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Now Available.••Jameco"s NEW I15 ANNIVERSARY 

Summer Sizzler Flyer # 139 with 48 pages of th Y E A R 
Computer Peripherals,. Components & More! 1974 · 1989 

TEST EQUIPMENT 

Metex Digital Multimeters 
Metex General Specs: 
• Handheld. high accuracy 
• AC/DC Voltage, AC/DC 
Current, Resistance. 
Diodes, Continuity, Tran­
sistor hFE • Manual rang­
ing w/overload protection 
M36501B & M4650 only: 
• Also measures frequency 
and capacitance 
M4650only: 
• Data Hold Switch 
• 4.5 Digit M4650 Pictured 

M3610 3.5 Digit Mullimeter........ ......... $49.95 
M3650 3.5 Digit w/Freq. & Capacitance. $69.95 
M3650B Same as M3650 w/Bargraph..... $79.95 
M4650 4.5 Dig. wtFreq., Capacitance 

Metex Autoranging Jumbo 
Readout DMM 
•AC/DC Voltage, AC/DC 
Current, Resistance, Diodes. 
Continuity and Frequency 
• 3.75 Digit (.8" High) 
• Ruggedized, Water· 
resistant case • Easy-to-use 
pushbutton switches 

M80.....................$59.95 

and Data Hold Switch ..............$99.95 


OF/ Handy Scan.. ~r ..,..~_.~~ne~ 1,........

and ~ <;# r 
3 Button Mice milll•••• 
for IBM PC/XT/AT ­
FREE OPE Soflwsre 

wlthHS30001 

The HS3000 offers a full 4 Inch a_~ 

window at 400dpl resolution. __... t'{fl"*­
Scan photos. logos. dra..-nnos. AW 

etc. Can be used with today's 

most popular applica1ions. HS3000 Pictured 


HS3000 Handy Scanner............. $199.95 
DMS200 200DPI 3·Button Ser. Mouse $39.95 
DMS200S 200DPI 3-Button Ser. Mouse $59.95 

with Or. Halo Software 

IBM 
Compatible JE2010

Cases and Pictured 

Power Supplies 

JE1030 ~. 
Pictured~ 

JE1010 Aip-TopSlandardPC/XTCase........... $39.95 
JE1017 Flip-Topl!abyATcase..........$&9.lli- $54.95 
JE1018 Slide Baby AT Case..............$&9.lli- $59.95 
JE1030 150 watt PCIXT Power Supply............ $59.95 
JE1032 200 watt Baby AT Power Supply......... $89.95 
JE2010 Tower Cese w/250 watt Pwr. supply.... $279.95 
JE2014 Fhp·Top Baby XT TurtlO Case............ $69.95 

2400/1200/300 Baud Modems 

Datatronics ---- - ., .
• Hayes command compatible • · 
•Ball 103/212Acompabble ' . 
•Au!G<lial/auto-answer. FCC • ._ 
approved • I ·year wananty • In· • , , • 
dudes ProComm Communica· 
tionSoftware 
1200P 1200/300 Baud Pocket Size Modem......... $89.95 
2400P 2400/1200/300 Baud Pocket Size Modem $149.95 
1200H 1200/300 Baud lntemal Modem .............. $69.95 
2400H 2400/1200/300 Baud tntemal Modem ••••••$129.95 
1200C 1200/300 Baud External Modem ............. $99.95 
2400C 2400/1200f.l00 External Modem ....,....... $169.95 

1355 Shoreway Road 

Belmont, CA 94002 

24 Hour Order Hotline (415) 592-8097 
FAX's (415) 592·2503 or (415) 595·2664 

Telex 176043 - Ans. Back: Jameco Blmt 

IC Data Sheets - 50e each 

Send $2.00 Postage fora FREE 1989 Catalog 
{) 1989 Jameco Electronics 7189 

IBM is a registered trademark of 

International Business Machines 


Jameco 12MHz IBM AT 

Compatible Kit With 512K RAM 


Freel OAPLUS Diagnostic 

Software Included! 

Freel PC Write Word Process· 

ing Software Included! 

512K RAM Included, Expanda­

ble to 4MB 
AMI BIOS ROMs Included 
8 or 12MHz Operation 
Regular $840.20 value for only 
$699.95! 
Flip-Top Case w/200 Watt 
Power Supply 
1.2MB Disk Drive 

• 
13. l Norton SI Rating Shown with EGA Option (not Included) 
101-Key (Enhanced) JE1059 Monitor end Adapter Card 1499.95 
Keyboard (See Balow) 

JE3008 12MHz IBM AT Comp. Kit......$799.96 $699.95 
EZDOS Digital Research MS/PC·DOS Comp. Operating Sys ...$49.95 
EZDOSP Same as above with TrueBASIC..........................$69.95 

IBM COMPATIBLE DISPLAY MONITORS 

OC1478 
Pictured 

AMBER 12" Amber Mono. •................... $99.95 
H055H 14" RGB 640x240 ....................$249.95 
TM5154 EGA 14' 720x350 ••.•• $39IMli $369.95 
JE1059 EGA Mon•tor & Card •~ $499.95 
TM5155 14" Multlscan 800x560$i4!Mli $499.95 
QC1478 14" VGA 720x4BO ••••• $449.Qi $399.95 
JE2055 VGA Momtor & Card •• $i4IMli $599.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARDS 
JE1041 20/40MB Hard Disk Controller COrd (PCIXT).................................... $79.95 
JE1043 360Kl720Klt .2MBt1 .44MB Floppy Disk Conttollor Card (PC/XTIAT)..... $49.95 
JE1044 360K/720K/1.2M8t1 .44MB Floppy/Hard Disk Controller Card (PCIXT).. $129.95 
JE1045 360K/720Kl1 .2MBt1 .44MB Floppy/Hard Disk Controller Card (AT)...... $149.95 
JE1050 Monochrome Graphics Card w/Parallel Pnnter Port (PCIXT/AT).......... $59.95 
JE1052 Color Graphics Card w/Parallel Pnnter Port (PC/XT/AT).................... $49.95 
JE1055 EGA Card w/256K Video RAM (PCIXT/AT)..................................... $159.95 
GC1500 Orchid B·Bit VGA Card wl256K Video RAM (PC!XT/AT).......~ $249.95 
GC1501 Orchid 8/16·Bit VGA Card wl256K Video RAM (PCIXT/ATl •••'34Q,Qi $329.95 
JE1060 t/O Card w/$enal, Game. Printer Pon & Real Time Clock (PC/XT)........ $59.95 
JE1061 RS232 Serial Half Card (PCIXT)................................................... $29.95 
JE1062 RS232 Serial Halt Card (AT)......................................................... $34.95 
JE1065 1/0 Cart! w/$erial, Game and Parallel Printer Port (AT)...................... $59.95 
JE1071 Multi 110 Card w/Con~oller & Monochrome Graphlco (PCIXT)............. $119.95 
JE1081 2MB Expanded or Extended Memory Card (zero·Kon-board) (AT) ...... $119.95 

JE1172 DB25·pln AIBtCID Switch....... $29.95
.SEAGATE HALF-HEIGHT HARD DISK DRIVES 
JE1173 Centronics36·pin AIB Switch.... $24.95 

ST225 
ST225XT 
ST225AT 
ST238 
ST238XT 
ST238AT 
ST251 
ST251XT 
ST251AT 
ST251-1 

Your One-Stop Center for 
Hard Disk Drive Needs! 

JE1001 4.77/BMHz (PCIXT),,.......................... $89.95 
JE1002 4.77110MHz (PC/XT) .............~ $99.95 I 
JE3005 Baby8/12MHz(AT) ...............~ $299.95 . 
JE3010 Baby8/16MHz NEAT(AT) .••••S4i9.&i $399.95 
JE3020 Baby l&MHz 80386 (AT) .•.••~ $999.95 
JE3025 Baby 20MHz 80386 (AT) •••••~ $1199.95 

r 

Ii 

JE3025 PicturedJE3026 Full-Size 25MHz 80366 (AT) ~ $1999.95 

352KU 3.5" 720KB (PCIXTIATI $109.95 

356KU 3.5" 1.44MB (PCIXT!An $129.95 

JE1020 5.25" 360KB (PCIXT/AT) Black $89.95 

JE1021 5.25" 360KB (PCIXT/AT) Beige $89.95 

JE1022 5.25" 1.2MB (PCIXTIAT) Beige $99.95 


EJ J ®·-- · 

JE23 JE24 JE27 

Pert Dim. Contact Binding 
No. L" x W" po1n1s posts price 
JE21 3.25x2.125 400 o $4.95 
JE23 6.5x2.125 830 0 $7.95 
JE24 6.5x3.125 1.360 2 $12.95 
JE25 6.5x4.25 1,660 3 $19.95 
JE26 6.875x5.75 2.390 4 $24.95 
JE27 7.25x7.5 3,220 4 $34.95 

COMPUTER ACCESSORIES 

....~.--......­ ........,..,,,...:..~ 


JE2016 Pictured 
JE1015 Standard AT Layout (PC/XTIAT)......... $59.95 
JE1016 Enhanced Layout (PC/XTIAT)............ $69.95 
JE2016 Enh. wrSolar Calculator (PCIXTIAT).••• $79.95 

Jameco Switch Boxes 
• Female Connectors 
•All Pins Switched JE1170 L&.9)

Pictured · · .. - - - ­
Part No. Description Price 

JE1170 DB25-pin AIB Switch........... $22.95 
JE1171 DB25·pln AIBIC Switch......... $27.95 

JE1174 Centronics36·p•n AIBIC Switch .. $27.95 
30MB Hard Disk Card 

for IBM PC/XT 

SA30......................................$379.95 

Colorado Memory 40MB Tape 


Back-Up for IBM PC/XT/AT 

DJ10 40MB Tape Back-Up and Tape... $349.95 

TB40 40MB Tape Carlridge.................. $24.95 


ENGINEERING/DATA BOOKS 
21035 Sams TTL Cookbook (88) $14.95 
21398 Sams CMOS Cookbook (881 $19.95 
22453 Sams Op-Amp Cookbook (88) $21.95 
270645 Intel S·bit Controller Hndbk. (89} $19.95 
270646 Intel 16-bit Controller Hndbk. (89) $19.95 
270647 Intel 32-bit Controller Hndbk(89) $19.95 
400041 NSC Linear Data Book Val 1 (88) $14.95 
400042 NSC Linear Data Book Vol 2 (88) $9.95 
400043 NSC Linear Data Book Vol 3 (88) $9.95 
ICM89 1989 IC Master (3 Volume Set) $129.95 

$20.00 Minimum Order - U.S. Funds Only 
~ CA Residents Add 6%, 6.5% or 7% Sales Taxa-m· eC·o- ~ Shipping - Add 5% plus $1.50 Insurance 

_ _ _ =:,.....,..,. (May vary according to weight) 
- ·-· Terms: Prices subject to change without notice.liiii!i!I MMC We are not responsible for typographical errors. 

VISA" ~' """c"~"" ' '" We reserve the right to substitute manufacturers. 
.~pr::-·.: >>ii_.'. ·_:_:__ "."~".': 1 ::.~~i:~-;r-;.: Items subject to availability and prior sale. 

Products pictured may only be representarive. 
Complete list of terms/warranties is available upon request. 

24-Hour Order Hotline (415) 592-8097 •The Following Phone Lines Are Available From 7AM - 5PM P.S.T.: 
• Customer Service (415) 592-8121 •Technical Assistance (415) 592-9990 •Credit Department (415) 592-9983 •All Other lnquirie!; (415) 592-7108 
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A-BUS™ [fj]jj@D© 
Classroom to advancedindustrial applications. 

Be aWizard in your Lab, Factory, College, Home... 
It used to be difficult and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes it easy to do almost any project you 
can imagine. 

Versatility.A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, to sensing switches... 

Adaptability. The A-BUS is modular, allowing expansion well 
beyond your needs. It works with almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is abreeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A-BUS the first choice in specialized 1/0. 

An A-BUS system consists of: • An A-BUS adapter plugged 
into your computer • A cable to connect the adapter to 1 or 2 
A-BUS function cards. • The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 

,_,_______ Important _________ 

NEW: REMOTE A-BUSI Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 

using phone type cable, or off premises using amodem. Cal or 
send fa the neN A-BUS Catalog which covers an the products. 

All A-BUS Systems: • Come assembled and tested +Include detailed manuals with schematics 
and programming examples +Can be used with almost any language (BASIC, Pascal. c. 
assembler. etc.) using simple "IN" and ·our commands {PEEK and POKE on some computers)
+Can grow to 25 cards Qn any comllinatlon) per adapter +PrCYlde jumper selectable addressing 
on each card • Require asingle low cost unregulated 12V power supptf +Ale usualty shipped 
from stock. (Oiernighl service is available.) 

,_,_____ About Alpha Products -----.... 
Founded in 1976 for the purpose d deYeloplng low cost l/O devtces for personal computers. Alpha  
has grown to serve over 70000 customers in over 60 countries. A-BUS users include many d the  
Fortune 500 QBM. Hewlett-Packard. Tand'f. Bell Labs, GM...) as well as most major universities.  
A-BUS products are U.S.designed. U.S. built. and serviced WO!ldwide.  
Overseas distributors: England:Cakt( Science Assoc. Ud.. Merseyside, 051 342 7033.  
Austr11I1: Brumby Technologies Pl'f.Ud.. NSN. 7591638. fl'lllCt:Cosenn, Rungis. 46 86 64 75  

Inputs, Outputs, etc. 
Analog Input: Banalog inputs. o-s.wIn 20mv steps (8 bits). 
o-1<m rll'IQ9 possible. 7500 COflY8!Sions/seCOnd. AD-142: S142 

12 Bit Ato D: Analog to digllal converter. Input range -4V to 
+4V. expandable to 100V. On-board amplifier. Resolution 1mv. 
Cornerslon time 130ms. 1 channel. (Expand to 8channels with the 
RE-156 card.) AH-14&: $153 

Relay Card:BIndivldualtf controlled Industrial relays each with 
status LED's (3A at 12<NAC contacts. SPST). RE-140: $142 

Reed Relay Card: Breed relays (20mA 11 eovoc. SPST). 
lndivldualtf controlled and latched. with stalus LEOs.RE-15e: $109 

D/A converter: 4 Channel 8 Bit D/A converter with output 
amplifiers end separateadjustable references. DA-147: s10 

24 llne m1/0: connect 24 input or output signals (TTL O/S'I 
levefs or switches). Variety ol modeS. (Uses 8255AI 00-141: $72 

Dlgltal Input:Bopllcaltf Isolated Inputs. Input can be 5to1oov 
voftaQ8 leYe1s or switch closures. IN- 141: S6S 
Digital Output Driver:soutputs: 250mA 1112V. Dr1Y8 relays. 
solenoids. stepper motors. lamps,elc. ST-143: S78 

Clock with Alarm: Powerful clock/calendar. Battery '*kup. 
Timing to 11100 sec. Alarm relay. LED and buzzer. Cl-144: S98 
Touch Tone Decoder: Each tone is converted Into anumber 
which is stored on the board. PH-145: $87 

A-BUS Prototyping card:4x4.5" card.Will accept up to 10 
LC.s. With power &ground bus. PR-152: $16 

Motion Control 
Smart Quad Stepper Controller:The wOl1d's finest 
On board microprocessor controls four motors simultaneoustf. 
Uses simple English commands like "MOVE ARM 102 QNCHES) 
LEFl". For each axis, you control coordinates (absolute or rela­
tive). ramping,speed. units. scale factors,elc. Many inputs for limlt 
switches. etc. On the fly reporting of speed. position... Built in 
drivers for small motors (such as M0-103or105). SC-149:$299 
Options: ... 5 amp/phase power booster for 1motor: PIH23:$49 
... Remele ieach" keypad for direct motor control: RC-121: $54 

Alarge A-BUS system with two Motherboards  
Adapter in the foreground plugs into PC,XTAT type slot.  

Stepper Driver Kit: For experimenting with stepper motors.  
Includes 2M0-103 motors and aST-143 dual driver PA-181: $99  

A- BUS Adapters 
... can address 64 ports and control up to 25 A-BUS cards. 
... Require one cable. Molllertloald required for more than 2cards. 

A-BUS Parallel Adapters for: 
IBM PC/XT/AT &compatibles. u....11a1cr1oogill AR-1 33: $69 

AR-134: $52 
Commodore 64.128 Pcr1<11 bd. AR-139: $48 
TRS-IO Model AR-136: $76 
Model 100 (Tand'f portable) AR-135: $75 
TRS-IK> Model 3.4.40 Mlllliltl so pin 11u1111..i. AR-132: $54 
TRS-IK> Model I AR-131 : $39 
Tand'f Color Computers FllROMtlctlUlplkcrY-c.i. AR-138: $49 

A-BUS Cable: Necessary to connect any parallel adapter to 
one A-BUS card or to first mothelboard.50 pin, 311. CA-163: $24 
Special cable for two A-BUS caids CA-162: S34 
Sertal Adapter:CoMect A-BUS systems to any RS-232 port. 
Allows up to 500 II from computer to A-BUS. SA-129: $149 
Serial Node:To connect additional SA-129/A-BUS systems to 
&single RS232 serial port (max 16 nodes). SN-128: $49 
Serial Processor: same as me plus built in BASIC 1or on­
Une monttoring. logging, decision making,etc. SP-127: $189 
Use SA-129 or SP-127wlth modems for remote data acquisition. . 
Motherboard: Holds up to 5 A-BUS cards In slurd'f aluminum 
frame with card guides. Asixth connector allows (using cables CA­
161: $12) additional Motherboards to be added. MIH20: $108 

Power Supply:Power pack for up to 4 PS-126: St2 

Counter Timer:Th!ee 16 bit eo1mte1S11imers. Use sepeiatetf Of  Stepper Motors: (4 phase. unipolar) Complete Catalog Available 
cascade !Of long (48 bit) counts. CT-150: $132  110-103: 2114" dia. y,• shalt. 7.5"/step. 12V.soz-in torque. $15 

M0-104:Z" dia. Vt" shaft. 1.8"/step.So/,60 oz-in torque. S45 For Orders and Info call (203) 656-1806 
110-105: 1.7" square. 2" shaft. 3.75°/step.121/. 6 oz-in. S15 Weekdays from 9to 5EST or FAX 203 656-0756 

Ordering lnformlllon: We accept VISI. Mastercard.Checks. and M.O. C.O.D. is $4 extra 
Purchase orders are subject to ciedlt apprlMI. CT residents add 7.5" sales tax. ALPHA 
Shipping: S4 per order (usuali'f UPS UPS 2nd 08'( Air:S4 extra Next Day serviee 242-8 West Avenue, Darien, CT 06820available.C8nada: $6 per order (Airmall). OtAside US and Canada: Ac1d 10% of order total. 
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YOU'LL FEDERAL EXPRESS 
SECOND DAY AIR! 

Ask Us About Special 
Low, Low Rates!!! 

Fax Partner f}_ 

FX·BM89 if(~ 
Fax 
Board 

$599 
(List $995) 

KX-P1180 ... . .. . .. $179 
KX-P1191 ......... $249 
KX·P1592 ••••••• • • $429 
KX·P1595 .. .••••. • $439 
KX-P1524 • •••• . ••• $539 
KX-P4450 • • ••••• • $1395 
KX-P1124 •••• • •••• $329 

FX-RS505 
Image Scanner 

Also Available 
FX·RS506 

• Faster $1195 
• Higher Resolution (List $1899) 

With Interface 
and Cable 
(List $1499) • 

Panasonic - Panafax 

THEUTnE 
BIG.f~. 
~ PANAFAX Uf.250 

IN STOCK NOW FOR SAVINGS!! 

UF-150 ... . ........ . .... . $1075 
U~250 ............... . . $1395 
U~260 ......... . ..... . . $1695 

H-P COMPATIBLE 

AND 
FONTS 

MEMORY 

Laser Partner 
KX·P4450 

$139 5 (List $2595) 

• Two 250·sheet paper cassettes 
• 300 dot-per·lnch resolution 
• Five popular printer emulations 
• Standard parallel and RS·232 

serial Interlaces 
• Convenient front panel controls 
• 512K RAM standard 

• NEW! NEW! Plotter. In A Font •••• •$249 

• The All In One 
25 In 1 Font •• • ••• • •••••••••• $268 

• For Lotus, Slik 
Spreadsheet Font Special •• .• • . $110 

• Upgradable Memory Boards 
1MB ................... $275 
2MB ................... $545 
4MB . .......... . ...... . $895 
1MB (for Laser Jet 20) ... . . $345 
PACIFIC DATA PRODUCTS 

Orders: 800-272-9276 1-800-332-0342 1·800-344-5648 
(National) (Vermont) (Canada) 
Inquiries and Technical: (508) 393-7220 (802) 334-5801 

HOURS: 9AM·8PM MON·FRI EASTERN STANDARD TIME ALL ITEMS OFFERED WHILE STOCK LASTS 
10AM-4PM SAT Ordering information: We ship anywhere In the con· 

tinental United Stales via UPS. Prices are sub)lcl• We Accept At No Additional Charge to change wtttout notiee. We accepl VISA, Maller· 
Cetd, paraonal, company checkS and money ord· 
ers sobjltCI to pnor aoprovaf. 

Al retuma must have prior aulhorlzatlon from our 
customer service department wilhin 7 days ol 
receipt. AH returns must be in Uke·new concfillOn ,~il[ffi 
 complete and tn original packaging. Incomplete

AP PLIE D • PROGRESSIVE "ELECTRONICS • IN C. merchandise will not be accepted for relum. All 
returns lor merchandise credit only. 

Oeleclive products will be repaired or replaced 
203 Southwest Cutoff Route 20, Northboro, MA 01532 at APE's dlscrellon. We do not guarantee compali· 

FAX (508) 393-3124 • Phone (508) 393-7220 

American Express Also Accepted 
billty. Not responsible tor typographical errors EXPIRES 7/3189 ALL PRICES OUOfED ARE FOR PREPAY, 

C.0.D., QR CREDIT CARD ORDERS ONLY.* Order by FAX using a Credit Card and receive Free Freight!! 
(UPS GROUND) 

312 BY TE • JULY 1989 Circle 23 on Reader Service Card 



YOU'LL BE SURE TO ASK US ABOUT 
r//O'I HEWLETT 
~~ PACKARD 

ACCESSORIES 

Inquiries and Technical: (508) 393-7220 (802) 334-5801 

---------0-r-de_r_s_:8-0-0--2-7-2--9-2-76- 4 T '' 1-800-332-0342 
(National) 

EPSON® 


Dot-Matrix Printer 

LQ-510 friction feed with single-sheet auto 
load, which allow you to utilize a wide 
variety of paper_ 

NOW s319 ONLY 
The LQ-850 combines SmartParkTM 
paper handling with 24-pin Letter Quall· 
ty printing excellence. With SmartPark, 
you can quickly switch paper types 
without removing hardware or paper. 
And the LQ·850's SelecType front 
control panel gives you push-button 
control of an array of Impressive fea­

1 ·QBSQ lures. For word processing and general 
i..; office correspondence, this narrow· 

carriAage Lp er is$ide$ $rlnlt al. $$ 

C

IDramatic Savings On All ..
• Other Epson Printers · 

EX 800, FX 850 & 1050, LQ 850, 1050 & 2 50 

ALL EPSON RIBBONS 3 for 2 


HOURS: 9AM-8PM MON·FRt EASTERN STANDARD TIME 
10AM·4PM SAT 

We Accept At No Additions/ Charge 

lZJ iai mAPPLIED • PROGRESSIVE • E LECTRONICS • INC. 

• Full-featured, 80-column printer 
• 180 CPS draft mode; 30 CPS NLQ 
• Automatic single sheet loading 
• SelectType front control panel 
• Compatible with most computers 
• One year limited warranty 

NOW s179 ONLY 
The LQ-500 combines the advantages 
of 24 pin Letter Quality printing with 
the benefits of affordable performance. 
With Epson's exclusive SelecType front 
control panel , the LQ-500 gives you 
push-button control of an array of Im· 
pressive features. The LQ-500 also 
comes equipped with a pull tractor and 

SHAR~ 
FROM SHARP MINDS 

COME SHARP PRODUCTSTM 
• 10 MHz High Speed 80286 CPU (6/8 MHz 

switchable) 
• Illuminated Supertwisl Crystal Display with 4 

gray scale levels 
• Dual high density floppies (PC-7202) or single 

floppy and 20MB hard disk drive (PC-7221) 
• 120 key detachable keyboard with separate 

numeric and cursor keypads 
• 640 KB of RAM , expandable lo 1.6 MB on the 

system board 
• One Internal expansion slot for full-size PC and 

AT compatible expansion cards 
• Parallel. serial, and color/monochrome CRT 

ports 
• One internal expansion slot for full-size PC and 

AT compatible expansion cards 
• Optional internal modem card and expansion 

unit with four card slots 

I PC-7221 . . . . ... . . 11495 

MODEL PC-7200 SERIES 
The power of a desk-top AT in 
a compact portable unit 

PC-7241 .... . . .. . 12195 

Battery Powered 
LAPTOPS from 
• High contrast, Illuminated supertwlsl display 
• 20 MB hard disk drive and single 3.5 Inch flop­

py drive 
• High speed processor (7.16 MHz) 

640K RAM 
• Full-sized keyboard with 1 O key numeric pad 
• Software compatible with IBM PC 
• Optional 300/1200 baud modem, CRT adap· 

ter, 1 MB EMS card, 768K EPROM card 
• Also available with dual 3.5 inch floppy disk 

drives (Model PC-4502) 

PC-4502M ......... 11095 
PC-4502 . . .. ....... 1895 

PC-4521 .. . . ...... 11695 
L~Ji~521 M . · · · · · · · · 

11 
895 PC-4521 

w&~ 
~ ~- PC-4600 SERIES . . . .... CALL 

1-800-344-5648 
(Canada)(Vermont) 

ALL ITEMS OFFERED WHILE STOCK LASTS 
Ordering inlomiatlon. We Ship anywhere in the con­
Unental Uniled Slates via UPS Prices are sub,ect 
lo Change wlthOut M tice. We accepl VISA, Master· 
Card. personal, company cneck.S and money ord· 
ers subrect to p10t approval. 

All returns must have prior authonzetion lrom our 
customer sel'V1Ce depar1ment within 7 days ol 
receipt. All returns must be in like·new condirK>n. 
complete and in original packaging. lncomplele 
merchandtse will not be eccepred lot relum. All 
returns tor merehandlse Credi onty. 

Oelectl'ie products wHI be repaired or replaced 
203 Southwest Cutoff Route 20, Northboro, MA 01532 at APE's discretion. We do not guarantee compatl· 

FAX (508) 393-3124 • Phone (508) 393-7220 EXPIRES 7/31/89 
American Express Also Accepted 

bU1ty. Nol responSlble for typograplllcal error5. 
ALL PRICES QUOIED ARE FOR PREPAY, 
COD.• OR CREDIT CARD ORDERS ONLY.* Order by FAX using a Credit Card and receive Free Freight!! 

(UPS GROUND) 

JULY 1989 •BYTE 313Circle 23 on Reader Service Card 





1200 Baud w/Software 
1Modem 


Monitors Terminals 	 Intel1·~:i~··~~~2~~~~:~::::;;i Amdek 310A amber ............. 198 WYSE model 30 ........... . .. .'288 8087 ....... .'94 80287-10 .• .'248 
~ Floppy Disk Controller I Amdek 410A amber ........ . .. . '1 18 WYSE model 50 .............. .'368 8087-2 .... .'138 80387-SX • .'348 · 

*140 Watt Power Supply ~ 	 14" amber flat screen .......... 1128 WYSE model 85 .. . .... . ...... .'438 8087-1 .... .'178 80387-16 .• .'378 . 

~ 101 Enhanced Keyboard ~ 	 RGB 640 X 240 color ....... . ... 1258 


EGA 640 x 350 color ....... . .. . 5378
j Monochrome Graphics System '6981·:.· VGA 640 x 480 . .. . ........ .. .. 1398 

~ 640K RAM, 360K Disk Drive NEC MultiSync II ............. Call 

, Printer Port, Amdek 310A Monitor 

NEC MultiSync II 2A ......•.... '528
30 MB Hard Disk System . .• add 5298 f Mutsubishi Diamond Scan . , .. .'498
CGA Color System ........ add 1188 ~ 


Zenith 1490 flat screen . ...... .'618
EGA Color System ..•• •••. add '398 ~ Sony 800 x 600 Multi Scan , . . .'488
VGA Color System . . ....•. add '568 ~ 


~ 

Keyboards

Jade 12 MHz Turbo 286 ---'8981 84KeyAT-style ................ '68
; 1 MB Motherboard w/S12K RAM 
101 Key enhanced ....... . ...... 178
200Watt Power Supply · 

Clock/Calendar , Printers 
Enhanced 101 Keyboard ~ EPSON LX-8009PIN ....... .. .'188 

EPSON FX-8SO •....• .•.•... ... CallMono Graphics System __ '1098 ~ 
EPSON FX-1050 ............... Call
1.2 MB Floppy Drive & Controller ~ 
EPSON EX-800 •...• . ..• ••. . . .• CallPrinter Port , Amdek 310A Monitor ~ 
EPSON DFX-5000 ......... . ... Call
40 MB Hard Disk System ... add 1438 

12 MHz, 1 MB of RAM . . .. . .add '148 EPSON LQ-500 24 PIN . ••. , , . . Call 
EPSON LQ-850 ... .. . .. .. . .... CallJade 20 MHz Turbo 386 __ '1998 
EPSON LQ-950 ............... Call
1 MB of RAM on Motherboard 
EPSON LQ-10SO ...... . ....... Call
1:1 Interleave FDD/HD Controller 


2 Serial, 1 Parallel , Clock, Calendar 

Okidata 320 ......... . ..•.•.... '348
101 Enhanced Keyboard 
Okidata 321 ••...•.•.••. • ....•• '498 
Okidata 390 ...•.......••... . •. 149840 MB Mono Graphics System'2388 

j 
Okidata 391 ...... . .....•...... '6481.2 MB Floppy Disk Drive 
Okidata 393 .. . .. . ...... •• ..... 1948


40 MB Hard Disk Drive 
Amdek 310A Monitor 
~·.-w,-......,____ ~- , , -~ PanasonicKX-P1180 .. ........ '178 

Disk Drives Panasonic KX-P1191 ....•.... .'239 
360K half height. ... ..... .. .... .'68 Panasonic KX-P1124 ..•... . .. .'318 
360K full height .... . ......... Panasonic KX-P1S92 ......... .'388_.118 

TEAC SS BV .................. _.78 Panasonic KX-P1092i ..... , ... .'318 

1.2MBforAT ... . ............. .s88 PanasonicKX-P1S9S . . ....... .'438 

3 'h'' 720K ......... .. .......... _.88 Panasonic KX-P1 S24 . .. ...... .'538 

3'h" 1.44 MB ................. .'118 Panasonic KX-P44SO .... . ... '1548 


80287-6 . : . •'148 30387-20 •.. '398 
80287-8 ... .'218 80387-25 ... '528Joystick 

Kraft 3 button Joystick ..•....••• 119 Above board 286 Plus 512K •..• .'418 
DualGamePort . . .............. 119 In board 386 . ................ 11028 


Plotter Cables 
Roland DXY-980 ............. .'698 6' printer . . ................... . .'12 
Houston lntruments . ...•..•... Call 

Scanner 
Complete Hand Scanner .....•. 1148 
Complete 4" Scanner .. . . ....• . 1198 
Logitech Scan Man •.• . .....•.• '248 
Diamond Flower 3000 ...•.... .. '198 
Hewlett Packard ScanJet .... . .. Call 

Digitizers 
Summa Sketch 12x 12 ..•. ... . .'378 

1O' printer .... .. . . .......... . .. .'18 

25 ' printer .•............•...•... '28 

9' serial ....................... .'18 

2S' serial ... ................... .'28 

50' serial ....• .. . .... .••. . ...... 538 

100' serial .... .. .......... ... .. .'58 

Keyboard extender ...•.•....... '12 

Monitor extender .............. .'16 

Printer extender . .... ....... ... .'16 


Boards 
Monographics w/Parallel . •...... 548 
Color Graphics w/Parallel ......• '48Mouse ~ Jade EGA card ..... .. ........ ' 158 · 

Jade VGA+ .. . ................ '238


Opto-mechanical $29 
with Software . . . . . . . 

Jade VGA+ 16 . . ... . ......... .'288 

LoglTech Dual game port ......... . ... . ... '19 

LogiMouse Serial .............. .'68 
 XT 1/0 Par/ Ser/Clk/Game ....... '58 
LogiMouse Bus ................ .'78 AT 1/0 Par/Ser/Game .......... .'58 
LogiMouse Hi- rez ............. .'88 360/720K 1.2/1.44 MB FDC .. . . .. 148 

AT FDD/HD controller ........ .'98 
Mouse Systems XT Hard Disk controller ......•.. 'S8 
PC Mouse with Paint ..... . ..... .'88 AST SixPak Plus .............. .'118 

AST XFormer .... ... ........ . .'578 
Microsoft Paradise auto EGA 350 •......• .'168 
Mouse w/ Paintbrush .......... .. 198 Paradise VGA+ .... .. ......... .'268 
Mouse w/CAD ................ Call Paradise VGA+ 16 ............ .'318 
Mouse w/Window ....•. . .•.... Call 

Surge Protector 

Complete PC S. L. Waber 6 outlet ..........• . .'18 
Complete FAX 4800 ....... . ..• .'228 Isobar 4 outlet . . ............•... 548 


Isobar 8 outlet . ................ .'68
5v.'' ext. 360K for PS/2 •.• .. •. . . '218 ~--~.,,,.,.,.,,,,,.,....,..,..,w.......~~":> Complete FAX 9600 . •....•.•.•. '388 

Isobar modem protector ... •.• . 524S'/.o" ext. 1.2 MB for PS/2 ...... .'2S8 Daisywheel Printer ~ Complete Answering Machine . .'248 


5'/.o'' ext. for LapTop . .....••••• '298 

5199 Tripplite Battery Back-up
H~r'do'!;k"Orfv';;""'''""- ' ' " ' '~ ~.,~.~.~!.'.::,~'.::L~.~.~;',~::!~~"~"wm.'.l Switch Boxes 450Watt UPS .......... . . .... . '398
10 MB w/controller ......... . . .'148 ~ 	 Parallel :>r Serial (Specify) 


750 Watt UPS .... . ..... . .... . .'498
20 MB w/controller .. .. ....... .'238 !, Hewlett Packard DeskJet 2 way AB .................... . .'28 

1200 Watt UPS ............... .'698


30 MB w/controller ......... . . .'288 ~ DeskJet ... . ................. .'698 3 way ABC ................ .... .'38 

40 MB w/controller • . ...•..... .'398 EPSON emulation cartridge ..... '68 4 way ABCD ••• · • •. · • ......•... 'S8 Tripplite Line Stablllzer 
40 MB for AT .. .. ... . ......... .'338 TMS RM/HELV Soft Font ....... .'98 5 way ABC DE · · · · · · .. • · · ...... .'68 
 600 Watt LC .....•.............. '98

ST 12S 20 MB .... . ....... . ... .'248 Ink cartridge .................. . '19 Crossover X ................... .'68 
 1200 Watt LC ............ . .... .'1S8 

ST 138 30 MB .... . ........... .'298 Hewlett Packard LaserJet AutoSwitch 3 way ............ .'198 
 1800 Watt LC ............. . .... 5188

ST25140MB .... .. ........... '368 AutoSwitch6way ............ .'248 

ST 251-1 40 MB ........ . ..... .'448 LaserJet II .. .. ................ Call 

ST409680MB ............... .'S68 LaserJetllD . .. ... . ............ Call Modems Accessories 

--~~...w.w~'x'-'•'X·~~,~---"""x · 25 in One Font Cartridge ....... '398 1200 internal w/software •...•.•. 148 Kens ington Master Piece .....•. . 588 

Tape Back-up 4 MB card w/O memory . .. ..... .'188 2400 internal w/software • . •...•• 198 AC Master Control Center .... . •148 ' 
CMS Jumbo 40 MB XT/AT .... .'298 1 MB memory card ............ .'348 1200 external ... . ............... '88 MicroSpeed PC-Trac Ball .•....• '78 
XT/AT Kit External . . . .... . ... .'128 2 MB memory card ............ .'648 Vertical CPU stand ......... ... .'182400 external ................. .'148 

PS/2 Internal Kit ............. . . .'58 4 MB memory card ........... 11148 
 2400 PS/2 internal •• . ••••• ••• . .'198 Keyboard drawer ... . .......... .'58 

PS/2 External Kit ............. .'128 Toner cartridge ................ .'98 Intel 2400B for PS/2 .. . ....... . .'278 Monitor Tilt-n-Swivel .......•.•. '18 


4901 W. Rosecrans Ave. Box 504.6 

"Ci.l·ii·;·~~~~'04'JADECOMPUTER 

California 

Torrance, Costa Mesa, Woodland Hills Place orders and use our technical support toll free! 
Kearny Mesa, Sunnyvale 

Texas Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 
Addison, Houston Fax machine 1-213-675-2522/All others 1-213-973-n07 


Georgia Arizona 
 We accept checks, credit card or purchase availability subject to change without notice. 
Smyrna Phoenix orders from qualified firms and institutions. Ship ~'ng and handling charges via UPSMMC

Not all items in stock at MICAOCQM PU T EH No surcharge on credit card orders. CA., TX. ground SO~/lb . UPS air 11.00/lb. Minimum 
M A R K ET ING CO UN Cll 

our nine retail locations. 	 GA. & AZ. residents add sales tax. Prices and charge '4.00. 

http:1.2/1.44


NEW 
LOW 

PRICES 

fl-- SIMM SIPE~ 
~MODU~ES'..=I) 
1 MG X t-lor IBM TYPES 
1 MG X9-120 NS .. 199 
1 IWJ X9-100 NS .. $199 
1 IWJ X9-80NS ..... $241 
1IWJ X9-70NS .•...•. $311 

1 MG XI· for APPLE 

1 IWJ X8-120NS •.. $171 
1 llMi X8-100NS .•• $199 

256 XI ·for APPLE 

256 X 8-120NS .•.... .$51 
256X8-100NS ....... $11 

256 X I (r-OR PS2) 

256 X9-120NS ....... $99 
256 X9-100NS ..... $109 

MODEl 36-286 
1 mg x 9-100 ........ $27t 

PS·2MODR 70180 SIM 
1 MG X9-100NS .. 289 
1 IWJ X9-80NS ..... $341 
2 IWJ X9-SONS ..... $171 

1 mg (6450375) ..•. $525 
2 mg (6450379) ....... 

-

DI" 

~ 
SOJ 

;/ 
r 

Sli/ 

~ 
SIMM ·.. ·. ~ 
-~ 

1 MGX1 

1 IWJ X 1-120 NS$15.• 
1 IWJ X 1-100 NS$1&.50 
1IWJX1-80NS .• $21 .• 

256X1 
256 X 1-150 NS ... $5.50 
256 X 1-120 NS ..• $1.00 
256 XMOONS ....$1.50 
256 X1-80NS •...... $7.50 
256 X 1-60NS ...... $1.00 

251X4 
256 X4-120 NS .$11.• 
256 X4-100 NS .$11.• 
256 X4-MINS .... $23.50 

14X1 
4164-150NS ...•.... $1 .75 
4164-120NS ........ $2.85 
4164-100NS ........ $2.55 

14X4 

4464-150 NS ....... $7.00 
4464-120 NS ....... $1.50 
4464-1 OONS ........ $9.50 
4464-SONS ........ $11 .1111 

251X41C 
514258-10 .............. 

251X11C 
51258-10 ............. $7.50 
51258-80 ............. $1.00 
51258-70 ............. suo 

1 mg-t11pa111lon ....$311 
4 mg .. .................. $13• 

We accept 
American Express 

MATH CO-PRO~. 

8087-3(5MHZ) ........$88 
8087-2(8MHZ) ...... $120 
8087-1 .•....•..•.••....•$170 
8028Hi ................ $130 
80287-8 ................ $1G5 
80287-10 .............. $218 
80C287-12 ............ $2GG 
80387-16 .............. $320 
80387-20 .............. $380 
80387-25 ............•. 75 

CPU CHIPSJilj 
8088 .................... $5.00 
80386-16 .............. $18G 
80386-20 .............. $28G 
80386-25 .............. $43G 
V-20 (8MHZ) .. .... .. $7.50 

VIDEO RAM -~ 

FOR VGA CARDS 

84x 4(150NS) ........ $10 
84X4(120111) ......... $12 
64 x4(100111) ...... ... $18 

RAM TESTER 
only $169 

Teats the following 
me1111ry chips: 
64KX 1 256X 1 
64KX4 256X4 
4MX1 1MX4 
The RTI can help any­
0111 come through the 
fruetratlng process al 
ldentNlng bad (or good) 
D-RAMchlpe. Thewelg!i 
and dursblllly of the 
teeter,make portability 1 
brwze, whether I be on 
Ille, In the lab or In yow 
tool kit. Don1 be caught 
without oneI I 

VIDEO ADAPTER 
All 

EGA Wonder 11111 .........................................$2AI 
Supports EGA, MDA, CGA & Hercules 

VIP VGA - IOO X560 ­ ................................. $275 
Supports VGA, CGA, MDA & Hercules 

VIDEO 7 
Flllwrtll VGA .............................................$349 

256 0-RAM, 800 X600, 640 X 480 
Supports VGAIEGAIMDA/CGA & Hercules 

V-RAMVGA ................................................. $511 
256 KV-RAM, 1024 X768, 800 X600 

, VEGA lllllun ...................................... .......... $239 
640 X 480 Mufti-sync 

VEGA Pro .. ................................................... $311 
800 x600 Mufti-Sync 

ORQllD 
D111Jper IOO VGA ....................................... $211 

800X600 · 16 Colors 
Prodealper ................................................. $311 

Supports 1024 X768 ­ 16 Colors 
Pro O.algner Pl• .......................................$6tl 

Seme ae Prodeslgner 
Has downloadable fonts 

UNrrEX 
MD111ehrot111 G111phlca C.rd ......................... $41 

w•h par port • MDA/CGNHerculea 
Colorg111phlc1 Cent ........................................ $41 
RGB Color with Par Port• EGA/MDA/CGA/Hercules 
EGA Cini ..................................................... $211 
640 X41KJ, 16 Colors, EGA.IMOAICGAIHercules 
VGA C.rd ~...................., ...,_,........... ........ ... laa 
soo xam. 18 Cabrs • 1,l!WEiil\/Mll!tJ!lWHmulee 

TERMS AND CONDITIONS 
N'o Sur,cbarQe ror MGNISA. Terrrl6: M:C . 'IJ ISA. coo . CASH . AME)! add 4',;. 
Purchase Orders from qualified firms 20% restocking lee on non-defective returns 

Prloes.Subject To Cl<l~ 

MEMORY EXPANSION BOARDS 

: _ "' ASTi .:.­ ;_ ~- -
Adnnllge 2 ·Expands to 3MB with 512 K............. $471 

has SER/PAR Software 
Uees256KRAMS 

Adnnllge 2-311 for PS2 Model 7CV80 .................. $111 
Expandl ID 8 llMi 
has SER/PAR 
Uees256or1MGSIMMS 

R111np111121&-For AT .................................. .......... $311 
Expandl ID 2 llMi with 512 K 
Useds 256 RAMS"""''Ill•Piii z•For AT .•...•............•......•...•...•..$5H 
Expands to 8 MG with 512 K 

I PM Pl•-For PCJXT ............................................ $111 
Expendl ID 257K (with 84 IC) 
Ha PARISER/CLK Software ....................... $2AI 
U• 84K or 256K RAMS 

For PS2 
locl111111 3t- with 9K RAM .................................... $121 

Expendl ID 211Mi 
Uees 1MGX 1 0-RAMS 

lca111m 501'0 with 9K RAM .......... .................... .. $171 
Expendl ID 4 IWJ with Software 
Uses 1 llMi X 1 D-RAMS 

locll'llm MCA 5GZ with 9K RAM ........................... $119 
Expandl ID 2 IWJ 
U• 1 IWJ X 1 D-RAMS 

BOCA MCA Pa111ll1I Cini ....................................... $99 
BOCA MCA krlml.f'M .•.........•....••...•...• •...•..••.•.... $119 

MIRl·M111lc - IEV138 - 576K Memory Card ..•......... $51 
for PC & AT with OK 
UMS 84K & 256K 0-RAM 

RAMii 4000 ­ IEV-136 • 4MB EMS ........................ $241 
Extended Memory card with O K 
Ueea 1 hliD-RAMS 
- -~- --­-

IBM 
1417251 - For PS-2 MOD 50/60 .....•.......•..............$4 

with OK Expands to 8MB 
Ueea 256K SIMMS (IBM only) 

&45064li - For PS-2MDD 70/l!tl ........................... $1,32 
with 2 IWJ Expands to 8 MB 
Ueea 2MG SIMMS (IBM only) 

1451121D- For AT· Has 512K RAM ...........•.....•...... $12 

~ ·::- IDEA. ASSOCAITE~ 
IDEA mull - for PS2 MOD 70/l!tl ......................... C.11 

Expandl ID SMB 
U• 256K or 1IWJ SIMMS 

IDEAeupermll/lllC - for PS2 MOD 50/60 ................ C.11 
Expandl ID 8Ml!l2 Extended me1111ry/2SERIE 
Ueea 256 or 1MG SIMMS 

IDEAm11UT11C­ for PS2 MOD 50/60 & Ml ................. C.11 
Expands ID 12MB Extended 
me1111ry with eollwlre 
UMS1MGSIMMS 

3MG MultllunctloR · for AT .............................. ...... 141 
Expandl ID 3MG ­ has SEPJPAR PORT 
Ueea 1MG D-RAMS 

314 Multl-lunctiOR C.nl for PCJXT .......................... $81 
Expandl ID 384K 
has SER/PARICLK/Game port 
U&e1 84K or 256K D-RAMS 

PS-2 MEM for PS2-MOD 7CV80 ............................... $99 
Expandl ID 8 MB 
U&e1 256 or 1MG SIMMS 

~ 2852 F Walnut - Tustin, CA 92680 ~lRJ Phone: 714n30-5232 • FAX#: 714/838-8593 ~ 
Circle291onReaderServiceCard Customer Service#: 714n30-9527 

TOLL FREE OUTSIDE CA: 1/800/533-0055 






AT STYLE I XT CASE 

• 2 Bay Standard AT Style Case 

11.3 HORTONS SLCAT™ 286·10MHZCAT 386 SYSTEMCAT™10MHZ 
• 12• Amber Monitor 

BASE SYSTEM · ·- - •• ., • 512K Exp. to 1 MEG • 200 Wan Power "" ­• 256K (OptBASE. 640K)SYSTEM• 150 wan Power · .... ­ ~ G~ics ~~:ac3riv~rd1Supply • AT Style Keyboard & Case ftlllRf (expand:gle to ~Meg) . w~':1~1::~~~Meg \llllml~ff~llllllUlll . .• 4.77 Of 8 MHZ Keyboartl Selectable --·~' r.::::LJ££&.i • 1 Meg of Memory Floppy • Legal Bios w/manuals • Systems ·--------=.,._..• Parallel, Senal & Clock 
Documentation• 1 yr war.• Clock/Cale ,. " ·~f'I'•,,.. , , ,.,,~rj·• 8087 Socket••FDC360K Floppy Drive I'd;'"'"'"""'''~'f;!t'-',;,j,i,\'J?:',,\';' ~~ • 70 Meg Hard Drive • 10MHz DTK Motherboard . · 1.,;\'r.)~',,.;,~;r;r ,,___ ' . ·• 1Year Warranty ,'.!l • - , $74900 ~~ ··-: . --- •.· .. s22970020MHz$369°0~ 

8088 XT Compatible 288, 388 AT CompatibleSYSTEM 
640 K '/fcgrade .....................49" 14" EGA Monitor wllnterlace ..... ... .54!Jll
~~ ~~~~~iiiicir' wiinieiiace ::: : : : : 1= ~~~~.f~0~~~a1 Ports . : : : : : : : : : : : : : . :~ 

DOS 4.01 w/GW BASIC ....... ..... .. 8!Jll Additional Drives ............... See Btlaw OPTIONS l2~eRmtfe~r~gniicir' wi1iiiertace :: : : • · :m:: ~~~·llo~~~~1tii~'!11n1~fa~ ·a·d·d· : : : : :;: 


WE WILL NOT BE UNDERSOLD 
SEAGA H ~VERE:X INTEL WESTERN DIGITAL SAMSUNG ALL HAM UPGRADES 

WE:. WILL BEAT ALL COMPETITORS QUOTES . CALL (800) 654 77bZ 

~Seagate HARD DRIVESRAM UPGRADESintef COPROCESSORS £Xr:°1! BUyH Your PC Then You lllADS ST125 20Meg 40 Mii 'h Ht 31h" Drive only .........279"
ii~Uaea the Intel Running at. • Need Intel IIrte• 64K ~ l't.fAsCS:~1.1s ST138 30Meg 40 Mii 'h Ht 31/z • Drive only ••.•.... . 339" 

8088 5MHz or less 8087 97" 
 4464 100 NS, 64x4 .. .911 ORfAx(ts/ ST225 20Meg w/cont. & Cables .. ................ . 269" 

8088 or 8088 8MHz or less 8087-2 139" 
 4464 120 NS, 64x4 ... 811 1 Meg. ST238 30Meg w/cont. & Cables . •.. . .•.• . ...• .... . 289" 

8086 10MHz or less 8087·1 199" 
 4464 150 NS, 64x4 ... 711 1Meg x1 120 NS ••.. 17'1 ST251 40Meg 'h HT 40 Mil w/software, Drive only .. . 379" 

80286 6-8MHz 80287 14911 
 4164 150 NS, 64x1 ... 211 1Meg x 1 100 NS ....18" ST251-1 40Meg, 28 Mil Sec, Drive only ........•.. .439"
4164 120 NS, 64x1 ...3" 1Meg x 1 80 NS . ...19"80286 8·1OMHz 80287·8 229" ST277R 60MB 40 Mii 'h Ht. ....... ..... ,. ...... . 469" 
4164 100 NS, 64x1 .. .3" Simm Modules80286 s::::,...._ 10MHz or more 80287-10 259" ST4026 20Meg Full Ht 40 Mil ............... , .... 299" 

80386 ~ 16MHz 80387-16 379" 
 256K 64 I 9 150 NS .....29'1 

ST4038 30Meg 40 Mil Full Ht ................... .399"'
41256 150 NS, 256x1 . . 611 256 x8 150 NS .....49"80386 20MHz 80387-20 439" ST4053 40MB 28 Mil Full Ht .....................51911 

80386 25MHz 80387-25 549" 


41256 120 NS, 256x1 ..7" 256 x9 80 NS ...... 89" 
ST4096 80M1g Full HT wl1attw1re .. ........ .. ... 639"
41256 100 NS, 256x1 . . 8" 256 I 9 100 NS ......79"

386SX 16MHz 80387-SX 399" 41256 80 NS, 256x1 ... 911 256 x9 120 NS .. .. .. 69'1 
414256 120 NS, 256x4 23'' 1Meg x9 120 NS , ..199'1 WESTERN DIGITAL CONTROLLERSMODEMS BY ~VEREF ~o~NP 

IBM PS2 & COMPAQ 386 1Meg x9 100 NS ... 20911'<o WX·1 8 Bit 112 Sized for XT . .. • .. . • . • • . . • .. . • • . • . 79"EV-923 EverCom 12 300/1200 bps Sitcom Software .. 69" 256X9 100 NS .. ••..109'' 1Meg x9 60 NS .... 2411'1 
WA·2 16 Bit Full Sized Hard/Floppy . •.• ...... •• .... 119"1MEGX9 100 NS .... 259" 1Meg x8 120 NS ... 149"EV-941 EverCom 24 2400 Baud Int. Sitcom Software . 139" WD-27X 8 Bit ALL 112 Size • . . . . .. • • . • .. . .. .. .. . • • 89'1 

EV·945 External 2400 Baud ..... . . ... .. .. . . ..... 199" 2MEGX9 100 NS ....595'° We Carry Dips - Zips • WAH 16 Bit Hard Drive Controller .. ..•. , ......•... 129'1 
EV-942 2400 PS2 •. •.•229" EX-955 FAX Card . ... . 349" 1MEG Compaq ..... . 389" Simms • So/ • PLCC· Sipp RA2 16 Bit ALL Hard/Floppy for AT •.• , . •.. . . .. .. . 159" 

4MEG Compaq ...•.1299" All Speeds - CALLCOMPUTER PERPHERIALS - 5 YEAR WARRANTY MEAD Floppy Disk Controller for XT, controls 4 drives 29" 
1200 Baud Internal w/Software .. .. . ... . ........ .. 64" 
 MEAD 1.2 Meg & 360K Controller for XT . . . . • . . • . . . 69"
1200 Baud External fully Hayes Compatible, Everex ... 99" =m!VERE.. TAPE BACKUPS 'Qr~ Cable Set for Hard Drive Only ........... ,. . .. .. .. 511 

2400 Baud Internal V2 card w/software . . ........... .99" 
 40MB Mini Cartridge, 1.8MB/mln, XT ~DC 2000) ...'. 3391° 
2400 Baud External Fully Hayes Compatible, Zoom . .. 129" 40MB Mini Cartridge, 3.6MB/mln, AT DC 2000) ....339" 

40MB PS2 Model 50·60·70·60 (DC 20 0) .......... 41900 ~o~~UH~!c~~!~~~ ~t~~~~~ .~69~[:lmtec/ Q!--o MONITORS 60MB Streaming Cassette, 5MB/min w/cont \CT600) 54901 1.2 Meg Black Face - Mitsumi ... . . . . . .. . . . . .... 9901BOMB Streaming 600A, 5MB/min w/Full cont DC600) 849101256A 12" Amber w/Tllt & Swivel Base . . ...• , . . . . . 89" 720K 31;,• Drive w/51/•" mounting - Mitsumi •. . ...• 89•0 
125MB Streaming Cartridge, 5MB/min w/Full cont . . 1119101257 12' Amber Flat Screen 720 x 350 . •....•..•.. 99" 1.44 Meg 3112' Drive w/51/•" mounting - Mitsumi ... 10910Excell 60 Model 60/80 (PS2) ........ ,. ......... . . 99910
1464 14' Color 640 x 200, 16 colors . . ....•. ... ••. 239" 360K Tandon TM10Q.2 Full Ht (The Original IBM) .•.• 8911
Excell 125 Model 60/80 (PS2) ..... ... . ..........12691°
1453 14' EGA 640 x 350. 64 colors/.31 ... ....... .36911 
 160K Tandon TM100.1 Full Ht .................... 5911

DC2000 24" External Add 195IO DC600 24111455N EGA 720x460 Mu/tisync Compatible . ... .. .. . . 449" 
 External Case w/Power Supply 2, 'h HTs or 1 Full ... 149" 

* SPECIALS * SPECIALS * SPECIALS * SPECIALS * SPECIALS * GOOD THAU 7-31-89 
1


parking, cables, rails, Software ... .. .u11 1995 Mold 949" 40Meg for XT, Mini Cartridge 870A ....... . .... ••. . 279• Base I Extended I Expanded 4.0 LIM Compatible 

w/Controller add $100 COMPUTER PERIPHERALS MODEM 286 AT 0·3 Meg . . . 149'1 286 AT 0-10 Meg . .. 199• 


EVEREX EV659 EGA Auto Switch 640 x 350 ...... . . 199'1 2400 Baud Internal, Hayes Compal, auto answer, auto dial, Expanded I Extended EMS 4.0 com. uses 1 Meg 120NS chips 

EVEREX Viewpoint 16 Bit VGA 256K exp. 512K ...... 21911 5 Year Warranty PC·XT·AT Compatible ........•.... .911" PS2 50160 0-2 Meg .259'1 PS2 50/60 0-4 Meg .299" 


MINISCRIBE HARD DRIVE 3130E, 112Meg, 17ms, 11 HT, Auto EVEREX TAPE BAKCUP EVEREX MEMORY BOARDS 

\I Liquidation Below Dealer Cost - New With Warranties I/ 
LETTER QUALITY PRINTER MICROSOFT MOUSE l(tM' MONITOR 

DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 
Why pay s1149 tor a C.lloh REPEAT OF A SELLOUT 

STARWRITER™F-10 ~- -~ii- ... _.~- -·~"'-ii -
When our 40 cps letter quality daisywheel 'ja 

r399·~p··•oo•~~ --­ ·~ FREE TILT· ~-OPTIONS STANDARD FEATURES SWIVEL BASE• In Port with Bus Interface 
• 40 CPS •Accepts Paper to 15 inches • Ftlrm • Fully IBM Compatible (of course) • 14• Flat Screen • Paper White Phosphorus• 6 ft. Serial Cable .. ........... . $ 1900 


Length and Pitch Set from Conrol Panel • Includes Showpartners and Paint Brush • TTL Monochrome & Composite Interface• Bidirectional Tractor •.....•..••• 14900 
• Cut Sheet Feeder . .••• , .•.•.••. 19900 • Industry compatible ribbon, printwheels and 

List $199 Maads7900 10 for $740 List $199 10 for $950Mead $9900 
STATIC 
• Serial to Parallel Converter . . .. 9900 control commands • RS232 Serial Interface 

WESTERN DIGITAL CLOSEOUTS QTY. LIMITED 
BUSTER WD1003/RAH - RLL WD1005-WAH - 16 Bit CS 500 Cassettes ...................14D' 
Attached to CRT face and . 2%WArr HOC For AT 16 Bit, ESDI Controller Epson Universal Printer Stand •.••....• .901 
keyboard, Static Buster ...... ....~•• SUpp~y Full Size RLL for AT 2 to 1 Interleave 

Irwin Tape Backup .••.••..• .. 20Meg 19911List 199" Mud ggu Ult 26911 Meld 9911works just like a sponge, ~~ Aoppy Disk Controller 2 Drives ••••.•.• 1ga1 
20,000 volis in less than 
dissipating static at a rated PARADISE 10Meg w/controller & cables . •. , .••.•.179"• Keylock Power and Hard Drive LW's Auto Switch Monochrome EGA Card, 640x350 
two seconds. uot 49" M11d 19" 10 for $160 Real IBM AT Vertical Enclosure ••••... .491'uot 9911 M11d 29" 10 for $240 EGA, MDA, CCA, Herc. u11 31910 M11t1129" 

NO SURCHARGE FOR MC/VISA800-654..7762 WE ALSO PURCHASE • Quantity Pricing Available - CALL TERMS: 
SALES: 7 a.m.-6 p.m. PS1 EXCESS /NVEN70RY­ • We Accept International Orders 


FAX UST • PurthilS9 Orders from Universities, 
 MC • VISA • COD • CASH
702-294-0204 Government Institutions, Fortune 1000 Purchae Ord111 hom Ou111fled Finns 

CUSTOMER SERVICE I OROER S1mJS: and Qualified Arms. Plrson1I ChlCb • Ai: 1dd 4¥1"Best Quote applles to compelitors
9 e.m.-4 p.m. PS1 20¥1 Restocking fl• on Nan·Deflcllve Returns within 15 darsadvertised prlce with same terms, 

in this magazine.FAX 702-294-1168 ~ [ffi] IEJrricM/tlitlcs "' R~stfl'fd with th#Jlr respecthte Co!s. ~s SUIJ/9CI to Chl/IQtl 
All Prt'lducts 90 Day wananty unless Slated otherwise. 1000 Nevada Hwy. • Unll 101 • Boulder City, NV 89005 SHIPPING: (min. 6") UPS 
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31/2 INCH 1A MB 
· DISKS FOR ONLY 

ONE DOLLAR! 
New Invention Makes It Possiblel 


Do you use the new, high capacity, 31h inch disks? If so, you have paid four, five, even six dollars 
per disk! Byte for byte, that is as much as SIX TIMES the 'old' 360K floppies. Now you can convert 
all your programs, data, and files to the new format, WITHOUT PAYING THESE PRICES! 

HOW IS THIS POSSIBLE? Have you ever tried to format a regular, 'low density' 31h inch disk 
to 1.44 MB? Of course you have! It doesn't work! The computer gives an invalid media error. Our 
company was putting in a large network of IBM Clones. We have grown from a small company 
to a million-dollar corporation In two short years, and we didn't do It by wasting money. So, of 
course, we tried to use the cheap, 720K disks. Total failure. 

ENTER OUR CRACKPOT ENGINEER. our Crackpot Engineer wondered what was the 
difference between the disks. He tore them apart, analyzed the media. He found NO DIFFERENCE 
WHATSOEVER! Yet, they would not format. Why? Then he started examining the plastic housing. 
And he found the difference. It is NOT in the media, IT IS IN THE PLASTIC CASE! 

TOTAL FAILURE I Our Crackpot Engineer (among other things, he invented the Electron ic Flea 
Collar) sent a brand-new 720K disk to our machine shop, and asked them to modify ii. They did... 
and the DISK IMMEDIATELY FORMATIED! But, within 10 minutes of use, ii totally failed. It lost data 
all over the place. Back to the drawing board. The disk was d is-assembled and examined. II 
was found that, in performing the conversion, a microscopic piece of plastic had entered the 
housing, and totally ruined the disk. It was obvious that, if the conversion could be done reliably, 
ii required extreme precision. · 

ENTER OUR OTHER CRACKPOT ENGINEER. our president is a mechanical engineer. One 
of the best in the country. While a research scientist at Colorado School of Mines, he completely 
revolutionized the field of water jet drilling. He tackled the problem. Finally he came up with 
a solution • a precision tool which could perform the modification EVERY TIME and leave no plastic 
particles which would damage the disk! 

MONTHS OF TESTING. We then commenced on a testing program. We modified and formatted 
thousands of disks, and tested them for data Integrity. Out of one thousand disks, one would not 
format, two had one bad track. NOT ONE LOST ANY DATA! We then put a disk on a computer 
with a bat file which copied data to a disk, read and checked every byte, then copied the data 
back to the disk. The program ran 24 hours a day, for TWO SOLID WEEKS without even one error! 
We were finally convinced that the procedure was reliable enough for a product. 

OUR OFFER. Here is our irresistible offer. Purchase our DoubleDlsk Converter for the price of 
$39.95. if you are not COMPLETELY SATISFIED, return the DoubieDisk. You will receive a FULL REFUND! 
What is more, if a disk ever does not convert properly, send us the disk, and we will send you 
a 1.44MB disk from a major manufacturer in exchange! 

YOU CAN'T LOSE! You will save MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR 
FIRST TEN DISKS! from that point on, It is all profit. After converting only 100 disks, and after deducting 
the cost of the DoubleDlsk, you will have saved AT LEAST $425.00! Quite a return for an investment 
of only $39.951 

CREDIT CARDS AND CHECKS ACCEPTED! Purchasing our DoubleDisk is easy! Simply call 
our 800 number. We accept all major credit cards. Or, return the coupon below, and we will 
'ship you one immediately. We Will gladly accept your personal check. 

24 HOURS ORDER TOLL FREE - 1-800-537-4226 7 DAYS 

(In Colorado call 303-872-8945) 
YES! I want to try your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE! I enclose 
only $39.95 plus $3.50 Shipping and Hondling (Colitornia residents add $2.40 Sales Tax) for each 
DoubleDisk Converter. If I am not COMPLETELY SATISFIED, I will return the DoubleDisk for a FULL 
REFUND! if any disk ever fails to convert, I will send it to you and you will IMMEDIATELY send me 
a 1.44MB Disk in exchange! 

Name ______________ Address ______________ 

City State __ Zip Telephone ______ 

Send To: Biological Engineering, Inc., DoubleDisk Offer 
2674 Main Street, Ventura, CA 93003 Phone 805-644-1797 
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DATA CONVERSION 
SYSTEMS 

9·TrackTape for your PC, Al, 

PS/2, MAC, Sun 


Read/write dala from nearlyany Mainframe: IBM, 

DEC,HP, DG, or Honeywell. Runs under MS-DOS, 

Unix,Xenix,W.C,and SunOS. 

I1·= s 1/•= 3 /2"
Diskette converter 
for your PC/XT/AI 

Our diskette conversion system can read/write . 
and format diskettes from IBM S)-stems 34, 36, ~;\ 
A5400, DEC, CMX, CP/M, Displaywriter and 

Circle 187 on Reader Service Card 

WRITE or CAll lor YOUR FREE 
COMPREHENSIVE B& B-
ELECTRONICS CATAUIG TODA'll 
Pages and pages of photographs 
and illustrated. descriptive text 
for B&B's complete line of RS­
232 converters, RS-422 con­
verters, current loop convert­
ers.adapters, break-out box· 
es.data switches, data splrt­
ters. shalt haul modems, 
surge protectors, and much, 

FC~~'75JM$;~t:.2~~ =~ a... - ­
for quality, seNice and competitive 1'1'111 -rsw 
prir.es will be more than met by B&B 10llAY a Uftl 
ELECTRONICS. Manulai:lu19r to you, no mid· 
dltmlnl Money-back guarantee! Same-day 
shipmentl One-year warranty on products! 
Technical suppcrt is available. 
Wrfte For Your FREE Catalog Toclayl 

B&B !!~~tr.~n!~! 
40026 Baker Road, P.O. Sox 104ll • Olt1.Ya, ll 61350 

Phone: 815-434-0846 

Circle 30 on Reader Serviee Card 

OVERLAND DATA IS THE EXPERT when it 
comes to connecting your PC to the mainframe 
and mini computer world. 

• PC/XT/ AT/386/PS2/compatibles 
• 800, 1600, 3200, 62SO BPI 
• Free tutorial on tape systems 
• EBCDIC/ ASCll conversion 
• IBM & ANSI labeled tapes 
• DOS, XENIX, UNIX, PICK 
• Highest quality customer service 
• Stock full range of tape drives 
• Network backup and More! 

Overland Data Inc. 
5620 Kearny Mesa Rd. • San Diego, CA 92lll 

Tel: (619) 571-5555 • FAX: (619) 571-0982 

Circk 210 on Reader Service Card 

Circk 32 on Reader Serviee Card 
I WW COST 

INTERFACE16-BIT RESOLUTION CARDS FOR 
PC{X:f/ATANALOG-TO-DIGITAL 


CONVERTER 

12,000 SAMPLES/SEC 


for IBM PC, XT & AT 

SINGLE PIECE PRICE 
 IRS-485/422 Card [PC485] $95/1251 

• SataJ Alyac.Commukalloaspto4.GIOl'l; 2or4wires; NS164SOUART; $475 • Can be configured IS COM1.COM4; Muimwn Baud Rate S6KB. 
• flezib1e configuntion options. RTS or DTR control of transmillion dirutioll. 
• hll'll.U dapla _.11m. Supporu banlwaro lwldshaJdng (RTS.CTS~We manufacture a broad line 
• Dual drivcnlrecelven;Hudla "*"ca:Compatible wilh mmt comm. sftwr. 
• top lplai nnl• available (supporu baud nnes up to2561CB ) • $1'!of data acquisition and control 
• DBt or si'•Qack. Sample c:ommunicltioa software available • SSt/1.58hardware and software for Apple 


and IBM computers. 

Call for quotes on custom 


hardware or complete systems. 


LAWSON LABS, INC. 
5700 RAIBE ROAD IW1f:-B~,«-fnYusCXn~~:J $345 j
COLUMBIA FALLS. MT 59912 

• Software Suppon ror BASIC.A, QuickBASIC and GWBASIC 
800-321 -5355 or 406-387-5355 • Additional Hbrarles !or C. Pucal, FOR11WI, .U-bly ovoilable - Sff Coll)m 

• 	 Oft!' lwlnl)' lllab lnel IEEE-481 ,._cUOIU supported. lmplcmeau Ml f'lnlC 
ofTalicr, Liltcner. Controller, Serl&J and Parallel Poll, Service Re.quest. Pm 
Bus Conuol and Remote Prop'ammiDa fimctJom. • 

• 	Powt.lful.menu-driven BUS ANALVZDlcanbeNllintbe~ndwbile 
488programs or commands are uc011td; Features Propua 51~ B....u 
pahts,1<11 time.., dota '"""'" (4K bulfer), luWt ...-~ 

Circle 158 on Reader Serviee Card 

• C...plctoC.....U.. /TllMr/U..-atpobllil)'. BIOedooTI's TMS-""· 
• Memory-resident Pttlll.tr Pott !a•laU.. UtllllJ i.Dcluded. (l.PTl-J). 

8051 68HC11 !IEEE· 488 Card rPC488C] $ 1
With Built-TnBus·Alialyzer 445 . 
• NEC-7210 hued card (compati."blc with J'riaL Instruments Pal/PCllA) 
• Supports all the features of the PC488B ard. lodudel the same utilities. 

For Info call: LOW COST 
Australia • . . • . . • • • . . . . • . . (02) 654 1m DATA
Aus1rla . . . . . . • • . • . • . • . • .. (0222) 38 76 38 

Benelux . .. .............. +31 1858-18133 
 AQUISmON 
Denmark . . . • . . . • • • . .. • • • (02) 65 81 11 

I & CONTROL
Finland . . . . • .. • • • • • . . .. • 90-452 1255 
France . .- . . . . . • • • • .. .. .. • (01) 69 412 801 

FOR PC!JITIAT 
CARDS 

Great Britain • • . • • • • • • • • • • 0982-73 3140 

Israel . . . . . . • • • • • • • .. .. . • (03) 484832 

Italy . . . . . . . . . .. • .. .. .. • . (011) 7710010 

Korea . . . . . . • • • .. • .. .. • . . (02) 784 7841 

New Zealand .. .. • • .. .. .. (09) 392484 

Portugal . . • . • • . • • • . .. • . . (01) 83 58 70 

Scandinavia . . . . • • • • • • • • • +46 40922425 

Singapore . . . .. . . . • .. . . • . 065 743-2086 

Spain . . . . . . .. . . • . • • .. . . • (93) 217 2340 

Switzerland . . • • .. • .. .. .. . (01) 740 41 05 

Taiwan . • .. • . • . .. .. .. .. • . (02) 7840215 

West Germany • • • • . • • . • . . 08131-1687 

U.S.A. FAX .. • • • • • . • • • . • • . (408) 378-7889 j12 BIT AID/A+ DIO +Counter $295J 

! noHau 51 E. Campbell Ave., 
Campbell, CA 95008 


CORPORATION (408) 811&-1120 


114 BIT A/D/A+DIO+Counter $495jCircle 206 on Reader Serviee Card 
• AID COln'el"ler: 16 clifrcrcotial dwmds; 14 bil molution; Coave.nioa time 

•=:=~::~s~cf~>~/4"~i~zW~· 
o Df&tlol l/O: 16 lnput/160uq>u1dwm<b;All l/OsTn.a11npatible. 

=~1=p~1Ar~~c[j~~82S3.a complete 80386 
IFAST AID/A+ DIO +Counter $895 jsystem for only 
• lt/D eMWrter. 16 single ended or 8 dilfcrelllial cbanoels; U bit raolatian; 

~.;:""A'~~r.=P~"'!.tn>l:.('uy,ona1 . 
• hpat.....,..:Blpolar zlOV, zSV, .1:2.SV, ztV. z O.SVj 3!rpota.rf:s.z1~. 
• Dt'A ~ 2 dwinels; Resoludoa: 12 bits res; Senlin& time: S...wc: ~sv 
• Df&tlol Ill), 16 Ou~ 16 In; rn. compodblc; All I/Os rn. a>mpollblc. 
• Coealer. lctwmel 16 bh pc:ogru:unlble interval couatu/timcr; 0$e$1Dtd $1995 .=....~XfM~}9S). ASYST, LABTECH, UllkdScope 

ID" 1meg ram IDIGITAL 1/0 +Counter $160 I 
ID" 40 meg. hard drive : =~nii°=J:.~~~~~4:; 1SmA(2.0V)ID" TTL mono. monitor • Coalednmcr. DC to 2.6MHz;, 3chmmell; 16 bit count.en; 6c:oundfll modes:. 

• Breadboard area for prototyping.
ID" Parallel & Serial Ports 
ID" Expand to 16 meg. ISTEPPER MOTOR CARD $395 I 

• Capable of independent and simultuc:ous control of up to 3 Stcppt! moton.D' 1 year warranty • Speed: Prosrammable from3.J PPS to3410 PPS; Built·iolCClelcration c:ootrol. 
o Olllpul Modt: One dock (Pulse, Dlre<tlon) or twn dock~CCW pulses)ID" 30 day _moneyback ::ru~:~t~~~~';u~ OUtpUts; Crystal timin&­

Call for other systems and configur· 
ations at similar savings. 

MC/VISA/AMEX Call today rord1tubeetll 

Scioto Computers 
B&C MICROSYSTEMS INC. 1-800-283-8616 

355 	WEST OUYE AYE. SIJNNWALI, CA ­
TEL: (40I) '73o-!Sll PAX: (408) 1JO.!!ll 

Circle 255 on Reader Service Card 	 Circle 33 on Reader Service Card 
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~ r Ro/anti~ · 

Calit=orniaDigital 


<HI 

17700Figueroa Street • Carson, California 90248 


1119 

D~~l~!!i~!!!.t.~'!!l!o. 

fession is disseminating information on CD/ ROM. One compact 

dJSk, !he same size as an audio disk, can store over 500 mega· 

~ytes of data in High Sierra format. 

Below is a listing of some of !he CD/ROM drives currently avail· 

able lrom Cahfornra D1g1tal. The best value is the Eclipse 430 

external drive. The CDS/430 includes PC/XT interface, cables, 

sampler software and MS/DOS extension. It also offers an audio 

output feature for mulitmedia presentations. The system is Man· 

ufaclured in Japan by one of the Worlds largest producers of 

11agnelic storage equipment. A super value at only $539. 


~~~ ~:~:.:~~~!~·Y~~,J~~~t~a~d~~~ ~·~~~~:/~~iS"an inexpensive 
way to save and restore liles In the event that your data has been dislroyed. 
This 40 megabyte hall helqht lape back is manufactured by North Americas 
largest producer ol dala relt1eval equipment. 
No need to purchase a separate tape controller ... lhe AHoy/ 40 attaches directly 
to iour existing floppy disk controller. S1.4>plred sortv.<are allows your compu1er 

~ ir~i~1~~~7~ ~~: ~::~:~~~~;r~ne~na~~~~~~ oi~i~a~~t~~~t~tos 

~~~~.~~ee~~r~~=~dyg~~~;1~~~=~ ~~8~n°~~A~~y174~ 1:is";o~:c~f:r~1p~:'.a 19 


Vi Your Own 
llompllllt 
111 


California Digital has all the cornpcnents needed to customize your own 

computer. Buy as much compuling power as you need now, and up grade 

when the need arises. Here are some ew:amples of compcnents available: 

8 -'ol 10 IOU Mothtif bowd _,,,_,, ___ ,....$89 Monochrome card, prln1« port ....... - .......25 

8 alot 12 MHI baby AT Motherbotird _....221 MonoGraphlcs (hercu\H) print., port .....•s 

Full size nw dttve AT UN ............... - ...... 35 Color G111phlca card ..................................•9 

Four dtt.,. XT cue .................................... 25 EGA Color Multi Reaolutlon II ................ 1S9 

101/IO:Z ATIXTGermanmfg. Keybo.lrd .. 57 110 c;ard, aertal & parallel ..........................35 

:ZOO wan AT power supply ............... - .... - .59 110 PLUS, Ser/Par'I. clock, gam11 ............. 59 

Te« J&OK/Bvt- disk dli• .......................59 Diak 110, dlak control, clock, game .......... 59 


One Two Ten l-w"'ou;..ld;..r..;e.;; il "'l_;..1..;95;.;.1•;.. or s o;.. ·--------------1 
TEC501 112 height sgl.side 39 29 25 "-~~ 
TEC504 112 ht. double sided 59 55 49 l'lllllill'•ll 

TANDON 101 /4 full ht. 96 TPI. 
 99 89 79 
 1611
TEAC FD55BR half height 
TEAC FD55FR 96 TPI, half ht. 1~= 1~~ 1~~ IJm ~$ 

TEAC FD55GFR for IBM AT 109 105 SEAGATE 225 2D Meg. 1h HI. 239 229 

PANASONIC 455 Half Height 89 SEAGATE 238 30 Meg. Rll 259 249 

PANASONIC475 1.2Meg./AT 99 SEAGATE 251/151 M. 28mS. 459 445 

Dual enclosure for 51/4" drives SEAGATE 4096 96 M. 35mS. 559 539 


MINISCRIBE 8425 25 M 65ms.239 227 

3112" DISK DRIVES MINISCRIBE 3650 SOM 61 ms. 319 309 


SONY MP·73W, 1.44 Meg. 139 
 MINISCRIBE 6085 90 mag. 459 435 

TEAC235HF 1.44 Meg. 99 
 MINISCRIBE305325 ms. 1/zht.359 339 


FUJITSU 2242 55 M. 35mS. 1299 1229 
5114" form factor kit FUJITSU 2243 86 M. 35mS. 1695 1619 

RODIME RD·204E 53 Meg. 895 859
8" DISK DRIVES MAXTOR XT1140 140 Meg. 1495 1450 
QUME 842 double sided 189 179 175 
 MAXTOR XT2190 192 Meg. 1919 1875 
QUME 841 single sided 99 89 79 
 TOSHIBA MK56 70 M. 30mS. 1289 1229 


SHUGART851Rdbl.sided 319 309 299 

REMEX RFD4000 dbl. sided 189 179 165 


99 
85 79 
95 89 

69 

: ~ia~~b~°A1¥.~i;; : ~~~~~~~9m~~~t 
• 2400 baud Internal modem • Full feature 101 keyboard 
Take ii to school. court, news events or anywhere that you require 
"computing power" on the go. Built in 2400 bps hayes compatible 
mOdem allows you to transfer data files with your home office or 
any World wKie data base. 
A little to large to be caned a laptop but the Amstrad 640 is a 1rue 
battery apera led IBM compatible portable. ( 17¥.a by 9" footprint) . 

CONTROL DATA WREN "V" calf 

Every year since 1973, customers from virtually every nation in the free 
World have chosen California Digital for their data processing requirements. 
II Its compular, Cllllomia Digital has it... complete minisystem or just one 
microchip. California Digital offers over 10,000 unique computer products. 
Regardless of how specialized your data processing requirements ... 
Caritornia Digital is your one stop shopping solution. 

~'!#ff 

\ , ~J,,

l!l..l... "'-•••I or
allll ~"'""" 
The Saba Scanner inputs a printed page in less than 
three secon~s. OCR software allows your computer 
to transfer printed pages Into ASCII Illes or direclly to 

~~fv~~~~ 1:ar=rsr~~:~~~~~8s~~v in· 
set lhe page into the Saba and in seconds the docu­
~ryt is digested into your compuler and ready for 
editing. Also does line drawings that do not require 

g~~ ~~~~; :;::iytas~'. lies available. Original 

SCANNERS 

s;fCf/lot 40M1g1/Jyle HattiDi1k Kil 
'llnilo,r ~~%~v~~~~~~~~;~~~~es'191all for only $397.lll:

'I 
Ideal for CAD/CAM and Desk Top publishing appllcaffons. The 
~~~~cl~e~~c~1~1~:i:ti:i~~ ;~~~~~a':~:~~e:~~G~ 
specifications in 1exl mode EGA in graphic mode. 
California Digital has made a special purchase and is able 10 oiler 
the C0 /240 EGA/VGA RGB color monit01 lor only $219. 
Full featured, 132 column, mu.lli·resolution video color adapler 
card avall able for only $139 additional. Comparable card package 

.111J9$ 980 1~9$ 

PC Magazine has chosen the NEC-890 bes I laser 
printer of the year. (Jan. 12. 1988). And its obvious 
why... the printer is Postscript. Hewletl Packard. and 
Apple compatible , and comes standard with lhree 
megabytes of memory. The 890 accepts data from 
parallel, serial and Apple-Talk devices. 

PRINTERS 
HEWLETI PACKARD 

t=:~ ~~~l:~ :t;60:~: Sided:::::::::::::~~~~ ~~:~ 
CMS PS/8102 Meg., 35 fonls, Posl/S.5495 3879 

APPLE laser Writter NT ............ .. ....... .4550 3659 

~m~~:~f~IT~~~T'Seg .............. 4975 3095 


~:i~ ~g~::/~: !;,~!;i&APPie: ::::::~~~ =~=~ 
DATAPRODUCTS 

~~ ~~38.~~~·1~"fP~e':sin:i;·.;·. :: 1'J.~g :m 
MANNESMANN TALLY 905, HP/fl ..... 1995 1295 

FUJITSU RX71OOD w/ fWo paper bins .2550 1359 


DIGITIZERS 
1219 


The kit includes the a 40 mil­
lisecond Miniscribe 3650 drive 
and a half slot Western Digital 
controller. 

Th!! DXY ?80 1s an eight pen, Size B fta~ bed P'IJher. 

This unit IS futly HP 7470~74_75 compal~ and ac­
~both Paranel.and seM qruts. 

Digital LEO coordinate display, .OSnvn step resolu· 

lion and el~tatlc paper holder 3:n! only scme ot 

the outstanding features on rhls quality plotter. 


PLOTTERS 
HQUSTQN INSTRIJMEHTS 
DMP 41 single pen, 3lps, C&D .. ..........2995 2295 


8~~~~i~~r~:l~~:::~.°.. : ::::::::~~ : 
DMP61 single pen,32 lps,A·D.............4295 3095 

~~t~t.:n~~:~3lps ... .. ............799 s95 

1023 A!11san A·D, 8 pen, 30 lps............4895 3795 

~~~~~,241ps ............7995 5495 


7475A 6 pen size "B"..........................1895 1495 

7550A 8 pen size "B"32 fps ......... ....... 3900 2995 

~~iM ~t'M~~l· 24 lps............. 9990 7695 


1
m~~~e'",:;:8.:::: :: : ::: : :::: :: ::::::::~= 
l'Jtl:r:uPL~, 6pen, 11x32... 1295 195 


LP3700sizoE, 10:,s...........................4195 3195 

~i:i3~~~~8"&~re .. 10 lps .......... 4695 3495 

DXY980 flafbed slze"B" 8 pen, 9lps .... 1795 1195 

DPX2000 size "C" 8pen wilh sfand .....2995 2195 

~~og=~rnwith S1and .. ..... 4995 3495 


SP600 size "B" 6 pen .............................995 859 

SP1000 single pen size A·D .................3995 2'm 

SP1800 8pen,A·D,32 lps... ................4895 3359

JDL 850,size "C" one meg.memoiy ...3846 2789 

~5~~~~ 8524Elecfrosfatic .......... 16,90013789 

5460 size "A-0"................................... 2495 1159 

5860 size "A·D" 8pen ..........................7495 5759 


CAD SOFTWARE 

Five Inch Winchester Disk Drives 
Price don not Include contrvller. 11cll two+ 

• Winchester Controllers for IBM/PC • 

XEBEC 1220 with floppy contrvller 159 

OTC 5150CX 119 

OMTf 5527 Rll controller 99 

AOAPTEC 2070 Rll controller 99 

ADAPTEC 2372A 1/1 interleaf 159 

WESTERN DIGITAl WD/1002WX2 89 

WESTERN DIGITAL 1003WAH orWA2139 

WESTERN DIG ITAL 1007/WA2 ESDI 239 

• SCSl/SASI Winchester Controllers • 

XEBEC 1410A SW' foot prlnl 239 

WESTERN DIGITAL 1002-05E 5v.' ' 229 

OMTI 20L 89 


• Winchester Accessories • 

Dual floppy enc. and powersupply 59 

Winchester enclosure and supply 139 

Switching power supply 49 




·~· 

A Real Breakthrough-No Bull! 

20 MB HARD DRIVE $89 
Turn your 10 MB Hard Drive into 

a real 20 MB Hard Drive! 
Our easy to use software is not a file 

compression program and it's not 
memory resident! 

Use it once. It actually changes the 
, physical characteristics of your 10 

MB Hard Drive and makes it a 
permanent 20 MB Hard Drive. 

No new hardware required. 
It's true-Money Back Guarantee! 

Order CONVERT® today! 
We pay S & H. Mail $89 to: 

( :n'IRI rnwr J® 
I 

3240 Dueber Ave. S.W. Canton, OH 44706 , 
216·484·5320 

Circle 271 on &fl/Jer Semel) Card 

MIDI 
00 E. Campbell Road 

+ •Parts 
•Cables 
•Software 

{$30 Serial Card) ,.,....,,:..,. 

~rJ1E1 rJJ I 

MIDI ror PC Compatibles 

Convert your standard serial card into a MIDI Card 
in less than an hour with our MIDI Kit. Kit 
includes easy-to-follow instructions, parts, MIDI 
cables, and a MIDI recording program with C 
source, for only $39.95! Serial card add $30. 
Assembled and tesied add $30. Professional 
sequencing and scoring softw'lre also available. 

1-800-456-MIDI 

Circle 189 on &fl/Jer Service Card 

8051 SIMulator 
for the IBM PC/>CT/AT $9 9 

The 8051 SIM software package assists in the 

debug of 8051 family programs. A screen 


, oriented, menu command driven program, 
8051SIM speeds development by allowing 
program execution and debug without a 
target system. A great learning tool as well. 

8031DryICE $199 
Dry ICE is a debugger/emulator that supports 
the development of hardware and software 
using the 8031 microcontroller. The DrylCE 
provides powerful functions to assist In the 
integration, debug, and test phase. Hardware 
connects between your target 8031 IC socket 
and CRT terminal or PC COM port. 

HiTech Equipment Corporation 
9400 Activ~y Road 
San Diego. CA 92126HiE 

(619)566-1892 

Circle 132 on RBader &n>ice Card 

The only programmer under $1000.00 that 
withstands heavy duty operation. Easy to use. 
Fastest possible programming speed: 
GANGPRO-s~ Is asure bet when reliability is 
what you want. All this plus aone year warranty 
and update for only $995.00I 

LOGICAL 
DEVICES. INC. 

1201N.W.65th Place 
Ft. Lauderdale, FL 33309 
(3DS) 491-7404 
1·800-331-7766 

Circle 160 on Reader Service Card 

REAL 	WORLD 110 
For PCIXTIATs 

DG24 • 24 line di~ital VO; 10 MHz 82SS. • 95 
ADSOO • 8 channel I2·bll (plus sign) Jn1egniting AID; prog. 
gaJns of I, 10 & 100; 7 dlgllal VO lines. $239 
ADIOO •Single channel "rslon of ADSOO; 10 dlgllal VO 
lines. Same progiinunible gains. 700 meg Input z. $149 
ADIOOO • 8 channel IZ·bll AID; 25 uS; sample II hold; 3 S 
MHz Umer/countrrs; 24 dlgilal VO lines. $295 
ADA300 • 8 channel 8·bl1 ZS uS AID; single l)IA sample & 
hold; 24 digital VO lines. $239 
AD200 • 4 channel 12-bll 12S uS AID; 3 S MHz Umer/ 
counters; 24 dlgilal VO lines. $239 
DA6oo • Fas1 senllng dual bipolar D/A. $179 
PDZOO • Pro101ype boud w/ address deroder; manual $99 
All boards lndutk BASIC. PasC41, C. and Forlb driller$. 
30 day return; I year rmmJnly. Call for "Real World 
Interfacing·• appllaJtion no/es. 

Real Time Devices, Inc. 
P.O. Box 906 State Collage, PA 18804 

(814) 234·8087 

Circle 244 on Reader Service Card 

SAFEWARE® Insurance provides full 

replacement of hardware, media and 


purchased software.As. little as $39/yr. covers: 

• Fire •Theft • Power Surges 


• Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call: 


1-800-848-34~9 
In Obio call J-614-262-0559 

( e) 
SAFEWARE, The Insurance Agen0· tnc. 

STAND-ALONE UNIVERSAL 

PLO PROGRAMMER 


Costs Less, Performs More· 


Palpro·2XN is an intelligent programmer 
supporting PLDs from awide variety of sources. 
Works with any PC or computer using aserial 
port. FREE one year device update and warranty. 
Price $795.00. 

1201N.W.65th Place 
Ft. Lauderdale, FL 33309LOGICAL (305) 491-7404 
1·800-331-7766

DEVICES, INC. 

Circle 161 on Reader SeTl'ice Card 

[Q)(Q)~TAR™ 
TAR FOR MSDOS WITH 


UNIX/ XENIX COMPATIBILITY 

Read. write 16 different Unix formats including 

Altos. AT&T. IBM. NCR. Tandy & others 
Multiple disk types - 31/t"'. 51/i' and e··

•
Fully compatible with Unix tar 


- backup under MSDDS. reslore onto Unix 

- backup Unix Illes. reslore onto MSDDS


•Menu-driven. using windows. 
function keys. on·llne help 

Only •$295.111 
Bringing Unix & DDS togethe·r 

New Generation Systems, Inc. 

3609-B Chain Bridge Rd.• Falrlax. VA 22030 


Tel: 17031691-0779 fax: (703) 691-0397 

In Canada please call. 


New Generation Systems (Canada) 

1110 Kama10 Rd.• UnilS 18·19. Mlsslsaauga. Onl. L4W 2P3 

Tel: 1416) 238-1047 Fu: 14161238-1039 


Alloa. AT &T. DOSTAR, IBM. MS DOS. NCR. Tandy.

Unix. Xenix. are trademarks ol their recpecllve comp1nl11. 


Circle 205 on Reatkr Service Card 

Memories for all 
COMPAQ Deskpro's 386/x 
HANTZ & PARTNER otters all memory expansions for 
Iha COMPAQ DESKPRO 386120/25/e/s Computers that 
are fully compatible with and are a direct substitute for 
add-on memory made by COMPAQ. The modules and 
boards are available with 1 + 4 MB. 

PRODUCTS: 	Memory-Modules with 1 or 4 MB for the 
COMPAQ Deskpro's 386/20/25/20e/s + 
286e. 
Memory-Boards with 1 or 4 MB for the 
COMPAQ Deskpro's 386/20e and 386/s 

All modules and Boards are 100% compatible is size, 
shape and performance. We guarantee most com­
petlllve prlcesl Sample orders are possible with 
Am.Express, MasterCard, Visa and Diners without 
surcharge. Just calll 

DEALERS AND 

DISTRIBUTORS WANTED!!! 


HANTZ & PARTNER 
Herdweg 8 • D-7803 Gundeffingen 

Germany Tel: (49) 761·581344 , 
Fax: (49) 761-581354 

Circle 200 on Reader Service Card 

I 
11 



AC 
• 1-800-366-3227 E '.' 0

R ,1/ M
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'i.ri\ifooST t!M/COMP'liciARDS 
ACP Advanced Ca;dsi/BM . 

i iNPil]'n~i~S-Ml~~··c ;.;%''.' ~---------------~ 

ACP Mono/Color wlprint pon ... 49. 
ACP Mono w/color emulation ... 59. 
ACP SuperEGA/480 ................169. 
ACP VGA/256 ......................... 199. 
ACP SuperVGA/1024 x768 ..... 249. 
DFI Multi l/0,2s,p,g,clk/XT ..... 139. 
ACP Six-Pak compalible/XT,OK .. 89. 
ACP 286 Accelerator/XT ......... 249. 
ACP Multi l/O w/floppy contr./XT 59. 

~g~ g~~~ri78~~:1foll~r~ : ~~: 
ACP Parallel 1/0 card/XT&AT ..... 29. 
ACP Serial 1/0 card/AT ............... 39. 
ACP Game adapter porVXT&AT 29. 
ACPEPROM programmer/4ports149.
ACP 1.44Mb Floppy controller ... 79. 
ACP AT Prototype card .............. 25. 

ilCivaiic~d fie keyboard~; 
5160 84key XT/ATswitchable .... 59. 
5161101key XT/ATswltchable .. 79. 

KEYTRONICS 
KB5151 Deluxe IBM w/99 keys139.
KB101101 key/AT .110. 
MB101101 key/XT,AT,PS2 ....... 79. 

LOGITECH 
Bus Mouse PCIXT/AT .. 
Serial Mouse PC/XT/AT
Serial Mouse PS/2 

MICROSOFT 

79. 
75. 
75. 

Bu sMouse w/PC Paintbrush ..... 99. 
Serial Mouse w/PC Paintbrush .. 99. 
Serial PS/2 w/PC Paintbrush ..... 99. 

the 
Complete 
PC 
Half Page lil.•~r• 
Scanner 

Scans a 4" width with 200dpi resolution, 
includes the powerful SmartScan editing 
software and it's now available from ACP 
for under $200. 

DFI 3.0Mb Multi l/Q/10MHzlAT 129. 

Adva;.ded 3B~ Clo~es s:~e$$ 
Mvanced386/16 bare bones 995. 
Advanced386/16 base system 1795. 

Advanced 286 Clones save$$ 
Advanced286/12 bare bones .399. 
Advanced286/12 base system . 849. 
Advanced286/16 base system1049. 

Advanced JCT Clones save$$ 
Advanced XT bare bones .. .... 179. 
Advanced XT base system ... 588. 
caUforopllons&delalls-

AST Research 
Premium286 Model 80 ....... 1495. 
Premium BRAVO .................. call. 
Premium386 Model 340 .... 3299. 
call far all AST models..... . 

s ~ p 
·I U 
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Advanced SWITCH BOXES 
ACP 2·positlon AB, 3636 ......... 27. 
ACP 2-posilion AB, 2525 ......... 24. 
ACP parallel/serial converter .....69. 
ACP serial/parallel converter .....69. 
Buffalo SX PC share (up to 7) 499. 
Logical Connection 256K ....... 439. 

INTELLICOM 
Longlink·Parallel .........,...........199. 

TR/PPL/TE 
lsobar4 surge supp w/4 outlets 53. 
Isobars su rge supp w/8 outlets 69. 
Line Conditioner w/4 outlets ... 149. 
Backup Power Supply, 450w .. 299. 
Backup Power supply, 750w .. 499. 
Backup Power Supply, 1200w. 649. 
Ba ckup Power Supply,2000w 1199. 

''""""'i'A'~"·~;~ ~P~:r1~~i,<.a';fALJDUs"Mio "'~til , ' 

Pagemaker/18M .................... 478. 

ALPHA SOFTWARE 
Alphallhree l.O....................... 149. 

ASHTON TATE 
dBase Ill plus ........................ 249. 
d8ase IV ................................ 445. 
Multlmate Advantage 11 1.0.. 149. 

BORLAND 
FRAMEWORK Ill .................. 429. 
Ouallro ................ .................. 164. 
Paradox .................................469. 

COMPUTER ASSOCIATES 
Supercalc 5............................. 299. 
Superproject ................ call. 

DAC SOFTWARE·ncp 
DAC Easy Light v1 .0 ................ 41. 
OAC Easy Accounting .. 58. 

FOX SOFTWARE 
Foxbase+ r ............................. 194. 

LOTVS 
Graphwrlter II ......................... call. 
Lolus 123 .............................. call. 
Manuscrlpt ................. .............call. 

MICROPRO 
Wordstar Professional Rel 5 ... 229. 
Wordstar 2000 Rel 3...............199. 

MICROR/M R:BASE DOS .....559. 

MICROSOFT 
Windows 2861386 ............. 64/124. 
Word v4.0 ............................... 209. 
Excel .... ................................... 224. 

NORTON 
Utlllties .....................................,51 . 
Commander ..............................46. 
Advanced Utilities .....................75. 

SOFTWARE PUBLISHING 

DFI 4.0Mb MegalithEEMS4.0/AT199. 

DFI SuperMulli l/Ow/fl~py/AT .. 69. rcs8o~:;~~ri~0i/b'~~r'/AT .......98. 8438 ....................................... 249. 


~1=~1~~1~~: PS/2 Mouse serial ....................98. 8450 ....................................... 299. 

PC Mouse bus PC/XT/AT ..........98. 	 3130E .....................................979. 


DFI Rambank 2/PS2 50,60 ...... 149. 


MOTHERBOARDS 

XTTurbo w/BIOS/8MHz ........... 89. 

XTTurbo w/BIOS/10MHz .......... 99. 

AT 286 w/BIOS/12MHzlXT size 279. 

AT 286 w/BIOS/16MHz ............ 449. 

AT 386 w/BIOS/20MH2 ............ 799. 


l/O•GRAPHICs•PC BOARDS 

AST Research 
Xformer/286, 512K, 10MHz . ... 575. 
Advantage Premlum/512K ...... 398. 
Advantage 286/512K .............. 374. 
Advantage 2/512K, PS2 .......... 458. 
Rampage2/512K,EEMS.PSl2 ... 378. 
AamlBJB2865t2K.EEMSto2Mb ·-- 388. 
Rampage Plus286/512K,EMS .498. 
AST Sixpakplus, 64K ............... 118. 
AST Hotshot 286 accellerator .. 324. 

Bernoulli B120X 5114' internal 983. 
Bernoulli B220X 51 /4'extl .....1599. 
Bernoulli 20+20 S'ext ........... 1649. 

more...TOSH I BA 
Tri·pak 20Mb cartridge,51/4' .. 189. 
Trl·pak 20Mb cartridge, 8' ...... 239. 

• Pricing • Service • Availability 
ACP won't be undersold for Toshiba 


laptops & printers. 
 ~gg,~gax~~~f::'i.a;c;·:::: ::: :::: ~~~: 

AT/ Technologies
EGA Wonder 800 235 
VIP VGA .........................::::::::: 299: 
VGA Wonder (1024x768) 256K 329. 
ATl2400etc Int. Modem .......... 199. 

GENOA 
Super EGA/Hi·Res Plus ........... 229. 
SuperVGA/Hl·Res .................. 389. 
Super VGA/256K .....................339. 
Superspectrum mono /CGA .... 149. 

PARADISE 
Autoswitch EGA 480 /HI·Res .. 199. 
VGA Plus/800X600 ................. 274. 
VGA Plus 16/800X600 ............ 298. 
VGA Professional/800X600 ..... 459. 

HERCULES 
Hercules VGA .......................... 199. 


/NTEL 
lnboard386PC to/16MHz,1Mb 699. 
lnboard386/AT1o386/16MHz 1188. 
AboveBoard 2Plus w/512K.PS 495. 
AboveBoard Plus w/512K ....... 387. 
AboveBoard Plus 1/0 w/512K .. 467. 

~~1~~:Pa6m~t~~cflcard . 259. 
ProDesignerVGA 16·biV256K 319. 

~~1i'~~i~~g~¥~~.1~a~~~.:~~~: 
ORCHID 
Microfazerll butter w/64K ....... 269. 
Quadsprlnt XT accellerator ........ 79. 
Liberty EMS XT card, OK sale! .79. 
Sliver Ouadboard Sixpak comp. 79. 

VIDE07 

VEGA Deluxe EGA ................... 219. 

VegaVGA, 8·bil ....................... 289. 

Fastwrite VGA, 16-bil .............. 379. 

VramVGA, ............................... 497. 


CHIPS ,~StMM MODULES fi~s~g ~~~~1~f.'fo"M'~.49ms.529•"!" 
256K 120ns ... 7. 2.56K100ns ... 8. Plus40 Hardcard, 40Mb,39ms.669. 

1Mb 120ns .. 20. 1Mb 100ns .. 21 Passport 20............................ 429. 

1Mb 80ns .... 23. 1Mb 70ns .... 25. 

256x9120ns 79. 256x9 BOns .. 99. SEAGATE 

256x9100ns 89. 64Kx1 ............ 2. 20Mb,ST225165ms) HH,MFM .239. 

1Mbx9 SIMM Module 120ns .. 225. 30Mb,ST238R(65ms) RLL,HH .269. 

1Mbx9 SIMM Module 100ns .. 245. 40Mb,ST251(40ms) MFM,HH .395. 

1Mbx9 SIMM Module BOns .... 265. 40Mb,ST25H/2Brro) MFM.HH 438. 


" , • ... · , 60Mb,ST277R 40ms) RLL,HH 469. 
ACP has full //tie of CHIPS/ 40Mb,ST4053(28ms) MFM,FH 519. 

80Mb.ST4096(28ms) MFM.FH 669. 
COPROCESSORCH/PS•INTEL 20Mb.ST125,3.5'(40ms) MFM. 288. 
8087 ............ 97. 80287·8 .... 225. 30Mb.ST138, 3.5'(40ms)MFM 369. 
8087-1 ....... 196. 80287·10 .. 266. 
8087·2 ....... 142. B0387-16 .. 395. WESTERN DIGITAL 
80287-6 ...................................155. FilecardPS30 PS/2 model 30 .. 398. 
80387·20 ........................... .. .... 475. Filecard30 ...............................398. 
Wietek ....... call 80387·SX .. 395. 1006V·MM1 16bil MFM 1 :1 .... 149. 

1003V·SR1 RLL 3:1 ............... 157. 
1006V·MM2 F/H MFM 1:1 ...... 199. 
1002·27X Rhil RLLIXT .. .. ... . 98. 
WX1 Controller MFMIXT ........ 88. 
WD286·WOM20. AT/286 MB .. call. 

TAPE BACKUPJvlDEli' . 

~LPHAM/~'im
VCR Videotrax 

~8~ er~:~r.;:rd """"' ......... 289. 

tape backup PS2 .. ................... 349. 


/OMEGA 

IRWIN 
FlOPi!Yoi.s~rii1'1\i~s 	 2020 20Mb backup(lnternall .325. 

2040 20Mb backup(internal 425.
SONY 445A 40Mb backup( external .. 499. 
31/2'Mlcro Floppy 1.44Mb ..... 129. 

TALLGRASS Technalogles 
TEAC 1040i 40Mb backup(internal).338. 
55BV 360K Floppy/PCIXT/AT ... n. 1040e40Mb backup(external) 549. 

r£~1J~~1~~~fo'f!1klt ...... 86. 	 : P,~l,~'!J:RS;"'.~EllS ,:'. 
31/2' 1.44Mb w/kil.. ............ 109. CITIZEN 

N0040 360K Floppy black bezel 84. 120D ......... 149. 180D ......... 189. 

~g~:6'E~J~O:J~oKfYbi~~er ::'ig;: MSP40 ...... 299. MSP55 ...... 578. 


DICON/CS!KODAK 
ADVANCED 150Plus/300P .. .. .. ...... call/499. 
51/4° 360K Aoppy·black bezel .. 69. 

EPSONgi~:1;2~~~1~rtt~~1!~~iP~."1 .: g~: 	 DFX5000 ... call. L0510 ...... 295. 
3112· 720K Floppy w/kit ............ 79. 	 LX800 ....... 189. L0850 ....... 525. 

FX850 .. .... , 349. L01050 ..... 735. 
FX1050 ..... 449. L0950 ....... 595.ti%~3iiVi~~11fs~ ~'.'.'.~~..... 188. 	 EXS00 ........ 399. L02550 .....925. 


51/4°1 .2Mb for PS2 ................ 228. 

51/4' 360K lor Laptop .............198. ~~8:,~~1,1~~"fp~~~ ~:t:,cts 


HARD DISK.. ORIVE$ HEWLETT PACKARD fonts/etc. 
'-<=,'}:' ,. .';:=;-: r~' - f~ - , 25 in 1cartridge (comp.) ....... 345. 

Advanced Dr/veCard Spreadsheet cartridge (comp) 165. 
ACP 20Mb OriveCard .............. 288. Zcartridge(compatible) ......... 119. 
ACP 30Mb OriveCard.............. 359. Jelware 1Mb upgrade memory call. 

M/CROPOLIS 	 IBM PRINTERS 
1355/145Mb, ESOl,FH,28ms. 1299. Proprinler II, 24Dcps .............. 419. 
1335/70Mb. MFM, FH,29ms. .. 669. Proprinler X24,240cps24pin 599. 

Proprinler XL24,240cps 24pin 799. 
MAXTOR 
XT 1085/70Mb,FH,MFM,27ms 799. NEC 

~Ws°6~Mi~~~~o:Y.~.s.:: :~~~: 	 m~&5~'lrJ~'.3.60.~~~~~pi~s9Ji~:
LC890 Sllentwriler ................ 3395. 


MINISCRIBE 

~m ::::: ::::::::::::::::::::::::::::::::: ~~: 	~~JfiMi1 .................... 489/659.

3085 .......................................699. 	 ML393/393C ............... 99511095. 


PANASONIC 	 HYUNDAI 
1080/1190 .. ................... 189/250. Hyundai286/Turbo16TE .......... call. 

1092/1592 .................... 325/405. 

1524/1124 ..................... 549/349. NEC 

Panasonic 4450 Laser ......... 1419. 
 ~\~~~~:~. ~~~'.~'.~~·p·e·~~.~~~.. ~:::: 
STAR 

NX 1000, 80 col, 9 pin ........... 199. SHARP 

NX 1000. Rainbow, 80 col, .....269. PC7241 Portable286, 40Mb 1799. 

NX 2400, 80 col. 24 pin ......... 299. 


TOSHIBA LAPTOPS 
TOSHIBA 
P321SL. 24pin. 216cps ......... 468. +1 ~~~F~'ll~8oH'ii :: :: ..·1sniJ~~: 

P341SL, 24pin, 216cps ......... 589. T1600/3100e ............. 3295/28n.
P351SX,(color add $179) ...... 979. T3200 286 full keybd,40Mb 3495. 
Expresswriler301/31 ...... 319/399. T5100/5200 ............... 4575/5988. 
Pagelaser 12. 
High volume laser ................ 2499. ZENITH 

Super.port Model2/Model20 . call. 
MOOEMS•COMMU,NICATIONS Super.port 286 

Model20/Model40 ................. call. 
Advanced MODEMS Turbosport 3861386 w/modemcall. 
1200baud w/soltware!inl) ...... 49. 
1200baud w/sollware exl) ........ 87. 

2400baud w/sottware int) ....... 96. i~~~~~"~ti~,·jii~M+~

2400baud w/soltware exl) ......139. 	 3COM 

Et11erllnk card ..... .. ..... 418. 
COMPLETE PC 

CFAX 4800 PC lax board ........ 288. WESTERN DIGITAL 

CFAX 9600 PC lax board ........ 449. StarLanPLUS 

Hand Scan 400 kit w/sw(3 users) ................. 877. 

200.J00,400dpi resolution ...... 178. (network for less than $300/node)

HalfPage Scanner ................... 188. ViaNet LAN software ................ 85. 

FullPage Scanner ....................548. Starhub .................................. 329. 

Complete Answering Machine .. 247. Ethercard PLUS ..................... 249. 


Ethercard PLUS TP 
HAYES (twisted pairs) ....... ..... 319. 
1200/2400 (Internal) ....... 269/378. Ethercard PLUS/A
Smartmodem 2400 (extemal) 423. (mlcrochannel) .......................319. 

INTEL PtOTTERS •)
Connection Coprocessor ........ 699. ;_'~ .. i-tu.·:. . :,Mtit~ 


optional 2400baud Modem ..... 219. HOUSTON INSTRUMENTS 

2400B Modem2, 50z,60,70,8 .. 319. DMP52/52MP .. ...................... call. 

2400B Classic Modem2, ......... 269. SCANCAO ...............................call. 


DMP56A/61/62 .......................call. 

MIGENT 
Pocket MODEM 1200 .... .. !B/•179. CALCOMP 

1023 ........ 3835. 1042 ....... 7535. 

PRACTICAL PERIPHERALS 1042 ........ 6475. 1044 .......9910. 

1200/2400 (Internal/ ......... 641149. 

1200/2400 (exlerna) .........79/178. KURTA 


1212 ISl .... 349. 12x17 ........ 499. 
PROMETHEUS 36x48 .... .. 2888. 4 bttn cursr. 74. 
2400G (external) .................. 188. 
12008/24008 (Internal) .... 89/149 SUMMASKETCH 

12x12 ........ 375. 12x18 ........ 629.

rtiri"ifPRM'tRMi~~S: 

AMDEK 

Editor's 
Choice 

Why 
ACP 
sells 

149 599410A/1280 .. ... ' • ~~r-4D~~6°13. 3:l~~:B~BB is. ~A"~8k~~~~A"~~1i~i.s~~'..:~~~~: 
IBM MONITORS 31/2' DSODHD .........................39. 

8503/8512 ..... 199/499. SYMANTECO & A ........ ...... 212. 

8513/8514 ... .. ...... 549/1195. 3M 51/4' DSDD . 8. 


51/4' DSHO 14. 31/2' DSDD 15. TRAVELING SOFTWARE 
NEC 31/2' OSDOHD .........................39. Laplink Plus .............. ................79. 
Mumsyrc 11/Multisjll: Plus 595/887. 
Mumsyrc 2A/Mu~syrc 30 4991720. BULK XEROX Ventura ....................499. 
Multisync XL 20'(1024x768) 2099. 5 t/4° OSDD box of 100 ........... 35. 
Monograph sys (1024x1024) 1499. 5 1/4' DSHD box of 100 ........... 59. WORDPERFECT 

WordPertect v5.0 .................... 224. 
SAMSUNG•IMTEC Advanced PRINTER BUFFERS WordPertect Library ..................65. 
1256A 12' amber TTL mono... 88. ACP 256K parallel butter .. ...... 198. ...If you don't see It, call us! 
1457A14° amber flat screen .. 128. 
1457W14' white flat screen ... 135. 

1464K 14' CGA/RG8 Color .... 248. 

145314'EGAColor ............... 375. 

14530 14" VGA Color.............. 375. 

145514' Multiscan Color ........439. 

567115° Fullpg while w/card ... 699. 


WYSE 

WY30/WY5014' terminal 329/399.

WY60/WY150 ................ 419/419. 


.,;IfYOll don't S8f1 wh11t 
}'l!u wa111 /ls/lid here (ir · 
afthe price you nea<{.­

CALL US, 
WE'LL GET IT/ 

WESTERN 
DIGITAL 
Everything you'd 
ever want in a 
motherboard... 

WDM-20 
• 12.5 MHz 80286 • Expandable to 4 Mb 
• EGA on board • IBM PS/2 286 compatible 

Call ACP for case power supply and 
your custom configurations. 

•Advanced Com uter Products inc. 
1310 E.Edinger, Santa Ana, CA 92705 • FAX 714-558·1603 • Customer Service 714-558-1356 • Sales 11.4-558-8813 . . 
We accept MC!VISAIAMEX. No surcharg~ for credit.car.~ orde~s. Your !=Srd not charge~ unttl we .ship. 1p0D(o guarantee, defective software replaced 1mmed1ately, defective hardware .repaired 

or replaced at our discretion. Items subject to availability. Prrces subject to change without notice. Shipping $3.00 per order 1st 10 lbs. UPS Ground. Federal Express next day available. 

JULY 1989 • BY TE 	 325Circle 28 on Reader Service Card 

http:w/512K.PS


intef MATH 
PART SIZE SPEED PRICE PART SIZE SPEED PRICE PART SIZE SPEED Vpp PRICE 

COPROCESSORS 2112 256 x4 450ns 2.99 4116-150 16384x1 150ns .99 2708 1024x8 450ns 25V 4.95 
2114 1024x4 450ns .99 4164-150 65536x1 150ns 2.49 2716 2048x8 450ns 25V 3.49 
2114L·2 1024x4 200ns 1.49 4164-120 65536x1 120ns 2.89 2716-1 204Bx8 350ns 25V 3.95 

8-8/T COPROCESSORS 

# \ 
TMS4044·3 4096x1 300ns 2.49 4164-100 65536x1 100ns 3.39 2732 4096xB 450ns 25V 3.95 

8087 5MHz 97.95 TMM2016-200 2048x8 200ns 2.95 TMS4416 16384x4 150ns 8.95 TMS2532 4096x8 450ns 25V 5.95 
TMM2016·150 204Bx8 150ns 3.25 41128-150 131072x1 150ns 4.95 2732A 4096x8 250ns 21V 3.958087·2 8 MHz 139.95 ,p 
TMM2016·100 204Bx8 100ns 3.95 TMS4464-15 65536x4 150ns 14.95 2764 8192x8 450ns 12.5V 3A9 

8087-1 10 MHz 189.95 #. ., HM8116-4 2048x8 200ns 2.95 TMS4464-12 65536x4 120ns 15.95 2764-250 8192x8 250ns 12.5V 3.69 

16-8/T COPROCESSORS, 1 1~ HM6116-3 2048x8 150ns 3.95 HM51258-100 262144x1 100ns 10.95 2784-200 8192xB 200ns 12.5V 4.25 

80287 6 MHz 157.95 • \ HM6116-2 2048xB 120ns 4.95 41256-150 262144x1 150ns 6.49 27C64 8192x8 250ns 12.5V 4.95 

80287-8 8 MHz 219.95 HM6116LP-4 2048x8 200ns 3.95 41256-120 262144x1 120ns 6.99 27128 16384x8 250ns 12.5V 4.25 

80287-10 10 MHz 264.95 HM6116LP-3 2048x8 150ns 4.49 41256-100 262144x1 100ns 7.99 27128A-200 16384x8 200ns 12.5V 5.95• HM6116LP·2 2048x8 120ns 5.49 41256-80 262144x1 eons 8.49 27256 32768xB 250ns 12.5V 4.95 
32-8/T COPROCESSORS HM6264LP-15 8192x8 150ns 8.95 1 MB-120 1048576x1 120ns 19.95 27256-200 32768x8 200ns 12.5V 5.95 

80387-16 16 MHz 397.95 HM6264LP-12 8192x8 120ns 9.95 1 MB·100 1048576x1 100ns 21.95 27C256 32768x8 250ns 12.5V 5.95 

80387-SX 16 MHz 389.95 5 YEAR HM43256LP-15 32768x8 150ns 24.95 1 MB-80 1048576x1 eons 24.95 27512 65536x8 250ns 12.5V 8.95 

80387·20 20 MHz 469.95 WARRANTY HM43256LP-12 32768x8 t20ns 29.95 414256-100 262144x4 100ns 29.95 27C512 65536x8 250ns 12.5V 9.95 

80387-25 25 MHz 589.95 HM43256LP· 10 32768x8 100ns 34.85 414256-80 262144x4 eons 36.95 27C101· 20 131072x8 200ns 12.5V 29.95 
• CALL TO CONFIRM CURRENT PRICES 8 • CALL TO CONFIRM CURRENT PRICES • • CALL TO CONFIRM CURRENT PRICES • 

SIMM MODULES .­ EPROM ERASERS 
41256A88-15 256K x 8·BIT FOR MAC 1SOno $69,95 
41256ABll-12 256K x 8·BIT FOR MAC 120ns $74.95 DATARASE II $39.95 
41256A8B·10 256K x 8·BIT FOR MAC 100ns $84.95 • SHIRT POCKET SIZEI 

74 SERIES LOGIC 42100A8B-10 1MBx8·BIT FOR MAC 100ns $239.96 • ERASES MOST EPROMS/ 
41256A9B-15 256K x 9·BIT FOR PC 150ns $79.95 EPLD'S IN 3 MINUTES• ALL 

7400 74LS76 .29 74S 41256A9B-12 256K x 9·BIT FOR PC 120ns $84.95 SIZES UP TO 4 AT A TIME 

7400 .19 74LS83 .49 74SOO .29 41256A98·10 256K x 9-BIT FOR PC 100ns $94.95 DATARASEll
41256A98-80 256K x 9·BIT FOR PC eons $109.957402 .19 74LS85 .49 74S02 .29 
42100A9B·10 1MB x 9·BIT FOR PC 100ns $279.95 

7404 .19 74LS86 .22 74S04 .29 
7405 .25 74S32 .35 421 OOA9B-80 1MB x 9·BIT FOR PC sons $299.95 SPECTRON/CS CORPORATION 

74LS90 .39 
7406 .29 74LS92 .49 74S74 .49 Model Timer tor Intensity Unit 
7407 .29 74LS93 .39 74586 .35 

( Oe1td;c Chi s (uW/Cm') Cost 
7408 .24 74LS109 .36 74S112 .50 PE-140 ND 9 8,000 $89 
7410 .19 74LS112 .29 745138 .79 PE· 140T YES 9 8,000 $139 
7411 .215 74LS123 .49 74S240 1.49 

HIGH-TECH 
PE·240T YES 12 9,600 $189 

7414 .49 74LS125 .39 745244 1.49 PL-265T YES 30 9,600 $255 
7416 .215 74LS132 .39 74S287 1.69 
7417 .25 74LS138 .39 74S288 1.69 
7420 .19 74LS139 .39 74S373 1.69 

SPOTLIGHT7432 .29 74LS151 .39 74S374 1.69 M ICROPROCESSORS 7447 .89 74LS153 .39 
7473 .34 74LS154 1.49 74F 

8000 8200 65007474 .33 74LS155 .59 74FOO .35 Here at JDR we are constantly reminded how difficult It 117475 .45 74LS156 .49 74F04 .35 8031 3.95 8254 2.79 6502 2.25 
7476 .35 74LS157 .35 74FOB .36 

to keep up wUh new developments. Four years ago we could 8035 1.49 8255 1.99 6502A 2.69 
7586 .35 74LS158 .29 74F32 .35 

assure our customers thal they needed 9 chips at a time to 8039 1.95 8255·5 2.49 65028 4.25 
7489 2.15 74LS161 .39 74f74 .39 expand their PC. Then the AT became popular and we began 8052AH 8258 15,95 65C02' 7.95 
7490 .39 74LS163 .39 74F138 .79 

saying 9 for PC's and 18 for 80286·based machines. Later we BASIC 34.95 8259 1.95 6522 2.95 
7493 .35 74LS164 .49 74F244 1.29 

sold that you added memory to an 80386 using 36 chips el a 8080 2.49 8259·5 2.29 6526 13.95 
74121 . 29 74LS165 .65 

time . 8085 1.95 8272 4.39 6532 5.95 
74123 .49 74LS166 ,95 74HC 

When the available memory chlpa were designed so that 8085A-2 3.75 8274 4.95 6551 2.95 
74151 .55 74LS175 .39 74HCOO .21 

one chip aupported one bit on the data bus, It Wat eesy to 8088 5.99 8275 16.95 6581 14.95 
74154 1.49 74LS192 .69 make rules Ilka these. But the rules have changed, which can 8088-2 7.95 8279 2.49 'CMOS 
74157 .55 74LS193 .69 

74HC04 .25 be very good as we 1h1tl shortly see. The number of chips Is 8155 2.49 8279-5 2.9574HC08 .25 680074166 1.00 74LS197 .59 74HC14 .35 
really dete1111lned by lhe width of the dale bus AND tho width of 8155-2 3.95 8282 3.95 

74LS221 .59 74HC32 .35 
the Dynamic RAM memory chip. 8156 2.95 8283 3.95 6800 1.95 

74!SOO 74LS240 .68 74HC74 .35 For example, If you u1ed a 1 Meg chip that ls configured 8741 9.95 8284 2.25 6802 2.95 
74l.SOO .16 74LS241 .69 74HC138 .45 256K by 4 bits wide, you could design an 80386 motllarboerd 8748 7.95 8288 3.95 6809 2.95 
74LS02 .17 74LS244 .69 74HC139 .45 that la expandable In Increment• of 9 chips at e time. (256K by 8749 9.95 8287 3.95 88B09 5.99 
74LS03 .18 74LS245 .79 74HC154 1.09 4'9 =256K by 1'36). Tha obvloua advantage ls the savings In 8755 14.95 8288 4.95 8809E 2.95 
74LS04 .16 74LS251 .49 74HC157 .55 board space, which makes room for more memory, and the 8200 Z-80 68B09E 5,49 
74LS05 .18 74LS257 • 39 lower cast for memory1 since 1 Meg chips cost less . 6808 2.49 
74LS08 .18 74LS258 .49 

74HC244 .85 8205 3.29 ZBO·CPU 1.25 8810 1.95 74HC245 .85 Because the goal ls to create products that are 
74LS10 .16 74LS259 1.29 74HC373 .69 reliable, campetlble, full featured and campetlllvely priced, the 8212 1.49 ZBOA·CPU 1.29 6821 1.25 
74LS11 .22 74LS2&0 .49 74HC374 .69 new 1 Meg chips In bolh 1 Meg by 1 and 256K by 4 are vary 6218 1.49 Z80B-CPU 2.75 68821 1.85 
74LS14 .39 74LS273 .79 deslrable. With that In mind, look far new products that take 8224 2.25 Z80A·CTC 1.69 6840 3.95 
74LS20 .17 74LS279 .39 advantage at these more flexible memory options. 8228 2.25 ZBOB·CTC 4.25 6845 2.75 
74LS21 .22 74LS322 3.95 74HCT 8237 3.95 Z80A-DART 5.95 6847 4.75 
74LS27 .23 74LS323 2.49 74HCTOO .25 

Derick MaDr., Director of lil'\!ilhNltng 8237-5 4.75 Z80B-DART 6.95 6850 1.95 
74LS30 .17 74LS367 .39 74HCT04 .27 8238 4.49 ZBOA-DMA 5.95 6883 22.95 
74LS32 .18 74LS373 .79 74HCTOB .25 PALS STARTER KIT 8243 1.95 ZBOA·PID 1.89 V-2074LS38 .26 74LS374 .79 74HCT32 .27 8250 6.95 Z80B·PID 4.25 
74LS42 .39 74LS377 .79 74HCT138 .3& 

16L8 $2.95 20L8 $4.95 COMPLETE ENTRY·LEVEL 8251 1.29 Z80A-SIO/O 5.95 V20 6.95 
74LS47 .75 74LS393 .79 74HCT240 .89 

16R4 2.95 20R4 4.95 PAL DEVELOPMENT KIT 8251A 1.69 Z80A-SI0/1 5.95 V20-8 8.95 
74LS51 .17 74LS541 1.49 74HCT244 .89 

16R6 2.95 20R6 4.95 FROM CUPL. 8253 1.59 Z80A-SID/2 5.95 Y2G-10 tt.95 
74LS73 .29 74LS670 .88 74HCT245 .99 

16R8 2.95 20R8 4.95 MOD-MPL-SOFT $99.95 8253-5 1.95 Z8671 BASIC 9.95 Y30 13.95 
74LS74 .24 74LS582 3.20 74HCT373 .99 

20X8 4.95 

74LS75 .29 74LS688 2.40 74HCT374 .99 

MISC. CRYSTALS CRYSTAL LINEAR COMPONENTS 
STANDARD CMOS LOGIC ADC0804 2.99 S2.788KHz .95 OSCILL. TL071 .69 TLA97 3.25 MC3487 2.95 

SHORTING ADC0809 3.85 1.0MHz 2.95 1.0MHz 5.96 TL072 1.09 NE555 .29 LM3900 .49 
.19 4050 BLOCKS 

DACOBOO 3.29 1,8432 2.95 1.8432 5.95 TL084 1.49 NE556 .49 LM3909 .98 
.19 4051 DAC0808 1.95 2.0 1.95 2.0 5.95 LM301 .34 NE558 .79 LM3914 1.89 
.35 4080 1793 9.95 2.4576 1.95 2.4576 5.95 LM309K 1.25 LM565 .95 IC7760 1.99 
.29 4066 8272 4.39 3.579545 1.95 4.0 4.95 LM311 .59 LM567 .79 7805T .49 
.29 4069 COM8116 8.95 4.0 1.95 5.0688 4.95 LM311K 3.49 NE570 2.95 7808T A9 
.48 4093 UPD765 4.39 5.0688 1.95 8.0 4.95 LM317T .89 NE590 2.50 7812T .49 
.49 14411 1691 6.95 6.0 1.95 10.0 4.95 LM318 1.49 LM723 .49 7815T .49 
.69 4511 2143 6.95 8.0 1.95 14.31818 1.95 LM319 1.25 LM741 .29 7905T .59
.89 4538 AY5-3600 10.0 1.95 16.0 4.95 LM323K 3.49 MC1330 1.69 7912T .59 
.211 4702 PRO 11.95 12.0 1.95 18.432 4.95 LM324 .34 MC1350 1.19 7915T .59

AY3-1015 4.95 14.31818 1.95 20.0 4.95 LM334 1.19 LM1458 .35 MAX232 7.95
AYS-1013 3.95 16.0 1.95 24.0 4.95 LM336 1.75 LM1488 .49 ICL8038 3.85DISCRETE MC146818 5.95 18.0 1.95 LM338K 4.49 LM1489 .49 ICM7207A 5.95 

.49 MM58167 9.95 20.0 1.95 LM339 .59 LM1496 .65 ICM7208 15.95 
10/1 .00 MM58174 9.85 22.1184 1.95 LF353 .58 ULN2003 .79 75150 1.95 
2511 .00 MSM5832 2.95 24.0 1.95 LF356 .99 XR2206 3.95 75154 1.95 

.55 IM6402 3.95 l.M358 .59 XR2211 2.95 75188 1.25 

.10 IM6403 9.95 LM380 .89 CA3046 .89 75189 1.25 

.25 INS8250 6.95 LM388 .89 CA3148 1.29 75451 .39 

.79 NS16450 10.95 LM383 .45 MC3470 1.85 75452 .39 
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POWER SUPPLIES SOLDER STAT/ONS 
135 WATT POWER SUPPLY SOLDER/DESOLDER STATION 
• UL APPROVED- • OIL-FREE VACUUM PUMP 
• +SV @1 SA, +12V @ 4.2A, • TEMP ADJUSTS (212' F-900' F)

-SV@ .SA, -12V@ .SA & VACUUM (0·60 CMtHG)
PS-135 $59.95 • WITH GUN-REST, COOLING TRAY,
PS-150 1SOW SUPPLY $69.95 WIRE BRUSH & TIP CLEANER ROD 
200 WATT POWER SUPPLY 	 XY999SD $399.95 

XV999D DESOLDER ONLY $349.99• UL APPROVED 
• +SV@20A, +12V@ 7A, DELUXE SOLDER STATION·SV@.SA. ·12V@.SA 

PS-200 $89.95 
 • 	ROTARY SWITCH TEMP 

CONTROL (200 ' F-878 'F RANGE)
APPLE TYPE SUPPLY • LED TEMPERATURE READOUTS 
• WITH APPLE CONNECTOR • INCLUDES COOLING TRAY 
• +SV@6A,+12V@3A, XY9·60L $79.95

·SV@ 1A, -12V@ 1A 
PS-A $49.95 SOLDER STATION 
36 WATT POWER SUPPLY • UL APPROVED 
• +SV@2.SA, +12V@1 .SA • HEAT SETTING ADJUSTS-
• 3 PIN INPUT, 6 PIN OUTPUT 	 • TIP TEMPERATURE READOUT 

• REPLACEME NT TIPS@ $2.9S 
PS·3045 $ 12.95 
• SELECTABLE 110V-220V 

168-3C $59.95 

W/REWRAP 

PROTOTYPE CARDS 


FR-4 EPOXY GLASS LAMINA TE WITH GOLD PLATED 

EDGECARD FINGERS AND SILK SCREENED LEGENDS 


JDR·PR1 WITH +SV AND GROUND PLANE $21.95 
JDR·PR2 ABOVE WITH l/Q DECODING LAYOUT $29.95 
JDR-PR2PK PARTS KIT FOR JDR-PR2 ABOVE $8.95 

FOR AT 

JDR·PR10 16BITWITH1/0 DECODING LAYOUT $34.95 

JDR·PR10PK PARTS KIT FOR JDR-PR10 ABOVE $12.95 


FORPS/2 
JDf'H1R 32 32 BIT PROTOTYPE CARD 9.95 
JDR·Pft16 16 BIT WITH 1/Q DECODING LAYOUT 9.95 
J DR-PRl 6.Pk PARTS KIT FOR JDR-PR16 ABOVE 5.95 
J DR·PR1 gy· 16 BIT FOR VIDEO APPLICATIONS 39.95n 

/DR /NSTRUMENTS--2 YEAR WARRANTY!EXTENDER CARDS 
PARALL. SERIAL PRICE FOR PROTOTYPE DEBUGGING, 35 MHZ DUAL TRACE OSCILLOSCOPE 


2-WAY AB·P AB·S 39.95 TESTING ANO TROUBLESHOOTING 
 • WIDE BAND WIDTH • VARIABLE HOLDOFF 
24•95 MODEL·3500 (SHOWN) $499.9 

3·WAY RSP·3 RSS-3 27.95 EXT-80286 AT COMPATIBLE 39.95 
2-WAY RSP·2 RSS-2 EXT-8088 XT COMPATIBLE 129.95 

20 MHZ DUAL TRACE OSCILLOSCOPE 
~~~--4~-W~A~Y~~R~S~P·-4~~R~S~S-~4~2:9~.9~5~· EXT-16 MICROCHANNEL 16-BIT 69.95 • TV SYNC FILTER • COMPONENTS TESTER111 	 EXT-32 MICROCHANNEL 32·BIT 99.95 

MODEL 2000 $389.95 

3.5 DIGIT PROBE TYPE DMMMOLDED COMPUTER CABLES 
• AUTORANGING • AC/DC 2V • SOOV, RESIS. 2K-2M 

GOL~PLATEO CONTACTS; 100% SHIELDED DPM·1000 (SHOWN) $54,95
CBL·PRINTER PC PRINTER CABLE 9.95 
CBL·PRINTER-25 AS ABOVE-25 FT. 15.95 3.5 DIGIT POCKET SIZE DMM 
CBL-PRINTER·RA RT. ANGL. PRINTER 15.95 • BASIC DC ACCURACY 10.S% • 14 RANGES 

CBL-D82S-MM DB2S MALE-MALE 9.95 DMM-100 $29.95 

CBL-D82S-MF DB25 MALE·FEMALE 9.95 

CBL-9-SERIAL 9 PIN·2S PIN SERIAL 6.95 
 3.5 DIGIT FULL FUNCTION DMM 
CBL·KBD·EXT KEYBOARD EXTEN. 7.95 • BASIC DC ACCURACY 10.2S% • 22 RANGES 

CBL-CNT·MM 36 PIN CENTRON.·MIM 14.95 
 DMM·200 	 $49.95 
CBL·HD-20 20 PIN HARD DISK 3.95 PDS-1·1)(1 1360 TIE PTS 12.95 
CBL·HD-34D 34 PIN DUAL HARD DISK 6.95 PDS-200 1660 TIE PTS 19.95 THE ULTIMATE 3.5 DIGIT DMM 
CBL-FDC-EXT 37 PIN EXT. FLOPPY 9.95 PDS-300 2390TIE PTS 24.95 • BASIC DC ACCURACY 10.2S% • 34 RANGES 
CBL·MNT-9 9 PIN MONITOR EXTEN. 6.95 • TEMP, TRANSISTOR & RESISTANCE FEATURESPDMOO 3220 TIE PTS 34.951
 
CBL-MODEM DB2S·DB25 FEMALE 7.95 DMM-300 (SHOWN) $79.95 

RS-232 

BREAKOUT BOX 


FOR TROUBLESHOOTING 

SERIAL COMMUN/CATIONS 


• OPEN/CLOSE INDIVIDUAL 
CIRCUITS • 20 JUMPERS 
CROSS-CONNECT ANY TWO 
CIRCUITS • 10 CIRCUIT PC BREADBOARD 
ACTIVITY LEDS 
GENDER-BO $34.95 

PROTECTS YOUR EQUIPMENT/ 

• SIX 3·PRONG AC OUTLETS 	 D-SUBMINIATURE CONNECTORS 
• ACCEPTS UP TO 24 14-PIN ICS• 15 AMP CIRCUIT BREAKER 
• 1940 TIE POINTS 	 DESCRIPTION ORDER BY• 6' HEAVY DUTY CORO 
• EXT FEMALE DB25 D·SUB CONNECT.• 15 AMP MAX LOAD. 187S WATTS MALE DBxxPPDS-604 $49.95 SOLDER CUP• UL APPROVED FEMALE DBxxS 

POWER-SURGE $12.95 MALE DBxxPR
POWER-STRIP WtO SURGE $9.95 l-- ""-·""'""';o__-----1-_cF.!iM!!!A,,,L,,E;_j_ _.,o,...,BxxSRGENDER CHANGERS MALE DBxx~-WIREWRAP FEMALE DBxxSWWGENDER-FF FEMALE·FEMALE ll.95 LITHIUM BATTERY GENDER-MM MALE-MALE 7.95 MA E IDBxxPIDC RIBBON CABLEGENDER-MF MALE-FEMALE 7.95 FEMAL IDBxx• 6V FOR 286 AND 386 PCS GENDER-NM NULL MODEM 8.95 METAL MHOODxx• MOTHERBOARD CONNECTOR HOODSGENDER.JS JUMPER BOX .95 PLASTIC HOODxx• ADHESIVE VELCRO MOUNTING GENDER·MT MINITESTER $14.95 

.45 

.49 

.49 

.55 
1.69 
2.76 
1.39 
1.45 
1.05 
.39 

.59 

.69 

.69 

.75 
2.56 
4.27 
1.99 
2.05 
1.15 
.39 

.69 

.75 

.. 
-
-

1.25 

.69 

.75 
,79 
,85 2.4 
3.89 5.60 ­
6.84 9.95 ­
2.25 4.25 .. 
2.35 ' 4.49 ­
1.25 
.39 .69 .75 

STRIP 
LITHIUM 6.BV 

GENDER-VGA 
GENDER-9-25 

DB9·DB1S 
DB9-DB25 

$19.95 
$4.95 

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED 
"xx" OF THE "ORDER BY" PART NUMBER LISTED. EXAMPLE : A 15 PIN RIGHT ANGLE MALE 
PC SOLDER WOULD BE OB15PR 

IC SOCKETS/DIP CONNECTORS 

FLOPPY OR/VE FOR APPLE II SERIES 
AP·150 (W/CABLE, CONNECTOR) $99.95 
REPLACEMENT KEYBOARD FOR APPLE II & //' 
KEYBOARD-AP $59.95 
EPROM PROGRAMMER. NOT REC. FOR CMOS. 
RP-525 (NO POWER SUPPLY REC.) $89.95 
mr li'AM ·CA:RD 8 00$1$ 4llK Af'f'LJI 70 IUIC 
RAM-OARD (2 'l'E,o,11 W~RRA>ITY) $39.9§ 

ORDER BY 

xxST 
xxWW 
ZIFxx 
AUGATxx 
AUGATxxWW 
ICCxx 

.11 

.59 
.. 

.55 

14 
.11 
.69 

5.95 
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2400 BAUD 
MODEM$ ..

Bg9s 
• HltYes CCf~P~TllliuN 
• 1/l-CNID • ~uro DIAl.IANS.YJJ;i1 
• seu'·T~!3T 00 PCt/IER Ui' 
• Fi'Ul.L Atm HALP OUPUlX 
• TOUCflTONE O~ l'U.SE OW.ltm. 
•~ND PHCN;; ,!ACK • CALI. PRC(;RI!,~ Wi.?NiTCflll«I 
• ADJIUS.TAEIL~ ~Cl..u~£ 

PR0-241 

PROMETHEUS MODEMS 
INTERNAL MODEMS (MIRROR II SOFTWARE INCWDEDJ 
PR0-241 2400 BAUD 112 CARD $99.95 
PR0-121 1200 BAUD 112 CARD $69.95 

EXTERNAL MODEMS IREQ. SERIAL PORT, CABLE, SOFTWARE) 
PR0·24E 2400 BAUD $149.95 
PR0·12E 1200 BAUD $99.95 

APPLE/MACINTOSH COMPATIBLE MODEMS 
EXTERNAL MODEMS, AS ABOVE WITH CABLE & SOFTWARE 
PR0-24EM MAC 2400 BAUD $199.95 
PR0-24A APPLE 112400 BAUD $179.95 
PR0·12A APPLE 111200 BAUD $139.95 

24-HR. ON- LINE ORDERING 

(408) 559-0253 

JDR's Bulletin Board offers technical 

support, conferencing and morel 

"I will not hesitate to order ANYTHING 
from .JDR-becausc I know your 1)()licy is 
to stand behind your products 100%" 

-Robert Rincly, <lrancl Forks, ND 

Dn SERIAL M OUSE 
• 3-BUTTON OPTO-MECHANICAL 
• 200 D.P.1. 
•USES SERIAL PORT COM 1/2 
•INCL. SOFTWARE DRIVERS 
•5·1/2'CABLE 
DMS·200 E 

MOUSE AND HALO·DPE SQFiWARE 

DMS-200 $59.95 


NEW LOG/TECH 3 BUTTON MOUSE 
NEW SERIES 9 MICE FEATURE 320 DPI RESOLUTION. 
MICE ARE ALSO PS/2 COMPATIBLE 

I 	tggg~-P ~~=:~~ ~g~~~ WiPAINTSHOW 
LOGC9-PBL SERIAL MOUSE WiPUBLISHER 
LOGC9-PC SERIAL MOUSE W/PAINT/CAD 
LOGB9 BUS MOUSE 
LOGB9-P BUS MOUSE WIPAINTSHOW 
LOGB9-PBL BUS MOUSE WiPUBLISHER 
LOG B9-PC BUS MOUSE WiPAINTiCAD 

MODULAR PROGRAMMING SYSTEM 

OUR INTEGRATED MODULAR PROGRAMMING SYSTEM EASILY 
EXPANDS! ALL THE MODULES USE A COMMON HOST ADAPTOR 
CARD, SO YOU CAN USE JUST ONE SLOT TO PROGRAM EPROMS, 
PROMS, PALS & MORE! 

HOST ADAPTOR CARD 
• UNIVERSAL INTERFACE FOR ALL 


THE PROGRAMMING MODULES! 

• SELECTABLE ADDRESSES 


PREVENTS CONFLICTS 

•HIGH QUALITY MOLDED CABLE 

MOD-MAC 


UNIVERSAL MODULE $499.99 
• PROGRAMS EPROMS. EEPROMS, 

PALS, Bl-POLAR PROMS, 8748 & 8751 

SERIES DEVICES, 16VB 20V8 GALS 

(GENERIC ARRAY LOGIC) FROM 


LATTICE, NS. SGS •TESTS TTL, CMOS, 

DYNAMIC & STATIC RAMS •LOAD DISK , 

SAVE DISK. EDIT, BLANK CHECK, PROGRAM, '11111••.. 

AUTO, READ MASTER, VERIFY & COMPARE -, 
• TEXTOOL SOCKET FOR .3" TO .6'W. IC'S (6-40 
MOD·MUP 

' . 


SERIAL 

$98.95 
$109.95 
$149.95 
$154.95 

$89.95 
$104.95 
$139.95 
$149.95 

COMPATIBLE 
PACKAGE 
• 720 X 540 MAX RESOLUTION 
• 640 X 480 IN 16 COLORS 
• 528 X 480 IN 256 COLORS 
• IBM STYLE MONITOR 
• VGA, EGA, CGA,AND MGA 

COMPATIBLE 
VGA-PKG (INCLUDES VGA CARD AND MONITOR) 

VGA MONITOR $359 
• 14" ANALOG MONITOR •GLARE RESISTANT SCREEN 
•TILT/SWIVEL BASE •FRONT MOUNTED POWER SWITCH 
VGA-MONITOR 

PAPER WHITE VGA $119.95 
14" GRAY SCALE MONITOR• 800 X 480 RESOLUTION 
MONO-VGA 

/DR MULTl 	 $429 
•FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS •HIGH RESOLUTION, 14" NON-GLARE DISPLAY 
•AUTO SWITCHING • TTUANALOG VIDEO INPUT 
JOA-MULTI 

EGA MONITOR $339 
• 640 X 200/350 RESOLUTION • 16 COLOR DISPLAY 
• 14" BLACK MATRIX SCREEN • 9·PIN CABLE 
EGA-MONITOR 

RGB MONITOR $239.95 
•COLOR/GREEN/AMBER SWITCH• 14" NON-GLARE SCREEN 
• 640 X200 MONOCHROME RESOLUTION, 320 X 200 COLOR 
• TILT AND SWIVEL BASE 
JDR·RGB 

FLAT SCREEN MONITOR $139.00 
•LOW DISTORTION, 14" GLARE-RESISTANT AMBER SCREEN 
• 720 X 350 MAXIMUM RESOLUTION ·IBM COMPATIBLE TTL 
INPUT • SWIVEL BASE 
GM·1488 

MONO-SAMSUNG WITH 12· SCREEN $129.95 
JOA-MONO 12" TTL MONOCHROME ·GREEN $69.95 
J DR·AMBER 12" TTL MONOCHROME ·AMBER $69.95 

TILT & SWIVEL MONITOR STANDS 
MS-100 DURABLE PLASTIC $ 12;95 
MS•200 WITH 5 OUTLETS & SURGE SUPPRESSOR $-39:9.li 

HIGH 
QUALITY 
KE\'BOARDS.._._______..~~~-
101 KEY ENHANCED, WITH SEPARATE CURSOR PAD: 
BTC-5339 AUTOSENSE FOR XT/ AT, AUTOREPEAT $69.95 
K103·A AUDIBLE "CLICK" STYLE $84.95 
MAX·5339 MAXI-SWITCH WITACTILE FEEDBACK $84.95 
84 KEY STYLES: 
BTC-5060 AUTOSENSE FOR XT/AT $59.9.5 
MAX-5060 MAXI-SWITCH WITACTILE FEEDBACK $64.95 

EPROM MODULE $119.95 
• PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS 
& EEPROMS FROM 16K TO 1024K •HEX TO OBJ 
CONVERTER •AUTO, BLANK CHECK/PROGRAM/ 
VERIFY • VPP 5. 12.5, 12.75. 13, 21 & 25 VOLTS 
•NORMAL. INTELLIGENT, INTERACTIVE, & QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD·MEP 
MOD-MEP-4 4-EPROM PROGRAMMER $169.95 
MOD-MEP-8 B·EPROM PROGRAMMER $259.95 
MOD·MEP·1616·EPROM PROGRAMMER $499.95 

DIGITAL IC MODULE•TESTS TTL, CMOS, DYNAMIC & STATIC RAM 
•AUTO SEARCH FOR UNKNOWN PART NUMBERS 
• USER-PROGRAMMABLE TEST PROCEDURES 
MOD-MIC 

PAL MODULE $249.95 
• PROGRAMS MMI, NS, Tl 20 & Tl 24 PIN DEVICES 
• BLANK CHECK, PROGRAM, AUTO, READMASTER, 
VERIFY & SECURITY FUSE BLOW 
MOD·MPL 
ENTRY-LEVEL PAL PROGRAMMING KIT BY CUPL 
MOD-MPL·SOFT $99.95 

HARD DISKS 
20MB $1 99 
30MB $219 
40 MB $3 19 
2BMS $389 

60MB i38 -· 
BOMB $569 

ATF.MXTAVG. FORM Ofll\'E
MODELSIZE 

SAEED FACTOR ONLY lUT KIT 

65 MS 5-1/4" $199 $249 $309ST-22520MB 
$373 

30MB RLL 
$29940 MS 3-1/2" $25920MB ST·125 
$279 $379 

30MB RLL 
65M8 5-114" $219ST·238 

$339 $42940 MS 3-112" 12~9ST-138 
40 11!3 5-1/4" S31 9 $42940MB ST-251 $369 
2B M<!i 5·1/4" $;349' $439 $499-40MB ST·25M 

$549 
ST-<109e 

5-1/4" $3119' $449ST·2n~MB ALL ~""" $679:IMS 5-1/4" "eu 

• ULTRA HIGH DENSITY 
• READ/WRITE 720K DISKS, 'T 
FDD·1.44X BLACK FACEPLATE 
FD0·1.44A BEIGE FACEPLATE 
FDD-1.44 SOFT SOFTWARE DRIVER $19.95 

1/2 HEIGHT FLOPPY DISK DRIVES: 
FD-558 5·114" TEAC OS/DD 360K $99.95 
FD-55G 5·1/4"TEAC OS/HD 1.2M $129.95 
FDD-360 5-114" OS/DD 360K $69.95 
FDD·1.2 5· 114" DSIHD 1 .2M $109.95 
FDD-3.5X 3-112" 720K (BLACK) $97.95 
FDD·3.5A 3·112" 720K (BEIGE) $97.95 

ARCHIVE TAPE BACK-UPS 
AR5240X 40 MB TAPE DRIVE FOR xrs & Ars $369.95 
AR5540A FAST40 MB TAPE DRIVE ATS ONLY $369.95 
AR2020 EXTERNAL CHASSIS & INTERFACE $159.95 
AR20A ADDITIONAL INTERFACE CARDS $89.95 
AR340 40 MB TAPE CARTRIDGE $24.95 

UPRIGH T$ 25' 
CASE i29') 
SPACE SAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES: 
• 250W POWER SUPPLY •MOUNTS 
FOR 3 FLOPPY & 4 HARD DRIVES 
•TURBO & RESET SWITCH • LED SPEED 
DISPLAY • POWER & DISK LED'S 
•ALL HARDWARE, FACEPLATE$ & SPEAKER 
CASE-100 
CASE-FLIP FOR BOBB BOARDS 
CASE-SLIDE FOR BOBB BOARDS 
CASE-70 FOR 286 BOARDS 
CASE-50 FOR 80881286 BOARDS 
CASE.JR MINl-286 W/1 SOW PS 

$129.95 ·------------· 
EPROM PROGRAMMER 
• PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 
•SUPPORTS VARIOUS PROGRAMMING FORMATS & 
VOLTAGES • SPLIT OR 
COMBINE CONTENTS OF 
SEVERAL EPROMS OF 
DIFFERENT SIZES 
• READ, WRITE , COPY, 
ERASE, CHECK & VERIFY 
•HEX/INTEL HEX SOFTWARE 

MOD·EPROM 
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$29.95 $279 

EXTERNAi 

$59.95 

"PRODUCT OF THE YEAR"-INFO WORLD 
"BEST OF 1988'-PC MAGAZINE 

SEND OR RECEIVE FAX'S "IN THE BACKGROUND" WITHOUT 
INTERRUPTING OTHER APPLICATIONS! COMPATIBLE WITH 
PCIXT, AT AND 386 COMPUTERS. INTEL 5 YEAR WARRANTY! 
• ON·BOARD 10MHZ 80186 COPROCESSOR • 256K RAM 
• SUPPORTS DCAllNTEL CAS, 9600 BPS FILE TRANSFER, 
INCLUDING FAX AND E-MAIL • INSTALLATION SOFTWARE, 
GRAPHICS EDITOR AND DIAGNOSTICS INCLUDED. 

• 9·PIN DOT MATRIX• 80 COL. • 200 CPS DRAFT. 30 CPS NLO 

We carry the full llne of high-quality EPSON printers 
and accessories. Call us toll-tree today to check 
our current pricing! 

PRINT 
MODEL HEAD 

EX-800 9-PIN 
FX-850 9-PIN 
L0-510 24-PIN 
LQ-950 24-PIN 
L0-1050 24-PIN 
L0-2550 24-PIN 

LOTUS 1 ·2·3. AUTODESK. AUTOCAD, GEM AND WINDOWS. 
MCT­ VGA-16 
MCT-VGA-8 8·BIT VERSION (ANALOG ONLY) 
MCT-VGA 8·BIT VGA (FOR ALL MONITORS) 

EGA ADAPTOR 
•IBM COMPATIBLE, PASSES IBM EGAIDIAGNOSTICS 
• 256K OF VIDEO RAM FOR 640 X 350 IN 16 OF 64 COLORS 
MCT-EGA 

COLOR GRAPHICS ADAPTOR 
•FOR RGB. COLOR AND COMPOSITE MONOCHROME 
• 6401320 X 200 RESOLUTION• LIGHT PEN INTERFACE 

MCT-CG 
MCT·CGP WITH PARALLEL PRINTER PORT $54.95 

MONOCHROME GRAPHICS $59.95 
•HERCULES COMPATIBLE •.SUPPORTS LOTUS 1·2·3 
• PARALLEL PAINTER PORT CONFIG. AS LPT1 OR 2 

MCT·MGP 

Dn 400 DP/ SCANNER 

$19995 $ 
• OUICKLYSCANS UPT04.1" W. 
IMAGES • 100, 200, 300, 400 DPI ,_.1111t 

BOTH DIRECTIONS • B&W & 3 , 
HALF-TONE MODES • 32 LEVELS OF 

$99.95 

GRAY SCALE • HERCULES. CGA. EGA _ j 
& VGA COMPATIBLE • INCLUDES HAL<!" 
DPE AND IMAGE EDITOR SOFTWARE 
HS-3000 

OCR-SOFT SOFTWARE 

MOTHERBOARDS 
25 MHZ 386 $1049 
LANDMARK AT SPEED 29.7MHZ 
NORTON SI 32.5 
•10/25 MHZ 
•16 MB RAM CAPACITY· SMB 

ON·BOARD(0K). 8 MB RAM CARD 


•USES 256K or 1MB DRAMS 
• 8 SLOTS · 1X32 BIT RAM 

2X 8·BIT & 5X 16-BIT 


•SHADOW RAM FOR BIOSNIDEO 
•INTERLEAVED MEMORY 
•ADJUSTABLE BUS SPEEDS 
•AMI BIOS 

MCT-386MB25 


10/20 MHZ 386 LANDMARK 25.8MHZINORTON SI 23.0 

MCT-386MB20 $849.00 
MCT-386-M 8MB RAM CARD FOR ABOVE(0K) $149.95 

MYLEX 386 ·Landmark 29.5Mhz/Norlon SI 23.5 
20MHZ 386 •1 MB INSTALLED · 64KB CACHE• NEAR 0 WAITS 
Ml-386MB20-1 $1499.00 
Ml-386MB20-4 MYLEX 386 20MHZ/4MB $2399.00 

MYLEX 386 - Landmark 23.SMhz/Norlon SI 18.7 
16MHZ 386 •1 MB INSTALLED• 64KB CACHE • NEAR 0 WAITS 
Ml-386MB·1 $1299.00 
Ml·386MB-4 MYLEX 386 16MHZ/4MB $1999.00 

MINI MYLEX 386 · Landmark 29.5Mhz/Norlon SI 23.5 
MYLEX MINl-386 20MHZ • 0K INSTALLED• 64KB CACHE 
MY-386JR20 $1299.00 
MY-386.JR MYLEX MINl-386 16MHZ/0K $1099.00 

20 MHZ 286 · Landmark 23.0Mhz/Nor/on Si 25.8 
XT SIZE · UP TO 8MB 0 WAIT RAM W/MEMORY CARD(0K) 
MCT· M286-20 $589.00 
MCT·M286-16 8/16 MHZ VERSION OF ABOVE $489.95 

12 MHZ 286 ·Landmark 15.5Mhz/Norlon SI 13.8 
XTSIZE • 6/12 MHZ• T04MB ON·BOARDW/1MB DRAMS(0K) 
MCT-M286-12 $299.00 
MCT-M286 6110 MH2 MINl-286 $269.95 

10 MHZ SINGLE CHIP 8088 TURBO - Norton SI 2. 1 
4.77/10 MHZ K'BRD SELECTABLE• 8 SLOTS• 640K CAPACITY 
MCT-TURB0-10 $99.00 

8 MHZ 8088 TURBO · Norton SI 1.7 
4.7718 MHZ K'BRO SELECTABLE· 8 SLOTS• 640K CAPACITY 
MCT· TURBO $95 .95 

EPSON LX-810 $179 

~ MODULAR CIRCUIT TECHNOLOGY 
DRIVE CONTROLLERS 
FLOPPY DISK CONTROLLER 
• CQNTAOLS UP TO 4 FLOPPIES • DSIDD AND OS/DO 
MCT-FDC 

1.2 MB FLOPPY CONTROLLER 
•SUPPORTS 2 FLOPPY DRIVES 

•CAN MIX 360K,720K, 1.2 MB & 1.44MB 

• 1.44MB REQUIRES SOFTWARE Of11 VER 
& DOS 3.2 OR ABOVE 

MCT-FDC-1.2 

FDD-1.44-SOFT 1.44MB SOFTWARE DRIVER 

HARD DISK CONTROLLER 
•SUPPORTS 16 DRIVE SIZES INCLUDING 10, 20. 30 AND 40MB 
• DIVIDES 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT·HDC 

RLL CONTROLLER $89.95 
•SUPPORTS 2 ALL HARD DRIVES • 50% FASTER DATA 
TRANSFER • FOR XT·COMPATIBLES 

MCT-RLL 

286/386 FD/HD CONTROLLER $149.95 
• 16-BIT DESIGN- SUPPORTS UP TO 2 FLOPPY DRIVES AND 2 
HARD DRIVES• SUPPORTS360K/720K/1 .2MB/1 .44MB 

MCT·AFH 

286/386 RLL CONTROLLER $199.95 
• SUPPORTS 2 ALL HOD'S & 2 FDD'S (360K/720K/1 .2MB 
1.44MB)• FASTER DATA TRANSFER FOR AT-COMPATIBLES 

MCT·AFH·RLL 

MUL TlFUNCTION 1/0 
MUL Tl 1/0 FLOPPY CONTROL $79.95 
•SUPPORTS UP TO 2 36-0K FLOPPIES • SERIAL, PARALLEL, 
GAME PORT AND CLOCK/CALENDAR 

MCT·MIO 

MULTI 1/0 CARD 
•SERIAL POAT 

·CLOCK/CALENDAR WITH BATTERY 

•PARALLEL PORT IS ADDRESSABLE AS 
LPTl OR LPT2 

MCT·IO 

286/386 MUL Tl 1/0 CARD 
•SERIAL. PARALLEL AND GAME PORTS • USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

MCT-AIO 

MONOGRAPH/CS MULTI 1/0 $119.75 
•CONTROLS 2 FLOPPIES •SERIAL, PARALLEL. GAME POAT • 
•CLOCK/CALENDAR • RUNS COLOR GRAPHICS IN B&W 

MCT-MGMIO 

MCT·MGAIO 2861386 MONOGRAPHICS l/O $99.95 

DISPLAY ADAPTORS i 

1 

16-8/T VGA CARD $329.95 
• REGISTER LEVEL - -

COMPATIBLE VGA CARD 

• RESOLUTION:1 024 X 768 
TEXT:132 COL. X 25 LINE 

'· - -­• SOFT-WARE DRIVERS FOR 

QUADRAM JT-FAX 

PC MAGAZINE'S "EDITORS CHOICE"! JUNE 1986 
THIS FAX BOARD WONT TIE UP YOUR COMPUTER! ITS 
MEMORY RESIDENT SOFTWARE WAITS IN THE 
BACKGROUND TO SEND OR RECEIVE FAXES, LETS YOU 
USE YOUR COMPUTER UNTIL A FAX IS ACTUALLY SENT OR 
RECEIVED. COMPATIBLE WITH SEVERAL PAGE SCANNERS. 

4800 BPS COMMUNICATIONS RATE 

RAM RESIDENT SOFTWARE 

COMPATIBLE WITH PC/XT/AT 

USES FAX, ASCII OR PC PAINT FILES 

CHOOSE INTERNAL CARD OR EXTERNAL PORTABLE 

JT-FAX INTERNAL MODEL $279.00 
JT-FAX-PORT EXTERNAL MODEL $349.00 
JT-FAX-9600 9600 BAUD (FULL·SIZE CARD) $549.00 

intef 

\ 

CONNECTION '· 
COPROCESSOR 

PCCB6000 $795.00 
PCC06010 2400 BAUD PIGGYBACK MODEM $249.00 
PCIB1200 INTEL INBOARD 386/PC $649.00 
PCMB4320 INTEL ABOVE BOARD PLUS $499.95 

576K RAM CARD $5 9.9'5 
• SHORT SLOT • USER SELECTABLE CONFIGURATION TO 

576K • 64K AND 256K RAM CHIPS IOK INSTALLED). 


MCT-RAM 

EXPANDED MEMORY CARD $139.95 
• 2MB MEMORY(0K INSTALLED) • USER EXPANDABLE TO 2 

MB USING 1 MB DRAMS· CONFORMS FULLY TO LIM EMS 3.2. 


MCT-AEMS 
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COMING UP IN BYTE 

PRODUCTS IN PERSPECTIVE: 

How do the most powerful MS-DOS laptop computers stack up? Our August 
Product Focus on 80386-based laptops will provide the answer. Speaking of 
laptops, we review NEC's diminutive yet powerful UltraLite-PC power 
that weighs less than 5 pounds. For PS/2 users, we evaluate Pixelworks' 
Ultra Clipper graphics board and three Modula-2 compilers from JPI, 
Stonybrook, and Logitech. 

On the Macintosh side, we'll report on Shiva's TeleBridge, which allows 
your network to access remote computers or other networks, and Virginia 
Systems' Sonar Professional 2.0, a text-search program. 

Finally, a software review looks at Traveling Software's much-ballyhooed 
ViewLink, an information management program with a unique approach. 

IN DEPTH: 

What are neural networks? How is data represented in neural networks, 
and what major applications is this type of processing technology being used 
for? Why are they good for solving problems that traditional computing 
isn't, and what's hidden in their hidden layers? All this and more in the 
August focus on neural networks. 

FEATURES: 

The lead feature article for the August issue is a piece on digital signal 
processors. DSPs are finding their way into every aspect of personal 
computing-in areas from fax transmission, to data encryption and 
compression, to voice digitization-in· fact, anyplace where analog signals 
become digitized. 

Increasingly, the Unix operating system is becoming an option for power 
users of personal computers. Another August feature will take a look at the 
Unix shell, a command programming language that provides the user 
interface to the operating system. In addition, we'll have a special article on·· 
very long instruction word technology, a new architecture considered by 
some to be the heir to RISC . 

Brett Glass looks Under the Hood at disk snoopers, software packages that 
look at and attempt to "repair" problem hard disks. What do these programs 
actually do, and how well do they do it? 

In his Some Assembly Required column, Rick Grehan will discuss a set of 
tools for the IBM PC that mimics the memory management of the Macintosh 
and lets you overcome some pesky barriers. 

In the Expert Advice section, our columns will include Computing at Chaos 
Manor, Down to Business, Macinations, OS/2 Notebook, NetWorks, and 
Unix /bin. Further, in the back of the book, our new book-review column 
by Hugh Kenner, Print Queue, and the op-ed-type Stop Bit will continue to 
enliven the format for those of us who like to read from back to front instead 
of the other way around. 

In our August Macintosh Special Edition, we'll have a full-featured lineup 
that will include Short Takes, First Impressions, and features. 

Computers For 

The Blind 


Talking ·computers give 
blind and visually 

impaired people access 
to electronic 

information. The 
question is how and 

how much? 

The answers can be 
found in "The Second 

Beginner's Guide to 
Personal Computers for 
the Blind and Visually 
Impaired" published by 

the National Braille 
Press. This 

comprehensive book 
contains a Buyer's 
Guide to talking 

microcomputers and 
large print display 
processors. More 

importantly it includes 
reviews, written by 

blind users, of software 
that works with 

speech. 

This invaluable 
resource book offers 
details on training 

programs in computer 
applications for the 

blind, and other useful 
information on how to 

buy and use special 
equipment. 

Send orders to: 

National Braille Press Inc. 


88 St. Stephen Street 

Boston, MA 02115 


(617) 266,6160 


$12 .95 for braille or casseue, $14.95 for 
print. ($3 extra for UPS shipping) 

NBP is a nonprofit braille printing and 
publishing house. 
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Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

HARDWARE 

800 ADD INS 

14 ALPHAPRODUCTS ••..•.•.. 311 

402 AMOS ................ 881S-18 

24 ATITECHNOLOGIES .......• 199 

32 B&C MICRO •.............. 321 

33 B&C MICRO .... ..•• ..••.•• 321 

404 BLUE CHIP . . . . . • • • • . . . 881S-32 

52 CAPITAL EQUIPMENT ....... 198 

73 CONTROL VISION .......... 317 

77 covox ......... . ......... 314 

81 CURTIS INC ............... 308 

82 DATA TRANSLATION ..•...... 54 

103 DIVERSIFIED TECH .••... . .. 102 

411 GAMMA PRODUCTIONS . 881S-24 

200 HANTZ & PARTNER .••••.... 324 

129 HIGH RES. TECH ........... 322 

415 INES . .. .............. 881S·28 

416 INTERQUADRAM .... . . "' 881S·5 
417 INTERQUADRAM ••...•.. 881S·7 

418 INTERQUADRAM .... . ... 881S·9 

145 IOTECH .................. 101 

547 JST PRODUCTS ••.•••••• 88PC·9 

548 JST PRODUCTS ........ . 88PC-9 

423 KAP .................. 881S-18 

158 LAWSON LABS .... ....... .. 321 

171 MAXON • • • • .. . • • • . . • .. . • . . 98 

427 MICROMINT • • . • • . • . • • . 881S-20 

428 MICRON TECHNOLDGY, INC . 881S-29 

186 MICROSTAR LAB ........... 322 

189 MIDI MUSIC .... . .......... 324 

208 NOHAU ....... .. ........ .. 321 

220 PERISCOPE ......... . ..... 121 

219 PERISCOPE .... . .......... 121 

231 QUA TECH .... . ........... 282 

244 REAL TIME DEVICES ••..•... 324 

322 RUPP CORP . ........ ...... 219 

323 RUPP CORP ...... . ........ 219 

324 RUPP CORP ............... 219 

325 RUPP CORP ............... 219 

326 RUPP CORP ............... 219 

327 RUPP CORP ............... 219 

503 TELETEK ...... . ....... 88NE-7 

504 TELETEK .••.••••...•. . 88NE·7 

558 TELETEK ............. . 88PC-5 

557 TELETEK . ............. 88PC·5 

286 TRUEVISION ........... . ... 93 

801 DRIVES 

21 ANALOG & DIGITAL PERIPH . . 309 

173 MEGA DRIVE .............. 185 

267 SlORAGE DIMENSIONS . 138,139 

268 SlORAGEDIMENSIONS . 138,139 

272 SYSGEN ................... 47 

802 HARDWARE PROGRAMMERS 

27 AVOCET & QUELO .......... 310 

. 

29 BP MICROSYSTEMS ..•.. . .• 314 

31 B&C MICRO ............... 319 

49 BYTEK .................... 310 

120 G-TEK INC .•••.•.•••..•..•. 150 

121 G·TEK INC ................. 150 

154 KORE INC ................. 314 

159 LINK COMPUTER GRAPHICS . 317 

180 LOGICAL DEVICES .......... 324 

181 LOGICAL DEVICES .•... • ..•. 324 

308 XELTEK ................... 308 

803 INSTRUMENTATION 

104 DSP •.. .. . .•.•••••• • •••• • • 34 

804 KEYBOARDS/MICE 

413 GTCO ................. 8818-19 

162 LOGITECH , ............. . .. 65 

163 LOGITECH .............. . .. 65 

497 MEXTEL ............. . . 88NE·2 

552 MEXTEL CORP .....• . ••. 88PC-4 

328 SCIENCE ACCESSORIES ... . 258 

805 MASS STORAGE 

12 AK SYSTEMS .............. 308 

40 BIOLOGICAL ENGINEERING .. 320 

70 CONTECH . ........ ... . .... 310 

90 DIGl·DATACORP .• . .• ,., .•. . 317 

91 DIGl-OATACORP.••.•.. • .•• . 314 

173 MEGA DRIVE .............. 185 

187 MICROTECH CONVERSION SVS ••. 321 

210 OVERLAND DATA .. . . . .. . ... 321 

218 PERFORMANCE TECH .•.... 164 

232 QUALSTAR CORP ..... . ..... 322 

320 SlORAGE DIMENSIONS . 138, 139 

321 STORAGE DIMENSIONS . 138,139 

806 MISCELLANEOUS 

34 BAY TECH ............. · ... 200 

35 BAY TECH ................. 200 

144 INDUSTRIALCOMPUTERSRC.246 

142 INTEGRAND ............... 184 

175 MERITT COMPUTERS •..••.• 198 
318 S & S COMPUTER PROD ..... 299 

288 TWIX INTERNATIONAL ., .... 319 

289 T.S. MICROTECH •.. • .. , ... . 284 

297 VICTORY ENTERPRISES ....• 140 

807 MODEMS/MULTIPLEXORS 

' CERMETEK MICROELECTONIC 46 

' CLEO SOFTWARE .......... 167 

61 COMPUCOM ............... 299 

540 E-TECH RESEARCH, INC. 88PC-10 

554 OSMOS, INC . ........... 88PC-6 

555 OSMOS, INC ............ 88PC-6 

278 TELEBIT .. . .............. . 147 

283 TOUCHBASE SYSTEMS . •.... . 36 

808 MONITORS 

192 MITSUBISHI ........... 116,117 

193 MITSUBISHI ........... 116,117 

198 NANAO ................... 142 

199 NANAO .... . .............. 142 

' NEC HOME ELECTRONICS .... 32 

' NEC HOME ELECTRONICS .•.• 33 

809 NETWORK HARDWARE 

10 ACS COMMUNICATIONS .... . 310 

20 ANAHEIM AUlOMATION ..•.. 309 

48 BUFFALO PRODUCTS . ... .. . 157 

78 CUBIX CORP ............... 165 

79 CUBIXCORP.•...•••........ 165 

409 DATEX SYSTEMS, INC .•. 881S-15 

92 DIGIBOARD ..•. ..•.••• 230,231 

• IBM·SAA DIVISION .••...•• 28,29 

138 IMCO MANUFACTURING CORP299 

148 IOTECH .. .. . .. ...... ..... 322 

316 M2 LAB/MICTRO .•..• . . . ... . 248 

' MAXCIMA ................. 309 

218 PERFORMANCE TECH ...... 164 

245 ROSE ELECTRONICS . ...... 151 

251 SCANDEC TRIBUlOR, INC . •• 341 

433 SCANDEC TRIBUlOR, INC 881S·2 

277 TELEBYTE TECHNOLOGY, INC. 86 

278 THOMAS CONRAD . ••.... ..• 159 

279 THOMAS CONRAD ...•••.••. 161 

810 POWER SUPPLIES 

108 EMERSON COMP. POWER ..• 190 

215 PARA SYSTEMS . .. ........ .. 97 

811 PRINTERS/PLOTTERS 

' EPSON •...•.•..•.••••.. 20,21 

124 HEWLETT-PACKARD PERIPHERAL50,51 

125 HEWLETT·PACKARD PERIPHERALB0,81 

127 HEWLETT-PACKARD PERIPHERAL • 195 
128 HEWLETT·PACKARDPERIPHERAL . 197 

239 RADIO SHACK ............. CIV 

580 ZERICON ••••• .••• •...• 88PC-1 

486 ZERICON, INC .......... 88MW-7 

527 ZERICON, INC .....••.•.. 88S0-5 

812 PRINTER RIBBONS 

64 COMPUTER FRIENDS • ...... 309 

813 SCANNERS/DIGITIZERS 

98 FLAGSTAFF ENGINEERING •• 108 

97 FLAGSTAFF ENGINEERING •. 108 

98 FLAGSTAFF ENGINEERING •• 108 

99 FLAGSTAFF ENGINEERING .. 108 

164 LOGITECH ............. .. .. 87 

165 LOGITECH ................. 87 

524 SQUARE FIELD TECH .. .. 88S0-4 

525 SQUARE FIELD TECH .... 88S0-4 

285 TRUE DATA ....•.•......•.. 140 

814 SOFTWARE SECURITY 

429 MICROPHAR • • . • • • • . . . 8818-22 

228 PROTECH MARKETING ......• 94 

240 RAINBOW TECHNOLOGIES .. 186 

241 RAINBOW TECHNOLOGIES .. 186 

242 RAINBOW TECHNOLOGIES . . 234 

243 RAINBOW TECHNOLOGIES •• 234 

260 SOFTWARE SECURITY ..•• . •• 95 

815 SYSTEMS 

401 ACER . . ............. 8818-46,47 

15 ADVANCED LOGIC RESEARCH 2,3 

18 ADVANCED LOGIC RESEARCH 2,3 

• AMPRO ................... 110 

38 BEST COMPUTER •......... 305 

39 BINARY TECH ........ . .... 310 

41 BITWISE ............ ..... . 306 

42 BIT WISE .... ...... .. ...... 306 

51 CAMBRIDGE N.A .... . . ....•. 172 

534 CDS .................. 88PC-12 

' COMPAQ ................ 56A·D 

67 COMPUTRADE .•••.••...•.•• 96 

511 COMTEQ COMPUTER CORP. .. 88S0·2 

512 COMTEQ COMPUTER CORP.. . 88S0-2 

408 COPAM ELECTRONICS CORP. 8818-25 

' DAMARK ••••••••..••.••.•• 166 

83 DCI COMPUTERS ....•..•..• 309 

DELL COMPUTER •...•• 176A-B 

87 DELL COMPUTER ••. • .••.• CU,1 

105 DTKELECTRONICS •...•..•. 153 

110 FORTRONCORP........... . 247 

111 FORTRON CORP . ....... . ... 247 

114 GATEWAY2000 .......... 10,11 

518 GENERAL BUS. MACHINES •. 88S0-11 

519 GENERAL BUS. MACHINES . . 88S0-11 

507 HALSKAR SYSTEMS • •• • 88NE-11 

508 HALSKAR SYSTEMS . . •.• 88NE·2 

' HEWLETT-PACKARD COMP. 14,15 

479 ISO .. ................ . 88MW-9 

480 ISO .......... .. ...... . 88MW-9 

174 MEGATELCOMPUTER ....•• 128 

176 MICRO LINEAR CONTROL .•. 308 

190 MITSUBISHI .•• . ... . . .. . ... 107 

191 MITSUBISHI ........... .. .. 107 

196 MULTI-MICRO . •••.. . •••.. , .• 37 

197 MULTI-MICRO ............... 37 

430 NICHOLS-MORLOS • . . . . 881S-38 

498 OWL COMPUTER ••...•.. 88NE-4 

499 OWL COMPUTER • • . • . . •. 88NE-4 

522 OWL COMPUTER • , ••••• . 88S0-6 

523 OWL COMPUTER .. ....• . 88S0-6 

229 PROTEUS TECH. CORP ••.• .. . 27 

255 SCIOTO COMPUTERS . ••• • .. 321 

440 SIEMENS . .. .. • • • .. • • • 881S·39 

280 TMI, INC . ................... 78 

281 TOSHIBA ................. . 221 

282 TOSHIBA •...•.. • •••.... .. • 221 
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437 TRIANGLE DIGITAL • . • . . 881S·30 


482 USER FRIENDLY , ..•... 88MW-2 


483 USER FRIENDLY . •.•... 88MW·2 


2113 V NS ..................... 53 


505 WEDGE TECHNOLOGIES . 88NE-3 


506 WEDGE TECHNOLOGIES . 88NE·3 


299 WELLS AMERICAN (N.AMERICA) .. 275 


300 WELLS AMERICAN (INT'L) .. . . 275 


307 ZENITH DATA SYSTEMS .... . 183 


309 ZEOS INTERNATIONAL . ... 44,45 


SOFTWARE 

818 APPLE2/MAC APPLICATIONS 

Buslneae/Otllce 

141 INFORMIX ... .. .... . .... ... . 43 


817 APPLE2/MAC UTILITIES 

89 CONNECTIX . .............. 146 


818 IBM/MSDOS APPLICATIONS 

Bu1ln11ae/Ofllce 

50 CW DATA LABS ..... .. .. . . 308 


406 CL.ARION SOFTWARE • • . 88IS·23 

407 CL.ARION SOFTWARE . . . 881S-23 

83 COMPUTER ASSOCIATES . 24,25 

112 FOX SOFTWARE .. ........ ... 23 


113 FTG DATA SYSTEMS ....... . 317 


118 GENERIC SOFTWARE .... •.. 227 


117 GENERIC SOFTWARE •...... 227 


178 MICRORIM ................ 209 


179 MICRORIM ....... . .. . ..... 209 


431 NOVELL .............. 881S·17 


• RAIMA ••.....•.........•... 35 


284 TRAVELING SOFTWARE . .•.. 239 


819 IBM/MSDOS APPLICATIONS 

Sclentlllc/Technlcal 

537 DAYTRON ELECTRONICS, INC.88PC-15 


94 DIGITAL RESEARCH ..•..... 203 


95 DIGITAL RESEARCH .••...•. 203 


424 LOGIC PRGRAMMING ASSOC. 881S·28 


169 MATHSOFT ................. 59 


312 NATIONAL INSTRUMENTS . .. cm 

313 NATIONAL INSTRUMENTS . , . Clll 


• ORACLE ................... 71 


216 PATTON&PATTON .......... 120 


261 SPECTRUM ................. 83 


282 SPSS .. .. . .. .. .. .. . .. .. .. 192 


263 STATSOFT ................ 123 


820 IBM/MSDOS APPLICATIONS 

Miscellaneous 

137 IDEA WORKS ....... .. ..... 309 


Inquiry No. Page No. 

821 IBM/MSDOS - CAD 

18 AMERICAN SMALL BUS. COMP 124 


19 AMS ........... . . . . . .... . 308 


290 ULTIMATE TECHNOLOGY . . . • 314 


439 ULTIMATE TECHNOLOGY 881S-32 

302 WINTEK CORP ............... 9 


303 WINTEK CORP . . ... .. .• ... . 308 


822 IBM/MSDOS - LAN 

538 EDIMAXCOMPUTERCORP... 88PC-15 

539 EDIMAX COMPUTER CORP.. . 88PC-15 

494 EOIMAX COMPUTER CORP.88NE-9 

495 EDIMAX COMPUTER CORP.88NE·9 

• ELONEX .. . . .. .. . .. .. . 881S-31 


143 INTERNATIONALCOMPGROUP41 


528 ZVTEC ..... ....... .... 88S0·11 


823 IBM/MSDOS - GRAPHICS 

107 ECOSOFT . . , . . ... .... . .. ... 88 


824 IBM/MSDOS - LANGUAGES 

36 BE AWARE, INC ............. 78 


37 BE AWARE, INC .. ...... .. .. . 78 


46 BORLAND ......... .. ....... 81 


47 BORLAND ... .. , ..... ...... . 81 


118 GENESIS DATA SYSTEMS ..... 94 


119 GENESIS DATA SYSTEMS .... . 94 


• JENSEN & PARTNERS ..••. . . 115 


150 JYACC, INC ......... .. ...... 77 


155 LAHEY COMPUTER SYSTEMS 112 


182 MICROSOFT CORP .. .... ... . 6,7 


183 MICROSOFT CORP . .... •. . .. 8,7 


184 MICROSOFT CORP .. . .. • ... . . 19 


185 MICROSOFT CORP .. . . .• ...•. 19 


• MICROSOFT CORP . . •....•.. 288 


317 SAIC ........... ...... .. ... 82 


310 ZORTECH . . . . . • ......... . . 249 


825 IBM/MSDOS - UTILITIES 

531 AKER ......... . ........ 88PC-3 

532 APPLAUSESOFTWARE .. 88PC-10 
533 APPLAUSESOFTWARE . . 88PC-10 

25 ATRON . .. ................ 31 


26 AVOCET SYSTEMS ..•.. . . ... 79 


43 BLAISE COMPUTING . ... . .. . . 55 


44 BOLT SYSTEMS ............ 128 


45 BOLT SYSTEMS .... . .. . ... . 128 


80 CURTIS INC ............... 179 


89 DEPARTMENTAL TECH . ..••. 141 


118 GENESIS DATA SYSTEMS ..... 94 


119 GENESIS DATA SYSTEMS .•.. . 94 


122 HAMMERLY COMPUTER SERV 232 


123 HAMMERLY COMPUTER SERV 233 


132 HITECH EQUIPMENT CORP .. 324 


414 IX I LIMITED ........... 881S·30 


545 ISL.AND SYSTEMS .••... 88PC-12 


150 JYACC, INC . .............. .. 77 
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156 LANTANA TECHNOLOGY ..... 48 


157 LANTANA TECHNOLOGY ..••• 48 


168 LOGITECH ................ 170 


187 LOGITECH ................ 170 


425 MASHOV .. .. .. . . . . • .. • 881S·21 


170 MATRIX SOFTWARE . . .•... . 214 


194 MIX SOFTWARE ............ 283 


207 NU-MEGA TECHNOLOGIES .. 111 


217 PAUL MACE SOFTWARE . .... 132 


234 QUARTERDECK ........ 134,135 


235 QUARTERDECK . . ••..•. 134,.135 


236 QUARTERDECK .. ...... 134,135 


237 QUARTERDECK .. . . .... 134,135 


436 SOFTWARE CONSTRUCTION . 881S·33 


264 STERLING CASTLE .• . .. . • .. 122 


285 STERLING CASTLE ........ . 122 


289 SUPERSOFT... .. .......... 257 


271 SWIRL SOFT ...... ......... 324 


287 TURBO POWER ...... . ... .. 281 


• VERMONT CREATIVE . . . •. .. . 18 


310 ZORTECH ..... .... ... . . ... 249 


311 Z·WORLO ..... .. .. ... . . .. . 310 


828 IBM/MSDOS COMMUNICATIONS 

54 CENTURY SOFTWARE ..•.• . 138 


55 CENTURY SOFTWARE ..•••• 138 


102 DIVERSIFIED COMPUTER .... 319 


248 FASTLYNX/RUPP ..• . ... . ..• 131 


131 Hl·Q INTERNATIONAL, INC .... 86 


130 Hl-0 INTERNATIONAL, INC . .. . 88 


152 KEA SYSTEMS ............. 183 


549 KORTEK, INC .. .... ........ PC-8 


550 KORTEK, INC .......... .... PC-8 


432 PERICOM . . . .. .. . . • .. . 881S-27 


253 SCIENTIFIC ENDEAVORS •.•. 322 


254 SCIENTIFIC ENDEAVORS .. . . 322 


275 TALKING TECHNOLOGY .... . 319 


827 OTHER APPLICATIONS 

Business/Office 

250 SANTACRUZ OPERATION ..•• 87 


OTHER - UTILITIES828 


319 EMPIRICAL RESEARCH ..... 210 


829 OTHER - CROSS DEVELOPMENT 

SOFTWARE DEV. SYSTEMS ..• 91 


292 UNIVERSALCROSSASSBRS . 317 


830 MAIL ORDER/ 
RETAIL 

11 ADVANTAGE SOFTWARE •••• 273 


17 AMERICALGROUP . . •...••. 314 


23 APPLIEDPRGRESSIVEELECT. 312,313 


28 A.C.P..• . . . , ••.••........ • 325 


30 B & B ELECTRONICS .. . .. ... 321 


Inquiry No. Page No. 

• CALIFORNIA DIGITAL ••.•..• 323 


56 CLONE COMPUTERS .•. 300,301 


57 CMO ....•..•••.•. . •..•• 84,85 


59 COMPACT DISK PRODUCTS .. 171 


60 COMPUCL.ASSICS ••... . .... 113 


62 COMPUSAVE .............. 307 


491 COMPUTER DOCTOR . ... 88NE-1 

492 COMPUTER DOCTOR . ..• 88NE-1 

85 COMPUTER SYSTEMS RES. 38,39 

66 COMPUTERLANE ..... • . . •. 145 


68 COMP. DISCOUNT WAREHOUSE .. 119 


74 CORPORATE COMPUTERS OF IOWA 243 


75 CORPORATE COMPUTERS OF KJNA 243 


493 DIRECT OF NEW ENGLAN088NE-9 

410 DISK STAR ........ .. .. 881S·26 


100 DISKCOTECH . ............. 309 


101 DISKETTE CONNECTION .... 317 


108 DYNAMIC ELECTRONICS .... 319 


498 ELECTRIFIED DISCOUNTERS . 88NE·12 

109 EXECUTIVE PHOTO & SUPPLY 206 


515 EXPERT SYS. INTEGRATORS .. 88S0·6 

541 FINALSOFTCORP . . ... . 88PC-16 

542 FINALSOFTCORP...... 88PC-16 

516 FINALSOFTCORP....... 88S0-3 


517 FINALSOFTCORP . . .•. •. 88S0·3 

412 GREY MATTER .... .... . 881S·48 


478 HARO DRIVES .•••. . • •• 88MW·1 

520 HARD DRIVES .. . •.... • . 88S0-7 

133 IC EXPRESS .............. 317 


147 JAOECOMPUTER ...... .. .. 315 


148 JAMECO ELECTRONICS . 302,303 

422 JAMECO ELECTRONICS . 881S·43 

548 JB TECHNOLOGIES, INC .• 88PC-7 

8 J.D.R. MICRODEVICES .. 328-329 


7 J.O.R. MICRODEVICES •. 328-329 


188 MARYMAC INDUSTRIES ..... 322 


426 MAYFAIR MICROS . . . . . . 881S-38 


172 MEAD COMPUTER • ..•. . •.• , 318 


• MICROCOMP. MKTG. CNSL 881S·53 

• MICROCOMP. MKTG. CNSL • 88PC-8 


177 MICROPROCESSORSUNLTD. 310 


188 MICROWAY ................ 133 


• MICROWAY .......... , ..... 180 


553 MIRACLE COMPUTERS . .. 88PC-2 


195 MKS (AKA MORTICE KERN) •• 285 


• MONTGOMERY GRANT ..•... 127 


209 ON-LINE SlORE ..... • ...• 68,89 


211 PACIFIC COMPUTER .. •.... . 304 


500 PC LINK CORP .•......•. 88NE-5 


224 PRECISION DATA PRODUCTS 310 


228 PROGRAMMER'S PARADISE62,63 


227 PROGRAMMER'S SHOP ..... 112 


248 SABINA INT'L ..... ... ...... 310 


252 SCHWAB COMPUTERS ••.•. . 319 


434 SCOTTSDALE SYSTEMS . 881S-11 


435 SCOTTSDALE SYSTEMS . 881S-11 


274 SN'W ELECTRONICS ••. .. . ... 52 


• SOFTLINECORP ....... 8815-41 


270 SURAH .. .... . ............ 319 


438 USASOFTWARE.. ..... 881S·13 


• US DIGITAL CORP . ... .. 88S0·12 
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526 UNDERWARE ELECTRONICS •. 8880-9 


481 UNDERWARE ELECTRONICS . 88MW-5 


.291 UNITEX .'.........'. ...... ;. 316 


558 USM DISTRIBUTORS .... 88PC-11 


559 USM DISTRIBUTORS . ... 88PC-11 


295 V N S . . . ..... . ...... ... .. , 224 


298 WAREHOUSE DATA . .. .•.. , . 211 


308 XENTEK . ..... . ........... 308 


484 Y.E.S. MULTINATIONAL . 88MW·12 


485 Y.E.S. MULTINATIONAL . BBMW-12 


831 EDUCATIONAL/ 
INSTRUCTIONAL 

22 ANNABOOKS .............. 299 


330 BYTE BITS .... .. . .. , ...... 314 


405 BYTE BITS ... . .. .• .... 8818-32 


BYTE SUB MESSAGE .. •. ... 102 


' BYTE SUB MESSAGE . ....•. 282 


BYTEWEEK NEWSLETTER 8818-45 


Inquiry No. Page No. 

• BYTEWEEK/NEWSLETTER .. . 176 


• BYTEWEEK/NEWSLETIER 88MW·4 

• BYTEWEEK/NEWSLETTER 88NE-6 

' CIOS 21 WORLD MNGMNT.CONG.. 338 


153 KNOWLEDGE GARDEN ... . .. 343 


225 PRENTICE HALL . .. . .. . . ... 223 


502 ROCHESTER INSTITUTEITECH. 88NE-6 


832 DESKTOP 
PUBLISHING 

' ADOBE , .. .. .... .. ,,, ... , . 191 


221 PERSONAL TEX ............. 40 


230 OMS . . .. ..... ..•.•••• •..•• 49 


833 RECRUITMENT 

MICROSOFT CORP . .•....•. . 276 


' MOSAIC SOFTWARE . . . . 8818·30 


Inquiry No. Page No. 

834 OPERATING 
SYSTEMS 

8 2001 SALES .......... ..... 182 


9 2001 SALES ... ....•• , . ... . 182 


IBM CORP . ................ 189 


' IBM-SAA DIVISION . . . .. ...... 13 


151 KADAK .... ........ .... .... 179 


205 NEW GENERATION SYSTEMS 324 


233 QUANTUM SOFTWA.RE SYS . ... 73 


256 SOFTWARE LINK ....... .... 205 


257 SOFTWARE LINK .... • ••.... 205 


258 SOFTWARE LINK . . ......... 267 


259 SOFTWARE LINK .. . ... ..... 267 


* MISCELLANEOUS 

• AN THRO ....... . ..... . . . ... 46 


76 COUNT DISK .... • . , ..•• . . . 210 


Inquiry No. Page No. 

551 MELBOURNE HOUSE •.. 88PC-13 


521 MELBOURNE HOUSE .... 8880-1 


208 ON TARGET ASSOCIATES .. . . 322 


249 SAFEWARE ........ : ... .... 324 


301 WESTERN CONTAINER & CASE 308 


835 ON-LlNE 
SERVICES 

450 BIX . . ........ . . ......... 74, 75 


• BIX . . , . , . ... ..• • • , ••••••• 130 


• BIX ................ ...... 152 


403 BIX . . . . . . . .. . . . . . .. . . . 8818-55 


• BIX . .. . .. . . . . . . .. . .. .. 8818-38 


513 DATASOLVERS, INC .... . 8880·12 


514 DATASOLVERS, INC . . ... 8880-12 


535 DATASOLVERS, INC ..... . 88PC·6 


536 DATA80LVER8, INC .. .... 88PC-6 


115 GENERAL ELECTRIC (GEISC0)103 


• Correspond directly with company. 

PSTI 
SEND FOR YOUR 
READER I.D. CARD 

1) 

BYTE READERS!* 
Use BYTE's Telephone Inquiry Processing System 
Using TIPS can bring product information as much as 10 days earlier. 

If you are a new Reader or have lost your l.D. Card, circle #1 on the Reader Service Card. 
We will immediately send your personal TIPS Reader l.D. Card. 

GET PREPARED 2) 

3) 

Write your Reader Number, as printed on your Reader l.D, Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

CALL TIPS 4) Now, on a 'lbuch-'lbne telephone dial: (413) 637-3170 and wait for voice commands. 

ENTER YOUR 
I.D.AND 
ISSUE NUMBERS 

5) 

6) 

When TIPS says: "Enter Reader Number" 
(Enter by pushing the numbers and # - symbols enclosed in the boxes on telephone pad 
ignoring blank boxes) 
Enter 0 0 0 0 0 0 0 0 [J!J [J!J 

When TIPS says "Enter magazine code & issue code" 
Enter ITl [JI] 11119l [fil [fil 

ENTER YOUR 
INQUIRIES 

END SESSION 

7a) 

b) 

8) 

9) 

When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbers) 

1. 0 0 0 0 00 00 6. 0 0 0 0 00 00 10. 0 0 0 0 00 00 14. 0 0 0 0 00 00 
2. 0 0 0 0 00 00 7.00000000 11.00000000 15.00000000 
3. 0 0 0 0 00 00 8. 0 0 0 0 [J!J 00 12. 0 0 0 0 00 00 16. 0 0 0 0 00 00 
4. 0 0 0 0 00 00 9. 0 0 0 0 00 00 13. 0 0 0 0 00 00 17. 0 0 0 0 00 III 
5. 0 0 0 0 00 00 -.-....­

End session by entering (fil [fil 

Hang up after hearing final message 
If you need assistance, call (603) 924-9281. 

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-525-5003. 
*Domestic and Canadian Only! 
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A1'1AC7EA-tE"6T FC>R THE 1 99,0 
Share a vie'W from the top al the C/05 21 World Management Congress 

September 21 - 23 - Ne'W York City 

-f2seph L. Dionne, Chairman and CEO 
mCGraw-Hll/, Inc. 

Chairman Joseph Dionne speaks 
out on "Managing Innovation ­
~mpact On Gl~bal Productivity". 
. eban~ 8 top international leaders 
m usmess, government and 
academia lead a provocative 
~x~hange on the critical issues 
acing future management. 

he Experience 

Participate in aglobal meeting with the most 
distinguished minds in industry,government 
and education as they discuss what will shape 
the Managers' role in the next decade. The 
challenge of the new forces and technologies, 
as well as the oppbrtunities. It's arare, top­
echelon window-1:m-the-ftlture to recharge 
;and enric~ y1ourt~inkingn~I' ~ndyour role in 
managel1jlent. , I 

he Issues and the Players 

lssue1 
New Forces With Which Management 
MustDeal 
Chairman: James E Hennessy 
Executive V.P.Marketing and Technology, 
NYNEX 
How will management handle the changing atti­
tudes toward work, ethics, consumerism and 
the role of women. Participants include: 
Tadashi Suzuki, President, NEC America; Dr. J. 
Brademas, President, NYU; Sir Eric Sharp, 
CEO, Cable and Wireless. 

lssue2 
Putting New Technologies to Work 
Chairman: Dean P. Phypers 

Retired member, 1.8.M. Boardand 

Management Committee 
What new technologies will. emerge in the 
1990's and how quickly can they be put to com­
petitive use. Plenary Paper by: J.D. Kruehler, 
Vice Chairman of the Board, l.B.M. Corp. Par­
ticipants include: Prof. N. Negroponte,M.l.T. 
Labs; Dr.R. Schmitt, President, R.P.1. 

lssue3 

The Board and Top Management 

Chairman: Arthur Taylor 
Dean ofthe Faculty ofBusiness, 
Fordham University 
What will be the role of the board of directors in 
the next decade. Participants include: Carl 
Icahn, Financier;Fred H.Joseph, CEO, Drexel 
Burnham Lambert; Larry Horner, Chairman, 
K.P.G. Peat Marwick. 

lssue4 

The Corporation in the 1990's 

Chairman: Dr. Michael Schulhof, 

Vice Chairman, SONYCorp.ofAmerica 

How will globalization, international competi­
tion, and restructuring impact on the corpora­
tion of the 90's. Participants include: Alfred 
DeCran, Chairman,Texaco; John C. Whitehead, 
Department of State. 

Issues 
Maintaining Dynamism In the Delivery of 
Public Service 
Chairman: FrankA. Well 
Chairman and CEQ Abacus andAssociates 
How will public sector activity in the 90's deal 
with trends such as privatization and special in­
terest groups. 

lssue6 
Managing Innovation 
Chairman: Joseph L. Dionne, Chairman and 
CEO, McGraw-Hill, Inc. 
Why some organizations have areputation for 
being innovative while others do not. Plenary 
Paper by: Dr. Michael Porter, Harvard Business 
School. 

lssue7 
The Financing ofBusiness in the 1990's 
Chairman: Fred H. Joseph, CEO, Drexel 
Burnham Lambert 
Have traditional methods of corporate financ­
ing become outdated by leveraged buyouts 
and new trading strategies. Plenary Paper by: 
Henry Kravis, Kohlberg, Kravis,Roberts. 

Issues 
Managing Human Resources in the 1990's 
Chairman: Harry D. Garber, Vice Chairman, 
Equitable Life Assurance SocietyofAmerica 
What is the outlook for human resources man­
agement, particularly in the light of world com­
petition, demographic changes and the need 
for amore skilled labor force. Participants in­
clude: Fredrick Salemo, President and CEO, 
New York Telephone. 

lssue9 
Industrial Development in Third World 
Countries 
Chairman: Maurice Strong 
Chairman,Strovest Holding Inc. 
What are the key factors in successful industri­
alization and why do some countries succeed 
while others fail. Plenary Paper by: David 
Hopper-Sr.V.P. for Policy, World Bank. 

Reserve yourplace now at 
Managemenlforthe 1990's 
CIOS 21 World Management Congress 
September21-23, 1989, WaldorfAstoria, 
New York City 
Hurry ••. attendance is limited. 
For Registration Form, write to: 

World Management Council 
475 Park Avenue South 
New York, N.Y. 10016 
Att: Registrar 
Telex: 427395 Fax: (212) 779-9167 

Founded over 60 years ago, CIOS today has as 
its affiliates 49 of the world's leading management
institutes and associations. It also enjoys United 
Nations Advisory Status. 

orld Managernent Congres 

c1es xx1 
John Diebold, President CIOS 
David Rockefeller, Chairman, Honorary Council 



HANDS ON 

SOME ASSEMBLY REQUIRED 

switch (type->defProcID) { 

case documentProc: type->defProcID = zoomDocProc; break; 

case noGrowDocProc: type->defProcID = zoomNoGrow; break; 

case zoomDocProc: 

case zoomNoGrow: 


/* do nothing */ break; 
default: fatal("add_zoom: can't add to this doc type"); 

/********************************* Methods *****************************/ 


w_init(window) 

WindowPtr window; 

{ 

} 


w_activate(window, event) 

WindowPtr window; 

EventRecord *event; 

{ 


SetPort(window); 

if (W_TYPE(window)->growable) 


DrawGrowicon(window); 


w_deactivate(window, event) 

WindowPtr window; 

EventRecord *event; 

{ 


if (W_TYPE(window)->growable) 

WITIL.PORT(window) 


DrawGrowicon(window); 

END_PORT; 


w_update(window, event) 

WindowPtr window; 

EventRecord *event; 

{ 


WITIL.PORT(window) 
BeginUpdate(window); 
EraseRect(&window->portRect); 
vsend_window(window, Draw, NULL); 
UpdtControl(window, window->visRgn); /* for 128K ROM only*/ 
if (W_TYPE(window)->growable) 

DrawGrowicon(window); 

EndUpdate(window); 


END_PORT; 


continuedfrompage 286 
A Better Perspective 
Now it's time to pull back from the 
depths of seeming tragedy and try to get 
some perspective. In the real world, a lit­
tle code-copying and some careful atten­
tion to detail are not all that big a deal. 
Heck, if you program in C, a language 
that doesn't check array bounds, a lan­
guage that would happily let you multiply 
a pointer to the disk driver by your moth­
er's maiden name, you are used to being 
careful. 

Whatever the horrors my window de­
velopment tool engenders, they're noth­
ing compared to what you have to go 

through if you don't use it. I've found 
that using these object-oriented methods 
makes programming a wonderful ma­
chine a little more wonderful to do-or, 
to put it another way, a little bit less 
painful.• 

Editor's note: The entire source code for 
this package, with examples ofits use and 
extension, is available in a variety offor­
mats. See page 5 for further details. 

Jonathan Amsterdam is a graduate stu­
dent in computer science at MIT and lives 
in Cambridge, Massachusetts. He can be 
reached on BIX c/o "editors." 

One thing 

every


executive 

should 


have after 

retirement: 


Anadventure. 

Gold watches are fine for some 

retired executives. But after a lifetime 
ofexperience, moving from the 
trenches to the front offices, your 
knowledge is worth more-to us and 
to hundreds throughout the world in 
need ofyour special skills. 

Through the International Execu­
tive Service corps-the not-for-profit 
organization that sends U.S. man­
agers to help businesses in develop­
ing nations-you can volunteer for 
short-term assignments in foreign 
countries where you're truly needed. 
Although you will not be paid, you 
and your spouse will receive all ex­
penses, plus the personal satisfaction 
of teaching others while you discover 
more about yourself. 

It's an adventure of the spirit. And 
the time to explore it is now. So 
please, don't let this golden opportu­
nity pass by. send for more informa­
tion today. 

~;:.~ International 
~ Executive 
~''ff/,, Service Corps 

Tumyourlifetime ofexperience 
into the experience ofalifetime. 

YES, I'd like co share my lifetime ofexperience 
with others. I recently retired from my position as 
a hands-on manager with a U.S. company. l also 
understand that volunteers and their spouses 
receive expenses, but no salary. Please send me 
more information now. 

Address•---------- ­

City State __ZiP--­
In what publication did you see this ad? 

Write CO: IESC, 8 Stamford Forum, P.O. Box 10005 
Stamford, CT 06904-2005. Or, for faster 
response, call this number: (203) 967-6000. A1 
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Hugh Kenner 

Predicting Chaos 
DOES GOD PLAY DICE?: 

The Mathematics of Chaos 


by Jan Stewart 

Editor's note: Regular readers ofour Book Review section will 
be familiar with Hugh Kenner. He is one ofAmerica's foremost 
literary critics; check out Who's Who or Contemporary Au­
thors for a long list ofhis credits. He is currently a professor of 
English at Johns Hopkins University. His recent works include 
A Sinking Island and Mazes. 

Hugh also happens to be a computer-literate commentator. 
Those ofyou who haven't read his reviews have a treat in store. 
Beginning with this issue, Hugh will be commenting monthly on 
a significant book in the field ofcomputers' computer science' 
or a related technology. we 're honored and excited to have him 
on board as a member ofthe BYTE team. 

Janus, the Johns Hopkins library's on-line catalog, is my best 
source of clues to what's hot at the moment. Under "Chaotic 

Behavior in Systems," Janus has just now listed me 16 books 

But Ian Stewart, a mathematician at the University of War­
wick (England), writes from the inside. No dub hand at analo­
gies , Stewart has written popularizing books with titles like 
Oh! Catastrophe! and The Groups of Wrath . His new exposi­
tion-Does God Play Dice?: The Mathematics of Chaos­
clearly comes from a man who knows exactly what he's talking 
about; knows where each analogy starts and where it must stop; 
and knows when we'll be best served by just an oracular equa­
tion, like vr = gn/4. 

Here's the example at hand: We're tossing a coin, and vis its 
vertical velocity, r is its rotation in turns per second, and g is 
gravity's acceleration. Then (I'm skipping steps) vr = gn/4 is 
"the head-tail boundary," and by controlling rand v exactly, I 
could force heads or tails at pleasure. But I can't control them 
exactly, so Stewart presents a nice graph to show why, as long 
as they vary within even narrow limits, the head-tail distribu­

tion looks "random." Looks 
of conference proceedings. 
plus a surprising 27 volumes 

' 

random, though it's deter­
None dates from before 1982, mined by rand v. 
not many from before 1986. "With hindsight," Stewart 
And no point in my going over writes, "you can often see 
to sample a few. As of this things that weren't anything 
morning, nearly every single like as clear at the time. The 
one is checked out. A couple trick is not so much to know 
even had to be replaced after something, but to know that 
getting "lost." you know it. That is, to appre­

Which confirms, if we ciate that it's important, and 
hadn't guessed it from the to have a context in which to 
long tenure of James Gleick's put it." Let's note, with hind­
Chaos: Making a New Science sight, something not even Ian 
on best-seller lists, that scien­ Stewart happens to discuss, 
tists of many stripes are revel­ that the question he shows 
ing in a Chaos Decade. And everyone shunning a mere 
although Gleick, first-rate re­ century ago-"can a simple 
porter that he is, deserves deterministic system behave 
credit for bringing the subject like a random one?"-was in 
to lay attention, readers even a fact addressed as long ago as 
little removed from lay status 1948, when D. H. Lehmer 
will have sensed that from outlined a simple pseudo-ran­
time to time he's slightly . <lorn-number generator, of the 
fuzzy about what he reports. sort our software still uses. 

That is a fact I glossed over ' That is to say, a key to chaos 
when I reviewed his book in . theory was available 40 years 
the May 1988 BYTE, though . back. It was one of the things 
it was, after all, inherent in countless people didn't know 
his method. Writing from the they knew. 
outside, Gleick interviewed Given suitable constants, 
insider after insider. They Lehmer's algorithm can gen­
spoke to him via analogies, erate, for as long a span as you 
which he duly relayed. continued 

340 B Y T E • JULY 1989 ILLUSTRATION: RANDALL ENOS© 1989 



:JIEQUIREllENTJ EiLlllllNATE MANUAL R•.QUIR•llll!IT: UNIVERSAL NETWORK 
PRINTER $ETUP COAX CONNECTION 

DEALERS 
are invited to share the 
distribution of these products 
in their own markets. Please write 
or fax Scandec Tributor to order 
these products. Excellent documen­
tation and manufacturers guarantees 
provided. 

REQUIREMENT: 	TRAINABLE OCR 
SOFTWARE 

SOLUTION: . 	 !!.Cl~ 3.0 

Fast, accurate, low cost OCR Software, that 
trains an MS DOS PC to recognise all printed 
fonts. Reads 35 cps on 16 MGz AT and 65 cps 
with 25 MHz (780 words per minute). 
Supports major Scanners. 

$Bu.s. 
·1 Designed and produced by SCANDEC UDVIKLING in Denmark. 

Circle 251 on Reader Service CardPrices good in North America only 

Arcnet Interface with controler for connec­
tion of 2 printers to a standard Arcnet Coax. 
Suport lotlj Star and bus (Jumper). 
100% compdtlble with SMC (Standard Micro 
System CorporatlonJ, PC 120 and PC 220. 

REQUIREllENTJ 	 HIGH CAPACITY 
ELECTRONIC FORMS 

SCANDEC TRIBUTOR A/S 
and its sister company 

Scandec Tributor (USA) INC 
are successful developers of 

Laser Printer Interface Systems. 
Widely known in Scandinavia as an 
innovator of Laser Printer Enhance­
ment products, Scandec Tributor is 

encouraged to qring these products to 
users worldwide. Scandec Tributor is a 

primary Hewlett-Packard and Canon laser 
· Printer dealer in Norway. 

~~ 

~mmlWW 


Sam Eydes vei 18, 

P.Box 71, 1412 Sofiemyr, Norway 

Office-tel. : + 47 2 80 59 60, 

Telefax: + 47 2 80 59 59, 
Telex: 74 840 scand. n 

SCANDEC TRIBUTOR (USA), INC. 
3001 Redhill Ave., Suite 222, Bldg. 1, 
Costa Mesa, CA 92626. 

SOLUTION: 	 SCANSIPQ"l 

An intelligent serial to parallel or reverse 
converter, strapable baud, parity, bits, 
protocol (on serial), and strapable (3 kinds of 
timing for parallel output). Can be expanded 
with up to 32k of buffer). 



PRINT QUEUE 

like, numbers that pass whatever test for "randomness" you 
think to apply. Starting from a "seed," each iteration feeds the 
next. Yet start again with the same seed, and lo, the same series 
of outputs! So, being repeatable, those numbers cannot be 
random. 

Likewise, as Stewart reminds us, many a kitchen gadget­
cake-mixer, egg-whisk, Cuisinart-does something perfectly 

S tewart 
reminds us that 


many a kitchen gadget 

does something 


perfectly regular, round 

and round, yet 


somehow randomizes 

the stuffit stirs. 


regular, round and round, yet somehow randomizes the stuff it 
stirs. Traditional dynamics had no explanation for this, offer­
ing as it did two main possibilities: 

1. Sit still. 
2 . Go round and round. 

Chaos theory has a third to offer: 

3. Stretch and fold. (Here, it's helpful to visualize someone 
pulling toffee.) Then, "Regular cause, irregular effect." 

What's being stretched and folded gets a little esoteric, since 
we're moving back and forth between kitchen instances and 
phase-space graphs. Thus, a French astronomer named Hunon 
starts worrying in 1962 about how stars move within a galaxy, 
gets anomalous numbers from his computer ("Meatballs of reg­
ularity in a stochastic spaghetti"), and by 1976 is pondering 
stretch-and-fold concepts that come "in layers, folded over each 
otlier like a puff pastry." 

Or, "fold" a line back over itself with the help of a simple 
equation like 

x-+ kx(l -x), 

where, with k a constant between 0 and 4, we keep getting our 
line stretched or compressed nonuniformly, and then folded back 
on itself. And for values ofk above 3, what we see is chaos, and 
we're immersed in the vagaries of a not-very-well-behaved 
Lehmer generator. Yet doesn't that equation look harmless? 

But look, I'm tunneling deeper than I meant to. Let's go back 
to where our author takes off. 

Stewart's fetching exposition starts with Voyager l's flyby of 
Saturn, where the moon Hyperion, "irregular in shape, a celes­
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tial potato," tumbles complexly around its regular orbit. The 
equations that brought Voyager 1 into such precise proximity 
with that system, surely they could also compute Hyperion's 
attitude a few months hence? But no, they couldn't, not even if 
Voyager 1 measured the observable tumbling clear to 10 deci­
mal places (as it didn't, but never mind). 

And why couldn't they? Because-my analogy, not Stew­
art's-calculations with Newton's austerely simple laws can 
sometimes act like a Lehmer generator. Feed in this instant's 
data to obtain the next instant's , repeat with the result, repeat, 
repeat. ... Soon the output is so pseudorandom it's meaning­
less. A change in the tenth place, or the twentieth, of the initial 
seed (assuming enough precision to recognize it) would gener­
ate a different series entirely. 

Stewart next offers a simple BASIC program: 

10 INPUTK 
20 x = 0.54321 
30 FOR N = 1 TO 50 
40 X=K*X*X-1 
50 NEXTN 
60 FORN = 1TO100 
70 X = K*X*X-1 
80 PRINTX 
90 NEXTN 
JOO STOP 

Try that with K = 1.1, and then with K = 1. 74. The first input 
(if your machine resembles mine) gives simple alternation. The 
second offers "well-developed chaos." Stewart's comment: 
"We started out not understanding Hyperion. Now we don't 
even understand 2x2-1. In mathematical terms that constitutes 
stunning progress." Precisely: We've moved the Hyperion 
problem into math, where we can examine it without space 
probes. 

The sentence I last quoted is typical of Stewart: It sounds like 
offhand wit and turns out to have technical import. If the prob­
lem is mathematical, not dynamical, it's mathematicians who 
are going to have to address it. The real hero of his book is "the 
last universalist," Henri Poincare (1854-1912), who on the 
way to chaos theory invented topology, and who stated almost a 
century ago what James Gleick found that various workers 
(e.g., meteorologists and population specialists) were chancing 
to rediscover in our generation. 

"A very slight cause, which escapes us,"-Poincare speak­
ing-"determines a considerable effect which we cannot help 
seeing, and then we say this effect is due to chance." (Thus, the 
famous "butterfly effect"-a butterfly in Beijing affecting the 
weather months later in Dubuque.) "If we could know ex­
actly ...we should be able to predict exactly .... " If we could 
know only approximately, we'd be happy to predict to the same 
degree of approximation. "But this is not always the case; it 
may happen that slight variances in the initial conditions pro­
duce very great differences in the final phenomena; a slight 
error in the former would make an enormous error in the latter. 
Prediction becomes impossible and we have the phenomenon of 
chance." 

That's something mathematicians long knew but didn't 
know they knew. Its consequences now burst upon us. Witness 
Benoit Mandelbrot's fractals, Mr. Gleick a best-seller, and the 
Johns Hopkins library hard put to keep track ofjust which users 
at this moment are responsible for 43 volumes on chaotic 
behavior.• 

Basil Blackwell, New York: 1989, 317pages, $19.95 



Knowledge Processing 

Don't leave your users 


lost in a maze of 

information! 


A knowledge processor communicates 
knowledge - the natural extension of 
everything we do on a computer. 

It's the intelligent integration of everyday 
resources like data, text, logic, graphics, 
and video that turns information into 
knowledge. 

KnowledgePro is the first knowledge 
processor. It combines a high-level, 
object-oriented programming language 
with hypertext and expert systems 
technology. 

KncmledgePro gives you a total development 
environment with the tools you need to 
create intelligent multi-media applications. 

PC Magazine, Holland... "KnowledgePro is the first of a new generation of software, the 
knowledge processor. .. it has the power of, for example, Pascal or PROLOG, but the 
programmer isn't troubled with the technical details." 

PC Week, USA... "It's rare, but every so often a PC application comes along that breaks 
new ground and creates a fundamentally different way to use computers. According to its 
corporate users ... Knowledge Pro does just that." 

Infoworld... "We don't live in a computational world. If we're going to move knowledge around 
we need tools ... The same person who will learn macros in Lotus can learn this." 

KnowledgePro costs $495 with no runtime fees. It runs on IBM PC, XT, AT and PS/2 compatible machines 
with 640k of memory and a hard disk. A working demo with a 100 page manual is available for $33 including 
shipping ($38 foreign) with credit towards purchase of the full system. 

Find out what knowledge processing is all about. Call 518-766-3000 (FAXs1a-1sS-3oo3) 
or write to Knowledge Garden Inc., 473A Malden Bridge Rd., Nassau, NY 12123, USA. Amex, Visa or M/C accepted. 

AnotherKnowledgePro® intelligent 
tool from

The intelligent way out Know edge 
Circle 153 on &ader Service Card GARDENInc. 

KnowledgePro is a registered trademark ofKnowledge Garden Inc. IBM, PC, XT, AT and PS/2 are trademarks oflntemational Business Machines Corp. 



Editor's note: The newest addition to 
BYTE, Stop Bit will be a forum for our 
staff, readers, and industry leaders to 
take on the myths, shibboleths, and con­
ventional wisdom ofthe computer indus­
try. More than just a soapbox, this col­
umn will address serious, sometimes 
controversial issues, with hard-nosed 
facts, true experiences, and an occasion­
al touch ofhumor. In the months to come, 
you'll see some highly recognizable 
names here and some names you've never 

. seen before. The opinions offered here 
will be those ofthe author and not those of 
BYTE, McGraw-Hill, or its employees. 
We welcome your feedback. 

What if literature 

were published 

the way software is? 


A
s a fan of great literature, I 
found myself wondering the 
other day, " What if novels 
were published the way soft­

ware is?" If they were, the process might 
go something like this: 

Herman Melville would announce the 
publication of Moby Dick a year before 
you could actually buy it . Reviewers 
would praise it, and several literary mag­
azines would select it as "Editor's 
Choice" for best novel of the year-all 
before it ever appeared on bookstore 
shelves. 

Eventually, the publisher would send 
out a press release to announce that 
copies of Moby Dick were actually ship­
ping. The public , tantalized by the pre­
publication hype, would rush out to buy 
the book like sharks at a feeding frenzy. 
The novel would become an overnight 
bestseller, thereby confirming the me­
dia's amazing prophetic abilities. 

The book would come wrapped in oil­
cloth, with a long parchment notice ex­
plaining when and where you could read 
it, that you couldn't loan the book to any­
one, and that the publisher wasn't re­
sponsible if anything in the book were to 
cause damage to your life, liberty, or 
kidneys. If you violated the rules of the 
reader agreement, you would forfeit your 
firstborn child. 

After struggling through the first few 
chapters of the book, two-thirds of Moby 
Dick's readers would realize that they 
had no idea what it was about. Most of 
them would put the book away, haul it out 
now and then, and one day find a regis­
tration card that they had never bothered 
to send in. On sending in the card, they 
would receive the following letter: 
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STOP BIT • Kenneth M. Sheldon 

MOBYDICK2.l 

Dear Registered Moby Dick Reader, 

Enclosed you will find Moby Dick vers~or1 i. l, which replaces earlier versions. 

1. Version 2.1 restores several key characters that readers reporte,d were missing 
in version 2.0, which was subsequently recalled. We havC'. also added several new 
characters to version 2 .1. In particular, several readers reported that the .charac­
ter of Harold the bookkeeper, who was intended to act as a foil for Ishmael, sim­
ply< did not work. This character has been replaced by Queequeg, a South Seas 
savage. Further modifications should not be necessary. 

2. Version 2.1 contai_ns corrections to errors reported by readers of earlier ver­
sions, most of whom were being too picky. However, one misprint on page 127 
could make it difficultforyou to follow the remainder of the story. Note that it is 
a "gold piece" that Ahab nails to the main mast, not a "cod piece." (Also note: 
If, beginning in this section, your version of Moby Dick refers consistently to 
"the Great White Tuna," you have the original version, 1.0.) 

3. Early readers of Moby Dick commented that the hardcover modification (in­
tended to discourage unauthorized copying of the book) made it impossible to in­
stall the book into their libraries. Version 2.1 contains a modified "key-type" 
protection. In the enclosed envelope, you will find a key that will open your copy 
(and only your copy) of the book. Attempting to open the book without using 
your key will invalidate yo~r readership license. 

4. With this version of Moby Dick, we are inaugurating our telephone support 
service, available free of charge to all registered readers. Ifyou have a problem 
while reading the novel, please refer to the Moby Dick Technic_al Reference Man­
ual (#MD-1024), which contaiQs answers to the most commonly asked questions 
and includes a complete table of literary symbols used in the book. Ifyou still 
cannot resolve the difficulty, call (800) BIG-FISH. The customer service repre­
sentative will ask for the serial number of your book before assisting you. 

5. Finally, it has come to our attention that certain unscrupulous publishers have 
pirated portions of the Moby Dick reader interface or are producing complete 
Moby Dick "clones." The most flagrant .example involves a pirate captain whose 
hand has been swallowed (along with an alarm-clock) by a large crocodile. We are 
suing the publisher of this work. Ifyou buy it, you could become a codefendant 
in the lawsuit. You'll also receive a visit from large men with blunt instruments. 

Please complete the enclosed registration card so that we can send you infor­
mation on new versions of MobyDick. We will also inform you of forthcoming 
products, such as our state-of-the-art novel, Ambergris, an integrated tale of dar­
ing and intrigue in the perfume and whaling industries, to be released in the 
fourth quarter of 1889. 

Melville Press 
Seattle, Washington 



We've Invented the Future of 

Instrumentation Software . . . Twice. 


With Words With Pictures 

Acquisition 


Integrated libraries for GPIB, RS-232, A/D-D/A-DIO plug-in cards, 
and modular instruments. 

Intuitive character-based function panels 
that automatically generate source code. 

Front panel user interface with vinual 
instrument block diagram programming. 

Analysis 
Extensive libraries for data reduction, digital signal processing, and 

statistical analysis. 

Presentation 
Flexible high-performance graphics and report generation. 

Over 100 analysis fu nctiom plus all the 
built-in functions of your language. 

... . 
, 2tr , lil~·.~~Tiir 

Over 250 icons for computation and 
analysis. 

Extensive graphics suppon for CGA, EGA, 
MCGA, VGA, and Hercules. 

Macintosh Desktop Publishing compatibility. 

y.NATIONAL 
LabWindows®-	 LabVIEW®­~ . ~~~!a~!~~~!!: 
for the DOS-based PC and PS/2, ,, 	 12109 Technology Boulevard for the Apple Macintosh 


Austin, Texas 78727-6204 
with Microsoft QuickBASIC or C. 
800'531-4742 5121250-9119 

National Instruments of Japan 81 (03) 788-1921 •National 1 .... truments of France (I) 48 65 33 70 •National lnstrumenl• United Kingdom 44-01-549-3444 •ARGENTINA 541/46-5776 AJ628 
• AUS'raALIA61(3)879-2322 •BELGIUM 02/735.2 1.35 • CANADA416'1!90-2010.61Y596-9300.(514) 747-7878-4031295-0822-(604) 988-2195 • CHILE56 2253689 • DENMARK4502·2!11122 
•FINLAND 358 90-372 144 •FRANCE 33 (I) 69077802 •HONG KONG 852 0.262707-852 0.262945 •IRELAND 353 042 72282 •ISRAEL 972 324298 ·ITALY 39-2-98491071-2-3 •KOREA (02) 776-38 
• MEXIC052 6604323 •TI-IE NETHERLANDS 31 070.996360 •NEW ZEALAND64 09 444-2645 •NORWAY 02-531250 • PORTIJGAL 19545313 • SINGAPORE65 29 11336 
• SOU11iAFRICA27(011) 787-0473 •SPAIN 34( 1)455 81 12 •SWEDEN 4608792 11 00• SWITZERLAND4165 52 8949•TAIWAN/11iEREPUBLICOFCHINA886(02) 7036280•THAILAND662349330 
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Circle 312 on Reader Service Card for LabWindows. 3B for LabVJEW. 



Next to . 
your computet;
nothing 6eats" 

aTandy®
•printer. 

t 

l_r_n_N''' - - - I 

IA~~~!l!J~A I , , :! : .c::C\i: 
The Tandy LP 1000...now available 


with PostScript™· compatibility. 


_

Along with your PC and easy­ LaserJet Plus® emulation, and The optional Destiny Page­
to-use software, the· randy LP . its 1.5MB memory gives you styler kit gives your LP 1000 
1000 Laser Printer brings you 
publishing capabilities previously' 

300 X 300 dots-per-inch print 
quality on a full 81'2 x 11" page. 

PostScript compatibility with 
every popular software package 

handled either manually or by 
expensive dedicated systems. You 
can design, edit and print high­
quality reports, newsletters, bro­
chures, manuals and signs. 

And you can put the randy LP 
·1000 Laser Printer to work with 
the PostScript language, today's 
new standard for quality word 
processing, desktop publishing/ 

with a PostScript language 
driver. Now you can create 
Macintosh™ -like publishing 
presentations with your PC. 

Get the best in publishing­
The LP 1000 delivers clarity presentation, as well as device­ quality production with the 

that rivals professional typeset independent engineering and affordable, high-performance 
quality. It features built-in HP scientific applications. randy LP 1000 Laser Printer. 

Tandy Printers: Because there is no better value.sM ·1at11e lhaeK 
PostScript/TM Adobe Systems, Inc. HP LaserJet Plus/Reg. TM 
Hewlett -Packard. Macintosh/TM Apple Computers, Inc. The Technology Store·· 

A DIVISION OF TANDY CORPORATION 

Circle 239 on Reader Senice Card 
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