAMIC CLASS "A" TA-3000 CIAL 

MAIN POWER AMPLIFIER f KITS 

ER. 
0 KIT ONLY 44244.00 fFERI 

N 

with tQ M 
e 

; 120W MOSFET POWER AMPLIFIER 
S 

TA-477 

0! 

I Tnr .nydy. Consstf 01 tlnres straw. law TIM a 

stapes and N.tach, 7SJ4E 2SK 134 mlNn p.. MUSI I' 
output <OmpOn1KM wIg fIAQ I T y ..spores and tranYnl 

2 .wades 4 Wpror 10 IM aver posse. lrsnssto Th.NO. 
i In.$ ..,blase. 101 090 f.O4y End ...p.W M.T,1K power 

2YY2 

ova IM rtes.. A.A. Spclfuna R H wMSe 10 .p.OAN.ng 
2 Gesso a d modern asK NSSOf Outs Nees STT *eh 21 

t/1 d. t t n. a .r(Iodm' 
t NR 106 M 
; Meal Ca sheVrfNwla IO W M7619 M 
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I lit I Own 00 TV tram NOW t you in,s .mu'NOr .a 
yI TA 1000A Z." 

1 
PAY spa.., deaI TT of wan IM most adrncesta m000070400 

. P LESS) L S I h woh...0 wpr.o an109 stereo Mewl note IM 
r f l S 1 Is equaled 60 pA$ of LOW NOISE FE T Is TRANSISTOR 

Thy powmful dy maw NOG (MISS -A- (..cum mesa IN, Una TM nault CM yes )ONO you to ohola your I1.v.s.On 
IITnQI in .IOC (loss Cr1stat War 100W R M S POWER Output ¡ 

from normal OM 10 SODOM One w/h H. F. STIMO font 
_II 44hoPY IM 01044 p.ky N Fl Tans Tbs .s s.ng4 (Mon. V} ton Our nmu4lo n Mp pp1cbl. to Any o h mono 
*mph.). . If yos ,I d MMp effect you co/ buy two to ma. 

V 
sOW Ca .n coyM.ng 4 10 ANALOG STEREO Undoubday 4 

total a 200W DYNAMIC POWER' TM most wncd IQOPTAnt 107 OMV 7sa.ry *I.I n 
Over ]000 KITS ARE SOLD IN THE STATE' shook) conT..o.ne 1o. our a.R.nn9 p4s.lr. 
ILA 1k$ 50 E AM won team sm M o. 

Madal Na (Mom K Atsnbd Med. N. OaR.oro K4rA.lwtp h low. Un.T P... u' 
TA -001 1W M... AmM.1r Ka 5790 TR - 344$ a. 1 3 SA REGUL AT I DC POWER SLMPL r K 51066 
TA -0M W an. Amy.!. K., 54 97 TR. 907 0 SOY 3A POWER SUPPLY WITH SNORT CMICull' BREAK 
TA -007 17w Vora Paw. Seem. Km 1600 OVERLOAD PROTECTOR 14.1 ST230 
TA -010 ACIOC SMOULDER AMPLN tER A.. MS 00 TR- 100 0 ISO 7A REGUL A TED DC POWER SUMO AR $69 SO 
TA -10 STEREO PRE AMPLIFI ER AI TO MAGNETIC MC AMP Ke $400 K4 E59 SO 
TA -10 A. 1 MULTIPURPOSE MELODY GENERATOR K. STO T6 TV-1A MK4 1ATTERV ILUOPESCIMT LIGHT K) 5799 
TA- 120 PURE CLASS' A" MAIN POWER AWL II IER Ka $S00 TV -7 IL ECTRONIC TOUCNNWITCN Ka SS SO 
TA -202 2ORAC'OC STEREO AM/LIP'ER AN 56000 TV -11A MULTI FUNCTIONAL CONTROL K.. $399 
TA -300 TOW MAI. S CO...I Am Km $I1 07 TV-12A DIGITAL CLOCK WIT. TWO TIMER Kw St I M 
TA -202 OW Shea Paw Bow'« K.1 $5000 TY -I3 COLOR LEO VU METER KA SI T SO 

AR $6000 TY -14 ELECTRONIC SMOCK Ka SI00 
TA -373A Nye OoMr. IOW law Sera Amato. Km $7.60 TV -IS NIGH PRECISION SOUND CONTROL SWITCH K.. $16S 
TA -377 OM IC Saws IN Amy.'. Pa.. Amato. K. $79 SO TY -20 SUPER SENSITIVE AUDIO LEVEL INDICATOR Ka Ste SO 
TA- 400 40R TRANSISTORIZED MONO AWL If 'ER Ka $7 154 TV- 731 COLOR L 'CRT CONTROLLER K.1 $6500 
TA -477 IMO MOSF IT POWER AMPL If 1ER Ka S65 00 A $7500 
TA -100 14OW OCI OW TIM PRE AMP%IfNS &POWER AMP Km $4195 TY -21 SPEAKER PROTECTOR Ka $$S0 
TA -102 760W PURE DC ST POWER AMP W SP% PROTECTOR Km $39 95 TY -M as wall LIES MICROPHONE Ke $7M 
TA -VOA 770W OCL DC PRE MAIN STEREO AMPLIFIER Ka $43 CO TT -M AGOG OUAR T2 DIGITAL CLOCK K. $1693 
TA -1000A 1008 DYNAMIC CLASS A MAIN POWER AMP IMOROI Km $45 SO Ty -31 SOUND OR TOUCH CONTROL SWITCH Ke $1000 
TA- IWO 20OW NEW CLASS 'A- OC STEREO PRE MAIN AMP K.. $61 00 Te -41 MKIII INE REMOTE CONTROL UNIT K1 $744 00 
TA 2400A ELECTRONIC ECI0 AND .ON AMP A.a 5991S AR 57000 
TA -7600 NIGH OUALITV MULTIPURPOSE PRE AMPLIFIER A 11300 TY -42 OAA:OOT LEVEL MITER KO $71 0$ 
TA -2700 DC FIT SUPER CLASS 'A' PRE AWOL If1ER Ka W00 TY -4E SAR,OOT AUDIO LEVEL DIYLAV Km 51495 
TA -2100 NE CA SIFIT PRE AMP WITH MAY TONE CONTROL) Ka $31M TY -47 SUPERIOR ELECTRONIC ROU Km $1697 
TA -3000 SIMULATOR Ms 13000 VAMA TO a00, JS DIGITALMUL TIME TIM 1E1 $3310 

Kl $2500 TI 1E07NMOMI 1IA CLOCK IM. 1 WOK 55.50 ELT 52000 
SM -43 31,7 MULTI f uleCTIONAL LEO O P K.1 17973 T2 LCD INRMDM II A COCA t .EC- I.RASUIM4 SET $1600 

Au $33 00 9504 TALKING CLOCK MYNAH (GOLDEN OR SLACK) SE 1 S75 CO 

SM -AS 41,7 NI PRECISION OPM K.1 13900 NO 620 CORDLESS SOLDERING IRONRECHARGEAOLI SET $2210 
An $4300 

SW- 100 I 6061 UNIVERSAL DIGITAL FREOUENCV COUNTER Ass $9900 AIAI.O AIA41A In . 9.9 I In «ked 1d ow40 
T'I -43 31/7 DIGITAL PANEL METER r,r $7900 

TERMS: Minimum order. $10.00. Charge card order $20.00. No C.O.D ! Check & Money order. phone order accept CA. residents must in 
elude 6.5% sales tax.Prices are subject to change without notice. All merchandise subject to prior sale Shipping & handling Inside L.A. 5% of 
total order (Min. $1.50). Outside L.A. 10% of total orde (Min. S2.50). Outside U.S.A. 20% of total order (Min. $5.00). Shipped by UPS ground 

TIME) HOURS: Mon-Fri 9:30 to 5'00. Sat 9 30 to 1:00 (PACIFIC 
NATION -WIDE DISTRIBUTORS WANTED FOR OUR PRODUCTS, QUANTITY DISCOUNTS AVAILABLE! r"` ̀  J 
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MARK V ELECTRONICS INC., IN FO RMATION : 1-818-282-1196
248 EAST MAIN STREET. SUITE 100. MA l L O RDE RS: P.O . BO X 6610
ALHAMBRA. CA 91801. ALHAMBRA CA 91802.
TELEX: 3716914 MARK 5.

1-800-423-3483
TO L L F REE F O R ORDERS PAID
B Y MASTER OR V ISA CAR D
IN CAL.: 1-800-521 -MARK

CALL OR WRITE FOR A FREE CATALOG - OVER 60 HOT & WELL-QUALIFIED ITEMS FOR YOUR SELECTION!

. . . . . $65 .00
.. . . $75.00

REMIX records yourself l

- : - - .. -- -- -- - ~. , .- .- ' - -- .

. ~ - ~ - . . . - -;- - . ~

TA-240OA ELECTRONICECHO AND
REVERBERATION AMPLIFIER

Th is amplifi er consists of t hree supe r low TIM di ff er ential
stag es. and Hi t ach i 2SJ49f2SK 134 m atch pair " M OSFEr as
out pu t com pon ent w hose f req u ency res pon se and t ran sient
resp on se is sup eri o r t o th e othe r power t rans istor. Th er efor e
thi s amplifi er has hig h-f idelit y and sup erior an alyt ic power
ov er th e ent i re Audio Spect rum. It is sui t ab le-fo r reprodu cin g
clas sic and modern m u sic . Heavy Dut y Heat Sink With 28
rad ial fi ns is inc luded I
Kit . . . . .. $55 .00
M etal Cabinet/X'Former (Optional) $23 .9O/S19 .88

TA-477

As a resu lt of t he advanced techno logy . ttus Unit can control
vari ous col orfu l light bulbs. the Visual effect of w h ich is m ost
suitable in p laces like party. d iSCO. elect ron ic g am e cen t re and
als o in Iighti ng s fo r advertisement . To tal ou tput power IS
3000W11000 W Ch.1wh ich means that It can contro l 30 pie ces
of 100W or 600 pieces of 5W color l ighT wh ich is enough f" r
m ost u sages

Kit . . .
Ass. with t es t ed

T h is u ni t com bi nes th e most ad vanced B.B.D. t echniq ue
Wit h h igh qua li ty Japan m ade compo nent s. It has the
fo llowing FEATU R ES :
I t can genera te various ref lect ion and reverbe rat io n effects.
It has 3 spec ial effect co nt rols wh ich incl ude rever bera t io n
control . delay co ntrol and dep th cont rol. Special effe ct
can be made in y ou r recor d tapes by suing t h is model . All
ki nd s of infie ld sound effect can be obtained by sk i l f u l use
of th is control. I t has L ED display to show reflection and
reve rbe rauon .
A n . wi t h tested ._. ..__ $ 99 .85

120W MOSfET POWER AMPLIFIER

HIGH QUALITY
MULTIPURPOSE PRE- MPLIFIER
TA-2500 •

""""je:~e~
Th is spe ci ally de signe d p re-am pli f ier incl ude s a pr of ession al
GRAPHIC EQUALI ZER TO NE co nt ro l syst em and h as a gain of
± 12d B. Frequ ency respon se ex te n ds fro m 5Hz to 20K Hz. so
as to ens u re be st performa nce in w hatever adver se co n di
ti on . It ca n acce pt input fr om vario u s magnetic cart r idg e.
reco rd deck . CD p layer and tuner; it s ou tput can b e con 
n ect ed to all kinds of po w er am pl ifier!

Assembl-.d with tflt-.d . $82 .00

TA-800

.. .... $49.85
. . 523 .90/522.00

O '~

Kit

150MC Universal Digital
Frequency Counter SM-l 00

TA-3000

KIT ONLY 525.00
You can o w n a ste reo TV fr om today! Th is simulato r is a
spec ial design of us ing the most advanceebte m onoplols ed
L.S I. It p ro duced a superio r an alog ste reo eff ect since th e
l.S,1. Is equ alled 60 pes. o f l OW N OISE FET & TRAN SISTOR.
The simulator can even hel~ yo u to pro m ote yo u r televis io n
fr om a nor ma l one to a spe cia l one w ith a Hi-Fi STEREO tu nc
t io n. Ou r simula tor is als o app l icable to any oth er 'm on o
so urc es' in cov eri ng it to ANALOG STEREO. Undoubted ly . it is
th e most adva nce d eq u ipment fo r ever y fam ily . w hi le IT
sho u ld co n tribute to yo u r l isten in g p lea su re.
Ass . with tested . . . . . . .. . $3 0.00

Freq uency Range : 10Hz - 15DM Hz
Event Counte r ; 0 to 99999999 cou nts , (8 D'giti
Input se nsinvr tv : KHz range 10Hz - 10M hz 50m Vr m s.

MH z rang e 1M Hz - 15QMHz40mVrm s
Resp on se t ime : 02 second
Ho ld Fun ct ion ' Ho l-t t he last Inpu t Signal
Pow er Supply : DC6V Batt ery o r OC9V 250MA Adapto r.
Drm ensrc n : 9 7.11 " x 6111t6 ~ x 23/4"

Ass embled w it h test ed S99.oo
~..-...<~~

NF-CR BI-FET IC PRE-AMPLIFIER
WITH 3 WAY
TONE TA-2800

.CONTROL!

Kit . . SSO.GO
Ass. w ith t est ed _ $60 .00

--..:) 1 : : ~_,~, _ _ ..,...~,...._

SOW + SOW DC LOW TIM
PRE-MAIN AMPLIFIER

Kit . . . . .
Met al Cabi net/X 'Forme r (Option al) . .
~I O

f]0 W
PAY

LESS!

. . . . S22.80
o 0

o 1 0

• Sant a Claus is coming to
to wn

• Joy to the w orl d
• I wish you a merry X' mas
• Ha rk. t he he rald Ange ls

song

• Row your Boat
• Hap py Birt hday
• Hom e sweet home
• M elod y on purp le

ba mbo o

: I ¢ I 0

TA · l 000A

This powerf ul dy namic bias class " A " Circu it m akes th is un it
un ique in its class . Crys tal clear loOW R.M .S. POW ER outpu t
w ill sati sfy the m ose picky HI · FI fan s. Th is is a sin g le channel
am p li fi er. If you need a st ereo eff ect yo u can bu y two to m ake
a to tal of 200W DYNAMIC POWER '
Ov er 3000 KITS A RE SOLD IN THE STATE '
Kit . . $45.50

100W DYNAMIC CLASS "A"
MAIN POWER AMPLIFIER

.'t,;l!I;/(
,:-....
/~.:.,t'

CORDLESS SOLDERING IRON

~~~~ARGEABlE~~

Ti1lk pU5h bc non for vOICe , nnouncement oftrrne
Re. d out twelve hour5 5Y51em d'5pl.y for hour , m,nule. second lby colon
11;nh l.A M &:PM
O'5plily three dl5plil y mode s of l ime. • I,rm time &:d. te
AI. rm on off 5wltch WIth thony 5econd5 voice .I.rm
SnOOle reminder voree ,I,rm of thlny sec c ods atr er 4 mlnules 01fl' 51vcre e
.I . rm

6 Volume . two le...el of voice output
7 langu.ge ..... d. ble: EngliSh. M. nd. " n
PAR ROT 850 1..•.... .. ... .......... ....... ........ .... _ _ $ 17.75 NOT A KIT!
M Y NAH 8504 $1 6.90
o : 0 ; 0 : 0 0

TALKING CLOCK

TA -50A C IC -48 1E
• Jingle Bell
• Silent nigh t
• R u dol ph, the red-nosed

rein deer
• a co m e, All ye faith fu l

MULTIPURPOSE MELODY 60W VERSATILE STEREO COLOR LIGHT CONTROLLER

~P~~:;~~~~O~S: POWE,~..~.9.~~TER TA-302 TY-23B IIIItI
Best to-

Output Powe r : 500mw PartyI

~~~~~~~~~::a~~ :1~~5~ l00m A TA·50A/B
It ca n also be used as a doorbell , I A
mus ica l bo x and electronic alarm . Ii Best kit for X'm es! .J I

The most perfect handy. li ghtw eight solder ing iro n fo r Work 
sh op . Home. Hobby & Outdoor work .. ..
In c ludes UL approva l cha rger & cleaning sponge.
W ith build-in solder point ill um in ation .
Each H t . . .

1 01 011OIIO 0 : 0

TA·50B CIC-482E
• Lo ndo n Bridge is falling

Down
• A re you Steepi ng
• T oy Sy mp hony
• Wicgenlie d

+-0-+-+-<

Model No. D~$Cr lpl I0n K lt / Anemble-d Un ll Pu ce Model No . D~$C fl p t l on KII /Anembled Unit Pnce

T A- OOl 1W M,n I Amplif ier K" $3.90 T R -3S5 A . B 3·5A REGU LATED DC POWER SUPPL Y K,' $10.68
T A- 006 6W MInI Amplif Ier K" ... 92 TR -503 0 -50V 3A POW ER SU PPLY WITH SHORT CIRCUIT BREAK
TA -DO l 12W Stereo Power BOOSler K,' $800 & OV ER LOA D PROTECTOR K" $12.30
T A- OOB A C/ DC SHOU LDE R AMPLI FIER An $.8 00 T R- I OO 0 -15V 2A REGU LATED DC POWER SUPPL Y An $69 .50
T A- lO STEREO PRE·AMPLI F I ER WIT H MA GNETI C MI C A MP K" $600 K" $59 _50
TA -50 A. B MU L TI·PUR POSE MELO D Y GENERAT OR K" $10.76 T Y - 1AM K4 BAT TER Y FLUOPESC ENT LI GHT K" $399
TA - 120 PURE CLA SS " A " MA IN POWER AM PLIFIER K,' $25 .00 T Y- 7 EL ECTRONIC TOUCH SWITCH K" $5 50
TA -202 20W ACID C STER EO AM PLI F IER An $6000 TY - 11A MULTI -FUNC T IO NA L CONT ROL R ELA Y K" $3 _99
T A - 300 30W Mult l ·Purpose Songle Ch. nnel Amp K,' $ 11.07 T Y - 12A DIGI TA L CLOCK WITH TWO T IME R K" $13 _86
T A- 302 GOW Stereo Power Booster K,' $50 00 TY - 13 COLO R L ED V U ME TER K,' $11.50

Aso $6000 T Y- t4 ELECTRONIC SHOCK K" $300
T A- 323A H igh Quali ty 30W+30W Stereo A mp li fier K,' $24 ..60 T Y- 18 HI GH PRECISION SOU ND CONTRO L SWITCH K" $168
T A- 322 1 60W IC Stereo Pr ~ · Ampl d l er & Pow er Amp lIf ier K, ' $29 .50 T Y- 20 SUPER SENSITIVE AUDIO l EVEL INDICATOR K,' $19,50
T A-400 40W TR AN SISTOR IZED MON O·AMPL IF IER K,' $1384 TY -23B CO LOR LI GH T CO NTROLL ER K" $65.00
T A -471 120W MOSFE T POWER A MPLI F IER K" $55.00 A" $75 .00
T A- SOO 1GOW DC l OW TIM PRE·A M PLIFIER & POW ER AMP. K" $49.85 TY- 25 SPEAK ER PROT ECTOR K,' $9 50
T A -B02 160W PURE DC ST. POW ER AMP. W SPK. PROTE CTOR K" $3995 T Y -35 FM WIR ELESS M ICROPHONE K" $7 68
T A - B20 A 120W OCL DC PR E·MAIN & STEREO AM PLIFI ER K,' $4300 TY -36 AC/D C QUAR TZ DI GI TA L CLOCK K" $16 92
T A - 1000A lOOW DYNAMIC CLASS "A" M A IN POWER A MP (MONOI K" $45.50 T Y- 3B SOUND OR TOUCH CONTRO L SWI TCH K" $10.00
T A-l 500 200W NEW ClASS " A M DC STEREO PRE· M A IN A MP K,' $6700 T Y-4 1 MK II I INF RA RED REM OTE CO NTRO L UN IT K" $25 _00
TA - 2.00A ELECTR ONIC ECHO A ND RE VE RBER AT ION A MP A.. 599 .85 A" $30 00
TA - 2500 HI GH QUALITY MUL TI·PUR POSE PRE·A MPLI F IER An $82.00 T Y-42 BAR IDOT LE VEL MET ER K" $21 00
TA- 2200 DC FET SUPER CLAS S "A" PR E,AMPLI FI ER K,' $38 _00 T Y-.5 BAR/ DOT AUD IO LEVEL OISPLA Y K" $34.95
TA - 2800 NF·CR BI-FET PRE ·A MP (WIT H 3WAY TON E CONTROLI K,' $3680 TY -47 SUPERI OR ELE CTR ON IC ROUL ETT E K" $16 9 2
TA -3000 STER EO SIMULATOR A" $30 00 YA MA TO 4001 3Y. DIGITAL MULTIM ETE R @l SET S33.8O

K" $25 .00 T l LCD THE. R~OME TE R ClO O ..WIH~ & OUT OOOR SENSOR il SET S20 00
SM- 43 3 112 MUL TI ·F UNCTIONAL LED D ,P M. K" $29 .23 T2 LCD THERMOMETER ClOC r..W/F· &.C' MEASURING il SET $1800

An $35 00 85Q.1 TALKIN G CLOCK M YNAH (GOLDEN OR BLACK) . SET $2 5_00
SM- 48 4 112 HI-PREC ISION D _P M. K,' $3B 00 NO. 620 CORD L ESS SOLDER ING IRON RECH AR GEA BL E P SET $22 .80

An $43 _00
SM- 100 15QMC UN IVE RSA L DI GITA L FREQU ENC Y COU N TER A" $99 00 Au -Aue mblitd form . II II fu lly checked .nd l esle-d
T Y-43 3 112 DIGITAL PANE L ME TE R K" $28 .00

TERMS : Min imu m order : $ 10 .00. Charge card order $2 0 .00 . No C.O.D .! Check & Money order , ph on e order accept . CA. reside nts must . in 
c lude 6.5% sales t ax . Prices are subject t o change w ithout noti ce. A l l merchandise subjec t t o p r io r sale. Shipping & handling: In side L.A. 5% of
total or der (Min . $ 1.50 ). Outside L.A. 10% of tota l or de (Min . $2 .50 ) , Outs ide U.S.A. 20% of t ota l o rde r (Min. $5.00 ). Shipped by UPS ground.
H OUR S: Mon -Fri 9 :30 to 5:00, Sat 9 :3 0 to 1:00 (PACIFI C TIME) ffil~
NATION-WIDE DISTRIBUTORS WANTED FOR OUR PRODUCTS, QUANTITY DISCOUNTS AVAILABLE! -x-'~
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www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


1 '15 
8 95 

11 9S 
6 9S 
2 95 

26 95 
19 9S 
1295' 

9 9S 
19 9S, 

4 95 
9 95 
9 95 

12 95 
1295 
19 95 
19 95 
29 95 
19 95 

4 95 
4 95 

1295 
12 95 

6 9S 
6 95.4 

9 95 
4 9S 
9 95 
8 95 
4 954 

3 95 
95 

3 95 
95 

6 9S 
9 9S 
6 954 

CRYSTALS 
32 768 KH. 95 
l0MN. 299 
1 6432 7 95 
2 0 95 
2 097152 99 
74576 95 
3 2768 95 
3579545 9S 
4 0 95 
4 037 95 
5 0 9S 
5 0688 96 
6 0 95 
6 144 93 
6 5536 95 
8 0 95 

10 0 95 
10 738635 
120 95 
14 31818 95 
ISO 95 
160 SS 
17430 95 
ISO 9S 
18432 99 
20 0 95 
27 1164 93 
240 95 
32 0 99 

CRYSTAL 
OSCILLATORS 
1 OMH. 5 9S 
1 8432 5 95 
20 S 9 
I 4576 5 95 
i5 495 
40 /95 
5 0688 4 9S 
60 495 
6 144 4 95 
80 495 
100 495 
120 495 
12 480 4 95 
1S0 495 
160 495 
18437 495 
200 49S 
240 495, 

MISC. 
TMS99S31 9 95 
TMS99537 19 9S 
ULN2003 79 
3242 7 95 
3341 4 95 
MC 3470 1 95 
MC3480 8 95 
MC3487 2 95 
11CSO 19 95 
2513-001..P 655 
AYS. 2376 11 .95 

.AYS. 3600 PRC 11.96, 

450...1 SS 
I450n.115V 1 3 49 
1330rM11SV1 3 95 
I4SOn.I1SV1 5 95 
1490n5115V1 3 9S 
1250n.11SV 1121 V PGM I 3 95 
1200n.115V1121 V PGMI 4 25 
12SOn411SV11CMOS1 S 95 
14SOn.115V1 ] 49 
129On.115 V 1 3 93 
(20005115V) 4 2S 
1350n.1151/1124 PINI 17 95 
1250n.115V1 4 2S 
1250n.I1SV11CMOS1 10 95 
1250n.11SV1 7 49 
21V PGM Provo... 6121 Volta 

74LS00 
741500 16 7419165 6S 
741501 18 7415166 93 
741502 17 7415169 99 
741503 18 7115173 49 
741904 16 74(5174 39 
741505 18 7415175 39 
741508 18 7415191 49 
741509 18 7415192 69 
741510 16 7415193 69 
74L311 22 7419194 69 
741912 22 7415195 69 
74(513 26 7415196 59 
741514 31 7115197 59 
741913 26 7415271 59 
741520 17 7115240 69 
741521 22 7415241 69 
741522 22 7415242 69 
741527 23 7419243 69 
741528 26 7415244 69 
741530 17 7415245 79 
741532 18 7415251 49 
74(533 28 7415253 49 
74(537 26 7119256 1 79 
741538 26 7415257 39 
741547 39 7415258 49 
741547 75 7415259 129 
741518 85 7415260 49 
741.551 17 7415266 39 
741573 29 7415273 79 
741374 24 7415279 39 
741575 29 7419280 198 
741576 29 7415283 59 
741983 49 7415290 89 
741585 49 7415293 89 
741586 22 7415299 149 
711590 39 7415322 395 
741592 49 7415323 249 
74L593 39 7115364 195 
741595 49 7415765 39 
7415107 34 7415367 39 
7415109 36 7415368 39 
7415112 21 7415373 71 
7415122 45 7415374 79 
7415123 49 7415375 95 
7415124 27S 7415377 79 
74(5125 39 7415378 I 18 
7415126 39 7415390 I 19 
7419132 39 7415393 79 
7415133 49 7415541 149 
7415136 39 7415624 1 95 
7415138 39 7415640 99 
74(5139 39 7415645 99 
7415145 99 7415669 129 
7415147 99 7415670 89 
7415148 99 7415682 320 
7415151 39 7113683 320 
7415153 39 7415684 320 
74(9194 149 7415688 240 
7419155 S9 74157632295 
7415156 49 811595 149 
7415157 35 811596 149 
74L5158 29 811397 149 
7415160 29 811598 149 
7415161 39 25152521280 
7419162 49 25152569280 
7419163 39 261531 195 

67419144 49 261532 1 95, 

100 

20MB HARD DISK SYSTEM ONLY $3OO! 
STATIC RAMS 

2101 
5101 
21021. 4 
2112 
2114 
21141 
21141. 2 
21 141 15 

256. 
2S644 

1024.1 
2561.4 

1024.4 
1024.4 
1024.4 
1024.4 

T M $4044 4096.1 
T MM 2016 150 2048.6 
7MM7016 100 208 
HM6116 2048.8 
14616116 3 2046.8 
HM61161P 4 2048.8 
HM61161P 3 2048.8 
H461161P 2 2048.8 
HM6264P 15 5192.8 
116162641P 15 8192.8 
HM62641P 12 8192.8 

LP low Pow. 

450... 
150n11CMOSI 
4 SO..I I I PI 
4S0.1.1 
450.1s) 
450...11(I) 
200n.111P1 
I S0.M11 L/I 
45011.1 
1 SOn.I 
100n.1 
20On.1(CM091 
1SOn.11CM051 
200n.11CMOS11lP1 
150ns11CMOS11lP1 
120n.11CMOS11lP1 
1SOn.11CMOS1 
150ns11CMOS11LP1 
12On.I1CMOSI11Pl 

DYNAMIC RAMS 
4116 250 16384.1 
4116 200 16384.1 
4116 150 16384.1 
4116 120 16384.1 
MK4332 32768.1 
4164.200 65536.1 
4164 150 65536.1 
4164 120 65536.1 
MCM6665 65536.1 
78494164 65536.1 
4164 REFRESH 65536.1 
TMS4416 16364.4 
41128 150 131072.1 
TM54464 IS 65536.4 
41256 200 262144.1 
41256 150 262144.1 

Sv S...yI. 5 Voll S..Pfh 

1 95 
3 95 

99 
2 99 

99 
09 9 
95 
95 
49 
95 
89 
95 
95 

2 OS 
2 95 
3 89 
3 95 9 

250...1 9 
700...1 89 
ISO...) 99 
120..1 1 49 
200...1 6 95 
200n.11S.) 119 
1 SOns11Sv1 129 
12On.115.1 1 95 
200n013.1 1 95 
190n$115.1 1 95 
1SOn.11SV11REFRE SNI 2 95 
1SOn.115.) 495 
I SOn.11 S.1 5 95 
1SO.$)13v1 6 95 
200n4115.) 2 95 
190..115.1 7 95 

REFRESH P.n IR.F,..l. 

r 8000 
5035 
8035 
5080 
8085 
8087 2 
8087 
8088 
8088 2 
8155 
8155 2 
8748 
8755 
80286 

'80287 

1 9 
1 95 
2 95 
2 49 

169 95 
12900 

6 95 
9 95 
2 49 
3 95 
7 95 

14 9S 
129 95 
199 95, 

r 8500 
1.0 MHz 

6502 
65CO2 
6507 
6920 
6522 
6526 
6532 
6949 
6551 
6561 
6581 

2.0 MHZ 
6502A 
6520A 
6522A 
6532A 
6545A 
6SSIA 

3.0 MHZ 
05028 

2 69 
12 95 

9 9S 
199 
49S 

269S 
69S 
69S 
593 

1995 
3493 

2 9S 
2 9S 
5 95 

11 95 
7 9S 
69S 

6 954 

8200 
8203 
6205 
8212 
8216 
8224 
8237 
8237 5 
8250 
8251 
8251A 
8253 
8253 5 
8255 
8265 5 
8259 
8259 S 

8272 
8279 
8279 5 
8282 
8284 
8286 
8288 

24 95 
3 29 
1 49 
1 49 
2 25 
4 95 
S 49 
6 95 
1 69 
1 89 

1 89 
1 95 
1 69 
1 89 
1 95 
2 29 
4 95 
2 49 
2 9S 
3 95 
2 9S 
3 95 
4 954 

6800 
1.0 MHz 

6800 
6807 
6803 
6809 
6809E 
6810 
6820 
6821 
6840 
6843 
6644 
6845 
6847 
6850 
6883 

2.0 MHz 
68800 
68802 
68909E 
68809 
68821 
68845 
68850 

6.68854 

195 
4 9S 
9 95 
5 9S 
S 9S 
1 95 
2 93 
1 95 
6 95 

19 95 
12 9S 
4 95 

11 95 
1 95 

22 9S 

4 35 
3 99 
6 93 
6 9S 
3 95 
6 95 
2 93 
7 954 

Z-80 
180 CPU . 

4.0 MHz 
180A CPU 
2807 CTC 
180A DART 
180A DMA 
280A PIO 
180A 510 O 

180A 510 I 
/80A SIO 2 

8.0 MHz 
1808 CPU 
1808 CTC 
1808 PIO 
2608 DART 
1808 SIO 0 
1808 510 2 

`l8671 11106 

1 69 

1 79 
1 89 
595 
5 95 
1 89 
S 95 
5 95 
5 95 

3 75 
25 

4 25 
14 93 
12 95 
12 95 
19 95 

CLOCK 
CIRCUITS 

MMS169 1 95 
MM5369 EST 1 95 
.ÁM58167 12 93 
MMS8174 11 95 
MSM5832 2 33, 

** *HIGH -TECH * * * *' 
NEC V20 UPD70108 $1195 
REPLACES 8088 10 SPEED UP IBM PC 10.4016 

HIGH -SPEED ADDRESS CALCULATION 
IN HARDWARE 
PIN COMPATIBLE WITH 8088 
SUPERSET OF 8088 INSTRUCTION SET 
LOW POWER CMOS 

6MHZ V20 1JP070108 -8 $13.05 
8M112 V30 UPD70116 -8 $19.95 * ** *SPOTLIGHT * * ** 

ORDER TOLL FREE 

800 -538 -5000 

CRT 

CONTROLLERS 
684 - 

68845 
6847 
HO46SOSSP 
MC 1372 
5275 
7220 
CRTS027 
CRTS037 
TMS9918A 

DISK 
CONTROLLERS 
1771 
1791 
1793 
1795 
1797 
2791 
2793 
2797 
6843 
6272 
UPD76S 
MB6876 
MB8877 
1691 

.2143 

BIT RATE 
GENERATORS 

MC14411 
BR1941 
4702 
COM8116 

.MM5307 

UARTS 
ASS 1013 
AY] 1015 
TRI602 
2651 
1M6402 
1M6403 
12448230 

SOUND CHIPS 
76477 
76489 
S91.263 
AY3-8910 
AY3.8912 
Sl6Do 

S 95 
6 95 

39 96 
12 95 
12 95 
39 00 

eo 

2708 
2716 
2716 1 

TM52532 
2732 
2732A 
2732A-2 
27C64 
2764 
2764 250 
7764 700 
MCM68766 
27128 
27C256 
27256 

SV S...p S Vol, 

EPROMS 
1024.7 
2048.8 
2048.8 
4096.6 
4096.8 
4096.8 
4096.8 
8192.8 
8192.8 
8192.8 
8192.8 
8192.8 

16384.8 
32768.8 
32768.8 
5,80. 

JSPECTRONICS 
CORPORATION 

PI-14 
I-14T 
PI.247 

EPROM ERASERS 

Twrr 31.t6.y.tY 
(uW CAA 

Und 
Phu 

NO 9 1.000 6/300 
VIES s 1.000 9119.00 
YES 12 9.100 6179 00 

r HIGH SPEED CMOS 
A .ew l.r..4r of Non tP.ed CMOS Iopc Erówp t .P..d oI bw w..e Sandi, .9n. lypK41 yeM 

p.00póv. d.I.VI combo./ non Ida advantages of 
CMOS v..V bw pow.. w.n....Ptor .wr.or none 
mn..lp and proved output dove 

74H000 
74HC Op..0 at CMOS Iopc IeM. rd re deal 

lo ...w. JCMOSeeq.. 
74HC00 S9 74HC148 119 
74HCO2 59 74HC1S1 49 
74HC04 59 74HC154 249 
74HC08 59 74HC157 II 
74HC10 59 74HC158 95 
74HC14 79 7431C167 11S 
74HC20 59 74HC175 95 
74HC27 S9 74HC240 189 
74HC30 59 74HC244 189 
74HC32 69 74HC245 159 
74HC51 99 74HC297 8S 
74HC74 75 74HC2S9 139 
74HC85 135 74HC273 189 
74NC86 69 74HC299 4 99 
7414C93 119 71HC368 59 
74HC107 79 74HC373 2 29 
74HC109 79 74HC374 229 
74NC112 79 7414C390 1 39 
74HC129 1 19 74HC393 1 39 
74HC132 1 19 74HC4017 199 
7411C133 69 74HC4020 1 39 
74HC135 99 74NC4049 89 
7411C179 99 71NC4050 89 

74HCTOO 
74HCT 01111,0 doP...ep.cenrnt.lo lS T71 

and can P. nl......ed non 7415.n de same c.c.et 
74HCTOO 69 71HCT166 3 OS 
74HC707 69 74HCT174 1 09 
74HCT04 69 74HCT193 / 39 
74NCT08 69 74HCT194 1 19 
74HCT1O 69 74NCT240 2 19 
74HCT11 69 74HCT241 2 19 
74HCT27 69 74HCT244 2 19 
74HCT30 69 74HCT24S 2 19 
74HC132 79 74HCT257 99 
71HCT71 8S 74HCT2S9 1 59 
74HCT7S 9S 74HCT273 209 
74HCT138 1 IS 74HCT367 1 09 
74HCT139 1 15 74HCT373 2 45 
74HCT154 299 74NCT374 2 45 
74HCT1S7 99 74HCT393 1 59 
74HCT1S6 99 74HCT4017 2 19 
74HCT161 129 74HC14040 1.99 
74HCT164 1 39 74NCT4010 1.49. 

74F00 
74E00 69 74)74 79 74)251 1 69 
74)02 69 74)56 99 74) 753 1 65 
74)04 79 74)138 169 74) 257 1 69 
74)05 69 74)139 169 74)280 1 79 
74)10 69 74)157 1 69 74)283 395 
74) 32 69 74)240 3 29 74E373 29 

'74)64 89 74) 244 3 29 74) 374 4 29, 

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 
HOURS: M.W.F. 9-6 TU -TH. 9.9 SAT. 9 5 JDR Microdevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS Mo..t.,. o.d 51000 For Armen and hanging .side $250 Io. UPS 

1224 S. Bascom Avenue, San Jose, CA 95128 Ig h g.. Aar 
em ° o rrmndep 

SQ. S. a...I CA nb lenb must .,chid. itpandabar Ides IM AS m rchr.O.e n Men!~ 10190 tom van,. oil IOW Pncr. ae nabbed Io change Awm notice We we nol 
.4400704144 10. Ilpov.p.rc4. won Wr omen* 5W NH Io lm1 warders and b ...$tiro ....7ík9... Al mwchr.dne suOFect b Po. sfr 

Toll Free 800 -538 -5000 (408) 995 -5430 
FAX (408) 275 -8415 Telex 171 -110 

ç COPYRIGHT 1986 JOR MICRODEVICES 
T) JOR 45C ROOF VICE S LOGO IS A REGISTERED TRADEMARK OF JDR MICROOE VICE S JOR INSTRUMENTS AND JOR MFCROOE VICES ARE TRAGE MARKS OF J001 MICROOE VICES IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES APPLE IS A TRADEMARK OF APPLE COMPUTER 
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DYNAMIC RAMS
raSPECTRONICS EPROM ERASERS
UCORPORATION

-~ ",.,
\-.-.-.-.-.-.-.-.-.-.-.Jii (-1 -dlf

2101 256x4
5101 256x4
2 102L-4 1024x1
21 12 256x4
2 114 1024x4
2 1 14 L-4 102 4 x4
211 4L -2 10 24 x4
211 4L ·15 1024x4
TMS4044·4 4096x1
TMM2016·1 50 2048x8
TMM2016 ·100 2048x8
HM6116·4 2048x8
HM6116·3 2 048 x8
HM6116LP-4 2048 x8
HM6116LP-3 2048x 8
HM6116LP-2 2048x8
HM62 64p·15 8 19 2 x8
HM6264LP·15 8 19 2 x8
HM6264Lp·1 2 8192x8

LP=Low power

41 16· 2 5 0 16384xl
4 11 6·200 16384 xl
4 1 16· 150 16 384xl
411 6· 12 0 16384xl
MK4332 32768xl
4 16 4·200 65536xl
41 64·150 65536xl
4 164·1 20 6 5 53 6x l
MCM6665 65536xl
TMS4164 65536xl
4 164· REFRESH 65536xl
TMS4416 16384x4
4 11 28·150 131072xl
TMS4464·1 5 65536x4
41256-200 26 2 144xl
41256· 15 0 262144xl

5v=Single 5 Volt Supply

(450ns)
(450n·IICMOS)
(450n.lIlPI
(450ns)
(450ns)
(450n.lIlPI
(200n.lIlPI
(150 n. lI l P I
(450ns)
(150ns)
(lOOns)
(200n·IICMOS)
{150n.IICMOS}
(200n.IICM05I1 lP)
(150n·IICMOSlIlP)
(120n.IICMOSlIlP)
{150n.IICMOS}
(150n.IICMOSlI lP)
(120n.IICMOSlI lP)

(250ns) .49
1200n.} .89
(150ns) .9 9
(1200s) 1.49
(200n .) 6. 9 5
1200n.1I5_} 1.19
(150ns)(5v) 1.29
(120nsIl5v) 1.9 5
(200ns)(5v) 1.95
(150ns)(5v) 1.95
(150n.1I5VIIREFRESH) 2 .9 5
(150ns)(5v) 4 .95
(150ns)(5 v) 5.95
(150ns)(5v ) • 6 .95
(2 00ns )(5v ) 2 .95
(150ns)(5v) 2. 9 5

REFRESH=Pin 1 Refresh

* * * * HI GH-TECH *"* * *
NEG V20 UP070108 $11 95
REPLACES 8088 TO SPEED UP IBM PC 10·40%
* HIGH-SPEED A DDRESS CALCULATION

IN HARDWARE
* PIN COMPATIBLE WITH 8088
* SUPERSET OF 8088 INSTRUCTION SET
* LOW POWER CMOS

V20 UPD70108-8
8MHz V30 UPD70116-8 $19.95
****SPOTLIGHT****

2708 1024x8
27 16 2 048x 8
2716·1 2048x8
TMS2532 4096x 8
2732 4096x8
2732A 4096x8
2732A-2 4096x8
27C64 8192x8
2764 8 192x8
2764·250 8 192x8
2764~200 8192x8
MCM68766 8192x8
27128 16 3 84 x8
27C256 3276 8 x8
27256 32768x8

5V=Singlo 5 Volt Suppty

T im er

(450ns) 4.95
(450n.1I5V) 3.49
(35 0n '1I5V) 3 .95
(450n .1I5VI 5 .95
(450n.1I5V) 3 .9 5
1250n.1I5V1121 V PGM) 3 .95
1200 n.1I5VI(21V PGM} 4. 2 5
12 50 n. 1I5VIICMOS) 5 .95
(450n.1I5V) 3 .49
1250n.1I5VI 3 .95
1200 n .1I5VI 4 .25
13 50n. 1I5V1124 PIN I 17 .95
1250n.1I5V) 4 .25
1250n'1I5VIICMOSI 10. 95
1250n.1I5VI 7 .4 9
21V PGM=Progr am at 21 Vol ts

Unit
Pri ce

(f)
o
Zo
a:
Io
ill
...J
ill

o
o
<1:
a:

6500
1 .4 9 1.0MHz 3 2.768 KH :z: .9 5 74 LSOO .16 74LS165 .6 5 A new famil y of high speed CMOS logic featurin g
1.95 1.0MHz 2.95 74lS01 .18 74lS166 .9 5 the speed of low pow er Schott k, [Bns typ ical gate
2 .9 5 6502 2 .69 6845 4 .95 1 .84 32 2 .95 74 lS02 .17 74lS169 .9 5 propagat ion delay). com bined w nh tl-e advantages of
2 .4 9 65C02 (CMOS)12.95 68B45 8. 9 5 2 .0 1.9 5 74 lS03 .1 8 74lS173 .4 9 CM OS: very low power consump tion . superior noise

169.95 6507 9 .95 6847 11 .95 2.097152 1.95 74 lS04 .16 74LS174 .39 imm unity . and im proved output drive.
129.00 6520 1.95 HD46505SP 6 .95 2 .4 57 6 1.95 74 lS05 .18 74lS175 .3 9 74HCOO6 .95 6522 4.95 MC1372 2 .95 3.2768 1 .95 7 4lS08 .1 8 74lS191 .499.95 6526 26.95 8275 26 .95 3 .57 9545 1.95 74 lS09 .18 74LS192 .69 74HC: Operat e at CM OS logic levels and are ideal

2. 4 9 6532 6 .95 7220 19.95 4 .0 1.95 74 LS10 .16 74lS193 .69 for new. alt-CM OS designs
3.95 6545 6. 95 CRT50 27 12 .95 4. 03 2 1.95 74 lS11 .22 74lS194 .69 .59 74HC1486551 5.95 5.0 1.9 5 74 HCOO7 .95 CRT5037 9 .95 74 lS12 .22 74LS195 .69 74HC02 .59 74 HC15114 .95 6561 19 .95 TMS9 9 18 A 19 .95 5 .0 68 8 1.95 74lS13 .26 74lS196 .5 9 74HC04 .59 74HC1546581 34 .95 6 .0 1.9 5129.95 74lS1 4 .3 9 74lS1 97 .59 74HC08 .59 74HC157199.95 2.0 MHz 6.144 1.95 74 lS15 .26 74lS221 .59 74HC10 .59 74HC1586 .5 5 36 1.9 5

6502A 2 .95 DISK 8.0 1.95
74 lS20 .17 74lS240 .6 9 74HC1 4 .79 74HC163
74 lS21 .22 74lS241 .69 74HC20 .59 74HC1756520A 2 .95 CONTROLLERS

10 .0 1.95 74 lS22 .22 74LS242 .6 9 74HC27 .59 74 HC2408200- 6522A 5.95 10 .738635 1.9 5 74 LS27 .2 3 74lS243 .6 9 74HC30 .59 74HC2446532A 11.95
17 7 1 4 .95

12.0 1.95 74 lS28 .26 74lS244 .6 9 74HC32 .69 74HC2458203 24 .95 6545A 7 .95 14 .31 81 8 1.9 5 74lS 30 .17 74LS245 .79 74HC51 .59 74 H C2 578 2 0 5 3 .29 6551A 6 .95 1791 9.95 15 .0 1.95
8 2 1 2 1 .49 1793 9.95 16 .0 1.95

74 LS32 .18 74lS251 .49 74HC74 .7 5 74HC259
3.0MHz 12.95 74 lS33 .28 74lS253 .4 9 74HC85 1.3 5 74HC273821 6 1.49 1795 17 .430 1.9 5 74 lS37 .26 74LS256 1.79 74HC86 .69 74 H C2 99822 4 2.25 17 9 7 12.95 18 .0 1.95

8 2 3 7 4 .95 2791 19 .95 18 .432 1.95 74 lS38 .26 74lS257 .39 74 HC93 1.19 74 HC 36 8
2793 19 .95 20 .0 1.95 74 lS42 .3 9 74lS258 .4 9 74 HC107 .79 74HC37382 3 7·5 5 .49 74LS47 .7 5 74lS259 1.29 74HC109 .79 74 HC3748 2 5 0 6 .95 2797 29.95 22 .11 84 1.95

19 .95 74lS48 .8 5 74lS260 .49 74HC11 2 .79 7 4 HC3908 251 1. 69 6800 6843 24.0 1.95
8272 4.95 74 lS51 .17 74lS266 .3 9 7 4 HC12 5 1 .19 74HC393825 1A 1.8 9 32 .0 1.9 5

1.0 MHz UPD765 4 .95 74 LS73 .2 9 74lS273 .79 74HC1 32 1.1 9 74HC40178 2 53 1.89
MB8876 12 .95 CRYSTAL 74 lS74 .24 74lS279 .39 74HC1 33 .69 74HC4020825 3-5 1.95 6800 1.95 MB8 877 1 2 .95 74 lS75 .29 74lS280 1.9 8 7 4HC138 .9 9 74HC40498 2 5 5 1 .69 6 802 4 .95 16 9 1 6 .95 OSCILLATORS 74LS76 .2 9 74lS283 .59 7 4HC139 .99 74HC40508255-5 1 .89 6803 9. 95 2143 6.95 74lS83 .49 74lS290 · .8 98259 1.95 6 809 5 .95 1.0MHz 5. 9 5 74lS85 .4 9 74lS293 .89 74HCTOO8 2 59·5 2 .29 6 809E 5 .95

1.8432 5.95 74lS86 .2 2 74lS299 1.498 272 4 .95 6 810 1.9 5
2 .0 5. 95 74 lS90 .39 74lS322 3 .95 74HCT: Direct . drop. in replacements for l S TTL

8279 2.49 6 820 2 .95 BIT RATE 2.4576 5. 9 5 74 lS92 .49 74LS323 2.49 and can be int ermi xed with 74 LS in the same circuit .
827 9·5 2.95 6821 1.9 5

2 .5 4.95 74lS93 .39 74lS364 1.95 74HCTOO .6 9 74HCT1 668 2 8 2 3 .95 6 840 6 .95 GENERATORS 4 .0 4 .95 74lS95 .49 74lS365 .39 74HCT02 .69 74HCT1748284 2 .95 6 843 19 .95
5.0688 4.95 74LS107 .34 74LS367 .39 74HCT04 .6 9 74HCT1 936 .0 4.958286 3.95 6844 12 .95 MC14411 9 .95 74lS109 .36 74lS368 .39 74HCT0 8 .69 74HCT1 948288 4.95 BR1941 4.95 6.144 4. 9 5

6 845 4.95 74 lS112 .29 7 4 lS373 .7 9 74HCT10 .69 74HCT240
6 847 11 .9 5 4702 9. 9 5 8. 0 4.9 5 74LS 122 .45 74 LS374 .7 9 74HCTll .69 74HCT241COM8116 8 .95 10 .0 4.95
6 850 1.95 74lS123 .4 9 74lS375 .95 74HCT27 .69 74HCT244

22.95 MM5307 4 .95 12. 0 4.9 5 74 lS124 2 .75 74LS377 .79 74HCT30 '.69 74HCT245Z-80 6 8 83 12 .480 4.9 5

2.0 MHz 15.0 4.95 74LS125 .39 74lS378 1.1 8 74H CT32 .79 74HCT257
16 .0 4.95 74lS126 .39 74lS390 1.19 74HCT74 .85 74HCT25 9

4 .95 UARTS 18 .4 32 4 .9 5 74LS132 .39 74 LS393 .7 9 74HCT75 .95 74 HCT27 34.0MHz 5.95 20 .0 4 .95 74lS133 .4 9 74lS541 1.4 9 74HCT138 1.15 74 HCT3 67
6 .95 3 .95 24 .0 4.9 5 74 lS136 .39 74 LS624 1.95 74HCT139 1.15 74H CT373Z80A·CPU
6 .95 4 .95 74LS138 .39 74LS640 .99 7 4H CT154 2 .99 74 H CT37 4Z80A·CTC
3 .95 3.95 74lS139 .39 74lS645 .99 74HCT157 .99 74HCT393Z80 A-OART
6 .95 4. 9 5 74LS145 .9 9 74lS669 1.29 74HCT158 .99 74HCT40172 80A·DMA
2.95 6 .95 MISC. 74 LS147 .9 9 74lS670 .89 74HCT161 1.29 74HCT40 40Z80A·PIO
7 .95 9.95 74 lS148 .99 74lS682 3 .20 74HCT1 64 1.39 74HCT4060Z80A·SIO/0

6 .95 TMS99531 9 .95 74 lS151 .39 74lS683 3.20ZSOA-SIO/1 TMS99532 19 .95 74lS153 .39 74lS6 84 3 .20280 A·S I0 /2 UlN2003 .79 74lS154 1.4 9 74lS688 2 .40
6.0 MHz 3242 7 .95 74 lS155 .59 74lS783 22.95 74FOOSOUND CHIPS 3341 4 .95 74LS1 56 .4 9 8 1 l S9 5 1.49

Z80B-CPU MC3470 1.95 74 lS157 .3 5 8 1 l S 96 1 .4 9 74F74
Z80B-CTC MC3480 8 .9 5 74 lS158 .29 8 1 l S 97 1.49
280 B· PIO MC3487 2 .95 74lS160 .29 81lS98 1.49
Z80B·DART 11C90 19 .95 74 lS1 61 .39 25lS2521 2 .80
Z80B·SIO/0 2513-001 UP 6 .95 74 lS162 .49 25 lS2569 2 .8 0
Z80B·SIOI2 AY5- 2376 11 .95 74lS163 .39 26lS31 1.95
Z8 671 ZI LOG AY5·3600 PRe 11 .95 74lS164 .49 26lS32 1.95

CIRCLE 113 ON FREE INFORMATION CARD

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


rDATA ACO INTERFACE/ 
6000600 IS 55 8176 1 29 
ADC0804 3 49 8T28 1 29 
A000809 4 49 8195 89 
ADC0816 14 95 8196 89 
ADC0817 9 95 8797 59 
ADC0831 8 95 5895 59 
DAC0800 49 DM8131 2.95 
DAC0806 1 95 DP8304 2.29 
DAC0808 2 3S 058533 2-25 
DAC1020 825 058535 1.99 
DAC1022 S 95 055836 .99 
MC 140518 2 95 055537 1.115, 

!UTENSIL 
1 

1C17106 9 95 
IC17107 12 9S 
IC17660 2 95 
IC18038 4 95 
ICM7707A 5 9S 
ICM72O8 15 95, 

r 
VOLTAGE 

REGULATORS 
TO -220 CASE 

7TOST .49 7901T .41 
MST .41 7901IT .84 
7512T .49 71127 .59 
781ST .49 7915T .51 

TO-3 CASE 
7806K 1.49 79061 1.09 
75121 1.31 7912K 1.41 

TO-93 CASE 
75106 .49 71105 .SS 
71112 .41 71112 1.41 

OTHER VOLTAGE REGIS 
1M323K SV 3A TO 3 4.71 
LM32SK AA 6A TO 3 3.14 
76HOSK 5V SA TO 3 7.96 
78H12K 12V SA TO 5.45 

17SPOSK 5v 104 TO 3 14.94, 

J 

HARD TO FIND 
"SNAPABLE" HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER. 

ALL WITH 1" CENTERS 
1.40 STRAIGHT LEAD 99 
1.40 RIGHT ANGLE 1.49 
2.40 STRAIGHT LEAD 2 49 

12.40 RIGHT ANGLE 2.99, 

SHORTING 
BLOCKS 

GOLD 
CONTACTS 
SPACED 
AT 1 , 

CENTERS 1{I...:I4 

L5 /$1.00 

r 
LINEAR 

TlO6S 99 LA1733 96 
T1071 69 LM741 29 
T1072 109 LM747 69 
75074 195 184746 53 
7I041 S9 MC1330 1.49 
TLOS2 99 MC1150 1.19 
TINA 1 49 MC 1372 11.96 
IM301 34 LM1414 141 
15309K 1.26 E.5 1465 .45 
LM311 59 LM1484 .45 
1M111H SI 1M1459 .41 
15317K 349 151495 .55 
LM317T 96 151612 5.26 
15317 149 LM1849 1.95 
L5319 1 23 U LN 2003 .79 
LM320 .497900 XR2206 3.35 
15322 19S XR2211 2.96 
11(1323K 71 XR2240 1.95 
LM324 49 MP02907 146 
15331 39S 1M2117 1.96 
LM334 119 CA3044 .59 
LM33S I 71 CA3051 .99 
LM336 17S CA3082 .95 
L16337K 3 95 CA30611 40 
151335K 6 95 CA3059 146 
136339 SI CA3130E /! 
15340 ...7600 CA3146 1 29 
LM3SOT 60 CA3160 1 19 
Li 353 59 MC3470 1 IS 
1F354 99 MC3480 59S 
LE 357 99 MC3447 2 93 
136358 59 LM3900 49 
1M310 89 LM3909 98 
15353 1 95 1M3911 2 2S 
EM316 89 LM3914 2 39 
136393 .46 5C4024 3 49 
1411394111 6.96 MC4044 3 99 
TL494 4 20 RC4136 1 2S 
71.497 32S RC4S54 69 
NESSS 21 LM13600 149 
NE566 49 75107 149 
NESSI 12f 75110 19S 
NE544 195 73150 1.95 
1M56S 95 75154 1.95 
1M666 149 75116 133 
LM567 79 75159 12S 
745570 7 9S 75451 39 
NE390 2 SO 75452 39 
NE592 95 73453 39 
174710 7S 73477 1 21 
LM773 49 75492 79 

H TO SCAN. K TO 3. TTO-220 

69 
69 
H 

AS 
1.19 
9/ 

121 
4/ 
.10 
2f 
2E 
2S 

1.79 
At, 

125 
1.49 
1.49 

.99 

.99 
1.99 

.45 
129 
9 95 
7 IS 

100 UP 
09 
12 
12 
09 
O! 

20MB HARD DISK SYSTEM ONLY $3OO°! 
CMOS 7400/9000 

4001 19 14419 4 95 7400 19 74147 2 49 
4011 19 14433 14 95 7407 19 74148 1 20 
4012 25 4503 49 7404 19 74150 1 35 
4013 35 4511 69 7406 29 74151 SS 
4015 29 4516 79 7407 29 74153 SS 
4016 29 4518 85 7409 24 74154 1 49 
4017 49 4522 79 7410 19 74155 75 
4018 69 4526 79 7411 25 74157 55 
4020 59 4527 195 7414 49 74159 1 65 
4021 69 4525 79 7416 25 74161 69 
4024 49 4529 2 95 7417 25 74163 69 
4025 2S 4532 195 7420 19 74164 135 
4027 39 4538 95 7423 29 74165 SS 
4028 65 4541 1 29 7430 19 74166 1 00 
4035 69 4553 S 79 7432 29 74175 69 
4040 69 4585 75 7438 29 74177 7S 
4041 75 4702 12 95 7412 49 74178 11S 
4042 59 74C00 29 7445 69 74181 225 
4043 85 74C14 59 7447 59 74182 75 
4044 69 74C74 59 7470 35 74164 200 
4045 1 95 74C53 1 95 7473 34 74191 11S 
4044 69 74085 149 7474 33 74192 » 
4047 69 74C95 99 7475 45 74134 SS 
4049 29 74C150 S 75 7476 35 74196 79 
4050 29 74C151 2 25 7483 50 74197 7S 
4051 69 74C161 99 7455 59 74199 1 35 
4052 69 74C163 99 786 35 74221 1 35 
4053 69 74C164 1 39 7489 2 15 74246 1 35 
4056 219 74C192 149 7490 39 74247 1 2S 
4060 69 74C193 149 7492 SO 74248 1 85 
4066 29 74C221 249 7493 35 74249 1 95 
4069 19 74C240 189 7495 SS 74251 75 
4076 59 74C244 189 1497 2 7S 74265 1 35 
4077 .21 74C374 199 74100 2 29 74273 1 95 
4061 .22 74C90S 10 95 74121 29 74275 311 
4065 .71 74C911 5 95 74123 49 74367 65 
4086 99 74C917 17 95 74125 45 74368 65 
4093 49 74C922 4 49 74141 6S 9368 3 95 
4094 2 49 74C923 4 95 74143 5 9S 9602 1 SO 
14411 9 9S 74C926 7 95 74144 2 9S 9637 295 

114412 6 95 80C97 95, :4145 60 96502 1 9S 

rED6ECARD CONNECTORS" 
100 PIN ST S 100 125 3 95 
100 PIN WW S 100 125 4 95 
62 PIN ST IBM PC 100 / 95 
SO PIN ST APPLE 100 2 95 
44 PIN ST STO 156 1 95 

L44 PIN WW STO 156 493, 

74500 
74502 
74403 
74504 
74505 
74405 
74410 
74515 
74530 
74432 
74537 
74535 
74474 
74545 
74486 
745112 
745124 
745134 
745140 
745151 
744153 
744157 
741156 

,744161 

74800 
29 74S163 1 29 
29 749166 396 
29 745174 
.21 745175 
.29 745154 1.95 
.36 745159 144 
23 743196 1.49 
.49 745196 2.49 
.29 745197 2.95 
.35 745226 2.41 
.69 745240 1.49 
.69 741241 1.49 
.49 745244 1.49 
.96 745297 .79 
.35 741233 .79 
.10 743265 .99 

2.76 745250 1.95 
.71 741257 1.69 
IS 745284 1.69 
79 745299 2.95 
79 745373 1.69 
79 745374 1.69 
95 745471 9S 

1 29 745571 2 95 

79 

36 PIN CENTRONICS 
MALE 

IDCEN36 RIBBON CABLE 693 
(E 1136 SOLDER CUP 495 

FEMALE 
loCEN36 F RIBBON CABLE 79S 
CEN36PC RT ANGLE PC MOUNT 95 

rIC SOCKETS 
1 99 100 

8 PIN ST 11 10 
14 PIN ST 11 09 
16 PIN ST 12 10 
15 PIN ST IS 11 
20 PIN ST 18 15 
22 PIN ST IS 1: 

24 PIN ST 20 IS 
28 PIN ST 17 16 
40 PIN ST 30 2: 
M PIN ST 1 95 1 49 

ST SOLDERTAIL I PIN WW 59 69 
14 PIN WW 69 52 
1{ PIN VAS 69 ST 
16 PIN WW 99 90 
20 PIN WIN 1 09 97 
22 PIN VAS 1 39 177 
24 PIN WW 149 1 l5 
28 PIN WW 1 69 1 49 
40 PIN WW 1 99 1 80 

WW WIREWRAP 
16 PIN ZIF 4 95 CALI 
24 PIN Ill 595 CALL 
25 PIN ZIF 6 9S CALI 
40 PIN ZIF 9 95 CALI 

ZIF-TEKTOOL 

L (ZERO INSIRTION FORCI 

DIP CONNECTORS 

DESCRIPTION 0110911 BY 
s 14 1s 

HIGH RELIABILITY TOOLED 
ST IC SOCKETS AUOATuST .42 .76 .M 

1410H REUASIUTY TOOLED 
WW IC SOCKETS AU GAT..WW 1.30 1 SO 

59 

AS 

2.10 

COMPONE PIT CARRIES 
GNP HEADERS) ICCaa .4/ 61 

RIBBON CAME 
DIP PLUGS 11001 

IOPo 9S 

CONTACTS 
IS 20 ¡ 22 124 78 - 40 

140 1.29 1 39 1 49 1 69 7 49 

2.40 2.S0 7 90 3 15 3 70 5 40 - 
.SS 99 I 10, 1.41 AS 

-- 1.79 - 2.119 

FOR ORO(RING INSTRUCTIONS SEE O S.:UMINIA TIME BELOW 

Y 
IOP1. 

Qo0000ov 
1 1 T T I I I MI I I 

AUGAT245T 

1 

D- SUBMINIATURE 

DESCRIPTION 

SOLDER CUP 

ORDER BY 
CONTACTS 

Il IS 13 25 37 501- 

MALE DBaaP .92 AO 125 1.251 80 345 
FEMALE 08.4 M 1.19 1.50 140 2 35 4 32 

RIGHT ANGLE MALE : D Baa_M 1 20 149 
_ 

- -- 1.1E 265 
PC SOLDER FEMALE D e.9R 1 25 1 S5 . 2.00 2 79 

B MALE D.. 1 69 2 56 341 S 60 
FEMALE D B..SW* 2.7E 427 5.44 995 
MALI IDB.P 2.70 295 '- 3.11E 9.70' = 
FEMALE IDB..S 293! 320 4.33 
METAL MHOOO.. 124 1 25 1.30 1.30 
GREY H000.. .11E .651 - AS 

66oNO 64STRUCTIONS .4Sf6T T.IF 511,448F (4 nF rr17NTArTS iN Tif POSSIFION 

WIRE WRAP 

IDC 
RIBBON CAME 

HOODS 
.79 AS 

OISPR 

MOUNTING HARDWARE S1.00 

DESCRIPTION 

IDC CONNECTORS 

SOLDER HEADER 
RIGHT ANGLE SOLDER HEADER 

WW HEADER 
RIGHT ANGIE WW HEADER ~ RIBBON HEADER SOCKET 

RIBBON HEADER_ 
RIBBON EDGE CARO 

ORDER eV 
CONTACTS 

10 20 76 34 40 SO 

IDH5 .112 129 168 220 258 124 
IDH..SR AS J1 35 1 76 2 31 
1014W }1 84 298 384 450 
IDHWR 205 378 422 445 
IDS. _79 99 139 .1.55 
IDMa - 4.40 525 740 
IDEaR 1.76 22S 26S 2.7s 

IOR ORO(FONG INSTRI ' .S SEE O-SUBM . +' _ - :F 

2 72 3 39 

628 663 
4SO 730 
1.99 2 25 

S SO 

3 95 

IOSI. 

DI SO 

Dear Mr Hose. 

I feel compel led to commend you and your poop:, 
for the pleasant . pol It., 5111 ingness to help and 
professlonal attitude you have displayed. It 
these times It is indeed refreshing to deal wIth a 

company whose staff consists of people of thi, 
caliber. My friends and associates will most 
certainly be doing business with you again. 

Sincerely, Nicholas Chab:.. 

r DIODES /OPTO /TRANSISTORS 
1N751 
114759 
1N148 
17E4004 
1615402 
KBP04 
KBUSA 
MDA990 2 

N7222 
742222 
2N290S 
2N2907 
2743055 

`2N3904 

25 47476 
25 46177 

25 100 4N26 
10 1 00 4N33 

25 4N37 
SS MCT 2 
95 MCT 6 
35 TIL 111 
25 2N3906 
10 2N4401 
SO 2N4402 
2S 2N4403 
79 2N604S 
10 TIP31 

r 
LED DISPLAYS 

END 35713591 COM CATHODE .362" 
END.50015031 COM CATHODE 4" 
END 50715101 COM ANODE .5" 
MAN-72 COM ANODE .3" 
MAN.74 COM CATHODE .3" 
MAN -8940 COM CATHODE .5 
T11.313 COM CATHODE .3" 
UPSOt2. 7760 COM CATHODE 43" 
TIL -311 447 HEX W LOGIC 270" 
HP5012.7340 4.7 HEX W LOGIC 290 

DIFFUSED LEDS 
JUMBO RED TU. 
JUMBO GREEN T1.. 
JUMBO YELLOW T1.. 
MOUNTING HOW T 1 '. 

`MINI RED T1 

1 99 
10 
14 
14 
/0 
10 

SWITCHES 
SPOT MINI TOGGLE ON ON 
DPOT MINI TOGGLE ON ON 
DPDT MINI TOGGLE ON OFF ON 
SPST MINI PUSHBUTTON N O 
SPST MINI PUSHBUTTON N C 
SPST TOGGLE ON OFF 
BCD OUTPUT 10 POSITION 6 PIN DIP 

DIP SWITCHES 
4 POSITION SS 7 POSITION 
S POSITION 90 8 POSITION `{ POSITION 90 10 POSITION 

1 2S 
1 SO 
1 75 

39 
39 
49 

195 

95 
95 

1 23 

RIBBON CABLE 

CONTACTS 
SINGLE COLOR COLOR COOED 

1 10' l' 10' 
10 18 110 .30 
IS 

20 
25 
2E 
34 
40 
90 

25 2.90 45 
36 320 .60 
45 4 00 75 
.46 4 10 .78 
.61 540 1.07 
.72 1 6 40 1.20 
.69 750 1SO 

2.7E 
4.40 
550 
SOI 
7.15 
99 =39 
1140 
1325 

CALL FOR VOLUME QUOTES O COPYRIGHT 1906JDRMICRODEVICES 

CIRCLE 176 ON FREE INFORMATION CARD 
101 

o
mo
m
~
OJ
m
:D

100-UP
.0 9
.12
.12
.0 9
.09

l ' 10'

.60 5 .50

.48 4.40

.7 5 • 6 .85

.7 8 7 .15

.30 2.75

1 .20 11 .00
1 .07 9 .35

CO LOR CODED

1·99
.10
.14
.14
.10
.10

ip051TION
8 P051TION
10 P051TION

.8 5

.90

.90

l ' 10'

.6 1 5.40

.4 6 4 .10

.72 6 .40

.3 6 3 .20

.45 4 .00

.28 2.50

.18 1.60

COM CATHODE .362"
COM CATHODE .5"
COM ANODE .5 "
COM ANODE .3 "
COM CATHODE .3"
COM CAT HODE .8"
COM CATHODE .3 "
COM CATHODE .4 3 "

4x7 HEX W /LOG IC .27 0 "
4 x7 HEX W /LOGIC .29 0 "

51NGLE COLOR

RIBBON CABLE

4 POSITION
5 P051TION
6 P051TION

SWITCHES

5PDT MINI-TOGGlE ON -ON
DPDT MINI·TOGGLE ON·O N
DPDT MINI·TOGGLE ON ·OFF ·ON
5P5T MINI·PU5HBUTTON N.O.
SP5T MINI·PUSHBUTTON N.C.
SP5T TOGGLE ON ·OFF
BCD OUTPUT 10 POSITION 6 PIN DIP

DIP SWITCHES

LED DISPLAYS

FND -357(3591
FND -50015031
FND -50715101
MAN-72
MAN-74
MAN-8940
TIL-313
HP5082·7760
TIL-311
HP5082-7340

DIFFUSED LEOS
JUMBO REO TPA
JUMBO GREEN TP A
JUMBO YE LLOW TP A
MOUNTING HOW TP A
MINI REO T1

CONTACT5

CIRCLE 176 ON FREE INFORMATION CARD

CONTACTS

9 15 19 25 37 50

SHORTING

GOL~LOC(JKS
CONTACT5
SPACED
AT .1"
CENTER5 ~

5/$1.00

D·SUBMINIATURE

FEMALE DB xxSVVW 2.76 4 .27 6 .84 9 .95

GREY HOODx x .6 5 .6 5 .6 5 .75 .95
METAL MHOODxx 1.25 1.25 1.30 1.3 0

MALE DBxxPR 1.20 1.49 1.95 2 .65

FEMALE DB xxSR 1.25 1.55 2.00 2 .79

MALE DB xxP .82 .90 1.25 1.25 1.80 3 .48

FEMALE DBxxS .9 5 1.15 1.50 1.50 2 .35 4.32

MALE DB xxPVVW 1.6 9 2 .56 3 .8 9 5 .6 0

DESCRIPTION ORDER BY 10 20 26 34

DESCRIPTION

HOODS

WIRE WRAP

50LDER CUP

RIGH T ANGLE
PC SOLDER

RIGHT ANG LE SOLDER HEADER IDHx xSR .8 5 1.35 1.7 6 2. 3 1

FOR ORDERING INS TRUCTIONS SEE D·SUB MINIA TURE ABOVE

IDC CONNECTORS

RIBBON EDGE CARD IDE xx 1 .75 2 .25 2.65 2 .75

SOLDER HEADER IDHxxS .82 1.29 1.6 8 2 .20

RIBBON HEADER IDMx x 5.50 6 .25 7 .00

RIBBON HEADER SOCKET IDS xx .7 9 .9 9 1.39 1.5 9

RIGHT ANGLE WoN HEADER IDHx xWR 2.05 3 .28 4 .2 2 4 .45

VVW HEADER IDHx xW 1.86 2.98 3 .84 4 .50

IDC MALE IDBxxP 2 .7 0 2 .95 3 .9 8 5 .70
RIBBON CABLE FEMALE IDBxxS 2 .92 3 .20 4 .3 3 6 .76

CAN BE SNAPPED APART TO
MAKE ANY SIZE HEADER.

ALL WITH .1" CENTERS

STRAIGHT LEAD
RIGHT ANGLE
5TRAIGHT LEAD
RIGHT ANGLE

HARD TO FIND

"SNAPABLE" HEADERS

OROERING INSTRUC TIONS: INSER T THE NUMB ER OF CONTAC TS IN THE POSITION
MA RKED "xx ~ OF THE -ORDER B Y~ PART NUMBER LIST ED
EXAMPLE: A 15 PIN RIGH T ANGLE MALE PC SOLD ER WOULD BE DB I5PR

MOUNTING HARDWARE $1.00

CMOS 7400/9000 74S00 VOLTAGE
4001 .1 9 14419 4 .95 7400 .19 74147 2.49 74SOO .29 745163 1.29 REGULATORS TL066 .9 9 LM733 .9 8
4011 .1 9 14433 14.95 7402 .19 74148 1 .20 74502 .29 745168 3.95 TL071 .69 LM741 .2 9
4012 .2 5 4503 .4 9 7404 .19 74150 1 .35 74503 .29 745174 .7 9 TO-220CASE TL072 1.09 LM747 .6 9
4013 .3 5 4511 .69 7406 .29 74151 .5 5 74504 .2 9 745175 .7 9 7805T .4 9 7905T .5 9 TL074 1 .95 LM748 .59
4015 .2 9 4516 .7 9 7407 .29 74153 .5 5 74505 .29 74S188 1.95 7808T .49 7908T .59 TL081 .59 MC1330 1 .69
4016 .2 9 4518 .8 5 7408 .24 74154 1 .49 74508 .3 5 745189 1.95 7812T .49 7912T .59 TL082 .9 9 MC1350 1 .19
4017 .4 9 4522 .7 9 7410 .1 9 74155 .7 5 74S10 .2 9 745195 1.4 9 7815T .4 9 7915T .59 TL084 1.49 MC1372 6 .95
4018 .6 9 4526 .7 9 741 1 .2 5 74157 .5 5 74515 .4 9 745196 2.49 TO-JCASE LM301 .34 LM1414 1 .59
4020 .59 4527 1 .95 7414 .4 9 74159 1 .65 74530 .2 9 745197 2.93 7805K 1.59 7905K 1.69 LM309K 1.25 LM1458 .4 9
4021 .6 9 4528 .7 9 7416 .25 74161 .6 9 74532 .35 745226 3.99 7812K 1.39 7912K 1 .49 LM311 .59 LM1488 .4 9
4024 .49 4529 295 7417 .25 74163 .6 9 74S37 .69 745240 1.49

TO-93 CASE
LM311H .8 9 LM1489 .49

4025 .25 4532 1 .95 7420 .19 74164 .8 5 74S38 .69 745241 1 .49 LM317K 3 .49 LM1496 .85
4027 .3 9 4538 .9 5 7423 .29 74165 .8 5 74574 .49 745244 1.49 78L05 .49 79L05 .6 9 LM317T .9 5 LM1812 8 .25
4028 .6 5 4541 1.29 7430 .19 74166 1.00 74S85 .95 745257 .79 78L12 .49 79L12 1 .49 LM318 1 .49 LM1889 1.95
4035 .6 9 4553 5 .79 7432 .29 74175 .8 9 74586 .3 5 745253 .7 9 OTHER VOLTAGE REGS LM319 1 .25 ULN2oo3 .7 9
4040 .6 9 4585 .7 5 7438 .29 74177 .7 5 745112 .50 745258 .95 LM323K 5V '3A TO·3 4 .79 LM320 s"87 900 XR2206 3 .95
4041 .7 5 4702 12 .95 7442 .4 9 74178 1.15 74S124 2 .75 745280 1.95 LM328K Adj. 5A TO-3 3.95 LM322 1 .95 XR2211 2.95
4042 .59 74COO .29 7445 .6 9 74181 2.25 745138 .79 745287 1.69 78H05K 5V 5A TO -3 7 .95 LM323K 4 .79 XR2240 1.95
4043 .8 5 74C14 .59 7447 .8 9 74182 .7 5 745140 .55 745288 1.69 78H12K 12V SA TO-3 8 .95 LM324 .49 MPQ2907 1 .95
4044 .69 74C74 .59 7470 .3 5 741 84 2.00 745151 .7 9 745299 2 .95 78POSK 5V lOA TO-3 14.95 LM331 3.95 LM2917 1 .95
4045 1.98 74C83 1.95 7 473 .34 74191 1.15 745153 .7 9 745373 1.69 LM334 1.19 CA3046 .89
4046 .6 9 74C85 1.49 7474 .3 3 74192 .7 9 745157 .7 9 745374 1.69 LM335 1.79 CA3081 .9 9
4047 .6 9 74C95 .99 7475 .4 5 74194 .85 745158 .9 5 745471 4 .95 LM336 1.75 CA3082 .9 9
4049 .29 74C150 5 .75 7 476 .3 5 74196 .79 745161 1.29 745571 2.95 IC SOCKETS LM337K 3 .95 CA3086 .8 0
4050 .2 9 74C151 2 .25 7483 .50 74197 .75 1· 99 100 - LM338K 6.95 CA3089 ' 1.95
4051 .6 9 74C161 .99 7485 .59 74199 1.35 8 PIN 5T .11 .10 LM339 .5 9 CA3130E .99
4052 .6 9 74C163 .9 9 7486 .3 5 74221 1.35 14 PIN 5T .11 .0 9 LM340 see7800 CA3146 1.29
4053 .6 9 74C164 1.39 7489 2 .1 5 74246 1 .35

DATA ACQ INTERFACE 16 PIN 5T .12 .10 LM350T 4.60 CA3160 1 .19
4056 2 .19 74C192 1.49 7490 .3 9 74247 1.25 18 PIN 5T .15 .1 3 LF353 .5 9 MC3470 1 .95
4060 .6 9 74C193 1.49 7492 .50 74 24 8 1.85 ADC0800 15 .55 8T26 ' .29 20 PIN $T .18 .1 5 LF356 .9 9 MC3480 8 .95
4066 .2 9 74C221 2.49 7493 .3 5 74249 1.95 ADC0804 3 .49 8T28 1 .29 22 PIN 5T .15 .1 2 LF357 .99 MC3487 2 .95
4069 .1 9 74C240 1.89 7495 .55 74251 .75 ADC0809 4 .49 8T95 .8 9 24 PIN 5T .2 0 .1 5 LM358 .59 LM3900 .49
4076 .5 9 74C244 1.89 7497 2 .75 74265 1.35 ADC0816 14.95 8T 96 .89 28 PIN 5T .2 2 .16 LM380 .8 9 LM3909 .98
4077 .2 9 74C374 1.99 74100 2 .29 74273 1.95 ADC0817 9.95 8T97 .59 40 PIN 5T .30 .22 LM383 1 .95 LM3911 2 .25
4081 .2 2 74C905 10.95 74121 .2 9 74278 3.11 ADC0831 8 .95 8T98 .8 9 64 PIN ST 1. 9 5 1 .49 LM386 .89 LM3914 2 .39
4085 .7 9 74C911 8 .95 74123 .4 9 74367 .6 5 DAC0800 4 .49 OMS13, 2 .95 ST·50LDERTAIL LM393 .4 5 MC4024 3.49
4086 .8 9 74C917 12.95 74125 .4 5 74368 .6 5 DAC0806 1 .95 DP8304 2.29 8 PIN W'N .59 .69 LM394H 5.95 MC4044 3 .99
4093 .4 9 74C922 4 .49 74141 .65 9368 3.95 DAC0808 2 .95 DS 8833 2 .25 14 PIN W'N .69 .5 2 TL494 4.20 RC4136 1 .25
4094 2 .49 74C923 4 .95 74143 5 .95 9602 1.50 DAC1020 8 .25 058835 ' .99 1 6 PIN 'NW .69 .5 8 TL497 3.25 RC4558 .69
14411 9 .95 74C926 7 .95 74144 2 .95 9637 2 .95 DAC1022 5 .95 DS8836 .9 9 18 PIN 'NW .99 .90 NE555 .2 9 LM13600 1.49
14412 6 .95 80C97 .9 5 74145 .60 9 6 5 0 2 1.95 MC1408L8 2 .95 OS 8837 1 .65 20 PIN VMI 1.09 .98 NE556 .4 9 75107 1 .49

22 PIN 'NW 1.39 1 .28 NE558 1.29 75110 1 .95
24 PI N 'NW 1.49 1. 35 NE564 1.95 75150 1 .95
28 PIN WW 1 .69 1 .4 9 LM565 .9 5 75154 1 .95

36 PIN CENTRONICS 40 PIN 'NW 1.99 1.80 LM566 1.49 75188 1 .25
WW:WIREWRAP LM567 .7 9 75189 1 .25

MALE 16 PIN ZIF 4. 9 5 CALL NE570 2.95 75451 .39
IDCEN36 RIBBON CABLE 24 PIN ZIF 5 .95 CALL NE590 2.50 75452 .3 9
CEN36 SOLDER CUP 28 PIN ZIF 6.95 CALL NE592 '.9 8 75453 .39

FEMALE 40 PIN ZIF 9 .95 CALL LM710 .7 5 75477 1 .29
IDCEN36/F RIBBON CABLE ZIF =TEXTOOL LM723 .4 9 75492 .7 9
CEN36PC RT ANGLE PC MOUNT (ZE RO INSERTION FORCE) H·TO·5 CAN , K·TO·3 , T·TO-220

DIP CONNECTORS

CONTACTS 1N751 .2 5 4N26
DE5CRIPTION ORDER BY

14 16 18 20 22 24 28
1N759 .25 4N27
1N4148 25 /1.00 4N28

HIGH RELIABILITY TOOLED AUGATxx$T .6 2 .79 .8 9 1 .0 9 1.2 9 1 .39 1. 4 9 1 .6 9 lN4004 10/1 .00 4N33
5T IC SOCKETS lN5402 .2 5 4N37

HIGH RELIABILITY TOOLED KBP04 .55 MCT-2
AUGATxxW'W 1 .3 0 1 .80 2 .10 2 .40 2.50 2.9 0 3 .15 3 .7 0 KBU8A .9 5 MCT·6'NW IC SOCKET5

MDA990·2 .35 TIL -111
COMPONENT CARRIES ICC xx .4 9 .59 .69 .9 9 .99 .99 .9 9 1.09 N2222 .25 2N3906IDIP HEADER5)

PN2222 .10 2N4401
RIBBON CABLE IDPxx .95 .9 5 1.75 2 N29 0 5 .50 2N4402
DIP PLUGS IIDC) 2N2907 .25 2N4403

FOR ORDERIN G INS TRUCTIONS SEE O·SU BMINIA TURE BELOW 2N3055 .7 9 2N6045
2N3904 .10 TIP31

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


 SLIPS OVER WIRE WRAP PINS 
IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 6 
CAN WRITE ON PLASTIC. SUCH AS IC 

PINS PART. PCK OF PRICE - 
6 DWRAP 08 10 95 . 

95 

]i$ 
E A 

F 
40 0 
v0 i 

95 
3 

95 i{ 
95 'N 
95 - Lie 
9S - 
95 JA ' 95 

oc. wRAP74 

S 9S 
7 95 

10 95 
7 'SA 

14 
16 
14 
20 
25 
30 
50 
60 
70 1.J 

69 
59 

1 09 
1 09 

99 

99J 

1 49 

14 95 1 95 
1695I 

SPECIALS ON BYPASS CAPACITORS 
01 . f CERAMIC DISC 100 55 00 
01 f MONOLITHIC 100/S10.00 
1 f CERAMIC DISC 100/56.50 
1 . f MONOLITHIC 100/512.5) 

102 

20M8 HARD DISK SYSTEM ONLY =389eó! 
BARGAIN HUNTERS CORNER 

ENHANCED GRAPHICS ADAPTOR 

OLOR GRAPPÇ af1E(1R ANL: 

WET 

COMPATIBLE 
MONOCHROME 
DISPLAYS 16 O 
COMES WITH 2 
DUAL SCANNI 
WORKS WITH 
EGA TYPE ROB 
EIGHT PE 

O OF 64 COLORS 
IDEO RAM 

OUE NCI( 
D OR 

TORS 

WLL ChE E4 °, 

EGA AND C 

SCANNIN 
IS 7S K H x 21 
14 BLACK MA 
NON GLARE 
RESOLUTI 
640.7 
31mm DOT. 
16 COLORS . O 
TEXT SWITCH G 

TV 

MPATIL 
LES 

$499. 
SPECI SE D12/ 1/86 

SOCKET -WRAP I.D.1N T 

14 DWRAP 14 10 
16 OWRAY 16 10 
16 ()WRAP 18 5 
20 DWRAP 20 5 
22 ()WRAP 22 5 
24 DWRAP24 5 
26 OWRAP 28 S 

40 DWRAP 40 S 
PLEASE ORDER BY NUMBER OF 

PACKAGES IPCK OEI 

' CAPACITORS 

TANTALUM 
1 Qr ISV 35 35V 45 
66 15V 70 1 . 35V 5 
10 15V BO 2 2 35V 65 
22 15V 1 35 4 7 35V 65 
22 35V 40 10 35V 100 

10.' 
22 
27 
33 
47 
66 
100 
220 
560 

50V 
SOV 
50V 
50V 
50V 
50V 
50V 
50V 
50V 

DISC 
OS 630 50V 
OS 001.. SOV 
OS 0022 SOV 
OS 005 SOV 
OS 01 SOV 
O5 02 SOV 
OS OS 50V 
Os 1 12V 
OS 1 50V 

O5 
O5 
OS 
OS 
07 
07 
07 
lo 
12 

MONOLITHIC 
.010 50V 14 1. 50V 18 
.0470 50V 15 7, 50V 25 

ly 
2.2 
4.7 
10 
47 
100 
220 
470 
2200 
4700 

ELECTROLYTIC 
RADIAL AXIAL 

25V 14 
35V IS 
50V 15 
50V 15 
35V 18 
16V IS 
75V 20 
2SV 30 
16 V 70 
25V 14S 

10 
22 
47 
100 
220 
470 
1000 
2200 
4 700 

50V 
SOV 
16V 
50V 
35V 
25V 
50V 
16V 
16V 
16V 

PAGE WIRE WRAP WIRE 
PRECUT ASSORTMENT 

IN ASSORTED COLORS 627.50 
100.: SR". SO". SE ". 70" 

250.E 
500.. 3 0". 3.3 ", 40" 

SPOOLS 
100 feel $4 30 230 Not 17 26 
SOO Net 613.25 10001x1.1621 9 s 

Please specify COIO(: 
Blue. Black. Yellow or Red 

PEW FILTER 
MANUFACTURED 
BYCORCOM 
LOW COST 
FITS LC HP BELOW 
6 AMP 120 240 VOl T 

$4.95 

6 FOOT LINE CORDS 
LC2 2Ci '. .iH 19 
LC-3 3 CIr. 11)11 99 

MUFFIN FANS 
3 IS SO 
36)'SO 
) 16" SO 

ROTRON 
(TRI 

MASUSHITA 

[.._ 12 6V At 1 

12 6V AC E l 
126VACC1 
252VACCT 

FRAME STYLE 
TRANSFORMERS 

4 AMP 
8 AMP 
2 AMP 

r25 PIN D -SUB 
GENDER 

CHANGERS 

57.95 

DATARASE EPROM ERASER 534.951 
ERASES 2 I 10 MINUTE S 

COMPACT NO DRAWER 
THIN METAL SHUTTER 
PREVENTS UV LIGHT 
FROM ESCAPING 

1ÍQ WATT RESISTORS 1 
5. CARBON FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 
10 PC S OS 100 PC S +- +. 02 
50 PCS ... A. 025 1000 PCS .. vas. 015 

r 

SIP 
SIP 
DIP 
DIP 
DIP 

LDIP 

RESISTOR NETWORKS 
l0 PIN 9 RESISTOR 

8 PIN 7 RESISTOR 
16 PIN 
16 PIN 
14 PIN 
14 PIN 

8 RESISTOR 
15 RESISTOR 

7 RESISTOR 
13 RESISTOR 

WIRE WRAP PROTOTYPE CARDS 
FR 4 EPDXY GLASS LAMINATE 

WITH GOLD PLATED EDGE CARD FINGERS 

IBM PRI 
IBM 

e''r C 4r1 I5 HAVE Sit l SCREENED LEGENDS 
Asp SC uDES MOUNTING BRACKET 

IBM PRI WITH SV AND GROUND PLANE .. . 527.15 
IBM PR7 AS ABOVE WITH DECODING LAYOUT 629.35 

S-100 
P100 1 BARE NO FOIL PADS ... 515 IS 
P100 2 HORIZONTAL BUS 621. BO 
P100 3 VERTICAL BUS 121 SO 
P100 4 SINGLE FOIL PADS PER HOLE 577 75 

APPLE 
P500 1 BARE NO FOIL PADS RIS IS 
P500 3 HORIZONTAL BUS 

' 

522.75 
P500 4 SINGLE FOIL PADS PER HOLE 21 80 
706045 FOR APPEL il.. AUX SLOT s TO ((1 

SWITCHING POWER SUPPLIES 

PS -IBM $89.95 
FOR IBM PC XT COMPATIBI I 

ITS WATTS 
5V 15A 12V 4 2A VS í11M 

5V SA. 12V SA 
ONE YEAR WARRANTY 

PS-IBM-150 $79.95 
FOR IBM PC XT COMPATIBLE 
ISO WATTS 
17V 1 52A. -SV I6A 

17V SA. SV . SA 
ONE YEAR WARRANTY 

PS-130 

O., 110 

$99.95 
130 WATTS 
SWITCH ON REAR 
FOR USE IN OTHER IBM 
TYPE MACHINES 
90 DAY WARRANTY 

PS-A $49.95 
USE TO POWER AHLE TYPE 
SYSTEMS. 79 S WATTS 
SV '4 7A 12V 3A 
SV ,s SA 12V . SA 

APPLE POWER CONNECTOR 

PS-SPL200 $49.95 
5V 25A. 12V 35A 

SV . IA. 12V IA 
UL APPROVED 
ALUMINUM ENCLOSURE 

BOOKSnSTEYECIARCIA 
BIULD YOUR OWN 

Z80 COMPUTER 

CIRCUIT CELLAR VOL 1 

CIRCUIT CELLAR VOL 2 
CIRCUIT CELLAR VOL 3 

CIRCUIT CELLAR VOL 4 
CIRCUIT CELLAR VOL S 

1,19 95 

s17 9S 
1,16 95 
111 96 
118 9S 
s/993 

WISH SOLDERLESS BREADBOARDS 
PART IDIMENSIUNS DISTRIBUTION TIE TERMINAL III BINDING wICE NUMBER STRIPES, POINT STRIPIS POINTS POSTS 

1 100 WWO 36 6 50 

V981)-204.3 V981)-204.3 3. 

SUT 1.38 . 6 50 
94 8 45 

WBU204 S 13 . 8 45 
WBU204 6 68 9 06 
W 

L. 
5W2011 65 45 I 2 a 9. 

100 
400 
SOO 

1 700 

2 95 
630 . ó9S 
1260 2 1795 
1260 3 24 95 
1890 4 29 55 

2520 4 39 95 MAU 206 

MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP $14.95 
OVER 600 PAGES OF DATASHEETS 
ON THE MOST COMMONLY USED 
ICs INCLUDES TTL. CMOS 74E500. 
MEMORY CPUs MPU SUPPORT 

'AND MUCH MORI. 

LITHIUM BATTERY 
AS USED IN CLOCK CIRCUITS 

NEW EDITION! 

1986 
IC MASTER 

THE INDUSTRY STANDARD 

$129.95 

413 
Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947 -8881 

. BM'..: 

JDR Microdevices 
110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800 -538 -5000 (408) 866 -6200 

FAX (408) 378 -8927 Telex 171 -110 
ID COPYRIGHT 1986 JDR MICRODEVICES 

THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICROOEVICES JOR INSTRUMENTS ANO JOR MICROOEVICES ARE TRADEMARKS OF JOR MICROOEVICES 
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES APPLE IS A TRADEMARK OF APPLE COMPUTER 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS Mrrnnn craw 510W For IWlppn g and handling wcbe. 12 SO Io. UPS 
Gra.0 WO 1350 Iw UPS AR Ora.s owr 116 wW Iapn caws nay p..w. 

CA RIIIMonal shipping l r 90 WdI W 4946 M M .wth í B ...we Ior 90 Mss ,nl.r oMw.l.. SIMIA Pflcss ant newt le CRIq. MWA 1)060. W. an not 
MPonYW Ior ITPo/rA9111oa6 imps *8 mono h Nigh W NW 080184 60e to 
suOS6M nwrl4Ct ow AB n.pcUM. 1408-110 Lola W. 

CIRCLE 1770N FREE INFORMATION CARD 

NEW EDITION!
1986

Ie MASTER
THE INDUSTRY STANDARD

$129.95

IBM

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP $14.95
OVER 800 PAGESOF DATA SHEETS
ON THE MOST COMMONLY USED
IC • . INCLUDES TTL . CMOS. 74LSOO .
MEMORY. CPU s. MPU SUPPORT.
AND MUCH MORE!

5-100
BARE· NO FOIL PADS • •• •• • ••• •• $15. 15
HORIZONTAL BUS • • • • • • • • • • • • • • 52 1.80
VERTICAL BUS ••• . . . . • • • • •• • •• $21.8 0
SINGLE FOIL PADS PER H OLE • •• • • • $22. 7 5

APPLE
BARE - NO FOIL PADS • •. •• • • •••• $15.15
HORIZONTAL BUS • • • •• . • • • • •• • • $22 .7 5
SINGLE FOIL PADS PER HOLE • ••• • • $2 1.8 0
FOR APPLE li e AUX SLOT . • • .••• . . $30. 0 0

IBM-PR2

$49.95

PS·130

$99.95

$79.95

P500-1
P500·3
P500-4
7060-45

WIRE WRAP PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

P100·1
P100·2
P100·3
P100-4

BO TH CARaS HAVE SILK SCREENEO LEGENDS
AND INCLUDES MOU NTING BRACKET

IBM-PR1 WITH +5V AND GROUND PLANE • • • • $27. 9 5
IBM-PR2 AS ABOVE WITH DECODING LAYOUT $29.95

SWITCHING POWER SUPPLIES
$89.95

LITHIUM BATTERY
AS USED IN CLOCK CIRCUITS

I~

14.95
14 .95
16.95

* -+ 5V@ 2 5A , +12V@ 3.5A
- 5V @ 1A . - 12V @ 1A

* UL APPROVED
* ALUMINUM ENCLOSURE

BIULD YOUR OW N
Z80 COMPUTER

* 130 WATTS
* SWITCH ON REAR
• FOR USE IN OTHER IBM

lYPE MACHINES
* 90 DAY WARRANTY PS-A

PS-SPL200

BOOKS BY STEVE C1ARCIA

PS-130

PS-IBM-150

PS-IBM

ROTRON
ETRI

MASUSHITA

_6 9
.59

1.09
1.09

.99

.99

5 .95
7.95

10 .95
7 .95

MUFFIN FANS

$34.95

-•

2AMP
4AMP
8 A M P
2 A M P

6 FOOT LINE CORDS
LC-2 2 CON DUCTOR .39
LC-3 3 CON DU CTO R .9 9
lC-HP 3 CONDUCTOR W tSTD

FEM A LE SOCKET 1.4 9

• MANUFACTURED
BYCORCOM

• LOW COST
• FITS LC·HP BELOW
.6 AMP 120/240 VOLT

SPOOLS
250 foet $7 .2 5

500feot $ 13 .2 5 1000feot $21 .95

Please specify color:
Blue, Black, Yello w or Red

PAGE WIRE WRAP WIRE
PRECUT ASSORTMENT

IN ASSORTED COLORS $27.50
100oa : 5 .5", 6 .0" , 6 .5" , 7 .0"

250ea: 2 .5", 4. 5", 5 .0 "
500ea : 3 .0 ", 3 .5", 4. 0"

12 .6VAC CT
12 .6VAC CT
12 .6V AC CT
2 5. 2V A C CT

RESISTOR NETWORKS
10 PIN 9 RESISTOR

8 PIN 7 RESISTOR
16 PIN 8 RESISTOR
16 PIN 15 RESISTOR
14 PIN 7 RESISTOR
14 PIN 13 RESISTOR

~ .

SPECIALS ON BYPASS CAPACITORS
.01 JIfCERAMIC DISC 100/$5.00
.01 JIfMONOLITHIC 100/$10.00
_1 JIfCERAMIC DISC 100/$6.50
_1 JIfMONOLITHIC 100/$12.50

SIP
SIP
DIP
DIP
DIP
DIP

10 WRAP 24

1/4 WATT RESISTORS
5% CARBON FILM ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG. OHM
10 PCS sarne v.Mue _0 5 100 PCS sarnevalue .02
50 PCS sarnevalue .0 25 1000 PCS samcvalue .0 15

* ERASES 2 IN 10 MINUTES
• COMPACT-NO DRAWER
* THIN METAL SHUTTER

PREVENTS UV LIGHT
FROM ESCAPING

25PIN D-SUB
GENDER

CHANGERS
$7.95

DATARASE EPROM ERASER

WISH SOLDERLESS BREADBOARDS

CAPACITORS
TANTALUM

15V .35 .47jJf 35V .45
15V .70 1.0 35V .45
15V .80 2.2 35V .65
15V 1.35 4.7 35V .85
35V .40 10 35V 1.00

DISC
50V .05 680 50V .0 5
50V .05 .0 0 1jJf 50V .0 5
50V .0 5 .0 0 22 50V .0 5
50V .0 5 .0 0 5 50V .0 5
50V .0 5 .0 1 50V .07
50V .0 5 .0 2 50V .0 7
50V .0 5 .0 5 50V .0 7
50V .05 .1 12V .10
50V .0 5 .1 50V .12

MONOLITHIC
50V .14 .1 jJf 50V .18
50V .15 . .47jJf 50V .2 5

ELECTROLYTIC
RADIAL A XIAL

25V .14 1jJf 50V .14
35V .15 10 50V .16
50V .15 22 16V .14
50V .15 47 50V .2 0
35V .18 100 35V .25
16V .18 220 25V .30
35V .20 470 50V .50
25V .30 1000 16V .60
16V .70 2 2 00 16V .70
25V 1.45 4700 16V 1.25

CIRCLE 1770N FREE INFORMATION CARD

SOCKET-WRAP I.D.TM
.. SLIPS OVER WIRE WRAP PINS • "'-J ~ $ .... .
'" IDENTIFIES PIN NUMBERS ON WRAP .= '7 A

SIDE OF BOARD .~ 1. 1
~~:SN WRIT:A~~:LAS~lg~~~~H A:~~C~ :: U

8 IDWRAP 08 10 1 .95 1. ~

~: :g:~~~: ~g ~ :~~ eo-
18 IDWRAP 18 5 1 '95 1· ~
20 IDWRAP 20 5 1.95 • ~
22 IDWRAP 22 5 1.95 ......
24 IDWRAP 24 5 1.95 • "-l

28 IDWRAP 28 5 1.95
40 IDWRA P 40 5 1.95 "'---'"~--="""

PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OF)
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$68.00 
$45.00 
$45.00 
$86.004 

rJDYSTICK CII-.11 $7.95' 
L. FOR ATARI 400. BOO. 2600. 

VIC 20 64 AND APPLE II 

4111 3 -WAY SWITCH BOXES 
SERIAL OR PARALLEL 
CONNECTS 3 PRINTERS TO ONE 
COMPUTER OR VICE VERSA 
ALL LINES SWITCHES 
HIGH OUALITY ROTARY SWITCH MOUNTED 
ON PCB 
GOLD CONTACTS 
STURDY METAL ENCLOSURE 

iwITCN-JP CE NTRONICS PARALLF I $99 95 
$1rITCN$$ RS232 SERIAL 599.95 

s9 90 
34 95 

549 9S 

627 ES 
834 95 

32lS 

.239S 
629 95 
23 954 

TANDON TM10O 2 

20MB HARD DISK SYSTEM ONLY $39995g 
DISK DRIVES 

FOR APPLE COMPUTERS 

AP -150 
$99.95 

. HT (AMC I DRIVE 
1006. APPLE COMPATIBLE 
SIX MONTH W TY 

BAL -500 
$129.95 

TE AC MECHANISM DIRECT DRIVE 
100. APPLE COMPATIBLE 
FUII ONF YEAR WARRANTY 

AP-135 
$129.95 

FULL HT SHUGART MECHANISM 
DIRECT REPLACEMENT FOR APPLE 
DISK II 
SIX MONTH WARRANTY 

05 p 
MAC535 
$249.95 

3 S ADO UN DISK DRIVE 
100.. MACINTOSH COMPATABLE 
DOUBLE SIDED BOOK BYTE STORAGE 
HIGH RELIABILITY DRIVE 
HAS AUTO EJECT MECHANISM 
FULL ONE YEAR W 

AD-3C 
$139.95 

100. APPLE IIc COMPATIBLE. 
READY TO PLUG IN, W SHIELDED 
CABLE A MOLDED 19 PIN 
CONNECTOR 
FAST RELIABLE SLIMLINE DIRECT 
DRIVE 
SIX MONTH W TV 

DISK DRIVE ACCESSORIES 
FDD CONTROLLER CARD s49 95 
11c ADAPTOR CABLE 819.95 

ADAPTS STANDARD APPLE DRIVES 
'OP USE WFTH APPLE lK 

KB -1000 $78.85 
CASE WITH KEYBOARD 

FOR APPLE TYPE MOTHERBOARD 
USER DEFINED FUNCTION KEYS 
NUMERIC KEYPAD WITH 
CURSOR CONTROL 

CAPS LOCK AUTO REPEAT 

APPLE COMPATIBLE 
INTERFACE CARDS 

EPROM PROGRAMMER $59.95 _ . 
MODEL 
RP525 

DUPLICATE OR BURN ANY 
STANDARD 27.. SERIES EPROM 
EASY TO USE MENU DRIVEN 
SOFTWARE IS INCLUDED 
MENU SELECTION FOR 2716 
2732. 27324. 2764 AND 27128 
HIGH SPIED WRITE ALGORITHM 
LEO INDICATORS FOR ACTIVITY 
NO EXTERNAL POWER SUPPLY 
NEEDED 
ONE YEAR WARRANTY 

161( RAMCARO :39.95 

FULL TWO YEAR WARRANTY 
EXPAND YOUR 411K APPLE TO 
64K 
USE IN PLACE OF APPLE 
LANGHAGE CARD 

BAN PC CARD IBETIIICTIOBS 

IC TEST CARD $99.95 

QUICKLY TESTS MANY COMMON 
IC. 
DISPLAYS PASS OR FAIL 
ONE YEAR WARRANTY 
TESTS 4000 SERIES CMOS. 

74HC SERIES CMOS. 
7400. 74LS. 743. 74H 0 74S 

300B MODEM $49.85 
FOR APPLE OR IBM 

WCLUDES ASCII PRO E2 SOf ?WARE 

AL, 

FCC APPROVED 
BELL SYSTEMS 103 COMPATIBLE 
INCLUDES AC ADAPTOR 
AUTO DIAL 
DIRECT CONNECT 

CABLE FOR APPLE Ilc 814.95 

KEYBOARD -AP $48.95 
REPLACEMENT FOR APPLE II 
KEYBOARD 
CAPS LOCK KEY. AUTO REPEAT 
ONE KEY ENTRY Of BASIC 
OR C M COMMANDS 

r EXTENDER CARDS 
IBM -PC $45.00 
IBM -AT 
APPLE II 

LAPPLE Ile 
MULTIBUS 

POWER STRIP 
U A 

C 
IRCUIE D 

$ 1 EAKER 

.N % % %%.I 

M. PRINTER BUFFERS 
FREES COMPUTER FOR OTHER TASKS 
WHILE PRINTING LONG DOCUMENTS 
STAND ALONE DESIGN WORKS WITH ANY 
COMPUTER OR PRINTER 
ALL MODELS FEATURE PRINT PAUSE 
MEMORY CHECK. GRAPHICS CAPABILITY 

SP120P PARALLEL $139.95 
64K UPGRADABLE TO 2S6K 
LEO INDICATOR SHOWS VOLUME OF DATA 
IN BUF FER 

$P120S RS232 SERIAL $159.95 
64K UPGRADABLE TO 2S6K 
6 SELECTBALE BAUD RATES. FROM 
600B 19.2008 

SP110P PARALLEL $249.95 
64K UPGRADABLE TO 512K 
SPOOLS OUTPUT OF UP TO 3 COMPUTERS 
LED BARGRAPH DISPLAYS AMOUNT Of 
DATA IN BUFFER 
RESET FUNCTION CLEARS 
DATA IN BUFFER 
REPEAT FUNCTION CAN 
PRODUCE MULTIPLE 
COMES Of A DOCUMENT 

SPI¡(1 R110 

NASHUA DISKETTES DEALS 
5' ." SOFT SECTOR 

DS DD WITH HUB RINGS 

$990 69Cea 59Cea 
NE 01 11 BARI OTT SO BULK OIT 2SB 

NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 

AND RECORDED AMPLITUDE OF ANY 
DISKETTES TESTED ACCORDING TO 

COMPARING FLOPPY DISKS BYTE 9 84 

N MO20 
N MD2F 
N M02H 

N FD1 
N FDIO 

DISKETTES 
NASHUA 514" 

DD 5OFT 
QUAD SOFT 

. HD FOR AT 

NASHUA 8" 

NASHUA 3.5" 
N ] SSS ".D FOR MAC 

VERBATIM 511i" 
V MD1D 
V MO20 
V-M01100 SS OD 1U SECTOR HARO 

F- 

BUILD STEVE CIARCIA'È 

INTELLIGENT 
EPROM PROGRAMMER 

AS SUN BYTE OCT NO 

STAND -ALONE OR RS 232 SERIAL 
OPERATION 
MENU SELECTABLE EPROM TYPES 
NO CONFIGURATION JUMPERS 
PROGRAMS ALL SV 27XXX EPROMS 
FROM 2716 TO 27512 
READ. COPY OR VERIFY EPROM 
UPLOAD DOWNLOAD INTEL 
HEX FILES 
PROGRAMMER DRIVER USER 
MODIFIABLE 

ONLY $199 
KIT INCLUDES PCB AND ALL 

COMPONENTS EXCEPT CASE AND 
POWER SUPPLY 

514" FLOPPY DISK DRIVES 
TIAC TO SIB 1 Hl DS $105.53 
TRAC f D ISE '1 M DS OJAD POR BRII 6124.53 
TRAC ID 5501V NUT 1:4 110 POR BEE ATI $11153 
TANDON TM100.2 OS'OD IOR BM 411100 
TAN DON TI4S0.2 N M 06,0O IOLI BRII $71.53 
MPS 0S2 D4.' POTI IMO s71.1S 
GUMS DT -142 N HT MTV SCAM* 671.95 

8" FLOPPY DISK DRIVES 
PO 1004 SS DO ISL 101 EOt1Vf 6111 00 
FO 200S 06 00 tSA /61 R EOJVI 4161 00 

DISK DRIVE ACCESSORIES 
TEAC SPECIFICATION MANUAL H5 00 
TEAC MAINTENANCE MANUAL 2S 00 
1 HT MOUNTING HARDWARE 62 11.3 

MOUNTING RAILS FOR IBM AT 44 55 
"Y. POWER CABLE FOR S'. IDO 295 5. FDD POWER CONNECTORS .1 19 

TRAC FD-IS 

DISK DRIVE ENCLOSURES 
CA9 -APPLE $21.15 

APPLE lvI CARNET W OUT POMP SUPPLY 

CAR -1PNs $a.55 
FUEL HT S. BEIGE CABINET W POWER Supply 

CAR 2$rs $11.15 
DUAL SLIMUNE 5 . CABINET W POWER SUPPLY 

CA2$V1 VERTICAL $215.15 
DUAL SLIMEWE S CABINET W POWER SUPPLY 

CA11-2FIM IEOR12INTAL $211.15 
DUAL FOIL HT B- CABINET W POWER SLOWLY 

CAB 2SVS 

cAl 
CAB ITHS 

TEST EQUIPMENT FROM JDR INSTRUMENTS 

DIGITAL MULTIMETER PEN DPM -1000 
AUTO RANGING. POLARITY AND DECIMAL' 

LARGE 7 5 DIGIT 
DISPLAY 
DATA HOLD SWITCH 
FREEZES READING 
FAST. AUDIBLE CON 
TINUITY TEST 
LOW BATTERY 
INDICATOR 
OVERLOAD PROTEC 
T ION 

$54.95 

20MHZ DUAL TRACE OSCILLOSCOPE MODEL 2000 
35MHz DUAL TRACE OSCILLOSCOPE MODEL 3500 

1 

S3B9.00 
S549.00 

I III MORE INFORMATION ON THE OSCILLOSCOPES. CALL US FOR FREE PRODUCT BRIE I,. 

CALL FOR VOLUME QUOTES t COPYRIGHT 1986 JDR MICRODEVICES 
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BUILD STEVE ClARCIA'S

INTELLIGENT
EPROM PROGRAMMER

CAB·2SV5 $49.95
DUAL SlIMlINE 5 ',. " CABINET W I POWER SUPPLY

AS SEEN IN BYTE, OC T. 815

• STAND-ALONE OR RS-232 SERIAL
OPERATION

• MENU SELECTABLE EPROM TYPES
NO CONFIGURATION JUMPERS

• PROGRAMS ALL 5V 27XXX EPROMS
FROM 2716 TO 27512

• READ. COPY OR VERIFY EPROM
• UPLOAD/DOWNLOAD INTEL

HEX FILES
• PROGRAMMER DRIVER USER

MODIFIABLE

ONLY $188

CAB·2SV8 VERTICAL $209.95
DUAL SliM LINE 8 " CA BINET W / POWER SUPPLY

CAB·2FH8 HQRIZINTAL $219.95
DUAL FULL HT 8" CAB INETW/POWER SUPPLY

DISK DRIVE ACCESSORIES
TEAC SPECIFICATION MANUAL
TEAC MAINTENANCE MANUAL
'II HT MOUNTING HARDWARE
MOUNTING RAILS FOR IBM AT
" y" POWER CABLE FOR 5',4" FDD •
51,4" FDD POWER CONNECTORS

5114" FLOPPY DISK DRIVES
TEAC FI).55B Y> HT DS/DO (FOR IBM!
TEAC FD-55F Y> HT DS/OUAD (FOR IBM! . 124 .95
TEAC FD-55GFV Y> HT DS/HO (FOR IBM AT) . 154.9 S
TANDON 1Ml00-2 DSIDO (FORIBM! . 119 .00
TANDON 1M5G-2 Y> HT DSIDO (FOR 18M! . 79 .95
Mpt·B52 DS/DO (FOR IBM) . 79 .9 5
QUME QT·142 Y> HT DS/DO (FORIBM) . 79. 9 5

8" FLOPPY DISK DRIVES
FD 100-8 SS/DO 1SA/1lO1 EOUV)
FD 200-8 DS/DO 1SA/851R EOUV)

KIT INCLUDES PCB AND ALL
COMPONENTS EXCEPT CASE AND

POWER SUPPLY

$27 .9 5
$34 .9 5

$139.95

$249.95

59Cea
BULK on250

69Cea
BULK on50

SS/ DD SO FT
DS /DD SO FT

PARALLEL

PARALLEL

NASHUA 8"

DS/DD SO FT $9 .90
OS / QUA D SO FT $34.9 5
DS /HD FOR AT $4 9 .9 5

NASHUA 3.5"

DISKETTES
NASHUA 51/4"

3 .5 ·· SS / DD FOR MAC $32.9 5

VERBATIM 5lf4"

NASHUA DISKETTES DEALS
5'14' SOFT SECTOR

DS/DD WITH HUB RINGS

$990
BOK OF 10

• SERIAL OR PARALLEL
• CONNECTS 3 PRINTERS TO ONE

COMPUTER OR VICE VERSA
• ALL LINES SWITCHES
.. HIGH QUALITY ROTARY SWITCH MOUNTED

ON PCB
* GOLD CONTACTS
.. STURDY METAL ENCLOSURE

NASHUA DISKETIES WERE JUDGED
TO HAVE THE H IGHEST POLISH

A N D RECORDED AMPLITUDE OF ANY
DISKETIES TESTED ACCORDING TO

" COM PA RING FLOPPY DISKS" , BYTE 9 / 84

~ PRINTER BUFFERS
• FREES COMPUTER FOR OTHER TASKS

WHILE PRINTING LONG DOCUMENTS
.. STAND·ALONE DESIGN; WORKS WITH ANY

COMPUTER OR PRINTER
• ALL MODELS FEATURE PRINT PAUSE

MEMORY CHECK. GRAPHICS CAPABILITY

• 64K UPGRADABLE TO 256K
• LED INDICATOR SHOWS VOLUME OF DATA

IN BUFFER

TEST EQUIPMENT FROM JDR INSTRUMENTS

DIGITAL MULTIMETER PEN DPM·1000 $54 95
AUTO RANGING, POLARITY AND DECIMAL! •
* LARGE 3.5 DIGIT

DISPLAY
* DATA HOLD SWITCH

FREEZES READING
* FAST, AUDIBLE CON ·

TINUITY TEST
• LOW BATTERY

INDICATOR
• OVERLOAD PROTEC

TION

.. 64K UPGRAOABLE TO S12K

.. SPOOLS OUTPUT OF UP TO 3 COMPUTERS

.. LED BARGRAPH DISPLAYS AMOUNT OF
DATA IN BUFFER

.. REseT FUNCTION CLEARS
DATA IN BUFFER

.. REPEAT FUNCTION CAN
PRODUCE MULTIPLE
COPIES OF A DDCUMENT

SP12DP

SS/ DD SO FT $23 .9 5
V-MD2D DS/DD SO FT $2 9 .9 5
V·MDll0D SS /DD 10 SECTOR HARD $23 .9 5

SP11DP

SP12DS RS232 SERIAL $159.95
.. 64K UPGRAOABLE TO 256 K

· ~JiJ'~~1~~!l~ij~ BAUD RATES. FROM

$39.95

$99.95

• DUPLICATE OR BURN ANY
STANDARD 27xx SERIES EPROM

• EASY TO USE MENU·DRIVEN
$OFlWARE IS INCLUDED

• ~fl~~2~~~~~~~0~ ~~'l>2171162s
• HIGH SPEED WRITE ALGORITHM
• LED INDICATORS FOR ACTIVITY
• NO EXTERNAL POWER SUPPLY

NEEDED
.. ONE YEAR WARRANTY

.. QUICKLY TESTS MANY COMMON
IC.

.. DISPLAYS PASS OR FAIL

.. ONE YEAR WARRANTY
• TESTS: 4000 SERIES CMOS.

74HC SERIES CMOS.
7400. 74LS. 74'-. 74H & 74S

MODEL
RP525

APPLE COMPATIBLE
INTERFACE CARDS

EPROM PROBRIMMER $59.95

300B MODEM $49.95
FOR APPLE OR IBM

INCLUDES ASCII PRO·EZ SOFTWARE

16K RAMCARD

.. FULL TWO YEAR WARRANTY
• EXPAND YOUR 4SK APPLE TO

64K
.. USE IN PLACE OF APPLE

LANGUAGE CARD

BUErcCAIlD W/IMSTRUCTIOMS $9.95

IC TEST CARD

'* FULL HT SHUGART MECHANISM
* DIRECT REPLACEMENT FOR APPLE

OISK II
...SIX MONTH WARRANTY

,.,. 100% APPLE li e COMPATIBLE.

2~~rlIOM';,L~D1bNI~%~HIELDED
CONNECTOR

• b~~~ERELIABLE SLiMLINE DIRECT

,.,. SIX MONTH WARRANTY

• 3 .5 " ADD-ON DISK DRIVE
* 100% MACINTOSH COMPATABLE
• DOUBLE SIDED SOOK BYTE STORAGE
• HIGH RELIABILITY DRIVE

HAS AUTO-EJECT MECHANISM
• FULL ONE YEAR WARRANTY

ID-3C~
$139.95~

.. TEAC MECHANISM·DIRECT DRIVE
• 100% APPLE COMPATIBLE
'" FULL ONE YEAR WARRANTY

BIL-500~
$129.95~

'lit v: HT , DIRECT DRIVE
,.,. 100% APPLE COMPATIBLE
,..SIX MONTH WARRANTY

,.,. REPLACEMENT FOR APPLE II
KEYBOARD

• CAPS LOCK KEY, AUTO-REPEAT
,.,. ONE KEY ENTRY OF BASIC

OR CP/M COMMANDS

~
-

,------

IP-135
$129.95 t. ~1

IP-150
$99.95 1:,.... -=~

DISK DRIVE ACCESSORIES
FDD CONTROLLER CARD $49.95
lie ADAPTOR CABLE $19 .95

ADAPTS STA NDARD APPLE DRIVES
FOR USE WITH APPLE lie

EXTENDER CARDS
IBM-PC $45.00
IBM-AT $68.00
APPLE II $45.00
APPLE lie $45.00
MULTIBUS $86.00

KB-1000 $79.95
CASE WITH KEYBOARD

FOR APPLE TYPE MOTHERBOARD
• USER DEFINED FUNCTION KEYS
• NUMERIC KEYPAD WITH

CURSOR CONTROL
• CAPS LOCK....-.........iiiiiii.

KEYBOARD-AP
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cagiumpas 
MODEL ALM121f 

IBM COMPATIBLE TTL WgIT 
12- NON GLARE SCREEN 
P39 GREEN PHOSPHORUS 
VERY HON RESOLUTION 
26 NH. BANDWIDTH 
1100 LINES (CENTER, 

Nib T ®NN MINIM 

$99.95 

MONITOR STAND 

r . 
TITI AMO /MBVBLI 

ONLY $12.95 J 

POWER SUPPLY 

NOW ONLY $69.95 
FOR IBM PC XT COMPATIBLE 
135 WATTS 
5v - 15A. 12V 4 2A 
-SV @ .SA -12V LA 

050 WATT MODEL $79.85 

S101.15 
S124.15 
S 154./5 
$79.95 

52.15 
$4115J 

104 

20 MESA BYTE HARD DISK SYSTEM ONLY x888.95! 
SEAGATE ST -225 20 MB HARD DISK SYSTEM 
INCLUDES HARD DISK CONI 
ROLLER. CABLES AND IN 
STRUCTIONS. ALL DRIVES ARE 
PRE TESTED AND COME WITH 
A ONE YEAR WARRANTY 389.95 

r 
KT COMPATIBLE 
MOTHERBOARD 

$129.95 
4 77 MU. SOAR. CPU. OPTIONAL 
BOB7 CO PROCESSOR 

B EXPANSION SLOTS 
OK RAM INSTALLED. E XPANDABL I 

TO 440K ONBOARD MEMORY 
ALL IC. SOCKETED HIGHEST 
QUALITY PC BOARD 
ACCEPTS 2764 OR 27128 ROMS 

PRO-111011 $19.95 
r 

IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 

MULTI I/O FLOPPY CARD $89.95 
PERFECT FOR THE 640K MOTHERBOARD 

2 DRIVE FLOPPY DISK CONTROLLER 
1 RS232 SE RIAI PORT OPTIONAL 2nd 
SERIAL PORT 
PARALLEL PRINTER PORT 
GAME PORT 
CLOCK CALENDAR 
SOFTWARE CLOCK UTIUTIES. 
RAMDISK. SPOOLER 

OPTIONAL SERIAL 

- ICT7-! 
" M.- il 64 or y 

`y 

MULTIFUNCTION CARD $84.95 , FEATURES OF ASTS 6 PACK PLUS AT HALF THE PRICE 
CLOCK CALENDAR 
O 3841E RAM 
SERIAL PORT 
PARALLEL PORT 
GAME PORT 
SOFTWARE INCLUDED 

PRINTER CABLE 
644 RAM UPGRADE 

COLOR GRAPHICS ADAPTOR 
Fü LL I COMPATIRLe WITH 

ass 4141 .r Roo 4Y1AAI . E1 .BEBIIVII.xIB4NIA K 11 

5996 
PI 61 

$89.95 
IBM COLOR CARD 
4 VIDEO INTERFACES RGB. 
COMPOSITE COLOR. HI RES 
COMPOSITE MONOCHROME 
CONNECTOR FOR RE MODULATOR 
COLOR GRAPHICS MODE 320 200 
MONO GRAPHICS MODE 640 200 
LIGHT PEN INTERFACE 

MONOCHROME GRAPHICS CARD $89.95 
FULLY COMPATIBLE W IBM MONOCHROME ADAPTOR 6 HERCULES GRAPHICS 

LOTUS COMPATIBLE 
TEXT MODE SO. 25 
GRAPHICS MODE 720. 348 
PARALLEL PRINTER INTERFACE 
OPTIONAL SERIAL PORT .1995 

MONOCHROME ADAPTOR $49.95 
ANOTHER FANTASTIC VALUE FROM JDR' 

IBM COMPATIBLE TTL OUTPUT 720 350 PIXEL DIPLAY 
L'I f ASE NOTE THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 

PARALLEL PORT 

FLOPPY DISK DRIVE ADAPTOR $34.95 
INTERFACES UP TO 4 STANDARD 
EDO TO IBM PC OR COMPATIBLES 
INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 
STANDARD DB37 FOR EXTERNAL 
DRIVES 
RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JEORMAT 

1200 BAUD MODEMS 
HAYES COMPATIBLE. AUTO -DIAL AUTO -ANSWER AUTO RE DIAL ON BUSY, 

POWER -UP SELF TEST. FULL ONE YEAR WARRANTY 

MODEL 12008* 
INTERNAL DESIGN 
10 INCH CARD 
SERIAL PORT INCLUDED 

$169.95 

MODEL 1200H 
INTERNAL DESIGN 
HALE LENGTH (5"1 CARD 
INCLUDES SPEAKER 

$149.95 

SMARTEAM 
EXTERNAL DESIGN 
WITH POWER SUPPLY 
LEO STATUS INDICATORS 

$169.95 
FOR IBM, INCLUDES PC TALK III COMMUNICATIONS SOFTWARE 

+JDR Microdevic 

r CRT MONITORS FOR ALL APPLICATIONS 

NI NEiW MÓNITON 
MODEL IE0E6211 

DIGITAL RGS IBM COMPATIBLE 
14 SCREEN 
1. TRUE COLORS 
25 Mkt SANOWIOTH 
RESOLUTION > .40.2.2 
31 mm DOT PITCH 

CABLE FOR IBM PC P4CLUDED 

$299.95 

coMMiITETCOl01 
MODEL SC- ?OD 

TOP RATIO FOR APPLE 
13 COMPOSITE VIDEO 
RESOLUTION MU 300V 
INTERNAL Á0093 AMP 
ONE YEAR WARRANTY 

$169.95 

BUILD YOUR OWN 258K 
KT COMPATIBLE SYSTEM 

KT MOTHERBOARD $129.95 
PRO -BIOS $19.95 
258K RAM $28.55 
130 WATT POWER SUPPLY $89.95 
FLIP -TOP CASE $39.95 
DKM -2000 KEYBOARD $59.95 
V2 HEIGHT QUME DRIVE $79.95 
FLOPPY DISK CONTROLLER $34.95 
MONOCHROME ADAPTOR $49.95 
MONOCHROME MONITOR $99.95 

TOTAL: $811.10 

IBM MINTER CABLE 

I 

1114- 
0823 TO 
CENTRONICS 

Ne 9Y SHIELDED CABLE N N 

IBM STYLE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE 
WITH A HINGED LID FITS THE 

POPULAR PC XT COMPATIBLE 
MOTHERBOARDS 

SWITCH CUT OUT ON SIDE FOR PC ST 
STYLE POWER SUPPLY 
CUT OUT FOR 8 EXPANSION SLOTS 
ALL HARDWARE INCLUDED 

$39.95 
IBM COMPATIBLE KEYBOARDS 

9KM -2000 $59.95 IBM -5151 $79.95 

"SIS0" STYLE KEYBOARD 
FULLY IBM COMPATIBLE 

LE D STATUS INDICATORS FOR CAPS B 
NUMBER LOCK 
1113 KEY SAME LAYOUT AS 
IBM PC XT KFYFIOARD 

!..........e 
I 

. . . . . . . . . ... . 

. _ Z. L. :: 

REPLACEMENT FOR KEYTRONICS 
KB SISI 
SEPARATE CURSOR S NUMERIC 
KEYPAD 
CAPS LOCK A NUMBER LOCK 
INDICATORS 
IMPROVED KEYBOARD LAYOUT 

DISK DRIVES 

TANDON TM50 -2 

$79.95 
' : HT DS DD 

- IBM COMPATIBLE 
EXTREMELY QUIET' 

TEAC FO.55B DS OD 

TUC F0 55F DS QUAD 
TEAC FO-55B OS HD 

GUM( OT-142 DS 00 
MOUNTING HARDWARE 

`/E/NAILS 

es1224 S. Bascom Avenue. San Jose. CA 95128 n 
Toll Free 800- 538 -5000 (408) 995 -5430 FAX (408) 275 -8415 Telex 171 -110 
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$9.95

MONITOR STAND
r(=-~==_ =--:=-'""'-...-,-J

TILTS AND SWIVELS

ONLY $12.95

CENTER SYSTEMS
MONOCHROME
MODEL KLM-1211

~ IBM COM PATIBLE TTL INPUT
~ 12 " NON·GLARE SC REEN
~ P39 GREEN PHOSPHORUS
~ VERY HIGH RESOLUTION

25 MH z BANDWIDTH
1100 LINES (CENTERI

IMBEI VEISIOI S109.95

$99.95

IBM PRINTER CABLE

~
J

~!:i;------ ~

,. OB 25 TO
CENTRONICS

* SHIELDED CABLE

DISK DRIVES
TANDON TM50·2

$79.95

• REPLACEMENT FOR KEYTRONICS
KB.S1 S1 'M

• SEPARATE CURSOR & NUMERIC
KEYPAD

• CAPS LOCK & NUMBER LOC K
INDICATORS

.. IMPROVED KEYBOARD LAYOUT

* 'Iz HT DS /DD
* IBM COMPATIBLE
* EXTREMELY QUIET!

TElC FD·55B DS/DD
TElC FD·55F DS/OUID
TElC FD·55B DS/HD
OUME OT·142 DS/DD
MOUIITIIIB HIRDWIRE
IT/RilLS

SAKATA
COMPOSITE COLOR

MODEL SC-l00
• TOP RATED f OR APPLE
• 13 " CO M POS ITE VIDEO
" RESO LUTION: 280 H x 300V
• INTERNAL AU DIO A M P
• ONE YEA R WA RRA NTY

POWER SUPPLY

CRT MONITORS FOR ALL APPLICATIONS

.

Ig:t\~;t'~l~~':';~
;-.... -.. ..

NOW ONLY $69.95
* FOR IBM PC-XT COMPATIBLE
* 135 WATTS
* +5V @ 15A. +12V @ 4.2A

-5V @ ,5A. - 12V @ .5A

• e 5150 STYLE KEYBOARD
,. FULLY IBM COMPATIBLE
• LEDSTATUS INDICATORSFORCAPS &

NUMBER LOCK
.. 83 KEY - SAME LAYOUT AS

IBM PC/XT KEYBOARD

$39.95

IBM STYLE
COMPUTER CASE

IBM COMPATIBLE KEYBOARDS
DKM-2000 $5995 IBM·5151 $79.95

AN ATTRACTIVE STEEL CASE
WITH A HINGED LID FITS THE
POPULAR PC/XT COMPATIBLE

MOTHERBOARDS
• SWITCH CUT-OUT ON SIDE FOR PC /XT

STYLE POWER SUPPLY
• CUT-OUT FOR 8 EXPANSION SLOTS
• ALL HARDWARE INCLUDED

' ..
LUXOR

HI·RES ROB MONITOR
MODEL 190-9528

., DIGITAL RGB -IBM COMPAnalE
" 14 " SCREEN
" 16 TRUE CO LORS
" 25 MH z BAN DWIDT H
" RESO LUTIO N::> 640 x 262
" .31m m DO T PITCH
• CAB LE FOR IBM PC INC LUDED

$34.9~

$69.95

• INTERFACES UP TO 4 STANDARD
FDD. TO IBM PC OR COMPATIBLES

• INCLUDES CABLE FOR TWO
INTERNAL DR IVES

.. STANDARD OB37 FOR EXTERNAL
DRIVES

.. RUNS QUAD DENSITY DRIVES
WHEN USED WITH JFORMAT

MODEL 1200H*
• INTERNAL DESIGN
• HALF LENGTH (5 ") CARD
• INCLUDES SPEAKER

SMARTEAM
• EXTERNAL DESIGN
• WITH POWER SUPPLY
• LED STATUS INDICATORS

$169.95 $149.95 $169.95
"FOR IBM, INCLUDES PC TALK 11/ COMMUNICA TlONS SOFTWARE

1200 BAUD MODEMS
HAYES COMPA TIBLE, AUTO -DIAL, AUTO-ANSWER, AU TO RE-DIAL ON BUSY,

POWER-UP SELF TEST, FULL ONE YEAR WARRANTY

MODEL 1200B*
.. INTERNAL DESIGN
,. 10 INCH CARD
• SERIAL PORT INCLUDED

FLOPPY DISK DRIVE ADAPTOR

MONOCHROME ADAPTOR $49.95
ANOTHER FANTASTIC VALUE FROM JDR!

,. IBM COMPATIBLE TTL OUTPUT ,. 720 x 350 PIXEL DIPLAY
PLEASE NOTE: THIS CAR D WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A

PARALLEL PORT

CIRCLE 179 ON FREE INFORMATION CARD © COPYRIGHT 1986 JDR MICRODEVICES

'* 4.77 MHz 8088 CPU, OPTIONAL
8087 CO· PROCESSOR

'* 8 EXPANSION SLOTS
* OK RAM INSTALLED. EXPANDABLE

TO 640K ON·BOARD MEMORY
'* ALL Ie. SOCKETED·HIGHEST

Q UA LITY PC BOARD
* ACCEPTS 2764 OR 27128 ROMS

$19.95

MULTIFUNCTION CARD $84.95
ALL THE FEATURES OF AST 'S 6 PACK PLUS AT HALF THE PRICE

'* CLOCK/CALENDAR
• O·384K RAM

* '* SER IAL PORT

~
* PA RALLEL PORT

~i1~~~~~~ I * GAME PORT'* SOFTWARE INCLUDED:c. PRINTER CABLE $9.96
64K RAM UPGRADE 9/$11.61

IBM COMPATIBLE INTERFACE CARDS
AL L WITH A ONE YEAR WARRANTY

MULTI 1/0FLOPPY CARD $89.95
PERFECT FOR THE 640K MOTHERBOARD

'* 2 DR IVE FLOPPY DISK CONTROLLER*, RS232 SERIAL PORT ; OPTIONAL 2nd
SERIAL PORT

• PARALLEL PRINTER PORT
* GAME PORT
• CLOCK/CALENDAR
• SOFnVARE: CLOCK UTILITIES,

RAMDISK, SPOOLER
OPTIONAL SERIAL PORT $15.96

INCLUDES HARD DISK CONT·
ROLLER. CABLES AND IN
STRUCTIO NS. ALL DRIVES ARE
PRE-TESTED AND COME WITH
A ONE YEAR WARRANTY.

HT COMPATIBLE
MOTHERBOARD

$129.95
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B2ú3.5 22255 
$2505 549 
62508 (For IBM) 695 
82SIA +75 
8253 -5 196 
8254 295 
8254-2 495 
82565 -5 169 
6257 -5 249 
8259 -5 19 
8272 449 
6279 -5 295 
8741 1095 
8748 7% 
8749 9% 
8751 39% 
8755 14% 

MTA IMONSRMM 
AD00804 319 
ADC0808 5% 
5000809 395 
ÁD(,0616 1495 
ADC0617 6% 
DÁ00806 I 95 
0ÁC1008 649 
AV-3-10150 495 
AY- 5.1013A 395 

äLmeco Mail -Order Electronics 
ELECTRONICS 415-592-8097 

7400 
trn No 1f 10 1.4No 
400 
402 
404 
405 
406 
407 
406 
10 
14 
16 
417 
420 
430 
432 
436 
442 
445 
446 
447 
448 
72 
473 
74 
475 
76 

29 19 7485 
29 19 7486 
35 25 7480 
39 29 7490 
39 29 7490 
39 29 74121 
35 25 74123 
35 25 74125 
49 39 74126 
45 35 74143 
45 35 74150 
35 25 74154 
35 25 74158 
39 29 74173 
39 29 74174 
55 45 74175 
79 69 74176 
89 79 74181 
89 79 74189 

208 195 74193 
75 65 741% 
45 35 74721 
45 35 74273 
49 39 74365 
45 35 74367 

74L50 
744.W 
74LSO4 
74150 
741.586 
74L.S07 
74LS08 
74LS 1 O 
14S+4 
741.,527 
74L530 
74L532 
741542 
744.547 
741573 
74L574 
744575 
744576 
741565 
741586 
74LS90 
741590 
741$123 
7415125 
74L5138 
7445139 
7445154 
7445457 
7415/56 
74LS 161 
744S9-. 

79 
29 
35 
35 

109 
109 
29 
29 
49 
35 
29 
35 
49 

35 
39 
SS 
59 
35 
49 
49 
59 
49 
49 
49 

I 09 
45 
45 
M 

s 10 
66 55 
45 35 

205 1% 
49 39 
45 35 
43 35 
S0 49 
S6 45 
75 65 

405 3% 
135 125 
135 125 
159 149 

85 75 
65 SS 
66 55 
99 89 

195 185 
206 195 

79 69 
186 175 
99 89 

205 195 
69 59 
60 59 

741.$165 
7445166 
74LS 173 
741$1 74 
7415175 
744.5189 
74/5191 
7445,93 
7415221 
74LS240 
7445243 
7445244 
7445245 
7445250 
7445273 
7415279 
7445322 
7445365 
7445366 
7415367 
7445.756 
7445373 
744_5374 
744$393 
7415593 
741.5624 
74/5629 
7445640 
744.5645 
74451670 

75 
99 
59 
49 
49 
59 
59 
79 
49 
79 
>9 
>a 
89 
99 
89 
49 
06 
49 
49 
49 

i9 
79 
89 

605 
206 
229 
100 
109 

00 

66 
89 
49 
39 
39 
49 
49 
M 
59 
69 
69 
69 
79 
80 
79 
39 

3% 
39 
39 
39 
39 
60 
69 
79 

595 
1 95 
2 19 

99 
99 
99 

74S/PROMS° 
74500 
74$04 
74506 
74510 
74532 
74574 
74586 
74586 
745424 
745174 
746175 

7411!500 
74ALS02 
7441504 
74ÁL508 
7454$10 
7454$27 
7451530 
7441532 
7444_574 

29 
35 
35 
29 
35 
45 

179 
35 

2% 
79 
79 

35 
35 
39 
30 
39 
30 
39 
39 
49 

745186' 
745189 
745196 
745240 
745244 
746753 
745287' 
74$768' 
745771 

74545138 
7454.5174 
7454S175 
74515240 
74515244 
74415245 
74545373 
74Á4-S374 
74545573 

119 
159 
7 49 

49 
1 49 
T9 

149 
,49 
1 4,1 

09 
D9 
09 

1 49 
149 
149 
159 
ISO 
+D9 

74600 
74604 
74605 
74610 
74632 
74F74 
74686 
74F 116 

39 
39 
39 
39 
39 
49 
59 
!N 

746139 
746157 
746193 
746240 
746244 
746253 
746373 
746374 

-CMOS 

D9 
95 

3% 
139 
, 39 
9U 

139 
139 

(J 
L3.4011 
C04013 
C4016 
C4017 
CW018 
CD4070 
C34024 
C:o4017 
CL)4030 
CD4040 
CD4049 
C04050 
C04051 
C0406.2 
C04063 
C04069 
004000 
CW086 
C04089 
C04070 
C.D4071 
C04072 
004076 

1-. t414(.1, 
19 C04082 

29 C04003 
29 004004 
56 C040103 
59 CC14503 
59 C34510 
49 C04511 
35 C04515 
29 C04516 
06 0a520 
29 CD4522 
29 CD4536 
59 004541 80 
59 C04543 79 
59 034563 % 

3 96 004556 79 
66 034506 2 49 
29 C04572 (MC 14572) 39 
25 C134563 89 
25 C.D4564 39 
25 004566 89 
25 MC14411 896 
66 MC14490P 449 

25 
35 
6) 

249 
3!, 
64 
6r 
Bn 
75 

75 
79 
79 

COMMODORE CHIPS 
For VIC -20, C -64 and C -128 Personal Computers 

p.m No An. ibn No ha. ion No Moo 

6502 low 9690c 2.25 6529591 495 6561510 14.95 
6507 8 -6.1 CPU .. 4.95 SSS1ACIA 3.29 62S100PLA 13.95 
6508 -aam a v0 895 6560VIC -I 1095 8701 coca Chy 9.95 
6S10CPU 9.95 6567V1C -11 149S $721PLA. 14.95 
65257171 7 95 656991V 1495 NOT[ 929109 U17 (C-94) 

94. Spot latlidtte 6526CIA 14 95 6572 1495 

NEC V20 & V30 CHIPS 
Replace the 8086 or 8088 in Your IBM -PC and 

Poo No Increase Its Speed by up to 40 %! pale 

1190701060 -S (5MH.-) V20 Chip (Replaces the 8088) S 9.95 
UPD701080 -6 (6MHz) V20 Chop (RepNCes tes 6068.2) SI1.95 
UPD7011613-8 (8MHt) V30 ChIp (Replaces the 8086 d 8086 -2) 514.9S 

MICROPROCESSOR COMPONENTS 
IIMOIMMINISMI MN1NM/NMl Got MM SUMS Coat. 
Part Na Moo Poi No /.lp. 68 No N17. 
07654C 49 

1802(E 4% 
2881-3 5 % 

2 

MA BIN SIMILI 
125 

20O CTC 179 
95 

2$P10 1 79 
280A ,35 
Z130A-CTC 149 
280A-d1nT % 
2730A-613 149 
22104-SI0/0 a% 
20011 2 
200CTC 349 6 
.'DUB-PIO 429 
MM/MM/MMM fa 
6502 225 
65002 ICMD61 695 
66.^0 
6527 2 % 
61S37 649 
6651 329 
6(100 1 75 
6802 349 
6810 125 
6921 t29 
6040 395 

0643 
s6 2 9 

95 
95 

MO 1 49 
6052 395 
680034.8 1195 
68661Pe 5% 

MM 
0331 2 % 
80C31814 14 % 
8005 149 
807314 2995 
80$QA 2 49 
8086*. 229 
8086 695 

07(2SMt[) 1785090 
e007-2(85Al7l 159 % 
8088 649 

8116 B08 
8156 
8156-2 
e156 
8202 
$200 
$212 
8224 
8228 

8% 
4% 
195 
2 49 
249 
995 

1.195 
149 
225 
2 49 

ßrl Ns 6a9eae STMMIC MWS AW 
4116-15 
4128 (99999pe0k) 
4, 64-150 
164.200 
11r45441612 
0118 
41256150 
0464-15 

16.364 1 

131472 1 

66.5.76 I 

(1509) 
(201e). 
(150H . . . 

(120s4).. . . 

(1209} . . . 

(15895 . . (160,04440 441464) 

80 
4 49 
11S 
% 

425 
49 

2% 
% 

66.536 1 

16364 4 
163$4 1 

262.144 1 

60.536. 

.`01612 2048 8 
SIRE NM 

(17095 . . . . 169 
7102 1024 .1 4360144. ... 89 
1102.2L 1024 1 (2509) LP 191L02) 1 96 
2114N 1024 (450115 . . . 99 
711414-L 1024 14504) LP 109 
211464-2 1024 . (2009) 1 05 
:114N-24. 1024 (2004) LP 1 49 
21 C+4 1024 4 (2009) (CIr4DS) 49 
7149 1024 4 (459) 4% 
5101 256 (4504) CMC6 105 
541863 2048 . 8 ( t 509) 4MO6 189 
51164P-3 2048 . 8 (15091 LP C7.gS 1% 
62648.12 8192.8 I I 209 CMOS 389 
62644P-12 8192 8 (12088) LP CM35 25 
6264P15 8192.8 (15090 C506 350 
62641p-15 8192.8 (1504)134.21426 375 
n514 1024 133041 4406 51P(3444C) 49 
43256/54 32.768 8 ( 150141 Lnw Power 2495 

1702A 256.8 
t+M01/ErMMS 

411441 696 
71452516 2048 8 1450r4) 25V 4.96 
71452532 4096 8 446041 259 596 
11452564 8192 6 (4504) 25V 606 
2705 1024.8 (4504) 496 
71162716 2048 8 (459) 3 vo4ap 995 
2716 2048 8 (450181 3 75 
27161 2048 8 (3504) 259 95 
27C16 2048. 6 (4504) 259 (01.4C61 649 
7732 4096.8 (4504) 3% 
27324420 096 8 (2004) 21V 425 
1732/425 4096 8 (2509) 21V 396 
2732A46 4006 8 (4509) 21V 3 75 
77032 4096 8 (46014) 25v (4-3.6) 549 
2764-20 8192.8 (2004)2+V 425 
2764-25 8192 6 (26018421V 3 75 
7764A-25 8192 8 (25041 125V 425 
7764-45 8192 8 (4504021V 3 49 
27064 8192 8 (4504) 219 (C6/061 549 
7712625 16.384 8 (25018)1206(21V 425 
27126425 16384 8 (2509) 1259 4% 
77C12625 16.384 8 (2504) 21V 1C14D61 595 
2725625 32.768 8 (2509) 250K (125V) 595 
270256-25 32.768.8 (2509) 350K (CM06) (125V) 596 
77512-25 60.536 8 Q5099 512K (12.5V1 1996 
68764 8192 8 14509) 259 1595 
68766 $192.$ (3609)2SV 1695 
745387 256.4 PROM OC 129 
745471 296 a $ PROM TS % 
825123 32 8 PROM TS 249 

IM IfSri1 MI :saws NMI UMW SMUTS IMtg MIL 93 
Pon No 1-9 1944 109 M No 1-9 1616 1094 

e P. 1P 11 10 09 8 re, WW 59 55 49 
14 pn LP 12 11 10 14 pr, WW 66 59 56 
1691 LP 13 12 11 16pnWW 09 66 59 
24 cal LP 25 23 19 24 Don WW 1 19 100 99 
28 pn LP 27 14 21 28 on WW 1 39 1 74 I 19 
40 pn LP 29 ..+ 40 pn W W , ..9 1 SS - SMABIöL STAMM IG010 A TINI AND NUM PUM SOCKETS ALSO AVAILABLE - 

SATELLITE TV 
R CHIP 

Tls 1495321 a TV c.m.r row v 0.1990. 
supply M No rync Nncnoxll or mono 
clu0no 5251n.760H7.11.rc.0sod ca-c , a ..d.o recorde 
14909999 COLON M811T GATE a 9Y14C 

ALLOW !TARE COLOR 0ME1991011 

MM5321 $11.9! 
DIQLITALKER" 

DT 1050 - A89444499 19469 oft .00a.44w 
moca.. 999419.101949999919.1469994, e..1. 
e.q 1c Tho 01I050. ..andad (tAU1F R.4 ncGAdr * 137 dp.H xld 91AI orda 2 6r44 and 5 d8a..n 
Wnc.OUrN08i The lrord. and 191 19w 0.n asp,. 
dv.4. dd.ww.18Yp 4 p0.DI l0 94651 arpo rond 
9 vd 0oncaaoYd .117 p1/o or won we.nc.. iw 
'Awce output ogee W1050046916 eieheles mW rolo. 
71n DT 1050 ooa.s.a el 4ca 61mwr CaN I9113416 
(40y1) .xrd 1.0 (2) lama NOW rYSi1.4aM1 
IW 321 MffI12124ysl.louy 46 1994444 11199r .d 
r.00wlw10el K144aac 4ar1M10 e..4496[419..6. 
f11M D946196on PO* 

1711 050 ow.. $24.9! 
D?1057-F.o.r.o. dn. DT1060 rpc.9d91n 96. 13 
9610.6 0.x 750 rordÁ 194061ro 111 R091 .r1 so. 
DT1057 $11.9! t 
Ib1No 

INTER - L 
pap M No 

FE0202D 
#502030 
7106Cíí 
7106EVMA 
710709_ 
7+07í:V71(5 
7207A9 
72074E99. I 

12% 
12 % 
996 

4995 
,1 % 
49% 
695 
6% 

721191fTTU 
73-I 1 A6PL (MCf01 
721604 
7216091 
72175 
7217494 
72249L 
7.^2KAF V ^ 

SK 
7 41 

299! 
249! 
109! 

9 9! 

Fä 

741000 
741001 
741-1004 
744008 
74HC10 
74(10/4 
74HC30 
74NC32 
741074 
741075 
74//C76 
744086 
741086 
74HC123 
7440125 
74/40132 
74HC138 
744C139 
7440,54. 
741C1$á 
74NC174 

25 
25 
29 
29 
29 
49 
29 
29 
39 
39 
45 
79 
39 
89 
40 
49 
49 
49 

1 19 
66 
60 

74C00 
74CO2 
74c04 
7400$ 
74010 
74C14. 
74C32 
74074 
74085 
740$8 
74080 
74000 
74C154 
74C 1 '1 

29 
29 
29 
35 
35 
49 
35 
So 

130 
35 

S19 
99 

2% 

CMOS 
74//0221 
7410240 
741(:244 
741C24S 
7414025.7 
7440259 
74/0273 
7410373 
7410374 
7410,7% 
74//0696 
7410686 
74/04040 
74HC4049 
74404060 
74//04060 
74/34511 
7411045,4 
74434178 
744041.43 

74C174 
74C175 
740221 
740240 
740244 
740373 
740374 
740912 
740915 
74:920 
74(.921 
740022 
740923 

71 

71 

1 41 

12( 
1 21 
1 41 
1 44 
79! 
131 
99! 
09! 
39! 
39! 

LINEAR 
D6íx.-- 
T1474014 
TL084C14 
LA4307N 
1M709K 
LA4311N 
L7A01 7T 
LA018N 
LA431914 
LA4720K 
1.1.43207- S 
L1Ap23K 
LA.1324N 
U.133bc 
LM739N 
41.43409. 5 
LM340K-12 
l443401(.1 S 
LA53401-5 
LM7401.12 
114340T. IS 
4F347N 
LAA34061 
16351N 
1t35364 
LF3S5N 
LF75N1 
17A1368N 
LAA7604 
LA4361N 
Uv1300Nd 
LA436914 J 
LIA4.387N 
LA,OD364 
LA4399N 

, 

89 
99 
45 

125 
45 
79 
99 
99 

13S 
59 

395 
39 

4% 
39 

129 
129 
129 
49 
49 
49 

I 79 
89 
39 
49 
>o 
79 
49 

2 19 
+79 

90 
99 
99 
30 

2% 

:341JA 
71.4975C74 
6454011 ((.6405 
Nr566V 
XRL566 
LAÖ66N 
NES6814 
1A49666L 
LM567V 
NES92N 
LM741CN 
LM747CN 
MC 1377P 
MC139$P 
1J111464r1 
LM 145054 
U.4148g1 
1.414966/ 
1Á41871N 
1141872N 
UN1696N-1 
Ull,Q00.7A 
XR2206 
X8721 1 

u42743 
1.í290714 
11.42917N ($ p.1 
LlAg9007+ 
1.0906N 
1,.1300964 
LAA7014N 
LA4.7916N 
6E5532 
NE5634 
75477 
76477 

PARTIAL LISTING OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! CALL FOR QUANTITY DISCOUNTS 
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CD4oo1 .19 C04081. . .25
C04011. . .19 CD4082. . . . .25
CD4013. . .29 CD4093. . . .35
CD4016. .29 CD4094. . . . .89
CD4Q17 .55 CD40103. . . . 2.49
CD4018 .59 CD4503. .35
CD4020. .59 C04510. . .69
CD4024. . .49 CD4511 . . .69
CD4027. . . .35 CD4515. . .89
C0403O. . . . . . . . . .29 C04518. . . . . . .75
CD4 040. . . . . . • • . . . . .6 5 C04520. . .. . .75
CD4 04 9. . . . . . . . . . .. 29 CD4522. . . . . . . .. .79
CD4050. . . . . . . .29 CD4538 . . . . . .79
CD4051 59 CD4541. 69
C04052. 59 CD4543 79
CD4053. . . . . . . .. .• .59 CD4553 4.95
CD4059 3.9 5 CD4555. .. . . . . . . . .79
CD406O. . . . . . . . . . . . .65 CD4566. 2 .49
CD4066. . . . . . . . . . .29 CD4572 (MC14572) ...39
CD4069. . . . . . . . . . .25 CD4583. . . . . . . .. .89

. C04070. . . . . . . . . .25 CD4584. . . . . . .39
C04071 . . . .25 CD4585. . . . . . .89
C04072. . . . . . . .2 5 MC l4411 895
CD4076. . . . . . . .65 tv1C1449OP. . . . .. 4:...49

LF411CN 7~

TL497 ACN 2.S!
NE540H (C 54OH) 2.91
NE555V .2!
XR-L555. . • . • . • . . . . .7!
LM 556I\I . . . . . . . . . .. .4~

N E558N ~
LM565N. . . . . . .~

LM567V. . . . . . .S!
NE592N. . . . . . . . . .8~

LM74 1CN . . . . .zs
LM747CN 5~

MC1377P 4.9~
MC 1398P 891
LM 1458N 3~

LMl 488N 4~

LMl 489N 4~

LM 1496N. • . . . . .. .. .8!
LM 187 1N. . • • • . . . .. 2.9~

LM 1872N 2.9!
LM l 896N-l 1.S!
ULN 2003A ~

XR2206. ..•.•.• .. .. 3.9~
XR2211 ... .. ...••• . 2.9~

XR2243 1.91
LM2907N. •. . . . . . . . 2.4~
LM2917N (8 pic.) . . .. 1.S!
1.M39OON.. . . • • • • . . .4~

LM3905N 1.H
lM3909N ~

1.M3914N 1.9!
1.M3916f\l. .. • . . . . .. 1.9 !
NE5532 .B<
NE5534 S!
75477 1.2l
76477 5 .91

74C-CMOS

LINEAR

SATELLITE TV
DESCRAMBLER CHI

DSOO26CN 1.95
TL074CN. • • . • . . . •. .89
TL084CN 99
LM307N 45
LM309K. 125
1.M31 1N . • . . • • . • . • . .45
lM317T 79
lM318N 99
LM319N 99
lM32OK-5. . . 1.35
lM320T-5. . . . . . . .59
LM3 23 K 3.95
lM32 4N . . . . . . . . . . .39
LM338K. 4.95
LM339N. .39
l..M34OK-5 1.29
l..M34OK-12 1.29
l.M34OK-15..... .•.. 1.29
LM340T-5. . . . . . . . . . .49
LM34OT-12 . . . . . . . . . .49
l.M34OT-15 . . • . • . . •. .49
LF347N 1.79
LM348N 69
lF351N .39
lF353N 49
lF355N 79
lF356N. . . . . . .79
LM358l'l. . . . . . . . . .. .49
LM36ON 2.1 9
LM361 N. _ 1.79
lM38ON-B . . . . . . . . .99
lM386N-3 . . . . . . . . . .99
u.1387N. . .99
lM393N .39
lM399H 2.95

The MM532 1 is a TV camera sync generator designed tl
supply the basic sync funct ions tor either colo r or mono
chrome 525 line/60Hz interfaced and camera video recor de
appl icatio ns. COLOR BURST GATE & SYNC

1UliYW STABLE COLOR OP£RAT1ON

MM5321 $1 1.9f

DIGITALKER'"

Price

8000 SERIESClInt
Part No. Price
8237-5. . . 4 .95
8243. . . .. 2.25
825OA 5.49
8250B (For IBM) 6.95
8251A 1.75
82 53 -5 1.95
8254 2.95
8254-2 4.95
8255A-5 1.69
8257-5 2.49
8259-5 1.95
8272 4.49
8279-5 2.95
8741 10.95
8748 7.95
8749 9.95
8751 39.95
8 755 14 .95

DATA ACQUISmoN
ADC0804 3.19
ADCOBOB. 5.95
ADC0809 3 .95
ADC0816 14.95
ADC0817 895
DAC0808. 1.9 5
OAC l00a 6.49
AY-3 -10 15 D. 4.95
AY-5 -10 13A 3.95

DYNAMIC RAMS

2048x 8
1024 x 1
1024 x 1
102 4 x 4
102 4 x 4
102 4 x 4
1024 x 4
1024 x 4
1024 x4
256 x4
2048 x8
2048 x8
8 192x8
8 192 x 8
8192 x 8
8 192 x 8
10 24 x 4
32 ,768 x 8

16,384 x 1
131 ,0 72 x 1
65,536 x 1
65 ,536 x 1
16,384 x 4
16,384 x l
262,144 x 1
65,536 x4

Function

COMMODORE CHIPS

201~12

2102
2102-2 L
21 14N
2 114N-L
2 114N-2
2 114N-2L
21C14
21 49
5101
6 116f'-3
6 116LP-3
6264FL12
6264LP-12
6264f'-15
6264LP- 15
6514
43256-15L

Pert No.
4 116-15
4128 (Piggyback)
4164-150
4164-200
TMS4416-12
811 8
41256-1 50
50464-1 5

MICROPROCESSOR CHIPS
Pert No. Price
D76 5AC . . . . . . . . 4.49
C DP 1802CE. . . . . 4 .9 5
2661-3 . . . . . . . .. 5.9 5
lBO. lBOA,zaos SERIES
zao. 1.25
zao-C TC 1.79
zao-OAR T. . . . . . 4.95
Z80-PIO. . . . . . . 1.79
ZOOA. 1.35
ZOOA-CTC 1.49
ZBOA-OART 4.95
ZBOA-P'tO. . . . . . . . 1.49
zaoA-SIO/O 4.95
Z80B. 2.95
Z80B-CTC 3.49
Z80B-PIO 4.29
65lIO/68OO/6BOOO SER.
6502 2.25
65C02 (CMOS) 895
6520. . . . 1.7 5
6522. . . 2 .9 5
6532. . . . 6.49
6551 . . . 329
6800 1.7 5
6802. . . . 3.49
68 10. 1.25
6821. 1.2 9
6840. ..3.95

.8 9

.89

.8 9
. .. 1.49

1.49
1.49
1.69
1.69

. . 1.69

74ALS138. . .
74AL.S 174. . •
74AL.S175. . .
74ALS240..
74ALS244.
74A1.S245 .
74ALS373 .
74A1.S374
74Al.S 573

.39 74F1 39 . .

.39 74 F157.

.39 74 Fl93. . . . . 3.95

.39 74 F24Q .

.39 74F244 .

.49 74 F253.

.59 74F373 .

.89 74F374 .

74F

CD-CMOS

74ALS
74A LSOO. . .3 5
74ALS02. . .35
74ALS04. . .39
74ALSOB. .39
74ALS10 .39
74A1..S27. .39
74ALS30. .39
74A1.S32. . .39
74A LS74 .49

7400
Part No. 1·9 10+ PIIrt No. 1-9 10 +

7400.. .29 .19 7485.. .65 .55
7402.. . . .29 .19 7486. . .. . .4 5 .3 5
7404. . .3 5 .2 5 7489. ... .... 2 .05 1.9 5
7405 . . . .39 .29 7490.. .49 .39
74 06. .39 .29 7493. . . . .45 .35
74 07. .39 .29 74 121 . .45 .35
7 408. .3 5 .25 74 12 3 . .59 .49
7410. . .35 .2 5 7 4 125. .55 .45
74 14 . .49 .39 7 4 126. . .75 .65
7 4 16. .4 5 .3 5 7 4 143. .. . _. 4.0 5 3 .95
7 4 17. _ .4 5 .35 741 50. ... . . . 1.35 1.25
7420. .. .3 5 .25 7 4 154. . . . ... 1.35 1.25
7430. .. . .. . . .35 .2 5 7 4 158. . . .. 1.59 1.4 9
7432.. . . ... . .39 .29 74173. . _ . . . .8 5 .75
7438. .39 .29 7 4 17 4... . .. . .65 .5 5
7 442. . .55 .45 7 4 17 5. . .65 .55
74 4 5 . .79 .69 7 4 17 6 .. .99 .8 9
7 446. .8 9 .79 74181. _.. __. 1.9 5 1.85
74 4 7 . . .89 .79 74 189. .. .... 2 .05 1.9 5
74 48. . . . . . . . 2 .05 1.9 5 741 93.. .79 .69
7 472 . . .75 .6 5 74198. . . ... 1.85 1.75
74 7 3 . . .45 .3 5 7422 1. .99 .89
7474. . .45 .35 74273. . . .... 2.05 1.9 5
7475. . .49 .39 74365. . .69 .59
7476. .45 .3 5 74367. . .69 .59

74LS
74 LSOO. .29 .19 74L$165. . .75 .65
74 LS02... .29 .19 74L5 166. .. .99 .8 9
74 L$04. . .35 .2 5 74LS1 73 . . .59 .49
74 LSOS. . .3 5 .2 5 74LS 174. .49 .39
7 4 L.S06 . 1.09 .99 74LS1 75. . .49 .39
7 4 LS07.. 1.09 .99 74LSl 89. . . 4 .59 4.49
74 LS08. . .29 .19 14LS191. . . .59 .49
74 1.S 10. .29 .19 74LSl 93. .. .79 .69
74 LS 14 . . .49 .39 74 LS221. .. .69 .59
74 LS 27.. .3 5 .2 5 74L5240. . . .79 .69
74 LS30. . .29 .19 74LS243.. .79 .69
74LS32. _ .35 .2 5 74LS244 . ... .79 .69
74LS42... .49 .39 74LS245... .89 .79
74L$47.. .99 .89 74LS2 59. . .99 .8 9
74LS73.. .39 .29 74LS273 . . .8 9 .79
74LS74. . .3 5 .25 74L.S27 9.. .49 .39
74LS75. . .39 .29 741.S322. . ... 4.05 3 .95
74LS76.. .55 .45 741.S365. . . . .49 .39
74LS85. . .5 9 .4 9 741.S366. . .49 .39
74LS86.. . .35 .2 5 741.S367.. .49 .39
74LS90. . .49 .39 741.S368. . . .49 .39
74LS93. . . .49 .39 741.S373. . .79 .69
74LS123 . . . .59 .49 741.S374. . .79 .69
74L5125. . .49 .39 741.S393. .. .89 .79
74LSl 38 . . .49 .39 74LS590. . . . . 6 .05 5.95
74LS 139. . .49 .39 74LS624. . . 2.05 1.95
74LSl54. . . 1.09 .99 74L$629 . . . . . 2 .29 2.19
74LS157. .. .45 .35 74LS640. . . . . 1.09 .99
74LS l 58 . . ... .45 .3 5 74L.S645. . . . . 1.09 .99
74LS l 63 .. .5 9 .49 74LS670. ... . 1.09 .99
74LS l 64. .59 .49 74LS688. ... . 2 .05 1.95

74S/PAOMS·
74500. .29 74$1 88-. .... •.. .. . 1..29
74504. .3 5 74$1 89 .. ..... ... 1.69
74S08. . .3 5 7451 96.. . 2.49
74$ 10.. .29 74$240....... . . 1.49
74532. . .35 74$244. . . . . • . . . . . 1.49
74$74.. .45 74$253. .... .79
74S85. . . ..... ..... 1.79 74S28r... 1.49
74586. . . .35 74$288-. •. . . . 1.49
74$ 124.. . ... 2.95 74$373. . . .. . . 1.49
74$174. . .79 74$374. .. .. 1.49
745175. . .. . .. ... . . .79 745472-. .. 2.95
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Worldwide Since 1974 ameco QUALITY COMPONENTS COMPEIT IVEPRICING ELECTRONICS PROMPT DELIVERY 

COMMODORE' COMPATIBLE 
ACCESSORIES 

Now Compatible 
With C -128! 
RS232 Adapter 
for VIC -20. C -64 

and C -128 

.. JE232011 Mow cone..cwr or raddled sane RS232 
remora .sod.,as IC b sou VIC-20. C-44 laradeard l.. 
]Taal -Meet. and C 126 A 4-ads rascal allow Si d- 
e nim d M 4 coned drat Cara**. solarse.e ae 
war-ion Inlrrc6wr Included 
Paps No User fan P'o. das Standard RS232 apta ands 
Usas 6 woes ITrrnmq Red..... Ces b Sand Rogow t 

and Dad Tarwnal wads Data Set Raadrl 

IE232CM 539.95 
Voice Synthesizer VIC -20 & C -64 

Pldpin - 120ung n MnuMS1 

IE520CM $99.95 
External Power Supply 

:PS-10 Ira. C.-44I $39.95 
Parallel Printer Interlace 

2K Buffet EipnMab . to 10K1 

IAW350 1sayK 20 c M&c 124o S54.95 

TAS -80 COMPATIBLE 
ACCESSORIES 

E- X- P -A-N -D TRS -80 MEMORY 
AP hits come comprete with - 

TRE-80 MODEL I, III 
IRS -1610 200ns (Model I) S5 95 
IRS -16«4 250ns (Yodel ) 5549 

TRS-80 COLOR AND COLOR II 

ERSß4K -2. $7.95 

I fR8CoCo d. r&4 s y 
414M's).... $10.95 

TRS-80 MODEL 4, 4R AND 40 
FRS-64« -2 $7.95 
;tarda Mode 4 Sore 16K duc to 
. dal 4P and 40 Mun 641(.126K 
fR8441F2PAL $14.95 
¡mama woo 4 dean 648 to 128 0( 

íR8-80 Model 100 NEC Olivetti 
1410061( $19.95 ea or 3 for $54.95 
rRS.eO soda l00 aK Eupora.. 
EC$KR $19.95 ea or 3 br S54.95 
SEC Mode PC-6201.4 ade E.Drnnn 
31111015111 $19.95 ea or 3 for $54.95 
Tara Modu 6410 M E .Dalton 

TANDY 200 
82008 559.95 4e. or 2 for $109.95 
Tandy Modn 700 24K 1 . - 

11 ..PROM ERASER r 
,a. 

buss al 01106. lines les r 6 mata alean 21 mana.. 
11 e1; ra IS aamda4 Mauna comma s=pot.n d snc. 
al 1. 6wc+1 MaOa bal der oda mNs tasad bald-up 
Bula -n alNy lack b pore W ascend Compact - e 001 

3 701V 2 6014 Comaps* war holdrp bay w 6 ayas 
DE-4 UV-EPROM Fr,.... . . $69.95 
INS -11 EL Replace.nent Bulb. . . . 519.95 

DATA BOOKS 
30003 ratant law, Dut, Iode 162) $14.95 
30009 Sang Oeta look MS) S 9.9S 
30013 2]b. Dad look 1661 $14.95 
30032 llabna Unger $moll - (NI S 6.95 
210630 w are.rry nareeook (a1. S1 7 95 
2308-43 Ind Mcrpysdwrn 14,.áM Suc 1641 524 95 

MUFFIN /SPRITE -STYLE FANS i MuF60 $9.15 
barn MUMM 14 sr ad. 60 can 

Su2A1 S8 95 
EG&G Afton 13 125' span - 

NEW PRODUCTS! 
TTX 14" RGB 
Color Monitor 
for IBM PC, XT and 
Compatible Computers 
WA Sayel Wad FIGS TT1. Leal and 

Mnmf &del Sync SOarM TTS. Loral 
boaea a na9bw) Scarwp Fra 0la I 

14 Sr414: b 17 Id Naas flan err 111604: 
Macralon 640 200 Conrad°, OS 9- 

on And I law, Consunpeon 70 walls 
Se 14 611 15 51, . '360 weight 

27 IOA TTX. 141 n comlrera wen tel 
e 4 ICS are the OM 1C4 11 

$299.95 
DISK DRIVE SALE! 

MPI52S c ,rata +111.1I 4 e TP1 IBM PCIXT Comp.hbbo 
TM 100-4 I a, QUAD Drive 

S69.95 
S59.95 

_IJ(KI:R13o41iI) Expansion Memory Half -Card for 
IBM -PC, XT Portable, Tandy 1200 

and Compatible Computers 
E.Dmd tar comput.. b 4 a/ r,vrn d M( 
I we accept adds 64K Rwnay dupa 141611 or 
256K me.wy drag 1412541 

EM -100 c.d w Ca Riau. . 559.95 

EM -D scow leurra .. 539.95 

_IJC.iIEI?I3 ,4I?I) 

Multifunction Board with Clock Calendar for the Tandy 1000 
Th. Zwea raeare a llIbesarm era awn so. b ..pana IM yon tart t 000 
b a lead, a 640« The Mmllad:cbn Surd comes comotaN soll:O dA CoraMr pon 

dockkalstals, and RAM Ora Rear Spode Me Zuderbord WAMr.cson Bond Is wads 
we US A rit codes cede added 2 sad warm* 

MTAN -256K Includes sex RAM and Manual 5179.95 
MTAN -512K Includes 512K RAM and Manual $209.95 

Expansion Memory Half -Card and Clock/Calendar 
for the Tandy 1000 - DMA Controller Chip on board! 

TAN- EM256K Includes 256K RAM and Manual $ 99.95 
TAN- EM512K includes 512K RAM and Manual $129.95 

Options for TAN- EM256K/512K 
TAN -C Includes Plug-in Mat option Chop (only) S39.95 
TAN -D knelldes RAM Disk Spooò e Software (only) $39.95 

3.5' Micro floppy Disk Drive for 
Tandy 100 d 200, NEC8201A, 

IBM PC, XT, AT and 
Compatible Computers 

Nov your IBM PC or compatible 
can read and write the same 

disks as your portable! 
M Na °.senses ands 

inductee 3 De* Drive. Cads 
FD-103 AC Adap.. wBlank 0691444M and Documentahol. . . . $179.95 

Software for the FD-103 Disk Drive fso .a. masse .plead.) 
Is 1 Tandy 100 TWOS Disk Operating SyNrn Software $44.95 
T52 Tandy 200 TSOOS Disk Operating SyMe n SO4aare $44.95 
TSN NEC PC8201 A Dusk Operating Syslem Software $44.95 
LAPOOS IBM PC. T. AT and Compatible 

LAPOOS Disk Operating System Software 574.95 

IBM COMPATIBLE 
ACCESSORIES 
83 -KEY KEYBOARD 

kindr1 drawl as orpna kid 1t- d: 
datable caos sad .a pew due Conrad. wt 

JUST Pujo my 

KB83 SALE 529.95 
Build an IBM PC/ XT.' Compatible! 

IBM- 64K(2) mac Kass Cno.(la) S 19.90 
KB -83 ux.y Niobrara S 29.95 
IBM -FCC Room or,mose Card... S 39.95 
IBM -Case c.. S 39.95 
IBM -MCC M.nowa.n.0 d. S 69.95 
IBM -PS Prawn brads S 69.95 
FD558 It.Y w«. $109.95 
IBM -MON Monowonr.MOrlor S 99.95 
IBM -MB Moar«bo«a $129.95 

Regular List $609.50 
IBM "- Special )I,.a .bo..) . . $549.95 

Additional Add -Ons Available! 
IBM -KB &34r.y K.ybo d S 69.95 
IBM -ENH Enhanced Keyboard S 89.95 
IBM -ICB lap e..d cow, awns S 99.95 
IBM -EGA fn.. Orasa.d.2949 RAW 5259.95 
IBM -20MBK taw Il. d a. Dea $449.95 

I Universal 
N1.64K/256K NEW; 

Printer Buffer 
IS IOHNATTION FREEMAN OtSICNS I 

Irelefeder 

11111111111111111 
Tole UMA/01 derwssl Penile Mar M 1.spaS dW 
aver rat od ds data a "e' rae. and 9wn onbtes ave 
Oda b yaw orse, Wu as dada* cdnam Irae Tole 
MOTER can b m wcrd b (raga" a y comprar r 
onda TMn we lord pumas can useons 1) SW IM b 
Semi 2t Sra b Pa ed. 3) Panda b pasas. 4) Pecha 
n sans, Manual.rcbad Sta 9.1'31 .44.1* .1til/ 

UB64K $199.95 
UB256K $239.95 

Aldr2"9"7 1 IBM 

of 

Compatible! 
r DISK DRIVES 

sx4vo.e 

FD558 1radsr061. -$. 4 $109.95 
JU-455 Padasec aw ns',m.o S109.95 
TM 100-2 lased sw os s m.a.yw S119.95 

JMR 544" DISK DRIVE ENCLOSURES 
canelnu was puss ..,Kurs suss 

sown eel ar.rmMw and conr.«sors 

DOE -1 FH $59.95 
r ..s uy,are 5 Floppy Drus 

DDE -2HH $69.95 
ut..pa 5\ Floppy On... - Nrca' 

HDOE -1 FH S194.95 
..crate 1 Hard Cosa an. 

S20 Minimum Order - U.S. Funds Only California Residents: Add 6 ° %o, 61/2% or 7% Sales Tax Spec. Sheets - SOC each 
Shipping: Add 5 °ro plus S1.50 Insurance Prices Subject to Change 

Send stamped. 
self- addressed envelope 

to receive a Quarterly 
Sales Flyer - FREE! 
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IBM COMPATIBLE
ACCESSORIES

NEVI! ~4ntZ~~~ NEW!
rC2 Printer Buffer
L.2J IOHN....THON FREEM .... N DESIGNS

83-KEY KEYBOARD---

F055B Teec 511o· OS "'~t $109.95
JU-455 _ Silo' os~ $109.95
TM100-2 ....ndon Silo' os Full-Ho;g hL ••• $119.95

JMR 51f4" DISK DRIVE ENCLOSURESCom""with power .u~ switch.
power cord, fuMh okSer and connectc::n.

DDE-1FH $59.95
Hou ses 1 Full · Height 5'M· Aoppy Drive.

DDE-2HH $69.95
Hou ses 2 Half-Height SM- Floppy Drives - Vertical

HDDE-1FH $194.95
Houses 1 Hard Disk Drive

• Identical layout as origi na l IBM PC Keyboa rd • High ly
de sirable case with pa lm rest · Complete with cable and data
• JUST PWG INI

KB83. . . . . . SALE $29.95
Build an IBM PC/XT"' Compatible!

IBM-64K(2) 84K RAil Chips (18) • • •• • $ 19.90
KB-83 83 -Koy Keyboard•••••• • $ 29.95
IBM-FCC _ ~ ConI• • • • $ 39.95
IBM-ease Ca $ 39.95
IBM-MCC -.ochrome Card • • • •• • $ 69.95
IBM-PS _ Supply• • • ••• • •• $ 69.95
F055B Diak Drive • • •• • • • • •• • $109.95
IBM-MON Monochrome lion..... .. . $ 99.95
IBM-MB Ilothetboerd•• •• ••• • • $129.95

Regular List $609.50
IBM"'-Special (Incl . 9 item..",-) • • $549.95

Additional Add-Ons Available!
IBM-KB 83 -Koy Keyboard••••••• $ 69.95
IBM-ENH Enhanced Keyboard•• • • • $ 89.95
IBM-ICB Integrated Color Boord • • • $ 99.95
IBM-EGA Enhd .G raph ico 256 KRAIl •• $259.95
IBM-20MBK 20M B Hard Disk Drioe• •• • $449.95

IBM is a registered trade mark of t8 M Comp uters

The UBUFFER Univ ersal Printer Buffer is a hi- speed data
buffer that acc epts data at a high rate, and then outputs thi s
data to your printer. You save valuable computer time. The
UBUFFER can be co nnected to practi ca lly any comput er or
print er. There are four pos sible combinatio ns : 1) Serial to
Seria l, 2) Serial to Parall el, 3) Parallel to Parallel, 4) Parallel
to Serial. Manu al inc luded . Size: 9· 1/3"L x 4Yi'W x 1~~H

UB64K $199.95
UB256K $239.95

,tIiJ!'?Jr;tI""T , IBM
- .. 7~ ; .I Compatible!

" DISK DRIVES
Docu men tation

IncJuded

.. . .. .... . $299.95

Now your IBM PCor compatible
can read and write the same

disks as your portable!
PricePort No.

Inclu des 3.5" Disk Drive, Cable,
FD-103 AC Adapter, Blank Diskette and Documentat ion• • • • $179 .95

Software for the FD-103 Disk Drive (50 lor operation)

lS1 Tandy 100 TSDOS Disk Operating System Software. . • . . . $44 .95
lS2 Tandy 200 TSDOS Disk Operat ing System Software. .• . . . $44 .95
lSN NEC PC820 1A Disk Operating System Software• . . •. • • . . $44 .95
lAPOOS IBM PC, XT,ATand Compat ible

LAPDOS Disk Operating System Software. •. • .. • • • •... $74.95

Multifunction Board with Clock Calendar for the Tandy 1000
The ZUCkerboard Muttifunction Board allows you to expan d the memory on your Tandy 1000
to as much as 640 K. The Mu ltifun ction Board co mes co mplete with DMA Controller, RS232 port,
a c loc k/calendar and RAM Disk Printer Spooler. The Zuckerboar d Multifuncti on Board is made
in the U.S.A. and co mes with a standard 2 year warranty.

MTAN-256K Inclu des 256K RAM and Manual • •• • • • • • • • $179.95
MTAN-512K Inc ludes 512K RAM and Manual••• •••••• • $209.95

Expansio n Memory Half-Card and Clock/Calendar
for the Tandy 1000 - DMA Controller Chip on board!

TAN-EM256K Inclu des 256K RAM and Manual• •••••• •• $ 99.95
TAN-EM512K Inclu des 512K RAM and Manual••••••••• $129.95

Opt ions for TAN-EM256K1512K
TAN-e Includes Plug- in Clock Optio n Chip (only)•• • • • • • • •• $39.95
TAN-D Includes RAM Disk Spooler Software (only)• •••• • ••• $39.95

3.5" Micro Roppy Disk Drive for
Tandy 100 & 200, NEC8201A,

IBM PC, XT, AT and
Compatible Computers

ZlJC:I{I:I~I~OAI~I)

DISK DRIVE SALE!
MPl52S Double-s ided 48TP1 IBM PClXT Compatiblel• • • • • $69.95
TM100-4 Double-sid ed 96TPI QUAD Drivel• • • • • • • • • • • • $59 .95

ZlJC:I(I:I~I~OAI~I) Expansion Memory Half-ea rd for
IBM-PC, XT, Portable, Tandy 1200

and Compatible Computers
Expand you r co mputer to its full ca pac ity of 640 K.
It will acce pt either 64K memory chips (4164) or
256K memory chips (41256).

EM-100 ~:I:'o~~':l~K. $59.95

EM-D =~:'7.':'t~.. $39 .95

MUF60 $9.95
Torin Indu stries (4.68 - eq., 60 cfm )

SU2A1 $8.95
EG&G Rotron (3.125 - squa re, 20 cfm )

E-~P-A-N-D TRS-80 MEMORY
All kits come complete with documentat ion

TANDY 200
M200R. .. • . . .. •. . • $59 .95 ea . or 2 for $1 09.95
Tand y Mode l 200 24K Expan sion

TR5-80 MODEL I, III
rRS-16K3 200ns (Model III).. . . .•• •.. . $5.95
rRS-16K4 250ns (Modell). • • • • •• • • •.• $5.49

TR5-80 COLOR AND COLOR II
rRS-64K-2 • ... •...... • • ... . •••• • . . . • $7.95

New models only -
rRS-<:OCO-lncl. 2-50464's (41464's) • • •• $10.95

TR5-80 MODEL 4, 4p, AND 40
rRS-64K-2 $7.95
Ixpa nds Mode l 4 from 16K- 64K or
...1odel 4P and 40 from 64K- 128K

mS-64K-2PAL • . .• • . • . . . • • • . • .••• . . $14.95
=xpands Model 4 from 64K to 128K

he JE232CM allows conMCtion of Mandant HriaI RS232
_ modem.. etc. to your VlC-20 , C-&C (excluding the
iX-64Portable), and e-128. A 4-poIe switch al lows the In
enion of the 4 control lines. Complete Installation and
penttion InWuction. included.
Plugs into User son. Provioe s Standard RS232 signal levels
Uses 6 sig nals (Transmi t, Receive, Clear to Send, Reque st to
tend. Data Termin al Ready, Data Set Roady) .

1E232CM $39.95
Voice Synthesizer VIC-20 & C-64

Plug-ln - Talking in Minutesl
IE520CM. .... ..... • .. ... $99.95

External Power Supply
:PS-10 (For C-&C)••• • •• •••• •• $39.95

Parallel Printer Interface
2K Butre~ Expandable to 10KI

\IIW350 (ForVIC-20,c-&c&e-128) • ••• • $54.95

TRS-80~ COMPAnBLE
ACCESSORIES

30003 Netlonal U _ r Data Bool< (82) • • • • •• $14 .95
30009 Intonil Om Bool< (85 )• •• • • • • •• • • $ 9.95
30013 Zilog Om Bool< (85) •• • •• • • • • • • •• $14 .95
30032 Notionel UnNr Supplement (84) • • •• • $ 6.95
210830 Intal Memory Hondbook (86)• • • • • • • $17 .95
230843 Intal Il~ Hnd bl<.Set (86) • • • • $24 .95

EraMli all EPROM• . El'llses up \0 8 chi ps within 21 minut es
(1 ch ip in 15 minutes) . Maintains con stant expo sure dista nce
of 1-. Spec ial co nd uctive toam lin er eliminates static build-up.
Built -i n safety loc k to prevent IN exposure. Compact - 9.00"\.
x 3.70'W x 2.60"H. Complete with hold ing tray tor 8 chip s.

DE-4 uv-EPROM Eraser •••• $69 .95
UVS-11EL Replacement Bulb • ••• $19.95

DATA BOOKS

m5-8o Model 100 • NEC • Olivetti
1111OO8K. • . . . .• •••• • $19.95 ea . or 3 for $54 .95
m S- 80 Model 100 8K Expan sion

~EC8KR. . • • .• • . • •. $19.95 ea. or 3 for $54 .95
\lEC Model PC-8201A 8K Expan sion

DM108K. . • . . . •• • • . $19 .95 ea. or 3 for $54 .95
:::>Hvetti Mod el M 10 8K Expa nsion

$20 Minimum Order - U.S.Funds Only California Residents: Add 6%, 6112%or 7% Sales Tax Spec. Sheets - 50e each
Shipping: Add 5% plus $1.50 Insurance Prices Subject to Change

Send stamped, J ®~ Send $1.00 Postage fora
self-addressed envelope ameco FREE

to receive a Quarterly VISA@ 1987 JAMECO
Sales Flyer - FREE! ~ :::::::::::::;;;:;:;:::::::::::::::::::::::::::::::: CATALOG
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DESCRAMBLER PARTS! 
We stock the exact parts, PC board and AC adaptor for Radio Electronics 

February 1984 article on building your own Cable TV Descrambler. 

#701 PARTS PACICAGE $29.95 
Includes all the original resistors, capacitors, diodes, transistors, 
integrated circuits, coils, IF transformers (toko BKAN- K5552AXX). 

#702 PC BOARD $12.95 
Original etched & drilled silk- screened PC board used in the article. 

#704 AC ADAPTOR $12.95 
Original (14 volts DC @ 285ma) ac adaptor used in the article. 

S PoE °C1°A °L °S 
BOTH #701 & #702 NOW$39 

ALL THREE #701, #702 & #704 NOW$49 
Add $2.50 shipping and handling - $4.50 for Canadian orders 

We also offer quantity Discounts on 5 or more units 

FREE Reprint of Radio Electronics article (February 1984) on Building Your 

Own CABLE TV DESCRAMBLER with any purchase of above. 

60- CHANNEL 

CABLE 
CONVERTER 
WITH INFRARED REMOTE CONTROL 

SC -60R CONVERTER $69.95 
Thousands of these converters sold nationally for Si 19 95 

We offer you this sanie type of converter for only S69 95 

All converters are NEW. with Full manufacturer's WARRANTY 
FEATURES 

Full 60 Channel Capability 
Cordless Infrared remote control 
Ultra- Stable Synthesized tuning 
Microprocessor controlled PLL 
Works on all TV models, channel 3 output 
Standard /HRC Switch for compatibility 
with all Cable Systems 
Will work with all types of external descramblers 

Add $3.50 Shipping and Handling 
$4.50 on Canadian Orders 

ORDER 
TOLL FREE 

1- 800 -227 -8529 
inside MA 617 -695 -8699 

VISA, MASTERCARD or C.O.D. 
VISA 

h(iJ 
LCTRO(IICS, ItIC. 
P.O. BOX 800R MANSFIELD, MA 02048 

CIRCLE 65 ON FREE INFORMATION CARD 

We stock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cable TV Descrambler.

]Ft~]Ft~~ $~.~!)
Includes all the original resistors, cap acitors, diodes, transistors,
integrated circuits, coils, IF transtorrnersttoko BKAN-K5552AXX).

~~~ $ll~.~!)
Original etched & drilled silk-screened PC board used in the art icle.

~~~~ $ll~.~!)
Origi nal (14 volts DC @ 285ma) ac adaptor used in the article.

SopoEoC oI oAoL oS .
BOTH #701 & #702 Now$39

ALL THREE #701, #702 & #704 Now$49
Add $2.50 shipping and handling - $4.50 for Canadian orders

We also offer quantity Discounts on 5 or more units

FREE Reprint of Radio Electronics article (February 1984) on Building Your
Own CABLE TV DESCRAMBLER with any purchase of above.

CIRCL E 65 ON FREE INFORMATION CARD
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60-cHANNEL ~.
CABLE ~
CONVERTER ~
WITH INFRARED REMOTE CONTROL

SC-60R CONVERTER ...s69.95
Thousands of these converterssold nationally for $1 19.95
We offer you this same type of converter for only $69.95
All converters are NEW, with Full manufacturer's WARRANTY.
FEATURES:
o Full 60 Channel Capabil ity
o Cordless Infrared remote contro l
o Ultra-Stable Synthesized tunin g
o Microp rocessor controlled PLL
o Wo rks on all TV models, channel 3 output
o Standard /H RC Switch for compat ibil ity

with all Cable Systems
o Will work with all types of external descra mblers

Add $3.50 Shipp ing and Handling
$4.50 on Canad ian Orders

ORDER
TOLL FREE

1-800-227-8529
[~] inside MA 617-695-8699 fIIII!I!!!II1
~ VISA , MASTERCARD or C.O.D.~

Jrr llJ
ELECTRoniCS,Inc.
P.O. BOX 800R • MANSFIELD, MA 02048
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$30OFF 00 , Save 530 on the 
' RAMSEY 20MHz r ea T eb r I . passed quality at an 

unbeatable ;ante. he 

o Ramsey oscilloscope com- .,- pares to others costing 
p T . -le 3 hundreds more Features 

Include a component test- 
ing circuit for resistor. 

capacitor. digital circuit and diode testing TV video sync filter wide band- 
width 8 high sensitivity Internal grarcuie front panel trace rotator Z ails 

high sensitivity x -y mode reg .. : w ...poly built -in calibrator 
rock solid triggering 

Was $399.95 NOW ONLY S36995 p.ab.. "DO ^ 

Dual Trace 
Oscilloscope 

THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

NEW RAMSEY 
1200 VOM 
MULTITESTER 

Check transistors, diodes and LEDs 
with this professional quality meter 
Other features include. decibel scale 
20K volt metering system 3'A- mir- 
rored scale polarity switch 20 
measuring ranges safety probes 
n,gn impact plastic case 

S2495 e.wr.a.ne 
,Mw,y V.cnuOd 

RAMSEY D -4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact sized rehab .. lacy 
This LCD digital muIttestet bas ,y fits In 
your pocket. you can take it anywhere 
It features lull overload protection 3 
digit LCD readout recessed Input 
lacks safety probes diode check 
function 2000 hours battery life 
$2495 eer Weds end 

berm .Ceded 

® 35 MHz DUAL TRACE OSCILLOSCOPE 
A. h..b, d.. ., .i.a accurate scope for service 
as well as production use Features include 

wide frequency bandwidth opnrnai seo 
sitivdy extremely bright display 
triggering sweep hold off ALT 
single sweep TV sync SX magi. 

XY or XYZ operation HF /LF noise 
reduction 
3500 Dual Trace Oscilloscope 

$49995 rncluds2 h.gn 
ouedv probes 

011111=111D 

... r . 
tt 

+is abiOti. 
... .0'-r- 

ALL OSCILLOSCOPES INCLUDE 2 PROBES 

15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE 
Ideal to- ,ris. this 
scope can sp .1, .4, 'v , .1HI signals 

. 1 Internal battery pack allows up to 2 
noun operation on a single charge le Features include built -in battery - charger SX horizontal magnification 

high brightness CRT front panel 
trace rotator internal rechargeable 
nat.nry pack 

v w .. `2500 Portable Oscilloscope 

`44995 'MIFI".,n oual.ty prober 

MINI KITS -EASY TO ASSEMBLE. FUN TO USE 
BEGINNERS & PROS WILL HAVE A GREAT 

TIME WITH THESE KITS 

FM 
MINI 
MIKE 

A wiper M1pn parlor ma' . r u ..,r 
Uee nuke kit Tlemmn a slab* 
POMP up W 300 owns awn wow- 
honer widlo eufy by means of Ms 

bWt in WceN mA. KR .ncAdr 
cafe. na4, onort weseet.. anbnr* Ialryeup TMs 

Ire 
FM-3Krt $1495 
FM-3 Weed and Felled VOSS 

ru w..ev.. IA Ka 
, Io 

a- o 
- 
sri any type a 

mike Alm On 3 IO 9V Type FM -2 
MS added nsdve meao peOrop 
'NW 
FM -1 Kx 1395 FM -2 K.t $4.99 

In 

Color Organ 
See music come 
alive. 3 different 
lights fbcker with 
music One light 
each tor. high. 
mid -range and 
lows Each indi- 
vidually adjust- 
able and drives up 
to 300 W runs on 
110VAC 

Complete kit. 
ML -1 
st% 

Mew e*eYw 4 -efts. Tv a raM a.s.w 1.- 
w A.M. .w Ca It... M S 

'ay. >r wows r w r/ Sen u+. er 
ew..err Crewe. ka Yo d ee 

Lad Mrlty Ka 
A pew attention pot- 
IN newt. ahernanely 
resea2FanCOLEOs 
urior raite badges. 
buttons, 

ruuttiwtons, 
wararyrenInpg' 

Convene kk BL -1 

Omer Belli 
A u.Wr Lenin le apnea - 
ier synch rte pen up 
Pm drop at IS Nee Gnat 
for monitaing baby, 
roam a as gantry w- 
oos. renew* Full 2W 
mirs °Wow . run on 9 55 
issNwoot is. wee $45 our 

mr. kn. 1349 
9$.99 

CPO-1 
nuns on 3 -12 VOc 1 will out 1 KHZ good la CPO 
Arm Aide Ow.l *la Comp** id $296 

Whisper Light KM 

An InIerling iii Inali mike 
pKks up sounds and COnwns 
!hem to light Tn. OuO.r 1 
Sound Ile brrgntr ten I951 
Incude/ mke, COntfOis up to 
3C0* ieri on 110 104 

Compete trt WLI 
WIG 

Rim Dooser 
A convene sono deco- 
der on Single PC 
board Features 400- 
5000 Ml adlustable 
rang* s a 20 Sim poi octavo 9. 
slim,. S61 IC useful for Wuch- 
lone butyl Onection FSK Nc 
Can also be void as a Rabe tone 
encoder runs on S Io 12 rom 
Compew Io. Tort $6.96 

MINI -100 FREQUENCY COUNTER 

.c= a, 

s11995 BATTEBVCItA110lBMeCAD OAT ;I I . 

AND AC ADAPTER INCLUDED 

4idla 
CT -70 7 DIGIT 525 MHz 
COUNTER 

through pieta Features 
3 Peg-, _, ^2M each ran pr. amp dual 
wctaa gab tem.s eats actnnry ondcateo 
50mv (lf 1S0 YIN typical i notney *KW Irr 
duno-y rng 1 ppm aCCuraCy 

$13995 
CT 70ka SINN 
BP-a no-ad pack B9$ 

CiCO ÑTER 600 MHz 

$18995 
sa 

CT 
A- NAP* 

MEIN 

Mtn 
CT -90 9 OMIT 800 MHz 
COUNTER 
The most n.wi.M la Mal than 1300 reates.* 
mewled* pan tows 9 dives pad triar a 

dispar neta 25m V 150 NFU typlc.. 
Runty 10 IOU tor-abase for WWV ca' i'.3 

1 ppm accuracy 

516995 wind Include, 
AC aapeer 

CT-90 let 
OV 1 o RPM own hrnseasa ^a 

CT -125 9 DIGIT 1.2 GHz 
COUNTER 

$189$5 
BPa .,uc 

wood includes 
AC adapter 

OS SS 

tlrwrur Tuner Ka 
Provide. ten [MSC tais and PC 
Dowd rgwn0 W ponds a source 
01 precision riming and pull 
gnwratton USN 555 trrnw IC and 

' ncludes a range of parts hat most 
wrung needs 

UT -5 kA 

Mad Seam Kit 

Produces LOUD w snatlonng and 
atInien getting sow We sound 
Can supply up to 15 rill) of 
oaqmaa..dd RO*on5.t5VDC 

MB-1 KIt $4.9$ 

30 Watt 2 mir PWR AMP 
mph Criss C power amp features Lml power gain 1 W 

n fa 9 Out 2 w in la 15 Out a W m la 30 out Max output 
35W moodier* wake. compote with all pans. Nis Case 

ara T -R relay 
PA - I 30 W pl. amp lit 52295 
- 

R -1 RF sensed 7 R relay let 695 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna -BNC plug 
High Impedance probe. light loading 
Low pass probe. audio use 
Direct probe. general purpose use 
Till bail, for CT -70. 90, 125 

S 8 95 
16 95 
1695 
13 95 

3 95 

Seen Ka 
Produces upward and downward 
wail CarClnstic Ot police 
wen SW peek dodo output now 
On 3.IS volis uses 3-45 Ohm 
+fyeeeeki 
ConipMr ta td 5M -3 rill 

N 1e 1 er 
rk.,s a f l) vOC taw w di.. 
met wekct.igTrK NN .,.. Ne 

Power Supply Kit 

0M-700 MENTAL MULTIMETER 
wor.as.ow pYaMy at a nobby*t price Fea- 
luree .n.:krd. 26 d.n.rMl wpm and S tunC- 
t.pm 3 i ag.l y inch LEO d.apny aua- 
owe/ aKlnyi pacement automate poerity 

s1799 weeper 
OM- 700 lit 

, gob t1 
a9a.9a 

4.9$ 

PR -2 COUNTER PREAMP 
s au bled_. ..eke s 

omen io to 1.000 Mena at 25110 9^ Br+C 
connectors areal la Sh.Tng RA .peal 
rc...eeTV preemp 
$4995 etrw .ncwaa 

AC wearer 
PR2 tit sis s. 

PS -2 AUDIO MULTIPLIER 

Compete trip regu.ated power 
Suppin PrOveds snub 6 to IS ran 
at 200 ma and -5 at t Amp Ecelief 
Wad ',goatee 900d lltenng and 
SA.0 sae Leas nanstanMnl 

. -,1 spec ea1 measurements 
pan by IO a +00 0 01 142 resokrblon a 
- s.gnal preamp'cOrd.t.orW 

$6995 -a 40w 6 3v is , A ama as 
Compare t a 24 %CT p5.317mat 

VISA 

PS2 u 

PHONE ORDERS CALL 

716- 586 -3950 
TELEX 466735 RAMSEY CI 

SOW 

PS -10B 1.5 GHz PRESCALER 
Erunes irr carp .r r _ 

0H: 2 Nage P did OS 000 c.Cwl 
lv toed ..maw. ISO my tenth Su c con 
water O N : n t s.4 e . g w -. 

PS 10-8 Pnacaler S8995 
woo vwa.. AC ors. 

lifINS 1ali1tatten guarantied tarmac lot 10 days il not aimed returnee 
original form for refund add E'. ter shipping and insurance to a maumws 
$10 00 ;verses add 15'. for Surface mail COO add S? 501000 in USA only/ 

orders under SI5 00 add SI 50 NY residents add 1' sales us 90 day parts 
ear ranly on all kits I year parts 8 labor warranty an all wired units 
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. $39.95

wired inc ludes
AC adapter

wir ed inc ludes
AC adapter

BATTERY CH ARGER NlCAO BATTER IES
AND AC ADAPTE R INCLU DED

PR· 2 ki t , .

------
~~d:::.- -
IIL~ :=:~

PS 10-B Prescaler .... .$899 5
wired includes AC ad. pl er

PR-2COUNTER PREAMP
The PR· 2 is idea l for measur ing weak signals
fro m 10 to 1,000 MHz . flat 25 db ga in . BNC
co nnectors . great for shifti ng RF • ideal
receiver /T v preamp

$499 5 wired Include.
AC adap ter

.... ...... ... .... . S8.95

PS-10B 1.5 GHz PRESCALER
Extends the range of your present counter to 1 5
GHz • 2 stage preamp . diVIde by 1000 CIrCUli·
ry • super sensm ...e (50 mV yplcal) • BN C con
nec tors • I GHz In. 1 MHz oul • drive any counter

CT-90 kit. . . . .. . ... . . •• " ... . ... . . . .. . $149.95
OV-1 0.1 PPM oven nmebase .. . • . . 59.95
BP-4 nica d pack , • . 8.95

CT-90 9 DIGIT 600 MHz
COUNTER
The most versat ile for less tha n $300. Features 3
selec table gate times . 9 d ig its . gat e ind icator
• displ ay hold . 25mV@ 150 MHz typical sen
stiivity • 10 MHz timebase for WWV calibration
• 1 ppm accuracy

$1699 5

CT-1259 DIGIT 1.2GHz
COUNTER

$1899 5

. $119.95

. . .. 8.95

... $49.95

MINI-lOo FREQUENCY COUNTER
Features and capabilities of counters cos ting twice as much .
compact . high sens itivity . low current dra in . very accurate .
leadi ng zer o blank ing . field 0.' shop use . 1 MHz to 500 MHz
range . diode protected . 7 d igit d isplay

TERM S: • salis faction guaranteed . examine for 10days: if nol pleased. return in
original form lor relund • add 6~ ·, lor shipping and insurance to a maximum 01
$10.00 • overseas add 15'10 lor surlace maif • COOadd S2.50 ICOOin USA onlYI
• orders under S1 5.00 add S1.50 • NYresidents add 7' ·, sales lax • 90 dayparts
warranly on all kits . I year parts /I labor warranty on all wired units.

~RAMSE~ELECTRONICS.INC.

~~~~ri:I~I.r~.~.di4526

Ideal for fie ld /b ench applications. this
scope can display up to 15 MHz signals.
Internal battery pack all ows up to 2
hours ope ratio n on a sing le charge.
Features include . bui lt-i n batte ry

I ~f,ilj.' _ cha rger . 5X hor izon tal mag nif ication
I I •high bri ghtness CRT · front panel
I • ~trace rotator e Intern al rechargeable
r-: -~. rs:' ; batte ry pack

• ~,. - :!j _ _. 2500 Portable Oscilloscope

• 4499 5 Include.2high
qualit y probes

The PS-2 IS handy tor hig h resol ut ion audi o
resol ut ion measurem ent s, mult ipl ies Up in fre
quency • gr eat for PL tone measurem ents .
muluptes by 10 or 100 • 0.01 Hz reso luti on &
bui lt-i n sig nal preamp /cond itioner

wired

PS-2 AUDIO MULTIPLIER

ALL OSCILLOSCOPES INCLUDE 2 PROBES

15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE

DM-700 DIGITAL MULTIMETER

35 MHz DUAL TRACE OSCILLOSCOPE
A heavy duty and acc urate scope for servi ce
as well as production use, Features include
• wide freque ncy bandwidth . optimal sen
sit ivity • ext remely brig ht display . delayed
t riggeri ng sweep . ho ld off . ALT trigger .
single sweep . TV sync . 5X magnification
• XY or XYZ operation . HF/ LF noise
reductio n
3500 Dual Trace Oscilloscope

$ 4 9 9 9 5 include. 2 high
quality probes

PS·2 kit . .... ,

11II
CT-70 7 DIGIT 525 MHz
COUNTER
Lab quality at a breakthrough pr ice . Features .
3 frequency ranges each with pre amp . dua l
selectable gate times . gate act ivity indicator e
50mV@ 150 MHz typical sensitivity . wide fre 
quency range . 1 ppm accuracy

wi red includes
AC adap ter

CT-70 ki t.
BP-4 nicad pack

Super Sleuth
A super sensitive ampli
fier whic h will pick up a
pin drop at 15 feet!Great
for monitor ing baby 's
roo m or as general pur
pose am phne r. Full 2W
rms out put, runs on 6to
15 vol ts, uses 8-45 ohm
speaker.
Comp lete kit, BN-9

$5.95

RAMSEY 0-4100
COMPACT
DIGITAL
MULTITESTER

1-=-1 r.iii.-~
~ ~ --~

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

60Hz TIme B. ..
Runs on 5-15 lloe Low current (25m.) 1
min /month eccvrecr TB-7 KIt $5.50
TB·7 Any St."

Tone Decoder
.A complete tone deco 
der o n a si ngle PC
board . Featur es: 400
5000 Hz ad justab le'
range via 20 turn pot , voltage regu 
lat ion, 567 IC. Useful for touch 
tone burst detect ion. FSK, etc .
Can also be used as a stable tone
encoder. Runs on 5 to 12 volts .
Co mplete Kit, TO-1 $5.95

Siren Kit
Produces upwa rd and downward
wa il ch ar act eri sti c of a poli ce
siren. 5 W peak audio output. run s
on 3-1 5 vo lts , uses 3-4 5 ohm
speaker.
Complete kit, SM-3 $2.95

Power Supply Kit
Compl ete tr iple regu lated power
supply provides variable 6 to 18 volts
at 200 ma and " 5 at 1 Amp . Excellen t
load reg ulat ion , goo d filte ri ng and
small size. Less transforme rs,

~~i.s ~;~~7e:e~~~~S_3LTS695

S4.95

Led Blinky Kit
A great attention get
ter wh ich alternately
nashes 2 jumbo LEOs.
Use for name badges ,
b u tt ons , wa r n ing
panel lights,anyth ingl

Runs on 3 to 15 volts .
Complete kit, BL-1

S2.95

Vidto Modu l",lor Kil
Co nwerls "'"VTV to video momtc e Super
stable, tunable oYer ch . -6 R1.Jns on 5
15V accepts sId video SIgnal Be1,t Unit on
the m. rketl Complete kit VD-1 S7.'5

CPO -I
Runs on 3-12 Vdc.1 wall out, 1 KHZ g<:,od for CPO,
Alarm, Audio OSCillator. Complete kit $2.95

Compa ct sized reliab ilit y and accura cy.
This LCD dig ital mu lt it ester easily fit s in
your pocket , yo u can take it anywhere.
It featu res full overloa d prote ction . 3'11
dig it LCD readout . rece ssed input
jacks . safet y probes • d iode chec k
fun ction . 2000 hours batte ry life

$249 5 testle eds and
batt ery included

$229 5

6 9 5

MB-1 Kit

Mad Blaster Kit

Produce sLOUD ear shatle ring and
attention getti ng siren like sound
Can su ppl y up to 15 watt s of
obnoxiousaudio.Runson 6-15VDC

Whisper Light Kit
An in terest ing kit , sma ll mike
picks up sounds and converts
them to light. The louder the
sound, the br igh ter the li g ht.
In clu des nuke . co nt ro ls up to
300 W, runs on 110 VAC.

Comp lete kit, WL-1
S6.95

Color Organ
See music come
ali ve! 3 different
lights flicker with
music. One light
ea c h for, hi g h.
m id-rang e ' a nd
lows. Each ind i
vi d ually ad ju st
able and drives up
to 300 W. runs on
110VAC.

Co mplete kit.
ML-1
$8.95

NEW RAMSEY
1200 YOM
MULTITESTER

C heck transistors, d iod es and LEOs
w ith this profession al qu alit y meter.
Othe r features include, decibel sca le .
20K volt me tering syst em . 3'11" mir
ro red scale . polarity switch . 20
measu ring range s . safety probes .
high impact plast ic case

lest lead s and
batt ery inc luded

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic wh ip antenna-BNC plug . . S 8.95
High Impedance probe, lIght loading . . . 16.95
Lo w pass probe , aud io use . . . . . . . . . . . 16.95
Direct probe , general purpose use . . . .. 13.95
Tilt bail , for CT-70, 90, 125 3.95

~:~~~~~g~l:~~~~i~: ~Ms~i~f;
signal up to 300 yards with excep 
tional audio Qualit y by means of Its
built in electret mike . Kit include s
case, mike, on-off switc h, anten na,
battery and super instruct ions. This
is the finest unit available .
FM-3 Kit SI4.95
FM-3 Wired and Tested 19.95

Save $30 on the
RAMSEY 20MHz
Dual Trace
Oscilloscope
Unsurpassed qu ality at an
unbeatable pr ice, the
Ramsey oscill osc ope com
pares to o the rs cos ting
hundreds more . Features
incl ude a co mponent test-
ing ci rc uit for resisto r,

capacitor, dig ital ci rcuit and diode testinq • TV video sync filt er . wid e band-:
width & high sensitivit y . internal gral lcule • fron t panel tr~c~ rota~or • Z ax is
• h igh sensitivit y x-y mode . regulated power supply e bui lt-in cali brato r e

roc k solid triggering $ 36995 high qualily hook on
Was $399.95 NOW ONLY probe. included

FM. Wireless Mike Kit _ -
Tana rmts up to 300 ' to
any FM broadca st ra-
dIO, uses any type of
mike. Runs on 3 to 9V. Type FM-2
has added sensitive mike preamp
stage.
FM- 1 Kit $3.95 FM-2 KIt $4.95

Universal Timer Kit

Provides the basic parts and PC
boa rd required to provide a source
of pr ecision ti mmg and pulse
gene ration . Uses 555 timer IC and
incl udes a range of part s for most
timing needs

UT- 5 Kit $5.95

MINI KITS-EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT

TIME WITH THESE KITS

FM
MINI
MIKE

TR-" RF sensed T-R relay kit

30 Watt 2 mtr PWR AMP
Simp le Class C power amp featu res 8 times power gain . 1 W
in fo r 8 out, 2 W in for 15 out , 4 W in to r 30 out. Max ou tput
of 35 W, inc redib le value, co mplete wit h all par ts, less case
and T-R relay.
PA- 1. 3QW pwr amp kit

CIRCLE 70 ON FREE INFORMATION CARD I'
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What's New at 
AMERICAN DESIGN COMPONENTS? 

"The Source " of the 
electro mechanical components 
for the hobbyist. 

We warehouse 60,000 
items at American 

Design Components - ex- 
pensive. often hard -to -find 
components for sale at a 
fraction of their original cost! 

You'll find every part you 
need either brand new, 
or removed from equipment 
(RFE) in excellent condition. 
But quantities are limited. 
Order from this ad. or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 

Open Mon. - Sat., 9 5 

'/2 HT., 31/2 "' , 10MB 
HARD DISK DRIVE 

ST225 Compatible Fits standard 
5:4 spacang. Stock mounted. 
High speed. low power 
Mfr MMI IMM212 
Item 19217 $ 179.00 ... 

MPI 52S (IBM Compatible) 
5.6 " FULL HEIGHT 
DISK DRIVE 

Double sided double density, sue 
leght derv. 48 T P I 80 tracks 
hem 17928 $79.95 

2' S150.00 

IBM FORMAT COMPATIBLE 
3iß" DISK 
DRIVE 

Tabo, 
TC 500 
*matte 
sangre sided. 
quad density 
Capacity 

Unformatted 250,500K bytes 
Formatted 164K bytes 

80 frock 140 TP1. based on 16 
sectas WC work with any 5". " 
disk controller 

18824 $79.95 
Total cap 500K bytes won 

DUAL 3'. ." DISK DRIVE 
EXPANSION MODULE 

IBM 
PC XT 

Stacked mooning. replaces old 
faseroned 5% disk doves. Contara 
2 Taba TC-500 3k' ask drives 
Tti cap ISO0K bytes ..,., ametted 
Pugs right into you -der 
hem 18827 $169.00 

Tti capac !8M uni... ,bed w 
specie! sottwwe Fn suppled 
with two . .. . . enes 

THERE'S NO RISK. 
With our lull 90 day warranty 

any purchase can be returned for 
any reason lui lull credit or refund 

110 

ADAM COMPUTER KIT! 
doss ponter & w;o cabinet) 

12 VDC 
SPRINT' FAN 

7 CFM, 

4 Watts 
arty protected Can be 

,wonted for cooing or exhaust 
Din, 3'.' w x 114' deep 
Mfr Rotron DAYNA 
Item 19218 $12.95..-. 
HI -POWER COMPUTER 
POWER SUPPLY 

250 CFM 
SPACE 
SAVER 
FAN 

115VAC 60 Mt., 24W For high vol 
.me n krryted space (depth Cool 
no in electronic equipment. corn 
but Chassis. etc 7.die Cost 
akon. blades. Mm. houurg Sealed 
bsareigo thermally protected 
Deft 6% 'W 5'.'H a 1% "deep 
Mfr EBM OW2E142 
Oern *8201 S22.50'.. 
DIGITAL VOLTMETER 

Budd d yourself from subassemblies No 
wring necessary (rust dugs together) 
l400k -up diagram ncluded Includes Key 
bord. 1 caseette digital data dove. 2 game 
controllers. power supply. ore memory 
bords. and one cassette Is capable of 
running CPM. has built in word processor 
Item 7410 $99.00 ,c ornpiet.) 

ADAM PRINTER 

Complete. ',eel sup cove. (date Fnctwi 
leed Takes standard paper 8K' a 11' 
(Customer returns: tested operabo.,n 

hem 18839 $69.50 
ADAM ACCESSORIES 

Data Dm e 

D D Power Supply 
ASCII Keyboard 
Asst Cassettes 

16641 $9.95 
$6642 $14.95 
16643 $19.95 
17786 $19.95 

5V$$20A 
-12Vp SA 

12V 4A 
Input. 115230V 
Dimensions. 9 %'L a 4'.' deep 
Mfr Power Systems PSI 554 
Item 18543 $ 19.95 

3'e dngds. 3' try,. &polar 
Movable decimal pant. Accuracy. 
0518 Nominal range 2 VDC. 

Caw sire 2 h W x '. H a 3'.' L 
Mfr Nonlinear Systems aPM349 
hem 19219 519.95 New 

115 CFM 
MUFFIN 
FAN 

51/4 " DISK DRIVE 
`fr HT. 96TPI 

SPEC /AL! 
115 VAC 60 Hr.. 21 W. 28A 
3100 RPM. 5 blade model. alu 
mrxan housing Can be mounted 
for blowing or exhaust 
Dv" 4" so 1 'deep 

Item 5345 $5.95 RFE 

Tendon TM55- 4 OS/Cluad 
Item /1904 $89.50 

STEPPING MOTORS ,.. Deer, 
for ROBOTICS -.- e 
steppers wan 
ncremets from . 

1 to 7 5 degrees 
Speeds up to 
5.000 steps A F ?\ 

SW SMft 9'.. l 
Item Step Vohs Torque a 's 
No. Angle DC os /In Type Mh. & Pert No. Re Noe 

5431 I 5 17 PM N A. Philips 1 $9.95 ea 

A82310-M2 2 $14.95 
5272 1.8 1.8 ISO PM Spence Electric 2 834.50 

40 M091 c0.6009 2 $ 59.50 
5275 1 8 1 8 72 PM Superior Electnc 7 S19 95 ., 

2 d M061 FF 62016 : $ 37.50 

Fig 2 

PUMPS COMPRESSORS BLOWERS MOTORS -POTENTIOMETERS- COUNTERS 
TIMERS RELAYS VOLTAGE REGULATORS -POWER SUPPLIES 

ADAM CASSETTES 
(Assorted) 

Con Asts or Smart Basic. Buck 
Rogers. and */ana cassettes lab 
can be easily *rased). 
Item 17786 Bakers Dozen 

1 3 1 o , 619.95 New 

48 -KEY KEYBOARD 

Replace the membrane keyboard 
on Vote Toes,&Odee Z 81 1000 
with the brand new 'bp corn 
pull" keyboard (rom Teeas in 
struments Simple to install 
complete instructions and sehe 
manic included 
hem 16712 $5.95 New 

GEL -CELL BATTERIES 
(Rechargeable) 
For usa with 
model cars. 
trains. boats. 
planes. etc. - 
6Vp9.5AH 
Dim. 5% ' H a 4'.'W a 2.' deep 
Mfr - Elpowe. 1695 
Item S7O39 614.95 New 

(SV p.9AH 
Don 2'Wa2-Ha1'.'13 
Mfr Globe GC610 
Own 19304 $3.95 New 

Rechargeable NICAD 
BATTERY BACKUPS 

12V 
ma 

Contons 10 AA cries Recharge 
rate 45 rna 16 18 hours Caw 
with tab output connections 
Den 2', 'H x 1'4 W x 2'..'L 
Mir - GE 123233 or equw 

IMO, 86443 $ 5.95 New 

13.2V 
1.65 AH 
Contons 11 C costs 
For model boats. toys. etc 
Mfr GE 44180355600101 
item 15444 $ 15.95 '.-.. 

COMMODORE SPECIALS' 
66 KEY MECHANICAL KEYBOARD 

AMERICAN DESIGN COMPONENTS. 62 JOSEPH STREET, MOONACHIE, N.J. 07074 

'. ,A $5.95 New 
Grey keys with beck letters. 
Connectng cable included, 
Den.: 15% "I. e S'H 
Item 19394 

PLUG IN 
POWER 
SUPPLY 
input 115 VAC. 50,60 
Output 9 5V IA 
Don 7'.'W x 3'.'H a 

YES! Please send me the following items: 
Item How 
Nu Many' Description MCI 

Hz 

2' deep 
Commodore 0251539 01,02 

Item 49393 $5.95 New 

Taal 

Total 
FREE Shipping & handing, we shp UPS unless 

eCl) 
otherwise plus 10% total 

c °CmAtoo Canadian S3 plus Ó cost Ch.ree 

wde 
e 

F 

Wi 
ha/ Sales Tax IN J. resdents only, 

please add 6% of total) 

ORDER TOTAL 

My check or money order is enclosed 
Lì Charge my credit card 

Visa Master Card Ames 
Card No 

Exit Oats 

Signsture 

Telephone: Ante Code Number 

Hems 

Address 

City 

State 

MINIMUM 
ORDER 

515 

2p 

AI inquiries end tree ceralbp requests cd 201-939-2710 

For all phone orders, call TOLL -FREE 800 -524 -0809. In New Jersey, 201- 939 -2710. 

'\Nhat's New at
AMERICAN DESIGN COMPONENTS?

" The Source " of the
electro-mechanical components
fo r the hobbyist.

$9 .95 ea.
2/ $ 14 .9 5
$34. 5 0 ea.
2/ $ 59. 50

2 $ 19 .95 ea.
2/$ 3 7 .5 0

5 Y. rr DISK DRIVE
Y:z HT; 96 T.P.1.

12V@

Stacked mount ing, replaces old
fash ioned 5%" disk drives. Contains :
2 Tabor TC·500 3 % " disk drives.
Ttl. cap. 500Kbytes unformatted.'
Plugs right into your controller.

Item#8827 $169.00
* Tt l. capac . IBM unf ormatted wi
special software. Each unit supplied
w ith tw o 3 % .. flexible diskett es.

5431 1 5 17 PM N.A. Phill ips
A823 10-M2

5272 1.8 1.8 150 PM Super ior Electr ic

40 M091 -FD-6009
5275 1.8 1.8 72 PM Super ior Elect ric

20 MD61 ·FF-6201B

6V@9.5AH
Dim. : 5 Y2" H x 4'.. ..W x 2~. ..deep
Mfr - Elpower #695
Item #7039 $14.95 New

GEL-CELL BATTERIES
/Rechargeable)
For use with
model cars .
trains. boats,
planes. etc.-

115 CFM
MUFFIN@
FAN

Tabor
TC·500
drivette.
Single-sided,
quad de nsity .
Capacity :

Unformatted-25 0/500K bytes'
Formatted- 164Kbytes.

80 track/140 TPI. based on 16
sect ors . W ill work w ith any 5 % ..
disk controller .
Item #8824 $79 .9 5
•Total cap. 500Kbytes with
special software.

STEPPING MOTORS ' , " Deep Fig. 2

for ROBOTICS l' '.,"'.Precision . Fig. 1 Q....

steppers w ith c5 -: ) ....... ...,:
increments fro m ~ ., 1g I")

1 to 7.5 degr ees . ~ .s~
Speeds up to ~ ~ <I
5.000 steps. Sh It 9';' " L ;2 ~ '0.

Stall a 1 .. ' 1 .....~.o
Item Step Vo lts Torque x ~ dia
No. Angle DC oz/in Type Mfr. & Part No. Fig

115VAC/50 Hz.. 21W.~ 28A.,
3100 RPM; 5-blademodel.alu 
minum housinq, Can be mou nted
fo r blowing or exhau st.
Dim.: 4"/,, "sq. x 1 Y, "deep. Tandon TM55 -4 DS/Quad

Item #5345 $ 5 . 9 5 RFE Item #1904 $89.50

IBM FORMAT COMPATIBLE DUAL 3Y." DISK DRIVE
3Y." DISK EXPANS IO N MODULE
DRIVE IBM

PC/XT

SPECIALl

48-KEY KEYBOARD

3 Y2 dig its , .3 " high . Bipolar .
Movable decimal point . Accuracy :
.05%. Nominal range 2 VDC.
Case size: 2 Y2 "W x 7,''' H x 3~i" L

Mfr - Non-Linear Systems #PM34 9

Item#9219 $19.95 New

MPI 52S (IBM' Comp atible)
5 y. " FULL HEIGHT
DISK DRIVE

250 CFM
SPACE
SAVER
FAN

Double sidedldoubledensity. full
height drive. 48 T.P.I.. 80 tracks.
Item #7928 $79.95

2 for$150.00

ADAM CASSETTES
(Assorted)

+5V@20 A
- 12V@ .5A
+ 12V@ 4A

Input: 115 /230V
Dim ensio ns : 9 3f." L x 4 1

, . " deep
Mfr - Pow er Systems PS1 554

Item #8543 $19 .95

HI-POWER COMPUTER DIGITAL VOLTMETER
POWER SUPPLY

Replace th e m embra ne key board
on vo ur Tlm ex /Si ncla lr Z·8 1/ 1000
with this brand new "big com- 13 .2V @

Consists of Smarr Basic. Buck puter" keyboard from TexasIn- 6V @ .9 AH 1.65 AH
Rogers , and blank cassettes (all st rume nts . Simple to install _ Conta ins 11 C cells . ~
can be eas ily erased). complete instru ctions and sche- Dim . : 2 "W x 2 " H x 1 ~ '" D For model boats, toys, etc.
Item #7786 - Bakers Dozen matic included. Mfr - GlobeGC610 Mfr - GE#41B035BB00101

13 10r$19 .95 New Item #671 2 $5 .95New Item# 9304 $3.95 New Item #5444 $15.95 New

PUMPS- COMPRESSORS-BLOWERS-MOTORS-POTENTIOMETERS- COUNTERS
TIMERS- RELAYS-VOLTAGE REGULATORS-POWER SUPPLIES

115VAC/60Hz.,24W.Forhighvol-
27 CFM , ume in limited space (depth), Cool-
12 V DC, ing in electroni c equipme nt , com -
1.4 Watts. puter chassis, etc . 7-d ie cast
Polarity prot ected . Can be alum. blades. alum. housing . Sealed
m.ou~te~, fHor coolin~ ~r exhaust. bearings , therma lly prote cted.
Dim .. 3 . sq. x l Y. deep Dim . : 6 ~ " W x 5 ~" " H x 1 % " deep
Mfr - Rotron - DAYNA Mfr - EBM #W2E142
Item #9218 $12.95 New Item #8201 $22.50 New

% HT ., 3% ", 10MB
HARD DISK DRIVE

ST225 Compatible. Fits standard
5 % .. spacing. Sho ck mou nted .
High speed , low power.
Mfr - MMI #MM212
ltem #9217 $ 1 7 9 .0 0New

12 VDC
SPRIN"f® FAN

Build it yo urself f rom subassembl ies . No
wiring necessary (jus t plug s to gether).
Hook -up diagra m included. Includes: Key
board, 1 ca ssette digital data drive , 2 game
con tro llers, power supp ly , all memory
boards . and one ca ssette . Is capable of
running CP/M , has built -in w ord processor.

Item #7410 $99.00 (completel

ADAM PRINTER~
.4"''' /

,p:T YI I l.

'------', \ !~=7:'-~G-~L\
Cover

THERE'S NO RISK.
Wtth our full 90-day warranty.

any purchase can be returned for
any reason for full cred it or refund.

Complete, less to p cover plate. Frict ion
feed. Takes standard paper 8 % H x 11 H .

(Cus to mer returns; tested - operati on al. )

Item #8839 $69.50

ADAM ACCESSORIES
Data Drive #6641 $9 .95
D.O. Power Supply #6642 $14.95
ASCII Keyboard #6643 $19.95
Asst. Cassettes #7786 $19 .95

W e warehouse 60,000
items a t American

Design Components - ex
pensive, often hard-to-find
components for sale at a
fraction of their original cost!

You'll find every part you
need - ei ther brand new ,
o r removed from equipment
(RFE) in excellent condition.
But quantities are limited .
Order fro m this ad, or visit
our retail showroom and find
e xactly what you need from
the thousands of items on
d isplay .

Open Mon. - Sat., 9 -5

ADAM COMPUTER KIT!
(Less printer & w/o cabinet)

Number

State Zip

Address

Name

Telep hone: Ar ea Code

All inquiries and free catalog requests call 201-939 -2710.

City

Exp. Date _

Signature

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MO ONACHIE , N.J . 0 707 4 MINIMUM

YES! Please send me th e fo llowing it ems: D My chec k or mone y orde r is enclosed. ORDER
Item How D Charge my credit ca rd. $15.
No. Many? Doscription Price Total D Visa D Master Card D Amex RE-12 6

--- - .:::C:::arc:dc...:N.:.:o::.. '--- _

For aI/ph one orders, cal/TOLL-FREE 800-524-0809. In New Jersey, 20 1-93 9 -2 7 10.

$5.95 New
Grey keys w ith black letters .
Conne ct ing cable incl uded.
Dim . : 15 % " L x 5 "'H
Item #9394

PLUG-IN
POWER
SUPPLY
Input: 115 VAC, 50 /60 Hz.
Output: 9.5V @ l A.
Dim. : 2 ~ i "W x 3' ,.. ..H x 2 " deep
Commodore #2515 39 -0 1102

Item #9393 $5.95 New

COMMODORE SPECIALS!
66-KEY MECHANICAL KEYBOARD

110L~~~=----'~~~~...:....::~~.:.:.:.:.:....:.:.:..::..:.:...:..::.~=-=::....:...:..:.:=-.:....:.-=-..:....=.....:.....~ .....:....._.:...:- __J
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TENMA 
mums, Combination Function 
Generator and Frequency Counter 

Six digit display Output range 2Hz- 
2MHz seven ranges Counter range 1 Hz- 
'OMHz 5 -15V TTL and CMOS output 

Wave forms sine, triangle. square, pulse. 
ind ramp For detailed specifications call for 

corn(' ' ete Tenma catalog 

#72 -380 

S2199ó 
TEM14aP 120MHz Frequency 

Counter 
Eight digit LED display Measurement 

range 1Hz- 120MHz High input sensitivity 
)1 20mV RMS For detailed specifications call 

for a complete Tenma catalog 

#72 -375 

s18995 

6 
row MP, 30A Power Supply 

voltage 1 -15VDC Lighted cross needle 
meter Displays voltage, current and power 
simultaneously Output current 30A, 24A 
continuous Fan cooled 

#72 -035 

$22780 

TF]NN -Ät 20MHz Dual Trace Oscilloscope 
Two high quality 10 1 probes included For detalle.: 

specifications call for a complete Tenma catalog 

al #72 -320 SPECIAL! 

$34995 tee 

Terms: , - .m wool f i 00 (Aga ior oran 
t'o 
-,.nuruMn ci+rP wd traM 
an pupped UPS c O D w ocaps MuOpsa wiiun 74 nurs 

* San orK owl JO am 10 7 CO pm svaan 
1000 own io 3 pm EST 

* For pnpra trews aoa u 7s is Nypug Mq 
hMioYq 

*Should Muppuq ana w)av.g c a.ca 
fJ 73 v taros K au +'. a MMM C o o 

IMF 

THE NAME YOU CAN 
TRUST IN ELECTRONIC 
TEST EQUIPMENT 

7 l Digital 
LCR Meter 

Measures inductance, 
capacitance and 
resistance L - 1pH -200H, 
C = 1pF- 200pF, R 
Ol ohm- 2OMohm 
Carrying case included 

For detailed specifications 
call for a complete Tenma 
catalog 

osmscrirrss 

#72-370 ' 

514995 
1 

r 

TE?m44pi 
Combination DMM/ 
Capacitance Meter 

Measures voltage, AC and 
r)C current up to l0A 

Resistance up to 20Mohm 
Capacitance up to 20pF 
Built -.n transistor tester 
Test leads and carrying 

case included For detaile: 
specifications call for a 
complete Tenma Catalog 

#72-045 . - 

$749s 
I 

La 

TEANZ 
Clamp -On /DMM 

Measures AC current via 
clamp High quality built - 
in DMM measures DC 
volts, AC volts, resistance. 
AC current Peak hold 

Data hold Audible 
continuity buzzer Test 
leads and carrying case 
included For detailed 
specifications call for a 

complete Tenma catalog 

#72-395 

$8429 
TEN N& 41/2" Digit Multimeter 

True RMS AC voltage and current functions Built -in 
frequency counter. 20KHz and 200KHz range Data hold 
feature Measures AC and DC voltage /current, resistance 
and frequencyCarrying case included 

#72 -430 

$159,80 

Be Sure To Call For Your FREE 
Catalog! Over 6,000 Items! 
we also have a full line of test equipment, computer 
accessories. telephone accessories, speakers, television 
parts. flybacks, yokes, switches, fuses, lamps, capacitors, 
resistors. cartridges. styli. wire. CATV equipment. the largest 
selection of original Japanese semiconductors in the country 
and more 

AtimepaltalbliMIW 
dukVIII8V`"1 

I Mil 
858 E. CONGRESS PARK DR. CENTERVILLE. OH 45459 

(513) 434 -0031 

MCM ELECTRONICS 
A PREMIER Company 

SOURCE NO. RE-27 

CALL TOLL FREE 1 -800- 543 -4330 
In Ohio 1- 800 -762 -4315 In Alaska and Hawaii 1- 800 -858 -1849 

CIRCLE 87 ON FREE INFORMATION CARD 111 

~ MCM .~" '"

TEJIIK.4P
Clamp-On/DMM
• Measures AC current via
clamp . High quality bui lt
in DMM measures DC
volts, AC volts. resistance.
AC cu rrent . Peak hold
• Data hold . Audib le
cont inu ity buzzer. Test
leads and carryi ng case
includ ed. For detailed
specif ications call for a
comp lete Tenma catalog.

#72-395 1

$8490 YEA.M
LIMIT ED

(ea.) w"".AHTY

1EMW.4P
Combination DMMI
Capacitance Meter
• Measures voltage, AC and
DC curre nt up to 10A
• Resistance up to 20Mohm
• Capacitance up to 20/l F
• Bui lt-in transistor tester
• Test leads and carrying
case included. For detailed
spec ifications call for a
complete Tenma Catalog

#72-045

$74~~

•

1EMW.4P Digital
LCR Meter
• Measures inductance,
capacita nce and
resistance. L = 1/l H-200H,
C = .1pF-2oo/l F.R =
.010hm-20Mohm
• Carry ing case included.
For detailed specifications
call for a comp lete Tenma
catalog .

#72-370 " 1

$14995 w~r:.oTY
(ea.)

THE NAME YOU CAN
TRUST IN ELECTRONIC
TEST EQUIPMENT

. ..
1EMW.4P 30A Power Supply
• Out put voltage: 1-15VDC • Lighted cross needle
meter : Displays volt age, cur rent and power
simultaneously. Output current: 30A. 24A
cont inuous . Fan cooled

#72-035

$227~P

_.._- - -
.i .~_ ~
~.;,.~ . : :-":..,
•

A -.- .~ .... .. ... . _a

1EMW.4P Combination Function
Generator and Frequency Counter
• Six digit display. Output range: .2Hz-
2MHz: seven ranges . Counter range: .1Hz
10MHz . 5-15V TTL and CMOS output
• Wave forms: sine. trian gle. square. pulse.
and ramp . For detailed specifications call for
a comp lete Tenma catalog.

#72-380

$219~P
1EMW.4P 120MHz Frequency

Counter
• Eight digit LED display. Measurement
range: .1Hz-120MHz • High input sensitivity
of 20mV RMS. For detai led specif ications call
for a complete Tenma catalog.

#72-375

$189~~

<0
CD
C1l

o
m
o
m
s::
OJ
m
JJ

SOURCE NO. RE-27

I 1
VUR

L1MlnO
WARRANTY

A PREMIER Company

MCM ELECTRONICS

#72-430

$159~P

1EMW.4P 4W' Digit Multimeter
• True RMS AC voltage and current fun ct ions. Built-in
frequency counter, 20KHz and 200KHz range. Data hold
feature . Measures AC and DC voltage/c urrent, resistance
and frequency. Carry ing case inc luded.

B 5 B E . CONGRESS P AR K D R. • CENTERVILL E, OH 45459

(51 3 J 434- 0 03 1e
We also have ... a full line of test equip ment. computer
accessories. telephone accessories. speakers. television
parts. flybacks. yokes, switches. fuses. lamps, capacitors.
resistors. cartridges. styli, wire, CATV equ ipment. the largest
selection of orig inal Japanese semiconductors in the country
and more.

Be Sure To Call For Your FREE
Catalog! Over 6,000 Items!

.. ~...

Terms: e$10 minimum order. $1.00 charge for orders
under $10.

e$2O minim um charge card order .
eoroers sh ipped UPS C.O.D.
eMosl orders stsopeo within 24 hours
_Sales off ice open 8:30 am 107:00 pm Saturday s

CIC
10:00 am to 3 pm EST.

VISA - For prepa id orders add $2.75 for shipping and
handling.

- Shou ld shipping and handling charges exceed
$2.75. the balance due 'Hillbe sent CO O.

TEJIIK.4P 20MHz Dual Trace Oscilloscope
• Two high quality 10:1 probes included. For detailed
specifica tions call for a complete Tenma catalog.

CALL TOLL FREE 1-800-543-4330
In Ohio 1-800-762-4315 • In Alaska and Hawaii 1-800-858-1849

#72-320 SPECIAL!

~~$349~a~

CIRCLE 87 ON FREE INFORMATION CARD 111
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Saratoga Electronics 
ingc SARATOGA SUNNYVALE RD SARATOGA CA 95070 

DYNAMIC RAMS 
4164 -15ONS S 99 

41256 -15ONS 2 95 

INTEGRATED CIRCUITS 
65CO2 58 95 MC10231P S .39 

ADC0816CCN 6 95 LF347 95 
F01797B-02 7.95 1M350K 2 00 

WD2143M-02 4.95 MSM5832 1 95 

PAL20L10NC 2.95 

EPROMS 
2716 -45ONS S295 
2732A -450NS 225 
2764 -45ONS 3.00 
2764 -25ONS 3.75 
27256 -300NS 6.75 

DRIVES 
Teac 55B S 85 00 
Fujitsu M2551A 79 00 
MIT 4853 Quad /OS 96 TPI 69 95 

Seagate 20MB 1/2 Ht. 299 00 

Quantum 40MB Full Ht 795 00 
Hard Disk Controller (Omni 55101 109 00 

PC /AT COMPATIBLE 
SYSTEM BOARD 

$749.00 
1 Megabyte Installed 

PC /XT COMPATIBLE 
SYSTEM BOARD 

$129.00 
Turbo /640KB w/o Bios & Ram 

PC /XT SYSTEM KIT 
$795.00 
Turbo.640KB 

HARD DISK DRIVE 
S895.00 

PC AT Compatible 
70MB 25msec Access 

408446-4949 

TOLL FREE 

800/621 -0854 ext. 245 

r 
ta.srre.ì 

PRICES SUBJECT TO CHANGE 

$25 MIN ORDER 

VISA 

112 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 

Free Information Number Page 

- "2001" CV3 190 Portasol 44 

SI A.I.S. Satellite 43 126 RA(: F :kctronks S 

108 AM(' Sales 83 1113 RCA D&SP 29 

76 AP Products Brand of 3AI 8 711 Radio Shack .. 95 

107 All Electronics 98 70 Ramses 109 - %mating Des ices .. 94 182 Regency II - American Design Components .. 110 - RF: Reprint Bookstore 12 

77 !MK Precision 39 97 Saratoga Electronics 112 

98 Beckman Industrial 33 195.1% Sencore 21,23 

85 Blue Star Industries 43 192 Siber Ilegner 24 

109 C d S Sales 31 187 Silicon Valle, Surplus 94 

60 CIE. 34 94 Star Circuits 43 

186 ('abletronics 44 185 Steven Stall Order Electronics 87 

180 Caig Laboratories 28 92 Tektronix CV2 

119 ('amer Enterprises 83 123 Test Probes 44 - Command Productions 87 102 Trio- kensood 32 

79,1118 Communications Electronics 3 22 197 Cnited Electronic Supph IO 

55 Contact Fast 43 199 United Imports 43 

184 Cook's Institute 89 103 Wm B Allen 27 - Coop's Satellite Digest 80 

125 Copper Electronics 28 

191 ('rodes .. .43 

127 Deco Industries .... 43.44 

56 Del -Phony Industries .. .. 44 

95 (Fick Smith Electronics 96.97 

82 DigiFe% ... 105 Gemsback Publications, Inc. - Digital Research Computers 92 
500.6 Bi- counts Blsd. 
Farmingdale, NY 11' 15 

57 Digitron 92 1516) 293.3000 
194 F.SI 26 President: Larry Steckler 

Vice President: Cathy Steckler - Electronic Technology 7btóy 43,44 

120 Elephant Electronics 43 for Advertising ONLY 516- 293 -3000 
Larry Steckler Ili Etronis 40 publisher 

100 Firestik 11 

Fischertechnik 

89 

_ 30 

Arline Fishman 
advertising director 

Shelli Weinman 
121 Fluke Manufacturing 85 advertising associate 

Fordhant Radio CV4 Lisa Strassman 
credit manager - t:ranthan College of Engineering IS Christina Estrada 

62 Ilameg 42 advertising assistant 

65 JA 11 108 SALES OFFICES 
59 JIM Instruments 13 

113.176 JDR Nknxlcsices 100.101 
EAST/SOUTHEAST 
Stanley Levitan 

177,178 JDR Mkrodesices 102,103 Eastern Sales Manager 

179 JDR Mkrodes ices 104 
Radio -Electronics 
259-B 57th Avenue 

114 Jameco 106,107 Little Neck, NY 11362 

104 Jan Crystals 40 718. 428.6037, 516-293-3000 

- Joseph Electronics 9 MIDWEST/Texas/Arkansas/Okla. 
87 M('M Electronics 111 Ralph Bergen 

93 Mark b', Electronics 99 
Midwest Sales Manager 
Radio- Electronics 

200 Mastertech Laboratories ... 44 S40 Frontage Road -Suite 339 

61 Microprocessors Caltd, .... . cos Northfield, II 60093 
312-446.1444 - SRI 16 

181 NTS 44 PACIFIC COAST / Mountain States 
Marvin Green 

110 Omnitron 14 Pacific Sales Manager - Or('ad System 41 Radio-Electronics 

- Pacific ('able 91 
15335 Morrison St. -Suite 227 
Sherman Oaks, CA 91403 

101 l'ornons Electronics 7 818-986-2001 

Saratoga Electronics
12380 SARAIDGA-SUNNYVALE RD. SARATOGA, CA 95070 ADVERTISING INDEX

DYNAMIC RAMS

TOLL FREE
800/621-0854 ext. 245

Portasol 44

RAG Electronics 5

RC AD&SP . . . . . . . 29

Rad io Shack 95

Ra msey . . . . . . . . . . . . . 109

Regency I I

RE Rep rint Bookstore 12

Sa ra toga Electronics 112

Sencore 21,23

Sibe r Hegner 24

Silicon Valley Sur plus 94

Sta r Ci rc uits . . . . . . . . . . 43

Steven Mai l Order Electronics 87

Tektro nix CV2

Test Pro bes 44

Trlo-Ken wood 32

United Elect ro nic Supply 10

United Imp orts 43

Wm B Allen 27

Ge rnsback Pub licati o ns, Inc .
500-B Bi-Co unty Blvd .
Farm ingdale, NY 11735
(516) 293-300 0
Pre sid ent : Lar ry Steckler
Vice Pres iden t : Ca thy Steckle r

For Adve rtis ing ONLY 516- 293 -3000
Larry Steckle r

pub lis her
Arlin e Fishman

ad ve rt is ing d ire ct or
She lli Weinm an

ad ve rt is ing associate
lisa Strass ma n

c re d it man ager
Christina Estrad a

ad ve rt is ing ass ista n t

MIDWEST/Texas!Arka nsas /Okla.
Ralph Bergen
M idwe st Sa les Man ager
Radi o-Ele ctronics
540 Frontage Ro ad-Suite 339
Northfie ld , IL 60093
312-446-1444

PACIFIC COAST/ Mo unta in Sta tes
Mar vin Green
Pac ific Sa le s Ma nager
Rad io-E le ctronics
15335 Morrison St.-Sui te 227
She rma n Oaks, CA 91403
818-986-2001

EAST/SOUTHEAST
Sta nley Levitan
Eastern Sa les Manager
Rad io-Ele ct ronics
259 -23 57th Aven ue
little Neck, NY 11362
718-428-6037,516-293-3000

SALES O FFICES

97

195 ,196

192

187

94

185

92

123

102

197

199

103

190

126

183

78

70

182

.. 31

..34

..44

Page

.. .. 83

. .. 87

..... .40

C & S Sa les . .

CIE .. .. ..

Ca meo Ente r prises .

Co mmand Pr odu ct ions .

Ca bletr onics .

Etro nix ..

Ca ig Lab orat or ies 28

Co mm unica tions Elect ro nics 3 ,22

Contact East . . . . . . . . . . . . . . . . . . 43

Cook's Institute 89

Coo p's Sa tellite Digest 80

Copper Electronics 28

Crosley 43

Deco Indust ries 43,44

Del-Ph on e Indust ri es . . . . . . . 44

Dick Smith Electronics 96 ,97

Digi-Key 105

Digita l Research Co mp uters 92

Digit ron 92

ES I 26

Electro nic Techno logy Today 43 ,44

Elephant Elect ro nics 43

Firest ik II . . . . . 89

Fischertechnik , . . . 30

Fluk e Man ufacturing . . . . . . . . . 85

Fordham Rad io CV4

Grantha n Co llege of Eng inee r ing 15

Hameg .42

J & W 108

JDR In strumen ts 13

J DR Microdevices 100 ,101

JDR Microdevices 102,103

JDR Microdevices 104

Jameco . . . . . . . . . . . . . . . . . . . . . . 106 , 107

Jan Crysta ls 40

Joseph Electronics 9

MCM Electronics III

Ma r k V. Electronics 99

Mas tertech Laboratories 44

Microprocessors Unlld CD8

NRI. 16

NTS 44

Omnitron 14

OrCad Sys tems 41

Pacific Cable 9 1

Pom on a Elect ronics 7

"2001" . CV3

A. I.S. Sa tellite 4;3

AMC Sa les 83

AP Pr oducts Bran d of 3M 8

All Electronics . . . . . . . . .. . . . . . 98

Amazing Devices 94

America n Design Co mponents 110

B& K Pre cisio n 39

Beckman Indust r ial . . . . . . . . . 33

Blue Star Industries 43

Free Information Numbe r

81

108

76

107

125

191

127

56

95

82

57

194

120

III

100

77

98

85

109

60

186

180

89

79,188

55

184

12 1

62

65

59

113 ,176

177 ,178

179

114

104

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
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87

93

200

61

181

110

101

$ 85.00
79.00
69.95

299.00
795.00
109.00

MC10231P $ .39
LF347 .95
LM350K 2.00
MSM5832 1.95

DRIVES

$2.95
2.25
3.00
3.75
6.75

$8.95
6.95
7.95
4.95
2.95

EPROMS

65C02
ADC0816CCN
FD1797B-02
WD2143M-02
PAL10LlONC

2716-450NS
2732A-450NS
2764-450NS
2764-250NS
27256-300NS

4164-150NS $ .99
41256-150NS 2.95

INTEGRATED CIRCUITS

PCIXT SYSTEM KIT
$795.00
Turbo/640KB

HARD DISK DRIVE
$895.00

PC /AT Compatible
70MB- 251llsec Access

PCIXT COMPATJBLE
SYSTEM BOARD

$129.00
Turbo/640KB w/o Bios & Ram

PCIAT COMPATIBLE
SYSTEM BOARD

$749.00
1 Megabyte Installed

Teac 55B
Fujitsu M2551A
MIT 4853 Quad/DS 96 TPI
Seagate 20MB Y2 Ht.
Quantum 40MB Full Ht.
Hard Disk Cont.roller (Omti 5510)

PRICES SUBJECT TO CHANGE[ffi] $25 MIN. OROER IZJ
CIRCLE 97 ON FREE INFORMATION CARD
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S COMING IN M1Y 

electronics revolution is in the making, but you don't have 
wait until 2001 to find out how it will change your life in 

e 21st century 
. 

Radio -Electronics will forecast the coming 
hanges and how they will affect you in the May 1987 issue! 

reated by a special editorial task force -two years in prepa- 
ation this unique issue, 2001, takes you into the research 

boratories of Westinghouse, Texas Instruments, Ford and 
II Labs where the future is being invented today! 

ou'll get an advance look at what's coming in artificial 

telligence 
... 

new cars and highways (cleaner, quieter and 

ore efficient)... futuristic energy sources like magneto- hydro- 

ynamic and particle -beam generators. personal commu- 
'cations systems that will give you instant access to anyone 

nywhere 
.. 

super computers and teaching breakthroughs 

at will multiply your capacity to learn! 

ur Clarke introduces 2001. Isaac Asimov explores the 

arvels of robotics. But it is not science fiction. Rather it is 

emerging technology with a solid foundation in current re- 

search and development 

And its impact will be enormous. It will change the way you 
work.. .the way you think 

... 
the way you live! 

2001 is the kind of special publishing event that can only 

happen once in any magazine's lifetime and it will happen 

to Radio - Electronics in May, 1987. 

With extra features and extra pages, 2001 will bear a pre- 
mium cover cost, but you can reserve your copy now at less 

than the regular cover cost by mailing any one of the sub- 

scription orders in this issue. 

2001 is coming in May Make sure now that you don't miss it! 

Radio 
Electronics.. 
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BP Video Processor gives Preserve your memories 
you precision picture control. on videotape 

Yuu II get 5 units in one' The BP Video 
Processor functions as a Stabilizer to end 
video guard distortion as an Enhancer to 
provide peak sharpness .as an RF Con- 
verter to feed signals from video cameras. 
computer or VCR in your TV. as a Video 
Fader for professional fade -in and fade- 
out effects...and as a Dual Output Distri- 
bution Amplifier to send TV signals to 
other sets. 

Model V -1880 

The video -cine con 
verts your slides and 
home movies to VCR 

;ape with any video 
camera This easy to 

use model features 
precision optics and 

rear protection Macro 
ens attachment available 

for cameras without 
close -up capability. 

Macro Lens 
Attachment 

Model V -1701 

$3495 
$7995 Model V -14 

Siar5 

A sMall 

iefltøø' 

D______) 

O equ'pment 
eo and $tare 

ut Of your ßíd 
Get true -to -life color ... and 

mOgt O reduce noise ... with Audio 
Get the Video Color Processor. 

FM Antenna fine -tunes 
your fm /stereo reception. 

--imposes" 

Add Stereo 
to your Video 

Increase the life of your 
VCR head and tape with BP 
VHS or Beta Tape Rewinders. 

Don't risk worn -down hea.s and tape 
damage by rewinding on your VCR BP 
Tape Rewinders feature counter, soft 
button action, controlled speed and 
automatic shutoff. 

Model V -7779 

$4995 VHS 

Model V -7790 

BETA $4995 

The nur,i spe,dher :,ith nki sound. 
3 long throw woofer, 1' sott dome 
tweeter; 2 extended midrange speaker. 
Max power 50 watts. 

Model HF -9 

s299g 

You'll get clear. crisp. undistorted sound 
from this high quality, directional FM 
antenna Mounts instantly indoors, comes 
complete with coaxial cable and 
transformer. 

Model FM -9700 

Send for FREE catalog of hundreds of Items. 
Morny orders. checks accepted. C.O.D.'s require 253 deposit. 

$3495 
t=` 

- of CV 1= 
Toll Free F ordhani 800 -645 -9518 

This versatile color processor corrects off 
color tape. eliminates single color 
dominance and restores sharpness in 
detail Plus, it stabilizes copy guarded 
tapes and filters audio noise. 

Model V -1895 

260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1448 

$195 
Senta $ Shipping atra. Schedule 

Conttn.MSI U.S.A. 

FOR ORDERS 
12S $100 
$101.$250 
$251.500 
$501.750 
$751.1.000 
$1.001.1500 
$1.501 2000 
í2.031 and up 

ADO 

L4 SO 

$e00 
$a CO 

$10 S0 

112 50 
$11 50 

120 W 
125 W 

Service &Shipping Charge Schedule
Contlnenlll U.S.A.

FOR ORDERS ADD
$25-$100 . . $4.50
$101-5250 .. . $6.00
$251-500 . . . .. . $6.00
$501-750 . . . . $10.50
$751 -1.000 $12.50
$1,001-1500 . . $16.50
$1,501-2000 . . . $20.00
$2 ,001 and up . . . . . .. . $25.00

Don't risk worn-down hea s and tape
damage by rewinding on your VCR. BP
Tape Rewinders feature counter , soft
button action, controlled speed and
automatic shutoff.

Model V·7779$4 95
VHS

This versatile color processor corrects off
color tape, eliminates single color
dominance and restores sharpness in
detail. Plus, it stabilizes copy guarded
tapes and filters audio noise.

Model V.1895$1499 5

Increase the life of your
VCR head and tape with BP
VHSor Beta TapeRewinders.

Model V·1701$3 95

..rzJ
Toll Free

800-645-9518
InNY State 800·832·1448

The video-cine con
verts your slides and
home movies to VCR

tape with any video
camera . This easy to

use model features
precision optics and

rear projection . Macro
lens attachment available

for cameras without
close-up capability.

You'll get clear, crisp, undistorted sound
from this high quality, directional FM
antenna . Mounts instantly indoors, comes
complete with coaxial cable and

transformer. $349 5
Model FM·9700

Macro Lens
Attachment 5449 5
Model V·14 . •

Preserve your memories
on videotape

Send for FREE catalog of hundreds of items.
Money orders, checks accepted. C.O.D.'s require 25% deposit.

260 Motor Parkway, Hauppauge, NY 11788

Model HF·9

The mini speaker with maxi sound .
31/ long throw woofer; 1 /I soft dome
tweeter; 21/ extended midrange speaker.
Max power 50 watts.

$29!!

Model V·1880

You'll get 5 units in one! The BP Video
Processor functions as a Stabilizer to end
video guard distortion ...as an Enhancer to
provide peak sharpness ...as an RF Con
verter to feed signals from video cameras,
computer or VCR in your TV...as a Video
Fader for professional fade-in and fade
out effects...and as a Dual Output Distri
bution Amplifier to send TV signals to
other sets.

BP Video Processor gives
you precision picture control.

Fordhall1
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