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Circle 72 on Reader Service Card 

VOICE MASTER KEY @  
VOICE RECOGNITION  

SYSTEM  
FOR PC/COMPATIBLES &  

TANDY 1000 SERIES  
A FULL FEATURED VOICE 1/0 SYSTEM 

GIVE A NEW DIMENSION TO PERSONAL COMPUT­
1NG ...The amazing Voice Master Key System adds 
voice recognition to just about any program or 
application. Voice command up to 256 keyboard macros 
from within CAD. desktop publishing, word process· 
ing, spread sheet . or game programs. Fully TSR and 
occupies less than 64K. Instant response time and high 
recognition accuracy. Voice recognition tool-box utili· 
ties are included. A genuine productivity enhancer! 

SPEECH RECORDING SOFTWARE. .. Digitally record 
your own speech. sound. or music to put into your own 
software programs. Software provides sampling rate 
variations. graphics-based editing, and data compres· 
sion utilities. Create software sound files you can add 
to macros for voice recognition verification response. A 
complete, superior speech and sound development tool. 

SOFTWARE CONVERSION CODES. .The Voice 
Master Key System operates a growing list of third 
party talking software titles using synthesized phone­
tics (text-to-speech) or digitized PCM, ADPCM, and 
CVSDM encoded sound files. Voice Master Key System 
does it all! 

EVERYTHING INCLUDED. .Voice Master Key 
System consists of a plug-in card . durable lightweight 
microphone headset, software, and manual. Card fits 
criy available slot. External ports consist of mic inputs 
ano volume controlled output sockets. High quality 
throughout, easy and fun to use. 

ONLY $149.95 COMPLETE 
ONLY $89.95 FOR TANDY 1000 SUTL MODELS­ 

SOFTWARE PACKAGE ONLY .  
Requires Tandy Brand Electret microphone.  

ORDER HOTLINE: (503) 342-1271 
Monday-Friday. BAM to SPM Pacific Time 

Visa/MasterCard. company checks, money orders. 
CODs (with prior approval) accepted. Personal checks 
subject to 3 week shipping delay. Specify computer 
type and disk format (3'12'' or 5V. ") when ordering. 
Add $5 shipping charge for delivery in USA and 
Canada. Foreign inquiries contact Covox lor C & F 
quotes. 30DAYMONEY BACK GUARANTEE IF NOT 
COMPLETELY SATISFIED ONE YEAR WARRANTY 
ON HARDWARE. 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

.  
COVOX INC. 675-D Conger St 
Eugene. Oregon 97402 U S A 

TEL 503-342-1271 • r ,\x '103 i.;; 12e3
@ 
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LOW COST, RELIABLE 

EPROM  
PROGRAMMER  

1 Year 
Warranty 

Operates stand-alone or PC based. 
Shootern"'. an intelligent EPROM 
programmer. uses serial port for 
communications. No modules to buy. 
Now includes 512K buffer: $395 price 
includes cable. software and manual. 

1201 N.W. 65U1Place 
fl Lauderdale. FL 33309LOGICAL 

D • VIC• S , INC. 1-800-331-7766 

Circle 140 on Rlader Service Card 
(DEALERS: 141) 

PAL"' /PLO SOFTWARE 
Sets The Standard 

CUPL'"PLD compiler, the most powertul 
language for state machine logic design , now 
allows OrCAD - schematic software as the front 
end design entiy. CUPL supports all PLDs and 
carries the most extensive update program. 
Available on MS-oos·-. Apollo'". Sun·· . VAX'" 
and most UN IX - based platlorms. 

LOGICAL 
D•v1C••. UtC. 

1201 NW 65lfl Place 
Fl Lau de1dale. FL 33309 
305· 9 7 4-0967 

1-800-331-7766 

Circle 142 on Reader Service Card 
(DEALERS: 143) 

STAND-ALONE UNIVERSAL 
PLO PROGRAMMER 

Costs Less, Performs More 

Palpro-2X- 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. 

LOGICAL 
09:VICES. INC. 

1201 N.W. 651h Place 
Ft. Lauderdale, FL 33309 
(305) 491 -7404 
1-800-331-7766 

Circle 146 on RIQ/hr Service Card 
(DEALERS: 147) 

KEYBOARD & MONI TOR 
500 FEET A WAY ­ ALSO 
DRIVE MANY MONI TORS 
AT ONCE ­ CA LL FOR 

FREE CATALOG 

-

NETWORK 
TECHNOLOGIES, 
INC. 

19145 Ellzabeth St., Aurora, OH 44202 

(216) 543-1656 
(800) RGB-TECH 
UK: 0244-880478 
Paris: 01331-476-32789 

Circle 178 on Rlader Service Card 

GANG PROGRAMMER Does 
50,000 EPROMs A WEEK! 

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

LOGICAL 
DmVIC•S. INC. 

1201 N.W. 651h Place 
Ft. Lauderdale, fl 33309 
(305) 491-7404 
1-800-331 -7766 

Circle 144 on Rlader Service Card 
(DEALERS: 145) 

DYNAMIC RAM 
Sf MM 1•1 256Kx36 80 ns $400.00 
SIMM! 1Mx9 80 ns 220.00 
SIMM c>i 1Mx9 85 ns 195.00 
SIMM 256Kx9 80 ns 95.00 
1Mblt 1Mx1 100 ns 16.50 
41256 2ss1<x1 60 ns 8.50 
41256 2ss1<x1 80 ns 7.35 
41256 256Kx1 100 ns 5.95 
41256 256Kx1 120ns 5.75 
4464 64Kx4 120 ns 8.50 
41264 ''' 64Kx4 120 ns 12.50 

EPROM 
27C1000 12a1<xa 200 ns 
27512 64Kx8 200 ns 
27256 J21<xa 150 ns 
27128 1s1<xa 250 ns 

STATIC RAM 
62256P-10 32Kx8 100 ns 
6264P-12 a1<xa 120 ns 
6116AP-12 21<xa 120 ns 

SAT DEUVEAY 
INCLUDED OH 

FEl>O OAO£llS
REC£JV£D BY: 

1'11 * Mr ..., . 
,., ,., 111.W't li 

MasterCard/VISA Of UPS CASH COO 
M!CAOPAOCESSOAS UNLIMITED, !NC. 
2'.000 S. Peoria Ave.. {918) 267 4961
BEGGS. OK. 74421 • 
No minimum order. PltMe ""* p-a. 11.CjtCa 10 
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Low Prices, Fast Service 

Satisfaction Guaranteed or your Money Back, Since 1975 

*°'':.•.·.···-'·"• '•"•'•"•'•'.';o.;.;.;-x>:O:•:•:O:•:«•:O:•:.:O-..:.:.:.;.:-~»X.:.:.Yh:.:o!O:.;.;>o;•X(O:l 

Monitors 
~ Jade 10 MHz Turbo XT '348 } 

Samsung 12" amber ... . .. '98f640K Motherboard w/ 256K RAM ~ 
14" amber flat screen .. . 5128l. 140 Watt Power Supply i 
RGB 640 X 240 color ........ ' 258
i 101 Enhanced Keyboa rd ~ 
EGA 640 x 350 color . ... ...... . ' 378l Monochrome Graphics System ' 698 i VGA 640 x 480. . . . . . . . ' 348 

( 640K RAM . 360K Disk Drive, Serial i NEC MultiSync II . Call
l Port. Clock/ Calendar, Game Port, i NEC MultiSync II 2A .. . . ' 508 
j Printer Port , Hi-Res Amber Monitor i Mutsubish1 Diamond Scan ..... 5498
i 30 MB Hard Di sk System ... add ' 298 j Zenith 1490 flat screen .. .. .... '618 
i CGA Color System . .. . .. . . add ' 188 !. Sony 800 x 600 Multi Scan .. ' 488 
i EGA Color System ...... . . add ' 398 i Keyboards1 VGA Color System ........ add '498 i 
 84 Key AT-style . . . . . .... ' 58 

101 Key enhanced ...... . ....... ' 68! Jade 12 MHz Turbo 286 ---'698 il 1 MB Moth erboard w/ 512K RAM ~ Printers 
} 200 Watt Power Supply ~ EPSON LX-BOO 9 PIN ......... ' 178 
~ Clock /Calendar l 

I 
EPSON LX-B10 . . . . . . Call 

Enhanced 101 Keyboard i EPSON FX-B50 .. . .Call 
EPSON FX-1050 ... . . . . . . Cail 

Mono Graphics System __ '998 ~ EPSON EX-BOO ..... . .... Call 
~ 1.2 MB Floppy Drive & Controller i EPSON DFX-5000 . . . . .. Call 
~ Printer Port . Hi-Res amber Monitor ~ 
~ 40 MB Hard Disk System ... add 5438 
~ 12 MHz. 1 MB of RAM ...... add 5 148 

l Jade 20 MHz Turbo 386 __ ' 1798 
! 1 MB of RAM on Motherboard 
" 1:1 Interleave FDD/HD Controller 

1.2 MB Disk Drive 

101 Enhanced Keyboard 


40 MB Graphics System __ ' 2348 

Disk Drives 
360Khalft1eight. .. .. '68 
360K full height .. . ' 118 
TEAC 55 BV . ..... . .. ... . . '78 
1.2 MB for AT .. . . '8B 
3 '?" 720K . . . 'B8 
3 '~ " 1.44 MB .... .... ' 9B 

EPSON LQ-500 24 PIN .. .. . Call 
EPSON LQ-510 .... . .... . ..... Call 
EPSON LQ-B50 . . . . . . . .. . . . Call 
EPSON LQ-950 ...... . ........ Call 
EPSON LQ-1050. . . ..... Call 

r No-Sl~t 
! Clock 

• Uses No Slots 
• 20 Year Battery j· 
• Includes Software 

A>OO""""""_,,,...._,..,.,._,,,x=u·•·•·•·~~w"""'"" 
Panasonic KX-P1180 .... ' 178 
Panasonic KX-P1191 ... ' 239 
PanasonicKX-P1124 .. ' 318 
Panasonic KX-P1592 ....... ' 388 
Panasonic KX-P1092i ...... .... ' 318 
Panasonic KX-P1595 .... :438 
Panasonic KX-P1524 ..... 53B 

~~v··'"'"'''""'''"""·'""'"""·""h~..---,..-.-.., Intel 80287-10 '. ' '248 
B087. . ' 94 80387-SX .. ' 348-~ Plotter $6881B087-2 .. ' ' 13B 80387-16 .. '378r BOB7-1 . ' .. ' 17B 30387-20 . ' .' 458 

~ i B02B7-6 . ... ' 14B 80387-25 ... 5528 
~ Roland DXY-980 :: B0287-8 ... '218 B03B7-33 ...'5BB 
i B PEN 230mm/SEC 

Above board 2B6 Plus 512K ..... '418j .05mm Resolution 
Inboard 386 PC w / 1 MB . . . . ' 6BBi HPGL Compatible . 

~ Electrostatic Hold Down i 
CablesParallel and Serial Input ·; 
6' printer .. . •12i Digitizing Capacity !: 
10' printer. . ' lBL...........~~..t....~..r..!.:.:..'.,!!!!,,,,,_..,,_J 
25' printe• . . . ' '2B 
9' serial . .. . ... ' 1BScanner 
25' serial . .. '2BComplete Hand Scanner ....... ' 98 

50 ' serial . . ......... ' 3B
Complete 4" Scanner .......... ' 19B 

100· seria1 . ....... '. . . . .. ' 5B
Logitech Scan Man . ' 24B 
Keyboard extender . . . . . . . . . . . •12Diamond Flower 3000 . .• 519B 
Moni tor extender . •••.••.• 516 
Printer extender . ... 516Digitizers 

Summa Sketch 12 x 12 . ' 37B 
Boards 

ir----~~-~----"""t Monographics w/Parallel ........ '48 
Mouse 
Opto-mechanical 
with Software 

LogiTech 
LogiMouse Serial . . ' ... . '6B 
LogiMouse Hi-Rez Bus . 'B8 
LogiMouse Hi-Rez Serial .. "' '98 

Mouse Systems 
PC Mouse with Paint Bus . .. ... 588 
PC Mouse with Paint Serial ..... 188 
Microsoft 
Mouse w/ Paintbrush .... ' . ' 98 
Mousew/CAD .. . . . . Call 
Mouse w/Window .. . Call 

Complete PC 
Complete FAX 4800 ' 29B 

750Walt UPS ... .. 149820 MB w/controller .......... 3 way ABC . ... ,3B 

12l!O W2tt UPS . ' 69Bj 30 MB w/controller ............ '288 i 25 in One Font Cartr.dge ...... ' 388 4 way ABCD .... ;5B 

j 40 MB w/con troller . . . . . ..... '39B i 4 MB card w/Omemory . . . . .. ' 188 5 way ABC DE . •68 
Tripplite Line Stabilizerj 40 MB for AT ..... . .. ..... .. . ' 30B ! 1 MB memory card... . ' 348 Crossover X.... ' 68 
 600 Watt Line Conditioner. . .. '98

ST 125 20 MB . .. . . . ......... ' 248 , 2 MB memory card. . . ' 648 AutoSwitch 1 in 6 out .......... '98 
 1200 Watt Line Conditioner .... ' 15B 
ST 13B 30 MB .. . .. ..... ' 298 1 4 MB memory card. . . . . ' 1148 LaserSwitch 4 in 1 out .... ' 128 1BOO Watt Li ne Conditioner .... ' 188
ST25140MB ... . . .. ... ' 32B Tonercartndge.. . ....... ' 98 LaserSwitch6in 1 out . . ' 148 

ST 251-1 40 MB . . · . · · .. ·. · · ' 348 Plotter in a Cartridge ... ' 29B 

ST 4096 BO MB . . . . . . . . . ' 568 Terminals Modems Accessories 


1a.w~~~~,.~.·.w""''-•..---·~ WYSE model 30 . . .... s28B 1200 internal w/soflware .. . ... ' 4B Kensington Master Piece. . ... 588 
Tape Back-up 1 2400 internal w/software ....... . ' 9B AC Master Control Center . ..... '4B 
CMS Jumbo 40 MB XT/AT .... ' 29B WYSE model 50 . . ... .. ' .. .. .. . 36B 1200 baud external ....... .. .... 'BB M1cr0Speed PC-Trac Ball . . . 17B1438
XTIA T Kit External ...... . . ' 12B WYSE model 85 · · · · · · · · · · · · · · · 2400 baud external ... . . .. . .... ' 148 Vertical CPU stand . . . . . ... 51B 
PS/ 2 Internal Kit.. . . . . . '58 Joystick 2400 PS/ 2 internal . . . . . . . . . . ' 198 Keyboard drawer. . . .... 15B 
PS/ 2 External Kit . . . . .. ' 128 Kraft 3 button Joystick · · · · • · · · · · 519 Intel 2400B for PS/2 ...... .. .... '278 Monitor Tilt-n-Swivel ... •1B

Dual Game Port ..... .. . . . .•.... •19 

4901 W. Rosecrans Ave. Box 5046 

H~•ii'IT~'i''JADECOMPUTER 

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


Kearny Mesa. Sunnyvale 
 Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710------Texas-----­
Add1son. Houston Fax machine 1-213-675-2522/All others 1-213-973-7707 


-Georgia --Arizona- ~-· We accept checks, credit card or purchase availability subject to change wilhout notice. 
Smyrna Phoenix orders from qualified firms and institutions. Shipp ing and handling charges via UPSMMC 

Panasonic KX-P4450 .. ... ' 1548 Complete FAX 9600 ::: : ::: ::::: ' 45B 

; :: :: ::: ~62°~~0;;~~12 ::::~~: roafSywheefPrinter 1Complete Answering Mach ine . ' ' 248 

5'4'ext.for lapTop ..... . .. ' 198 . s19~9 ~ Switch Boxes 

f"'~~'% Di;~ ~;i~es~W~h.. ,-.-1L~~..~~.~...~.:~~~'.,~""'h::.J Parallel or Serial (Specify) 
$ 2 way Aa .. . ' 28Ii . .•24B 1 Accessories for Hewlett Packard . 

Color Graphics w/ Parallel .. .. . . '48 
Jade EGA card . ' 148 
Jade VGA + . . . . . ' 19B 
Jade VGA+ 16 . . ..... '258 
Dual g,,•ne po rt •19 
XT 1/0 PartSer /Clk1Game . .... '58 
AT 1/0 Par/Ser/Game.. . .. . . '5B 
360/720K 1.2/ 1.44 MB FD C . . . . 548 
AT FDD/ HD controller ......... ' 9B 
XT Hard Disk con troll er .... ' 58 
AST Six Pak Plus.. . . . .. 511B 
AST XFormer . . . .. 1578 
Parad ise auto EGA 350. . .. 1168 
Paradise VGA+ . . ' 268 
Paradise VGA+ 16 . 5318 

Surge Protector 
S. L Waber 6 outlet . . . •1B 
Isobar 4 ou tlet ... . •48 
Isobar 8 outlet . . ... ' 68 
Isobar modem protector . ' 24 

Tripplite Battery Back-up 
450Watt UPS . ' 398 

No surcharg e on credit card orders. CA.. TX. ground 501t/ lb. UPS ai r ' 1.00/ lb Min imum 
our nine retail locations. ..... ,................. .. , .. .. GA . & AZ. residents add sales tax . Prices and charge 14.00.
Not all items in stock at :=:~~~g7N°a'-::ri~~~/11 
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SUMMER CLEARANCE - PRICES SLASHED 

CAT"'10MHZ 

BASE SYSTEM 
• 2561< (Opt 6401() • t 50 Wan Power 
Supply • AT Style Keyboard & Case 
• 4 n or 8 MHZ Keyboard Selectable 

• fDC 
• 8087 Sock<I • 360!< floppy Dnve 

• 1 Year Warranry 

s34900~ 

39 
~. 

CAT 386 SYSTEM 
• 12• Amber Moonor 


wtlh Graphrcs lntertace Card 

• 1.2 Meg floppy Dnve 

(expandable 10 8 Meg)

• 1 Meg of Memory


• Parallel. Serial & Clock 

• 70 Meg Hard Dnve 


s1595oo20MHz 

11.J HORTONS SLCAT"' 286·1OMHZ 
BASE SYSTEM 

• 512K Exp lo 1 MEG • 200 Wan Power 
Supply • AT Slyte Keyboard 

• Western Or911a1 Controller • 1.2 Meg 
floppy 	• Legal 6ios w/manuals • Systems 
Oocumentat>on • 1 yr war • Clock/Cale 

• 10MHz OTK Motherboard 

s59900 :~ 
8088 XT Compatible 	 286, 386 AT CompatibleSYSTEM 

640 K Upgrade 129" Clock Calendar 24" 640 K Upgrade 49" 14" EGA Monitor w/lntertace 549" 
12" Amber Monitor wllnter1ace 139" Parallel & Senal Pons 39" 159" NoveU NelWOr1< Call 12 Mhz add 100"OPTIONSDOS 401 w/GW BASIC 89" Additronal Drives See Below 	 :2~'Xm~~':nrtor w~ntertace 139" 14" Color Moorlor w/lntertace 289" 

1 ~:~ g1~ ~~g::g: ~::9 WE WILL NOT BE UNDERSOLD 4 MEG COMPAQ MODULE S999 

~seagate HARD DRIVESRAM UPGRADES ExeWE Burintef COPROCESSORS 
ST125 20Meg 40 Mil 1h Ht 31h ' Drive only 20900If Your PC 	 Then You Mll&DI 

U••• th• Intel Running at. . Need Intel Price ~ ~? dREZ~s64K ST138 30Meg 40 Mil 1h Ht 31h' Drive only 2990° ,_.., ltsr8088 5MHz or less 8087 97'° 4464 100 NS. 64x4 7" ST225 20Meg w/cont . & Cables 26900 
808~ or 6086 6MHz or less 8087-2 139" 4464 120 NS. 64x4 7" ST238 30Meg w/cont . & Cables 28900 
8086 lOMHz or less 8087·1 199" 

1 Meg. 
4464 150 NS. 64x4 6" 1Meg x 1 120 NS 14'" ST251 40Meg 'h HT 40 Mil w/soltware. Drive only 35900 

80286 6-8MHz 80287 149" 4164 150 NS. 64x1 2" 1Meg x 1 tOO NS 15oo ST251·1 40Meg. 28 Mil Sec. Dnve only 389"4164 120 NS. 64x1 . 3" 1Meg x 1 80 NS 16"80286 ~ 8-lOMHz 60287-8 22900 ST277R 60MB 40 Mil 'h Ht 469"4164 100 NS. 64x1 3" Simm Modules80286 ~ lOMHz or more 60287-10 25900 ST4026 20Meg Full Ht 40 Mil 29900 
80386 16MHz 80387-16 379'° 256K 64 x 9 t50 NS 2900 ST4038 30Meg 40 Mrl Full Ht 3990041256 150 NS. 256x1 4" 256 x 8 150 NS 490080386 20MHz 80387-20 43900 ST4053 40MB 28 Mil Full Ht 51900 
80386 25MHz 80387·25 549" 

41256 120 NS. 256xt 5" 256 x 9 80 NS 7900 
ST4096 80Meg Full HT wlsottware 53910 

386SX 16MHz 80387-SX 39911 
41256 100 NS. 256xt 6" 256 x 9 100 NS 5911 
41256 80 NS. 256x1 7" 256 x 9 t20 NS 59" 
414256 t20 NS. 256x4 1900 1Meg x 9 120 NS 18900 WESTERN DIGITAL CONTROLLERSMODEMS BY ~VERE)(-'-' Ao~':. IBM PS2 & COMPAQ 386 1Meg x 9 100 NS 19900 1 7900 

EV-923 EverCom 12 300/1200 bps Sitcom Software 69" WX·1 8 Bit h Sized for XT256X9 100 NS 10900 1Meg x 9 80 NS 249°0 
WA·2 16 Bit Full Sized Hard/Floppy 11900 

1MEGX9 tOO NS 25911 1Meg x 8 120 NS 14911EV-941 EverCom 24 2400 Baud Int. Sitcom Software 13911 
8900 

EV-945 External 2400 Baud 199" W0-27X 8 Bit ALL 'h Size
2MEGX9 100 NS 595" We carry Dips • Zips · WAH t6 Bit Hard Dnve Controller 12900 

EV·942 2400 PS2 .. ... 229" EX-955 FAX Card 349" 1MEG Compaq .389" Simms · Sa/ · PLCC· Sipp RA2 t 6 Bit ALL Hard/Floppy for AT 15900 
4MEG Compaq 99901 All Speeds - CALLCOMPUTER PERPHERIALS - 5 YEAR WARRANTY MEAD Floppy Disk Controller for XT 19"

1200 Baud Internal w/Software 5400 MEAD 1.2 Meg & 360K Controller for XT . 720K·t.44 5900 
1200 Baud External fully Hayes Compatible. Everex . 9901 '=e!VEREIP TAPE BACKUPS ~~ Cable Set for Hard Dnve Only 500 
2400 Baud Internal 'h card w/software 9900 40MB Mini Cartridge, 1.8MB/min. XT (DC 2000) 33900 
2400 Baud External Fully Hayes Compatible. Zoom 12900 40MB Mini Cartridge, 3.6MB/min. AT (DC 2000) .. 33911 Mitsumi FLOPPY DRIVES~ ~;~

40MB PS2 Model 5().61).70-80 (DC 2000) .. 419" 690036DK 'h Ht. PC Compalible - Mitsum1 ~ 60MB Streaming Cassene. SMBlmin w/cont (CT600) 54911lmtec/ :g6AM6UNO MONITORS 1.2 Meg Black Face - M1tsum1 590060MB Streaming 600A. 5MB/min w/Full cont (DC600) 849"1256A t2 ' Amber w!Tilt & Swivel Base 8911 720K 31h • Drive w/51/• • mounlmg - Mitsumr 89" 
1257 12 • Amber Flat Screen 720 x 350 125MB Streaming Cartridge. 5MB/min w/Full cont. 111901

9911 t.44 Meg 31h • Drive w/51/o • mounting - M1tsum1 10900Excell 60 Model 60/80 (PS2) . .999001464 14 • Color 640 x 200. t6 colors 23900 360K Tandon TM100·2 Full Ht (The Original IBM) 5900Excell t25 Model 60180 (PS2) 1269"1453 14 " EGA 640 x 350. 64 colorsi.31 35900 160K Tandon TMlOQ.t Full Ht 5900
DC2000 2400 External Add 19500 DC600 24001455N EGA 720x480 Mulrisync Compatible 44911 External Case w/Power Suoolv 2. 'h HTs or t Full 14900 

* SPECIALS * SPECIALS * SPECIALS * SPECIALS * SPECIALS * GOOD !HAU 8·31 -89 
MINISCRIBE HARD DRIVE 3130E. 112Meg. t7ms . 'h HT. Auto EVEREX TAPE BAKCUP EVEREX MEMORY BOARDS 
parking, cables. rails . Software u11 1995 Meod 94900 40Meg for XT. Mini Cartridge 870A . . . . . . . 24911 Base I Extended I Expanded 4.0 LIM Compatible 

wlController add SlOO COMPUTER PERIPHERALS MODEM 286 AT 0·3 Meg 14900 286 AT 0·10 Meg 19900 
EVEREX EV659 EGA Auto Switch 640 x 350 . 129DI 2400 Baud Internal. Hayes Compal . auto answer. auto dial. Expanded I Extended EMS 4.0 com. uses t Meg 120NS chips 
EVEREX Viewpoint t6 Bit VGA 256K exp . 512K .. 279" 5 Year Warranty PC·XT-AT Compatible ..... 98" PS2 50160 0·2 Meg 259°0 PS2 50/60 0·4 Meg .29900 

\I Liquidation Below Dealer Cost - New With Warranties \I 
MICROSOFT MOUSELETTER QUALITY PRINTER 

100 FORDAISYWHEEL PRINTER MANUFACTURED BY C.ITOH $349" 
Why pay s1149 tor a C.llah REPEAT OF A SELLOUT 
STARWRITER™F-10 
When our 40 cps letter quality daisywheel , 

AT STYLE I XT CASE 

• 2 Bay Standard AT Style Case 

_____iilmll 

$"39"9"0,~"""' '" oo> 
 ---­OPTIONS 	 STANDARD FEATURES • In Port with Bus Interlace 

• 40 CPS • Accepts Paper to t5 inches • Form • Fully IBM Compa11ble (of course)• 6 It. Serial Cable S 1 goo 
Length and Pilch Set from Conrol Panel • Includes Showpartners and Paint Brush• Bidirectional Tractor 14goo 

• Cut Sheet Feeder t9900 • Industry compatible ribbon. printwheels and 
List $199 Meads7900 10 for S740• Sena! lo ParaHel Converter 9900 control commands • AS232 Serial Interlace 

STATIC WESTERN DIGITAL 
BUSTER WD1003/RAH - ALL WD1005-WAH - 16 Bit 
Attached to CRT face and HOC For AT 16 Bit. ESOI Controller 
keyboard . Statrc Buster Full Size ALL for AT 2 to t Interleave 
works 1us! like a sponge. US1 199" Meod 9900 list 26900 Meod 9900 
d1SS1pating stalic at a rated PARADISE MONO EGA20.000 volts 1n less than 
two seconds. 	 • Keylock Power and Hard Dr ive LED's Auto Switch Monochrome EGA Card . 640x350 

u11 4900 Me•d 1900 10 for $160 u11 9911 M11d 2900 10 lor $240 EGA. MDA, CCA, Herc. List 31900 M11d 12900 

l(t8PJ' MONITOR 

FREE TILT 

SWIVEL BASE 


• 14 • Flat Screen • Paper White Phosphorus 
• TIL Monochrome &Composite Interlace 

List $199 10 for $950Mead sggoo 
CLOSEOUTS/OVERSTOCK 

CS 500 Cassettes 14°0 

Epson Universal Printer Stand goo 
DC300A Used 500 
SideKick Plus 1.0 by Borland 69" 
10Meg w/controller & cables 179'° 
2764 Intel Eprom 2'° 

1000 Nevada Hw . • Unit 101 • Boulder Cit . NV 89005 

NO SURCHARGE FOA MC/VISA 
TERMS: 

WE ALSO PURCHASE800-654·7762 EXCESS /NVEN70RY­
SALES: 7 a.m.· 6 ~m . PST FAX UST 

702-294-0204 ·Best Ouo1e applies to compel/tors
CUSTllMER SERVICE I ORDER STATUS: advertised pnce With same 1erms,

9 a.m ....& p.m . PST 1n in1s maoanne 
FAX 702-294-1168 

• .-p~"1l"*mo«IM'CoS Pt1t;.tsSucf«J 10Cft.ltiOf 

~ Products 90 aa-,. Y4H¥11y ulitss stiled Olhf:rwise 
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FOR PC/JCT/A 

Circle 322 on Reader Service Card 

Modlllar 

I/Oboard 

Single-slot Qua Tech PXB-721 
for PC-AT has 72 digital 1/0 
lines. Connect three choices of 
data acquisition modules. 
Supports Labtech Notebook ~M 

For order info, call: 
1-800-553-1170 

CjlGUATECH 
QUA TECH. INC. 


478 E Exchange Street 

Akron. OH 44304 

Labtech Notebook is a trademark 
of Laboratories Technologies Corp. 

Circle 200 on Reader Service Card 

Integrated Software/Hardware Targeted 
for ZS0/64180 De,·elopment on PC/XT/AT 

* C Compiler-Version 2 
(ask/orfree tech brief) 

* ICEPROM-ln Circuit Debugger 
(Cost effective a/Urnati>'e to ICE) 

CCompller 
Assembler/ Linker 
Remote Debvg 
Rea/lime Kernel 
Emulator 
PC Coprocessors 
Proto Board 

Assembler/linker (only) S 195 .00 
ln·circui1 Emulator $995.00 
Source/symbolic debugger $195.00 
Standalone Proto Board (64180µP) 

Z-World Engineering 
1340 Covell Blvd. Suite IOI e $295.00 

Davis, CA 95616 

(916) 753-3722 ORLD 

fax: 753-5141 In Germany: 08 13111687 

Circle 287 on Reader Service Card 

New, Grldless, 100% Autoroutlng 
Create schematics and PCBs quickly and 
simply with HIWIRE-Plus® and your IBM 
PC. With the new, gridless, multilayer autor­
outer (AR) for HiWIRE-Plus, creating printed­
c i rcuit layouts is even faster . AR and 
HiWIRE-Plus are each $895 and come with 
30-day money-back guarantees . Credit 
cards welcome. 

\\'IN'l'lm 
Corporation 


1801 South St., Lafayette, IN 47904 

(800) 7 42-6809 or (317) 7 42-8428 

Circle 278 on Reader Service Card 

2 parallel, 
2 serial, I board 

Qua Tech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combination 
of RS-232 , 422, and 485 com­
munication. All ports address 
selectable. Interrupts sharable 
and selectable. 

For order info, call: 

1-800-553-1170 

~GUATECH 
QUA TECH. INC. 

478 E Exchange Street 
Akron. OH 4d304 

Circle 201 on Reader Service Card 

l/NJt!B:!UU!«31C.l'\J'Jt 

RS-23214221485 
On board µP offloads tasks from Host 
PC/XTI AT. Ideal for complex asyn­
chronous communications protocols. 

(·. ,(,_{, \'i- il l . ,i. ,~,. n f 
• : i.~ .•••,.. ,~-· ' ' 

(:. r··-·-,...:rr: 1 I 

~ ... • r • 
I 

*Baud Rates to 57,600 baud 
*SBX connectors, 256K-516K RA 
*2 Serial Ports & 2 DMA channels 

Z-World Engineering 
1340 Covell Blvd. e 
Ste. 101 
Davis, CA 95616 ORLD 

(916) 753-3722 Germany: 08131/1687 

Circle 288 on Reader Service Card 

At $495, Wintek's Universal EPROM Pro­
grammer is a los-cost and versatile tool for 
programming most industry-standard 
EPROMs (2716-27256). Since it can operate 

· with an IBM PC, as well as stand-alone, the 
Programmer is ideal for use with PC-based 
microcomputer development software. 
Credit cards are welcome. 

Wlntek Corporation 
1801 Soulh St. , Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 
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LOW COST 

INTERFACE 


CARDS FOR 

PCfJIT/AT 


IRS-485/422 Card [PC485] $95/1251 
• SerW Alylle.0-•ukatloe•plo'~ 2or4wire1; NS16450UART; 
• Can be confi&ured u COMl-COM4; Muimum Baud Ra1e 56KB. 
• Flexible conftauntfon options. RTS or DTR rornrol of trammiWon direction. 
• hlJIH&lf d•pla: opentloa. Supporu hardware handshaking (RTS.CTS). 
• Dual drivcnlrettiYC.n;ffudJtt '4 dnkn;Compatible with most comm. s!twT. 
• Hip .,...S wnlo. available (supporu baud rates up to 156KB ) - 1165 
• DBt or ~ad.. Sample communicltion IOftware tvaih.ble • $$0(1~ 

I IEEE-488 Card [PC488A] $145 1 

I W1~B!,n.R'D~srt.~~:J $345 I 
• Sohwuc Suppon foe BAS!CA. Oul<>JIASIC ud GWBASIC. 
• Additional Ubrarics fot C. Pucal, FORTRAN, Auembty ~able - S.9! (all) 
• 	Owr rwnty kip ll'ftl l£E.£..411 ructtou supported. Implements full ranae 


o(Talker, Ultcner, Conuoller, Serial and Parallel Poll, Sc.rvice Rcque1t, Pass 

Bus Conuol and Remote Prosramminl fuooiON. 


• 	Powcrfulmenu-drivcc BlJS ANALY'ZER canberuninthe backpoundwhile 

438prOJfMll or commands are occutcd; Futures Pl-op-am Sttppla&, Bruk 

pcUts, real time kl tbta eapfan (4K buft'er), t.11.aa1 acna togUq. 


• CompleteColllntl.ler/T•lbr / U.ln1rcapabiliry. BuedonTI's TMS-9914. 
• Memory-resident Prt•tt:r Port F.aal•O. Udllry lncluded. (LPTI-3). 

I W1~s!'n-~aii~srro~~fr1 $445 I 
• NEC-nIO bued ard (rompau'ble wilh NaL Instruments PCll/PCllA) 
• Supports all the futures of the PC488B card. lndudcs the same utilities.. 

LOW COST 

DATA 


AQUISmON 

& CONTROL 


CARDS 


I 12 BIT AID/A+ DIO +Counter $295 1 
•r::::i~::.~~:~~~:;rl~!~ti:'~":S~o:~~ 

:~:a~u~=~~:=~~~,1~~0u'°~~~·
:=~=~~:Wi~.Uv1~:~1a~e~r;s~. 

J14 BIT AID/A+ DIO +Counter $495 I 
• AID com,.....er. 16 dill'ercntial cbanncb; 14 bit resolution; CoOYCnion time 

• ~~~~;=is~1~~ ~·l'i~ 1'":1'~%5tvR~· 
• Dl&tlal IJO; 16 lnput / 16 Outp.11 channels; All ~Tn compatible. 


: ~1~p~95)~1~n,i~~D~'i'~'ruJ. 


IFAST AID/A+DIO+Counter $895 1 
• 	 AID coavwter: 16 siqle ended or 8 ditrereQtial channels; U bU ruohaUon; 

P'rop'a.mlmblc K&D rate; Bullt-ill lntcmapt and OMA oonuol circuitry. 
C.OoversJon lpCCd 69,000 mplllwc (nandard), 100,900 smph/sec (optional). 

• l•pttl raqa: Bipolar s. 10V, s.SV, %2..SV, %IV, zD.5\1'.j Onipolar IOJ,2,!V. 
• l)(Aco.\Wter. 2dwmc:b; Resolution: 12bits re.a; Sctwnatimc: Si&Kc; s. SV 
• Dfcltal IJO; 16 Out. 16 In; TncompauOle; All I/Os TILcompauOlc. 
• Coaaler: lcbannel 16 bit procramm.able interval counter/timer: Uses lntd 

• ~~XS'(j=9l).ASYST, lAB'IBOI. Unl<clSropc 

IDIGITAL 1/0 +Counter $160 1 

ISTEPPER MOTOR CARD $395 1 
• eap.ble o( independent and li.mulWJitous conuol of up to 3 stepper motors. 
• Sp.Md: Pfosruninable from 3.J PPS to :W 10 PPS; Built-in ecceleration rontroL 
• 0.IJMll Modt: One dad (Pube. Direction) or two ciod.: ~CCW pubes) 


: ~~u~~~i1::tel~~~~ outputs; Qyst&l Umin&­

MC / VISA/ AMEX Call today ror d•tashttts! 

B&C MICROSYSTEMS INC. 

:W WEST OUYE AVE.., SUNNYVALE. CA ­
tu.. (....) 13t-S.!ll Fil(*l7JO.illl 
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Quality In... 
Quality Out 

__..........-­
___... ~­......,......_ __.. 
_..:&~ · ­_.... ...- ..... 

No matter how well acquainted you are 
with making important personal 
computing decisions-decisions that may 
involve hundreds of thousands of 
dollars-the value of those decisions is 
only as good as the value of your 
infonnation. Without quality 
information-it's hard to make quality 
decisions. 

BYTEweek, McGraw-Hill's new weekly 
newsletter for professionals in the 
personal computer industry, is devoted to 
giving you that quality information 
through its timely and compact one-stop 
news format. 

This new publication provides you with 
short, easy-to-read selections of the most 
important news and technological 
developments of the past week. And 
BYTEweek interprets this news with in­
depth commentary and analysis. 

Subscribe to BYTEweek for quality 
information. Remember, quality 
in . .. quality out. 

Subsc1ibe now and take advantage 
of the special one-year charter 
subsc1iption rate of $395 ($495 
outside the U.S. and Canada). This 
special p1ice represents a savings of 
$100 off the regular rate. Your 
subsc1iption includes 50 issues plus a 
free three-month subsc ription to 
BIX-a $49 value. Through BIX you 
can directly access the Microbytes 
Daily news service and communicate 
with other BIX users. 

Don't miss this opportunity! In the 
U.S.. call BYTEweek's toll-free numbe r: 
1-800-258-5485, in N.H. and outside 
the U.S.. call: 1-603-924-9281. 

BYTEwcck offers a 1110 11 cy -hal'k g1mnu1ll'l' if you're 
not <·omplN~ly satisfied. 

.Vews and A1rn.Jysis f'or Professiomils in the Personal 
Computing Jndustr)' 
One Phoenix ~!ill Lane. l'etcrborough. :\II 0:3458 
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3.5" DS/DD ...s I.IO 
.. AA_.-, •A 49 • ~~ .... ··~------- -···-. ··-···-··---·-­ ----· ·------­···-·-···~··.............. ..

800·288·8025 
12132 Sherman Way 

N. Hollywood CA 91604 •VISA-MC 

Circle 19 on Reader Service Card 

Over 120,000 sold since 1982 Never 
buy 
another 

$ss.so n"bbon ... "' 
Un1"11ersal Cartridge Maclnker 

Save thousands of dollars per year 
and always get a perfect printout, in 
black or with any of our colored inks. 
Un iversa l Cartridge Mac Inker is 
$68.50. Multicolor adapters for mul ­
ticolor cartridges. We support over 
24,000 printer brands & have a com­
plete range of accessories, color car­
tr idges, OCR, heat transfer, and 
indelible inks. Customers vary from 
individuals to Fortune 500 compa ­
nies. Ask for free catalog. 

Computer 1 ·800-547 -3303 
Friends 
14250 NW Science Park Dr., Por11and OR 97229 
tel. (503)626·2291 ·· fax (503)643-5379 

Circle 62 on Reader Service Card 

• Inexpensive 
~ •OEM & VAR 

• RTU 's 

Circle 91 on Reader Service Card 

for Quality, service and compelitlve INll -fa:taw 

prices will be more than met by B&B TUDAY • SAVEi 

ELECTRONICS. Manufaelurer to you, no mid· 

dlemanl Money-back guarantee! Same-<lay 

shipment! One-year warranty on products! 

Technical suppon is available. 


Write For Your FREE Catalog Today! 

B&B !!!!!!!!!!!!~! 
4002H Baker Road. PO Bo> 1040 • Olliffla. IL 6t350 

Phone: 815-434-0846 

Circle 32 011 Reader Service Card 

Complele Telephone Managemenl Syslem 

TeleGen.ie ... 
Sophisticated Voice Mail and Calf ProcenJng 

with High Ouallty REAL VOICE Diglral Rec.Ording 

CALLUPROCCES'SING 

Mul11ple Uml Discounts· Dealer Inquires 

250 Technology Circle Scotts Valley CA 95066 


Circle 10 on Reader Service Card 

HIT MAAYMAC® 


of Discounting 
Computers, FAX 

&Cellular Phones 

1tad1e lllaek® Tandy® sea 
We will meet or beat . .. 


GUARANTEED LOWEST PRICES 


111f MAAYMAC INDUSTRIE S INC. 


llil1 Katy Fwy. 

Katy (Houston ), TX 77450 


1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 

Circle 155 on Reader Service Card 
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FREE CATALOG 

WRITE or CAU for YOUR FREE 
COMPREHENSIVE B& B ­
ELECTRONICS CATALOG TODAY! 
Pages and pages of photographs 
and 1flustraled, descriptive lext 
for B&B's complete line of RS­
232 conveners .RS-422 con­
veners. current loop conven­
ers. adapters . break-out box· 
es. data SWTtches. data spfrt· 
ters. shon haul modems. 
surge protectors.and much, 

~c't~o~~M:f~~~ ;::ts O,... lllNct 
P ED UNIVER IDEVICE PROGRAMMER $595-895 

• Programs EE/EPKOMs, PAIA. GAW, IF'l...s, EPLOs. ,\tlCROs. BIPOLAIU. 
• Sol1Y1'3n- drh ·ton pin drhm. DIA rrn,n tird programming vol1ag~ 
• UwadHblt ror \1.rtually .., fUIU !'T progra mmablt dnicn up lo 40 pins. 
• Sdf·subs i5.1cn1 oper.uion. No addi tional modules or plug-in ad:spte~ required. 
• Includes u~r friendly MF..\IORY BUFTER t1.JU. SCREEN EDITOR. 
• Friendly Mfou ·Drh~n interface. Devjcc selection by PIN and m.nu r11ctu1"Tr. 
• Supports 8/16132 bl! word. ln1clligcn1 I & II. Quic_k Pulse programming. 
• Fund Ion a l lestlnz, Regist er·Prcload. FUSE.MAP EDITOR for logjc devices. 
• 	 File formats acxcp1cd: 1nlfl ll tx 86J88, Tflroni~ HitJ:, Molorola S ,JEDEC. 
• CU51omcr suppon via \"Oicc line, df'dlca lf'd BBS or fax. Full I )'nr w:11rnnty. 
• 	 0~ price includes Interface C3rd. C2bk, .\lf morydevitt libn;iry and J year. 

free updates. Addi1ional £n'vtC'f UbnirlH ( t..o,ic. Micros, 8ipol1rs) $95 H. 
• 	 Libraries upda1cs available every 6 mo. and can be received via Ooppy or BBS. 

IPC BASED 8-SOCKET 
GANG PROGRAMMER $595 
• Handles all mfmory dini""' lo 32 pins.. (Ugradcablc up 10 8 mfJabl l paru). 
• FULL SCREEN BUn'Y..R EDITOR plus all appliC3ble features from above 
• Cu~lumer supporl via voice line, dedic;itcd BBS or fax. Full I :-·H r '!Qrnnl) . 
• lncluJes PC ln1erf.ace cud, ~1cmory device tibr.i.ry and I )'far frtt updatfs.. 

UNIVERSAL RS-232 
PROGRAMMER 
• f'rogr:im!. Et::IEPn:ims. Flas hEpn:ims. ZPR•ms. lnlt l Micros. Mfmory Cards. 
• ~ t a nd·Alonf Mode for EE/E Prom an<l Memory Card Duplu:a1ion f Ve rify. 
• All 24/2R/32 pin EE/EProm.s to 4 MIJ11s (upgradeable 10 3? mrpbits). 
• M kro... :X741 /A,-!IA • .4,.8,·9.-51,·C5 l ,·C5 IFNB.·51. ·53.·55,-C52 l.-c54 I ,9761. 
• .\l f mory· Cards ·SeikolE.psiln.FuJllSu. Miuubishi (l ntf'grattd Adapln indudtd) 
• Mo<lular dc:i.ign:Firmv.-are C"a.s ily upgr.: !cable: 4 s.odet Gang module 3\":11lablc 
• On·Bo:1rd Pruxn mminr: c-apabl li ly: Cu!.IOm in lcrfaee modules avatlablc. 
• U'\C'r friendly Mt nu-Drh·.,n Interface Program for IBM·PC and M acin h'J, h, 
• Can be OP1=rt11etl wi1h ::my romru1cr con1aining an RS-23! Sfrfa l por1. 
• Optional buih· in Er.nrrmmn module (S:50);Top cover ronduC"lh~ foam pad . 
• OEM OJJoCn hoard progr:immer ccmfigun1ions :ivail:il>lc (from S~45). 
• Cuuomer support via voice lme. dtdka ctd BBS or fax: Full I yH r '!Qf'nlnty. 

INTELLIGENT PC
IROM EMULATOR $395 

• Emulates 27 16 through ?75 12 EPrOIT1$ (2k 106..tk bytes) "'i1h a.single uni t. 
• Connects 10 1hc siandard parallel primer port. Uses 11andard primer cable. 
• 	 Intelligent fealurcs indudc: Rt"HI Oulput, Add ms Comp,a"'· Add"'5s Sni p. 

sho1. Trigxtr lnpul. Mtmo~· buffu f'ditl ng eapabillly. Selectahle wordsizes.. 
• 	 User friendly sofrware. Command sel includo: Load, Wril t, Display, Run, 

Typf. Edit, fill. Run-Comm.a.nd-Filf, MonUor. Port, RHfl, Htlp. Cakuh11or. 
• 1-'AST data loading ,;a parallel printer pon (65k bylcs in \cs.~ than 10 ~conds). 
• Cascsdablt up lo 8 unib..lndudcs in1crface cahlc with Trigge r and RCjCI dips. 
• 	 CM OS ,·trsion with rnmdard 9V batlf'I')' backup available (~95). After down­

loading 1hc program fr o m the ~I comp1.1 tcr, the C MOS emul;uor vcrli10n 
c:in be disconnected and ~din s land·• lonf mode for firm-...r.zrc 1es1ing.. 

• File formats accepted: Binary, lnlf'l lltl", Molorola S. 

MC / VJ SA / AM EX Call loday fo r da lashttts! 
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Buy with 


ence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer. " These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 
• 	 How long has the company 

been in business? 

• 	 Does the company offer 

technical assistance? 


• 	 Is there a seroice facility? 

• 	 Are manufacturer's warran­
ties handled through the 
company? 

• 	 Does the seller have formal 
return and refund policies? 

• 	 Is there an additional charge 
for use of credit cards? 

• 	 A re credit card charges held 
until time of shipment ? 

• 	 What are shipping costs for 
items ordered? 

re) Di rect Marketing Association. Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 
• 	 State as completely and ac­

curately as you can what 
merchandise you want in­
cluding brand name, model 
number, catalog number. 

• 	 Establish that the item is in 
stock and confirm shipping 
dafe . 

• 	 Confirm that the price is as 
advertised. 

• 	 Obtain an order number 

and identification of the 

sales representative. 


• 	 Make a record of your 
order, noting exact price in­
cluding shipping. date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c / o 
OMA 6 E. 43rd St., New York, 
NY 10017. 

This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 
6 E. 43rd St ., 
New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing Assoc1at1on. Inc. 



EPROM PROGRAMMER 

CROSS ASSEMBLERS 


MODEL 

SX151 


RS232C OR STANO ALONE (all models) . Com­
munication prolocol: XMOOEM. HEX. and 
BIN . Programs: EEPROMS. 2716 - 27512 and 
CMOS. Programs (w/adap1er): 25XX. 27101 
(and above). 58701. 68705. 6876416. 874112. 
8744 , 874819 . 8751 12. 8755. 87252. and 
CMOS. More available soon. Model SX151 
S214 (assembled wilh case) . 01her models 
are available from $49 (ki1). 
Cross assemblers by PseudoCode 10< IBM·PCs. 
SSO. ZBO, 1802, 6502, 6800/1/2131518/9/11, 
68000/8/10, 8048/9, 805112. BOWS. 8096, and 
morn soon. Simulators and disassemblers also 
available. 

~KORE, Inc. 
~ 6910 Patterson S.E . 
[AiiiiiiJ Caledonia. Ml 49316 
~ (616) 887-1444 

SS for shipping (USA). plus S3 .00 COO . 

Circle 136 on Reader Service Card 

9-Track Tape Subsystem 
for the IBM PC/ XT I AT 

Now you can exchange data files between 
your IBM PC and any mainframe or mini ­
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used fo r 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com­
patibles. Subsystems include 7" or 10'!.i" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa­
tion, call us today! 

0URLSTRR.,,. 
9621 lrondale Ave. , Chatsworth, CA 91311 

Telephone: (818) 882-5822 
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a complete 80386 
system for only 

$1995 

llJ 1meg ram 
o 40 meg. hard drive 
o:r lTL mono. monitor 
IJJ Parallel & Serial Ports 
Ir? Expand to 16 meg. 
IJJ 1 year warranty 
IJJ 30 day moneyback 

Call for other systems and configur­
a tions at similar savings. 

Scioto Computers 
1-800-283-8616 

8051 68HC11 
EMULATORS 

For Into call: 
Australia . . . . . . . . . . . . . . . . (02) 654 1873 
Austria . . . . (0222) 38 76 38 
Benelux . +31 1858-16133 
Denmark . . . . (02) 65 81 11 
Finland . . . . 90-452 1255 
France . . ....... (01) 69 412 801 
Great Britain . . 0962·73 3140 
Israel . . . . (03) 484832 
Italy . . . . (011) n10010 
Korea . . . . (02) 784 7841 
New Zealand . . __ . . (09) 392464 
Portugal . . (01) 83 56 70 
Scandinavia +46 40922425 
Singapore . . . . . 065 743-2086 
Spain . . (93) 217 2340 
Switzerland . . . (01) 740 41 05 
Taiwan . . . . . . . . . . . . (02) 7640215 
West Germany . . . . . . . . . . . 08131-1687 
U.S.A. FAX . . . . (408) 378-7869 

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

CORPORATION (408) 866-1e20 
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DGH • 24 Line digiial VO: 10 MHz 8ZSS. $95 
ADSOO • 8 channel 12-bil (plus sign) intcgnting AID: prog. 
gains of I. IO & I00: 7 digiial VO Lines. $239 
AD IOO • Single channel 1~rsion of ADSOO: 10 digiial VO 
Lines. Same progrommable gains. 700 mt"g lnpm Z. $149 
ADIOOO • 8 channel 12-bi t AID . ZS uS: s:imple & hold : 5 S 
Mhz timer/coun1ers; 24 digital l/O lines. $29S 
ADA300 • S channel 8-bit 25 uS AID: single DIA S2I11ple & 
hold: 24 digiial VO Lines. $2.l9 
AD200 • 4 channel II-bit 1lS uS AID: 5 ; Milz timer/ 
coun1ers: 24 digiial VO lines. $239 
OA600 • Fas< settling du11 bipolar DIA $179 
PD200 • Pro101ype lmrd wl address decoder. manu11 $99 
.'411 boards include li.\SIC Pascal, C and Forth drin:rs 
JO day return: I year u'il"a"IJ. Cail for "Rt•t1/ World 
/11terfi1ci118 '' application notes. 

Real Time Devices, Inc. 
P .O. Box 906 State College, PA 16804 

(814) 234·8087 

Circle 216 on Reader Service Card 

LOW·LOW·LOW 
Laserjet Printer 
Series II 
Scanjet Scanner 
+ interface kit 

$1650 
$1355 

~EM t:11mPAll 41 w1. AceR 
$£VEREX- ASr & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 

Gov't, Corporate, Schools, Dealers, 
& Expo1t INQUIRIES WELCOME. 

SURAH inc:. 
44862 Osgood Road, FREMONT, CA 94539 
PH: (415) 651-5101 FAX: (4 15) 651-5241 

1-800-543-1001 
VISA, Master Card accepted. wise 

Circle 85 on Reader Service Card 

I-•IBM 
DISKETTES -· 5.25 OS 6023450 - 14.60 

5 .25 HD 6109660 - 32.50 
3.50DS 6404107 - 23.95 
3.50HD 6404078 - 45.95 
2 0 ·1024 1669045 - 33.95 

RIBBONS 
PROPRINTER • (6328829) - 5.60 
PROPRINTER XL (1040150) - 799 
PRO PRINTER X24 ( 10404 75) - 8.10 
PROPRINTER XL24 ( 1040414) - 11.90 
PROPRINTER II (6328829) - 5.60 
MONO PRINTER (1040440) -- - 12.95 
OUIETWRITER (1299790) - 9.45 
OUIETWRITER Ill (1299933) - 13.95 
DISPLAYWRITER (1299463) - 8.95 

:=::::::::=:::=:::::::,:::::: 5 1 " os:::::::::: ... ,,: ......... . 

liliill!!!! 6~~ iii ~:~ ,:~8 
12~ ... · 29~ 
I . ~6~: 5 1.t~" HO . ~M 

i: :::: ... ·. .......... . . . =. l09:o_Es~ . . ... ;.'.';•· :~ ~ ~ ~ ~~ ~ ~i; ~ ~ ~ ~ ~~i ~ ~ ~ ~ ~ 
::: :: :: ::::::::::::::: 

.., .. 

• Delaware 1·800·451·1849 
P.O. BOX 102•7. WILMINGTON, 0£ . 19850 

• Oklahoma 1·800·654-4058 
P.O. BOX 167•. BETHANY, OK. 73008 

• Nevada 1·800· 621·6221 
P.O. BOX 12396. LAS VEGAS . NY. 89112 

M1n1mum order $200...9 No Surcharqe on Visa 
MasterCard " COD orders add S3Q9' Surface 
Sh1pi::i1nq UPS add $4Q9 per 100 lor 3112"or 5114' 
add $4® per 100 lor 8'' US Mail delivery add 
9\ "Prices sub1ec1 to change w1 thou1 No1 1cc" 

~------ FAX (405) 495-4598 

AUGUST 1989 • BYTE 321Circle 242 on Reader Service Card Circle 229 on Reader Service Card 



ALL NEW !!! 
9 TRACK TAPE SUBSYSTEM 

for IBM PC/AT/386 
complete for only 

$2,595.00 
YEAR WARRANTY 

•IBM/ANSI compatible at soo•/1600/3200 bpi 
• Controller, cables and software included 
• Interfaces for PS/2•, Xenix• and DEC• 
• SCSI • , AT or MCA' Bus 1/0 at 25/50/100 ips. 

* optional 

AKSystems Inc. 
20741 Marilla St. Chatsworth CA 91311 
TEL:818f709-8100 FAX: 818/407-5889 

Circle 16 on Reader Service Card 

TurboFlow $69 

$89 with Logitech mouse! 
• l'op-up icon menus ~· 
• Variable size symhol:" ~~~.,,~~iii . 
• P\.lper ~ize to 34" .... 4.J:_......-­
• I lcrcules mono, CG !\, EGA 
• 1IP-GL. OM / PL. Swec1P Ploncrs 

• Automatic PANning to !-Can drawing quickly 
" IBM/EPSON. NEC. OKIDATA. HP Lascrlc1 

Daylron E::IC<' lronics Inc. 

610 S. shcrman #I~. Richardson. Tx 75081 


Add ~'i.h {$-l US,\, S\ 5 furcig.n), Tc 'Cl.S rc.,idcnls add S"t. \.1 lc..< r:ix 


for lcchnic.sl inform.11ion c-.1 11 21+-f-.69 ·2137 


Order Today! 1-800-882-5822 
Money-back guara ntee 

Circle 77 on Reader Service Card 

Thia realllme 
MULTITASKING KERNEL 


simplifies real //fe 

product development 


• No royalties • Intertask mess.ges 
• IBM PC DOS• suppon • Dynamte oper•nons 
• C. PUM. Pascal • task crea1eJdele1e 
• Preemp11.,,. scheduler • 1as1o. pnon11es 
• Time slicing 11 ne9ded • memOt)' alloca11on 
• 	 Euentlet source cOde • Ewn1 Manager 

included • SemaphOle Mllnager 

AMX..- ¢0 lot IONIN, ltHMIN, to2H t)'l'9rmt 

=~~~· ::: ~= Ct KADAK Products Ltd. 
AMX85 tystem 12115 US 2Cle • l&U W SfOM'.l"'IY 
Fun IOUrt:• Md M05 vs \larocou- BC C..r>ada \16J IV~ 

TeleJ. o.&·!IS670 
r~••tt•l f a. t60ol)734·811• 
.4.llo•...,NOlltlc><_. lll0. 6'000 TelephOM {604) 73"4· 2196 

Circle 133 on Reader Service Card 

• Voice Mail 
System 

+ Call 
Processing 

• Telemarketing 
• Order 

Processing 
+ Call 

Distribution 
• Programmers

Tool Kit 
• Complete Systems 

..,.. BIGM&UTH. $295 
I v1SA I Starting at . . . . PLUS6 s1H 

,. (415) 652-9600 
TALKING TECHNOLOGY. INC.i99th 
4383 PIEDMONT AVE . OAKLAND. CA 94611 ~ 

Circle 245 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: 

1-800-848-3469 
In Ohio call 1-614-262-0559 

cwti) 
SAFEWARE. Tbe ln»mmCR Ageucr Inc 

Circle 222 on Reader Service Card 

ON TARGET ASSOCIATES 

Products and Services 

for Design and Manufacturing Engineers. 


Micro Channel Design Consulting 
Prototype Cards 

Newsletter 

PS/2 ~~=====-ASIC's 
Adapler Bracket Se1s 

Bum-in Mother Boards 

We will move your PC/XT/AT products to the 
Micro Channel, or create your new design. 

CA LL: (408) 980-7118 
for ou r Free catalog 

ON TARGET 
TARGET 
TARGET 

.. .the PS/2 leaders. 

PSt2 &od f\hcro Channel an:: 1ndcm.ub of IBM Cort1. 

Circle I82 on Reader Service Card 

SIBEC II 


The ideal solution for embedded control 
applications and stand alone development . 

• 8052 Basic CPU 
• PROM Programmer 
• 1SBX" Expansion Bus 
• Highest Quality 
• 1 Year Warranty 

$228.00 QTY 1 

Call Now' (603) 469-3232 


Inquire about our 8051 product development 
k'I lor the IBM PC/ XT/ AT. 

(J Binary Technology. Inc. 
~ Main 51 PO Bo• 67 t-.',erujen . NH 03770 

"1SBX is a !tademark o l Intel Corporation 

VIDEO FRAME GRABBERS 


MODEL RESOLUTION 
HAT 256-4 256 x 256 x 4 495 
HAT 256-8 256 x 256 x 8 795 
HAT 512-8 512 x 512 x 8 995 
HAT 512-24 512 x 512 x 24 1995 
- ISM PC/'Ar/AT COMPATIBLE 
· DIGITALIZE IN REAL TIME 
· COMPOSITE VIDEO IN 
- 24 SIT RGB OUT excepl model HAT 256-4 

16 level gray scale out 
- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
• FREE SOFTWARE UPGRADES mREGISTERED OWNERS 
• FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 

RETURN OLD SOARD AND JUST PAY DIFFERENCE

&" 
 HIGH RES TECHNOlOGIES 
.O. BOX 76 

- LEWISTON, N.Y. 14091 

PHONE 416-497-6493 FAX 416-497·1988 
HRT P

Circle 115 on Reader Service Card 

Advertise your 

computer products 


through 

BYTE BITS 


(2" x 3" ads) 


For more information 

call Mark Stone at 


603-924-6830 


13\JTE 

One Phoenix Mill Lane 


Peterborough, NH 03458 


Circle 48 on Reader Service Card 

http:1ndcm.ub
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Calit=orniaDigital 
17700Figueroa Street • Carson, California 90248 

•
CD/ROMComp/lie Kil 

Doctor, lawyer, indlan chief ... Virtually every industry and pro­
lessron is d1ssemmatmg 1nformat1on on CO/ ROM. One compact 
disk . the same size as an audto disk. can store over 500 mega­
bytes of dara in High Sierra format 
Below 1s a listing of some of the CD/ ROM drives currently avail­
able from California Digital. The best value is the Eclipse 430 
external drive. The CDS/ 430 includes PC/ XT interlace. cables. 
sampler software and MS/ DOS extension. II also offers an audio 
output feature for mul1 tmedia presentations. The system is Man­
ufactured 1n Japan by one of the Worlds larges! producers of 
magnetic storage equ1pmen1. A super value at only S539. 

:cllpse 430 external sys1em S539 
i 1lach115035 Exrernal system 695 

NEC 1n1erface k1 t l0< above ... 159 
Sony C0/510 mlernal dnveonty 559 

TEAC FD55GFR for IBM AT 
PANASONIC 455 Half Height 
PANASONIC475 1.2Meg./AT 
Dual enclosure for 5 1/4" drives 

109 105 
89 85 
99 95 

3V." DISK DRIVES 
SONY MP·73W, 1.44 Meg. 139 
TEAC 235HF 1.44 Meg. 99 
5•/4" form factor kit 

8" DISK DRIVES 

99 
79 
89 
69 

QUME 842 double sided 189 179 175 
QUME 841 single sided 99 89 79 
SHUGART 851 R dbl. sided 319 309 299 
REM EX RFD4000 dbl. sided 189 179 165 

MMC 
MICROCOMPUTER 
MARKETING COUNCIL 
~...nm AlllCll.. 

e Two 720K/byte 3Y.t" drivea e SupertWlat LCD dlaplay 
e 640 K/byte ORAM memory e 16 color RGB/ CGA 001put 
• 2400 baud Internal modem • Full featur9 101 keyboard 
Take it 10 school, court news events or anywhere that you require 
··computing ~er" on the go. Bui II in 2400 bps hayes compa11ble 
modem allows you to transfer data riles W1th yoll' home otf1Ce or 
any World wkie data base. 
A htUe 10 large to be called a laptop but the Amstrad 640 ls a true 
banery operated IBM compatible portable. (1 A'• 9" loo rml) . 

Every year since 1973, customers from virtually rwery nation in the free 
World have chosen California Digital for their data processing requirements. 
If Its compuler, Callfomla Dlgllal hH 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. 

i11achl 3500 Internal system 595 Sony 6 101 external dnve only 795 
i 11ach1 internal dmoe only 519 Sony 2306 interface k11 159 SABA SCANNERS 
.JEC COA/77 External dnve only 695 Panasonic LF500Cl "wnte once T895 
.JEC CDA/ 80 Internal dnve only 639 Panasonic 101ertace kt! for abOve .359 	 ~~=~:~.~-~.~~.~-: ::::::: ~-~ ~~= 

OCR software for hand held 59 
DEST SCANNERS 
1000 flat bed page scanner .. .. ...... .. .apeclll prk:lns 


~R~~'::"1~~256gray5CaiOS29;1~5 1~~9 
DA HandiScan 300 wilh Halo .... ............ .359 239 
PRINCETON GRAPHICS LS-300 ....... 1095 789 
PANASONIC 
RSS-05 Image page scanner ................ 1499 11911 

~~!o~~ scanner ........ ... ........ 1899 1259 


730 nat bed seamer ... . .1800 1159 

840 nat bed scanner .. .. .. ... ....................6800 4159 


SPECIAL PRODUCTS 

XEROX Ventura PC Publisher.. . ............895 499 


iead Crash, Power Spike• or juat poor dlak maintenance•.. 

)on't loose data because you didn't back up. The Alloy/ 40 is an inexpensive 


~~t~~~a~:s~~r~~;~ :ee=~:~~~?~~h;~~:1r~9:ricas 
argest producer of data retneval equ1pmenL 
..Jo need to purchase a ~arate tape controller... the Alloy/40 anaches directly 

gb~:1!':,io~a~1or ~;:~~~~:e~~iallo:~l~~=~:! 
>f lrreplacabkl data has been stored on one Scotch DCt~ data casseue. 
~ack up entire hard disk. modirled hies only . or by hie name. Loss ol data Is 
neVJ!able but when you are backed up on an Al oy/40 its not a ca1astrophe. 

~Your Own 
Compuler 
11$ 

Cal1forrna D191tal has all lhe componenlS needed lo cuslormze your own 
compuler. Buy as much computing power as you need now, and up grade 
when the need anses. Here are some examples of components available : 
19'01 TO MHz~ boetd --··--···$89 Monodlromt1 card, prtntllf port ·······----.25 
8 ajol 12 MHz tMby AT Mothefbolin::I _....m MonoGrmphks (Mrc:u...I pttni.r port ---• 5 
Full lllm ftWI drfw AT cue -·--··--.35 Cok>f" Gniphk:8 Clln:I ··--·······--··---·····•9 
Fourdm.XTcue ---·---·---25 EGAColo<Multl~uUontl ·-····..--.159 
101 /t02AT/XTGemwnmfrg. Keybolln:l ..57 l/Ocatd.Mft.l &pairat..i ··-·········-----....35 
200 w•U AT PoWtt' 9Uppty ---·--·---58 110 PLUS, Set/Plr"I. t*-k, gaml ··-·-·58 
TNC 360K/Byait disk drfw --·-···-·58 Disk 1/0 , d lak control., clock. gllml ·-··--··58 

One Two Ten 
TEC501 V. height sgl.side 39 29 
TEC504 'h ht. double sided 59 55 !~ 
TANDON 101 /4 full ht. 96 TPI. 99 89 
TEAC FD55BR half height 89 85 
TEAC FD55FR 96 TPI, half ht. 119 109 1~i 

~i'l.mr~'!~ci-:.aoo ..........:::~ ~ 

QUAORAM JT FaxCard 4800 ..............395 259 


MONITORS 
MICROVITEC 
945CN. 20" Ureq . 31.5KHz. 1300x900 1895 659 
1019, 20"' aulosysc .31 dot 1024K580 ..2395 1687 
MITSUBISHI 
AUM 1381 13·· diamond scan 800x600 ..889 519 
HJ 6905ATI< 20·· multiscan ..... ...3650 2297 
HITACHI 
411919"" 1024x768. .31 dol.48KHz....3490 2195 
41151 5" 1280x1024.65 KHz.............. 1990 1159 

~~~~ii~~~ mutti 1024x102• .2995 1999 
1303, 13·· .37 do!, multiscan .. ...........825 595 

li~·~ie-~-:~~.14'' 64"o;;.;:eo :::~~~ :z:;~ 
NEC MultiSync II, 14" 800x560..;:······· ·····949 597 

EfJA Cf!or 40Mega/Jyle NatiDi1/t Kil'191Moni/ofil>ft9 
~ 

Ideal lor CAO/CAM and Desk Top pubislung apphcabons. The 
Roland CD/240 color mon;1or has a reS<>ut;on ol 720 plxels by 
400/480 lines on a .31mm do! pilch 12·· non-glaie screen. VGA 
speafications in texl mode EGA in graphic mode. 

~:Ji~~~~~~~S:~=~~~f:~~~~-e1ooller 
Full fealured. 132 column, muhi·res01u1ion W1eo c.olor adapter 
card avalIable !or onty S139 additional. Comparable card package 

~w_~o --~-...--.095 ."~ re"""°' s 1___~~~~~~~~~~~--i 

Alnlltld 
11m1695 

HEWLETT PACKARD 
Laser Pnnler II. 300x300 .... 2595 1659 
Laser Pnnter 1110 double stded 3995 2995 
OMS PS/8102 Meg ,35 lon!S. Posf/S 5495 3879 
APPLE Laser Wr1trer NT ..... .4550 3659 
NEC890 Pos1scnp1. 3 meg . 4975 3095 
TEXAS INSTRUMEITTS 
2115 Postscnp115 pgs ... .. .. .... 7995 5787 
2108 Postscnpl ser .par ·r. & Apple 5995 4295 
DATAPRODUCTS 
LZR 1260 Poslscnpt 12 pgs ... ... ....7995 5895 

~A~~~M~~~T~t~~-'~~~11 131Ws ~g~
FUJITSU AX71000 wl two paper bms .2550 1359 

DIGITIZERS 
1219HITACHI 

HOG 1212Puma12x12"....................595 359 

HOG 151515x15... . .............969 659 


~~'t; ~~~C~~2-~~ 1us0l< 1~ : s;~~ 3~~ 
SUMMAGRAPHICS 
Summa1201 plus12:i112·· ......599 379 
TS 3648. 36x48" ................... ....... ....... 4748 3729 
KYE Genius Tabletw/ 4 but. mouse ......599 279 
CALCOMP 
25180, 12x18" ............. 1275 999 
91480.36x48" ............. ....4118 3389 
KURTAOIGmZERS 

:~~~~~tl~:8·~1~-· : ·: ~~ 3m ~~~:~rs1on 10................... ...... ___ 2995 2195 
HOUSTON INSTRUMENTS Au1oSkeleh Sid & Enhanced 2.0 .... · · ....99 79 

~~~~1 Jd1': 11;~r=r/~ : ~~ ~~ ~i~~~fc~A~~":ir; · ····· 
2~~ 1~~ 

HIPad 9018, 12x18complele krt ........795 599 AMERICAN SM. BUS'N. Design Cad ... 299 179 

Forty megabyte internal harddisk drive, controller and cables 
all for only $397. 
The kit includes the a 40 mil­
lisecond Miniscribe 3650 drive 
and a half slot Western Dig ital 
controller 

• 

HOUSTON INSTRUMENTS 
DMP 41 single pen, 3 ips. C&D .. .... .2995 2295 

g~~~~:~: i~~:: c~~ :::~~ = 
OMP61 slnglepen,32~.A-0 ....... .....4295 3095 

ru~56'.:~~o'#i;:~3 ips .......799 595 


1023 Artisan A· D, 8 pen, 30 lps ...........4895 3795 


~~U#~~lJro· 24 ip• .7995 5495 

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

755-0A 8 pen 5ize "B" 32 ips.... ......... .3900 2995 
~~mJ. r;.r6m~e. 24 ip• .. .. .. ....9990 7595 

672/XO 4 pen, size "B" ........895 595 
675 size "A·D" 8 pen ..... ......................5600 3995 
:cit\~~~'t'· 6pen, 11x32 .. 1295 1195 

LP3700 size E. 10 ips... .......................4195 3195 

~~~~&'m'~"E" 10 ips ........4695 3495 


DXY980 flalbod size"B" 8 pen , 9 ips .•.. 1795 695 
DPX2000 size "C" 8 pen wilh stand .....2995 2195 
~~~~ll""wlth stand ..4995 3495 

SP600 size "B"' 6 pen ............... .. .. .........995 1159 
SP1 000 single pen size A·D................3995 2795 
SP1800 8 pen. A-0. 32 lps...................4695 3359 
JDL 850. size "C" one meg. memory ...3845 2789 
VERSATEC 8524 Eleciroslatic .......... 16,900 13789 
NUMONICS 
5460 size "A-D"......... .......2495 11159 

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


CAD SOFTWARE 

Five Inch Winchester Disk Drives 
Price does not Include controller. 11ch two + 

SEAGATE 225 20 Meg. V. HI. 239 229 
SEAGATE 238 30 Meg. ALL 259 249 
SEAGATE 251/151 M. 28mS. 459 445 
SEAGATE 4096 96 M. 35mS. 559 539 
MINISCRIBE 8425 25 M 65ms239 227 
MINISCRIBE3650 SOM 61ms. 319 309 
MINISCRIBE 6085 90 meg. 459 435 
MINISCRIBE305325 ms. V.ht.359 339 
FUJITSU 2242 55 M. 35mS. 1299 1229 
FUJITSU 2243 86 M. 35mS. 1695 1619 
RDDIME R0-204E 53 Meg. 895 859 
MAXTOR XT1140 140 Meg. 1495 1450 
MAXTOR XT2190 192 Meg. 1919 1875 
TOSHIBA MK56 70 M. 30mS. 1289 1229 
CONTROL DATA WREN " V" call 

• Winchester Controllers tor IBM/PC • 

XEBEC 1220 wllh floppy controller 159 

OTC 5150CX 119 

OMTI 5527 RLL controller 99 

AOAPTEC 2070 ALL conlroller 99 

ADAPTEC 2372A 1/1 lnterleaf 159 

WESTERN DIGITAL W0/1002WX2 89 

WESTERN DIGITAL 1003WAH orWA2139 

WESTERN DIGITAL 1007/WA2 ESOI 239 

• SCSI /SAS! Winchester Controllers • 

XEBEC 1410A 51/4 ' foot print 239 

WESTERN DIGITAL 1002-0SE SW' 229 

OMTI 20L 89 


• Winchester Accessories • 

Dual floppy enc. and powersupply 59 

Winchester enclosure and supply 139 

Swllchlng power supply 49 


http:1280x1024.65


Circle 177 on Reader Service Card 

Y!:l~~~ =::=..~a:-~;~~~t.JI> 
- IO& touanEI DrNl DIS& 

Circle 262 on Reader Service Card 

OVER STOCKI/ 

High Density Dynamic 


SIM/SIP Modules 

Price List 


DRAM SIM/SIP-Standard-Modules 

Unit 

Package Org1nlzallon Price 

Apple (1 Mega Bit (DIP) x 8) 175 
Apple (1 Mega Bit (DIP) x 8) 178 
IBM (1 Mega Bit (SOJ) x 8) 180 
IBM (1 Mega Bit (SOJ) x 8) 180 
IBM (1 Mega Bit (SOJ) x 9) 180 
IBM (1 Mega Bit (SOJ) x 9) 195 
IBM (1 Mega Bil (SOJ x 18) 325 

IBM (1 Mega Bit (SOJ) x 8) 183 
IBM (1 Mega Bit (SOJ) x 8) 188 

IBM (1 Mega Bit (SOJ) x 9) 199 

IBM (1 Mega Bit (SOJ) x 9) 203 

IBM (1 Mega Bit (SOJ) x 18) 330 

TermoTrol Corp. 
Subject to prior sale. 

Call 1-800-345-4184 or 213-284-3242 
order by phone MC Visa Amex or C.O.D. 

Circle 248 on Reader Service Card 

DEVICE PROGRAMMER 
$550 $750 

1 Megabit of ORAM , User upgradable 10 32 
Megabit 4x20 LCD Display, .3, .6 Zif socket, 
RS232. PARALLEL in and out 20 Key tactile keypad 
(nol membrane). 32K internal EEPROM (easy firm· 
ware upgmdes) QUICK PULSE ALGORITHM 
(27256 in 5 sec. 1 Megabit in 17 sec.) Completely 
stand alone, 10 day money back guarantee 2 year 
warmnty, made i11 U.S.A. Technical support by 
phone, Complete manual and schematic. 

NEEDHAM'S ELECTRONICS 
4539 Orange Grove Ave.. Sacramento, CA 95841 

Calf for more information 
Phone (916) 924-8037 FAX (9 16) 972-9960 

VISA/MC 	

"-~~~~......~~~~-· 

Su"per 386/25MHz 
$3350 

• lancltNA.t.3!,42 
MIPS 

• M'9'1~ 0-.! 6'1< 

'°'"'· ~J2bolll'llel 
316-H CP\I 

• l MB ram e•~ 
10 llM8 ont>Oali:I plus 
SMB 32-twl 1,0.pan..on 
ll&M.81 

• 	F111 &2M80r"'9 1 2 
M8 FOO 

• Ull11 Mlgl'I SPMG 
H~conu 

· HJ911~•-'""* 

• --101 Tact1lelQlc.li.1(8 

• H'9'1 SP"(! s.tlal &........... 

• 1·32&-leiancll-IDC 

-""'' ... 
· ~~~-~ 

- ., .. u..•1- ...... 
11111 • MK.: ~1211 1lll (lr,111 

1.IQOl ""'"'~111> , 2M Cil'olft .... 
1IOOC: ~\YINISNllt ""' · . ­.... 
Schwab System 21 2 fU lllMi:mlll..... _.. COMPlETe: 

· ~t2':AAM~•, .. 
• 11 ..~9"" 1150 _,,,_ =·· • l()f"O_.... ·-- -n.l~.~~ ~~f~!·~ ~ 

lZR fl C.- RMI S.U Clw1 CA ~I 
~i\110 Fa. • Q.-l-IM2'19 

w-r ll0-1 SAT n_. 
,.,,,,..,r:~wfftlOufnofk• 

Circle 225 on Reader Servict Card 

HEAVY DUTY 

PC HARD CASES" 


~ 11(A\N 
rQtlGHT ourv 

MC & VISA CA.S£ CA.SE"""" """" 
5226 51'19 5129EPSON EQUITY II CPU &KB 

S20d S1d3 S120 COMPAQ PORTABLE II 

S25d $173 S1d8IBM AT a>uu 

5226 S15d S129IBM MONITOR 15t5400t 

HEAVY DUTY FOAM LINED 

CASES WITH COMPARTMENTS 


FOR KEYBOARD & MOUSE 


CASES ARE AVAILABLE FOR 
AAV COMPUTER. ALSO 

CUS10M CASES 

1-800-882·7112 In Ml 616-374-7105 

WESTERN CONTAINER & CASE 
Box 12 W 

Circle 274 on Reader Service Card 

FREE 
INFORMATION 

DRAM·SIMMS 

M.M'H CO-PROCESSORS 


TOLL FREE 24 HRS. 
7DAYSAWEEK 

1-800-338-1531 
DEDICATED TOLL FREE 


FACSIMILE LINE 

24 HRS.-7 DAYS A WEEK 


1-800-242-5751 
DIRECT LINE MON-FRI 9-6 C.S.T. 

1-402-691-8248 
Best Prices in U.S.A. 

mcoonald 
anci Rssoclat:es 


WHOLESALE DISTRIBUTOR 

THE CHOICE OF 


INDUSTRY PROFESSIONALS 


Circle 159on Reader Service Card 

A Real Breakthrough-No Bulll 

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. 


Your programs will work normally. No 

new hardware required . 


It's true-Money Back Guarantee' 

Order CONVERT® today' 


We pay S & H. Mail $89 to : 


( !n ' IRI li( Hf I ) 
3240 Dueber Ave. S.W. Canton, OH 44706 

Circle 243 on Readt r Service Card 

~':> 
1ti,.t::!>t:::> 

~ 
~1­ BEST 

~~ PRICES 
>ti,. ANYWHERE! 

Malor electronics mfg. 
17 yrs. Industry exper. 

wlll sell 1 or 1,000. 

XENTEK 

SIMMS MART 


all soo-148-5505 CIC 
Circle 283 on Reader Service Card 

Memories for all 
COMPAQ Deskpro's 386/x 
HANTZ & PARTNER otters all memory expansions tor 
lhe COMPAQ OESKPRO 386/20/25/e/s Computers that 
are tully 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-Module& wilh 1 or 4 MB for lhe 
COMPAQ Deskpro's 

c• 386/2!>'25120e/s + 286e. 

Memory-Boards with 1 or 4 
'"' MB for lhe COMPAQ 

Deskpro's 386/20e and 386/s:f 

All modules and Boards are 100% compatible is size. 
shape and pertormance. We guarantee most com· 
petltlve prices! Sample orders are possible with 
Am.Express, Maslertard , Vi sa and Diners wilhout 
surcharge. Just call! 

Dealers and distributors wanted/II 

HANTZ & PARTNER 

Herdweg 8 • 0-7803 Gundelflngen 


Germany Tel: (49) 761-581344 

Fax: (49) 761-581354 

Circle 109 on Reader Service Card 



• 1-800-366-3227 E · 0 
R \ Ml'tC 

ACP Advanced Cards/IBM 
AGP MonalColor w/prinl port ... 49. 
ACP Mono w/color emulalion ... 59. 
AGP SuperfGA/480 ............. 169. 
ACP VGA/256 .. .. ... .. .... 199. 
ACP SuperVGA/1024 x 768 ..... 249. 
DFI Mull1 1/0.2s.p.g.clk/XT ... 139. 
ACP Six·Pak compatible/XT .OK 89. 
ACP 286 Accelerator/XT .. 249. 
AGP Multi I.{) 1.;tloppy contrJXT 59. 

~~~ ~~~~m8%r~~o11.,~r ~: 

Advanced PC Keyboards 
5160 84key XT/ATsw1tchable .... 59. 
5t6t t01key XTiA Tswitchable .. 79. 

KEYTRONICS 
KB5t5t Deluxe IBM w/99 keys 139. 
KB10t tOt key/AT ................ 110. 
MBtOt 101 key/XT ,AT.PS2 ...... 79. 

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

MICROSOFT 

79. 
75. 
75. 

Bus Mouse w/PC Paintbrush ... 99. 
Serial Mouse w/PC Painlbrush .99. 
Senal PS/2 w/PC Pai ntbrush .... 99. 

the 
Complete 
PC 
Half Page 1~1"91".!"' ~ 
Scanner 

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

COMPl/TlRSoCLONES 

Advanced 386 Clones savaSS 
Advanced386116 bare bones 995. 
Advanced386116 base system 1795. 

Advanced 286 Clones save$$ 
Advanced 286112 bare bones 399. 
Advanced286112 base system 849. 
Advanced 28 6116 base system 1049. 

Advanced XT Clones saveSS 
Advanced XT bare bones 179. 
Advanced XT base sys1em .. 588. 
calloropdons&-­

AST Research 
Prem ium2 86 Model 80 .... 1495. 
Premium BRAVO ... .... ..... call . 
Premium386 Model 340 3299. 
call tor all AST models..... . 

s .i I' 
0 .' u

T 
N . . I 
A . . N 
L - G 

Top Ten Mall-Order 
Company 

February 1989 

Advanced SWITCH BOXES 
ACP 2·pos111on A8, 3636 27. 
ACP 2·pos1t1on AB. 2525 24. 

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 tor case power supply and 
your custom configurations. 

ACP Parallel 1/0 card/XT&AT 29. 
AGP Serial 1/0 card/AT .......... 39. 
ACPGame adapter port/XT&AT 29. 
ACPEPROM prugramrr<r/4 ports149. 
ACP t .44Mb floppy controller 79. 
ACP AT Protol'fpe card ......... 25. 
Dfl 3.0Mb Multi 1/0/ tOMHz/AT 129. 
Ofl 4.0Mb MegalithEEMS4.0/AT199. 
Dfl SuperMulli l/Owmoppy/AT . 69. 
Ofl Meaabtt2MbusestMbdRM1 99. 
!Jl~---169. 
Ofl Rambank 2/PS2 50.60 ...... 149. 

MOTHERBOARDS 
XT Turbo w/BIOS/8MHz .. 89. 
XT Turbo w/BIOS/tOMHz ... ... 99. 
AT 286 wfi!IOS/t 2MHz/XT size 279. 
AT 286 w/B IOS/16MHz .. .. .... 449. 
AT386w/BIOS/20MHz ......... 799. 

lfOoGRAPHICSoPC BOARDS 

AST Research 
Xformer/286. 512K. tOMHz ...575. 
Advantage Premiurn/512K ..... 398. 
Advantage 28615t2K .. 374. 
Advantage 21512K. PS2 ....... 458. 
Rampage21512K.EEMS.PS/2 378. 
~~12K.EEMSt0/b _ 388. 
Rampage Plus2861512K.EMS .498. 
AST Sixpakplus. 64K ............. 118. 
AST Hotshot 286 accellerator .. 324. 

Bernoulli 8120X 51/4' internal 983. 
Bernoulli 8220X 5114"extl .... 1599. 
Bernoulli 20+20 8"ext .... ...... 1649.

more...TOSHIBA 
Tri·pak 20Mb ca rtndge.5114' .. 189. 
Trl·pak 20Mb cartndge. e· .239. 

• Pricing • Service •Availability 
ACP won't be undersold for Toshiba PC50 Adapter card ... .. ... ....... 149. 

laptops & printers. PC3B/50 Adapter card .. . . ... 299. 

IRWIN 
ATI Technologies 2020 20Mb back up(internal! 325. 
EGA Wonder 800 .... .... . . ... 235. 2040 20Mb backup(inlernal 425. 
VIP VGA .............................. . 299. 
VGA Wonder (1024x768) 256K 329. 
ATl2400etc int. Modem ..... 199. 

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

PARADISE 
Autoswitch EGA 480 /Hi-Res .. 199. 
VGA Plus/800X600 ...... ... 274. 
VGA Plus 161800X600 . ..... .. 298. 
VGA ProfessionaV800X600 .... 459. 

HERCULES 
Hercules VGA . . 199. 

INTEL 
lnboard386PC to/16MHz, 1 Mb 699. 
lnboard3861ATlo386116MHz 1188. 
Above8oard 2 Plus wf.i12K.PS 495. 
AboveBoard Plus w/512K ....... 387. 
Above8oard Plus VO w/512K .. 467. 

g::~~:~8ifrahb7t~cflcard . 259. 
ProOesigner VGA 16·b1V256K 319. 

~Sb'Lii'S\~~~ . 1fil~ 2~ ~:::: 
ORCHID 
Microlazerll butter w/64K .... 269. 
Ouadspnnt XT accellerator ... 79. 
Liberty EMS XT card, OK sale! ' 79. 
Silver Quadboard Sl•pak comp 79. 

VIDE07 
VEGA Deluxe EGA .. . .219. 
VegaVGA. 8·b1t . .... . . .. 289. 
Fastwn/e VGA. 16·bi l .. ........ 379. 
VramVGA. .. . ............•. 497. 

~s8o~:'~~~r~1AT ....... 98. 8438 . . . ..... .. .249. 

PS/2 Mouse serial .............. 98. 8450 ................................... .299. 

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


CHIPS • SHIM MODULES t,~s~g :;';;~J~ffo"J~49ms _
529

256K 120ns .. 7. 256K100ns 8. Plus40 Hardcard. 40Mb.39ms. 669. 
1Mb 120ns .. 20. 1Mb 100ns .. 21 Passport 20. ....429. 
1Mb BOns .... 23. 1Mb 70ns ... 25. 
256x9 120ns 79. 256x9 aons .. 99. SEAGATE 
256x9 100ns 89. 64Kx1........ 2. 20Mb.ST225(65ms) HH.MFM . 239. 
1Mbx9 SIMM Module 120ns .. 225. 30Mb.ST238A(65ms) RL L.HH . 269. 
tMbx9 SIMM Module 100ns .. 245. 40Mb,ST251(40ms) MFM.HH .395. 
1Mbx9 SIMM Module BOns .... 265. 40MbST25H(28ITT!) MFM.HH 438. 

60MbST277R(40ms) RLL.HH 469. 
ACP /las full/ins of CHIPS/ 40Mb.ST4053(28ms) MFM.FH 519. 

80Mb.ST4096(28ms) MFM.FH 669. 
COPROCESSORCHIPS•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. 80387·16 .395. WESTERN DIGITAL 
80287·6 .. 155. FllecardPSJO PS/2 model 30 .. 398. 

F11ecard30 ................. ...... ... 398.~~~:k·20 C8ii ·· ao3a7 -sX. t~ t006V·MM1 16bil MFM 1:1 .... 149. 
1003V·SR1 RLL 3:1. ........ 157. 
1006V·MM2 f/H MFM 1:1 ... ... 199. 
1002·27X BM RL L/XT 98. 
WX1 Controller MFM/XT ... .. 88. 
W0286·WOM20, AT/286 MB .call. 

TAP£ BACllUPNIDED 

ALPHAMICRO 
VCR Videotrax 

..... 269.~t~ e~~:~r~rd . 
tape backup PS2 ..... .... 349. 

!OMEGA 

SONY 445A40Mb backup(external . 499. 
31/2'M1cro Floppy 1.44Mb ..... 129. 

TALLGRASS Technologies 
TEAC 1040i 40Mb backup(internal) 338. 
55BV 360K Floppy/PC/XTIAT . n . 1040e 40Mb backup(ex1ernal) 549. 

TOSHIBA AMERICA PRIMTERSol.AllERS 
f004403 3112' 720K w/kit ......• 86. 

3112' 1 44Mb w/kil ................ 109. CITIZEN 

N0040 360K Floppy black bezel 84. 1200 ..... 149. 1800 ....... 189. 


MSP40 ...... 299. MSP55 ..... 578.~88:5"eGJ~~Jb0fvybi~~er :: i~: 
DICONICSIKODAK 

ADVANCED 150Plus/300P ................. call/499. 
51/4' 360K floppy-black bezel .69. 

EPSON ~~~: i,24~~~irtt~~1!~1~e,~1 :~~: 	 DFX5000 call. L051 0 .... 295. 
3112' 720K Floppy w/ki1 .. 79. 	 LX800 ....... 189. L0850 ... . 525. 

FX850 ...... 349. L01050 ... 735. 
FX1050 ..... 449. L0950 ..... 595.

~~~'!T~~~~~rs~ ~~-...~.... 188. EX800 ....... 399. L02550 .... . 925. 

51/4' 1.2Mb /or PS2 ..... .. 228. 

5t /4' 360K /or Laptop .. .... 198. ~~":,~,~~~~~;=~els 


HARD DISK DRIVES HEWLETT PACKARD lontSletc. 
25 in 1 ca~ndge (comp.) ...... 345. 

Advanced DriveCsrd Spreadsheet cartndge (comp) 165. 
ACP 20Mb OriveCard . ....... ..... 288. Z cart ridge(compatible) ......... 119. 
ACP 30Mb OrlveGard. . .... 359. Jetware 1Mb upgrade rmrroiy call. 

MICROPOLIS 	 IBM PRINTERS 
13551145Mb, ESOlfH.28ms. 1299. Proprlnter II. 240cps ·············· 419. 
t335/lOMb, MFM, FH,29ms... 669. Propnnter X24.240cps 24pln. 599. 

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

XT 1140/120Mb,MFM.27ms .. 1695. P2200. 24pin(360•360dp1) .. 379. 

XT 4380E/330Mb.ESOI ......... 2995. P5200/5300 ..... .... ......... 5691719. 


LC890 Silentwnter ... . . ...... 3395. 
MINISCRIBE 
8425 .. ... 229. OK/DATA 
3053 .... . ... 449. ML390/391 .. ........... ...... 4891659. 
3085 .. . ............ .. .. .699. 	 ML393/393C ........ .... ... 99511095. 


_,/f you don1 __, 

youwantll9ted,,.,..or 
., ,,,. prlt» ,.,u- ­

CALL US, 
WEUGETm 

ACP parallel/serial converter 69. 
ACP senaUparallel convener 69. 
8uHalo SX PC share (up 10 7) 499. 
Logical Connection 256K 439. 

INTELLICOM 
Longhnk-Parallel 199. 

TR/PPL/TE 
lsoDar4 surge supp w/4 outlets 53. 
lsobar8 surge supp w/8 outl ets 69. 
Line Cond11ioner w/4 ou11e1s . . 149. 
Backup Power Supply. 450w 299. 
Backup Power supply. 750w 499. 
Backup Power Supp~. 1200w 649. 
Backup Power Supp~. 2000w 1199. 

SOFTWARE 

~.~~~er/ I BM . 478. 

ALPHA SOFTWARE 
Alpha/three1.0 .. 149. 

ASHTON TATE 
dBase Ill plus . 249. 
dBase IV . . .. .. 445. 
Mult11na1e Advantage 11 1.0 149. 

BORLAND 
FRAMEWORK 111 429. 
Quattro ... ' 164. 
Paradox .. 469. 

COMPUTER ASSOC/A TES 
Supercalc 5 ... 299. 
Superpro1ec1 . call. 

DAC SDFTWARE-ncp 
OAC Easy L1gh1 v1.0 ...... . 41. 
OAC Easy Accounting .. . 58. 

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

LOTUS 
Graphwnler II . .. call. 
Lotus 123 call. 
Manuscnp1 . call. 

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

MICRORIM R:8ASE ODS 559. 

MICROSOFT 
Windows 2861386 .. .. 641124. 
Word v4.0 ... .209. 
Excel 224. 

NORTON 
Uhhties ....... . " ... 51. 
Commander ... .. . .. 46. 
Advanced U11h11es . . ........ 75. 

SOFTWARE PUBLISHING 
First Choice/first Publisher .91174 . 
HARVARD GRAPHICS . 272. 

SYMANTEC O & A ...... 212. 

TRAVELING SOFTWARE 
Laplmk Plus 79. 

XEROX Ventura .. .. 499. 

WORDPERFECT 
WordPerlect v5.0 .... ... .. .. 224. 
WordPerlect Library .... . ' . 65. 
. . .It you don't see II, call us! 

PANASONIC 
: ~~~:~~ .. ~~~~~: 
1524/ 1124 ............. ... .... 5491349. 
Panasonic 4450 Laser ...... 1419. 

STAR 
NX 1000. 80 col. 9 pin ....... .. . 199. 

NX 1000. Rainbow. 80 col. ....• 269. 

NX 2400. 80 col. 24 pin . 299. 


TOSHIBA 

P321SL. 24p1n , 216cps ....... 468. 

P341SL. 24pin. 216cps ...... 589. 

P35 t SX.(color add S179) ...... 979. 

Expresswriter 301/31 ..... .3191399. 

Pagelaser 12. 

High volume laser .. .. ..... .. ... 2499. 


MODEMSoCOllMUMICATIDNS 

Advanced MODEMS 
1200baud w/software!int) 49 . 
1200baud w/software ext) ........ 87. 
2400baud w/software int) . 96. 
2400baud wlsottware ext) .. 139. 

COMPLETE PC 
CFAX 4800 PC fax board .. .... .. 288. 

CFAX 9600 PC fax board ........ 449. 

Hand Scan 400 

200.300,400dp1 resolution ..... 178. 

HalfPage Scanner . . 188. 

FullPage Scanner .... .... ........... 548. 

Compete Answering Machine .247. 


HAYES 
1200/2400 (internal) ....... 2691378. 
Smartmodem 2400 (external) 423. 

INTEL 
Connec11on Coprocessor ... .. 699. 
ophonal 2400baud Modem ..... 219. 
24008 Modem2 . 50z.60.70.8. 319. 
24008 Classic Modem2 .......... 269. 

MIGENT 

Pocket MODEM 1200 ...... sa/11 79. 


PRACTICAL PERIPHERALS 
1200/2400 (inte rnal/ ····· ···· 641149. 
1200/2400 (externa J ........ 79/178. 

PROMETHEUS 
2400G (external) .. ...... ......... 188. 
12008124008 (internal) .... 891149 

MONITOllS•TBIMlllAl.S 

AMDEK 
410A/1280 .. . 1491699. 

IBM MONITORS 
850318512 ............ .... ... 1991499. 
85131851 4 .... . . 54911195. 

NEC 

~=~~~ p~6 m~8~: 
Mullisync XL 20~4x768) 2099. 
Monograph sys (1024x! 024) 1499. 

SAMSUNG•IMTEC 
1256A tr amber TTL mono.. 88. 

1457A14"amberflatscreen .. 128. 

1457W14" while flat screen . 135. 

1464K t4' CGA/RGB Color .... 248. 

1453 14' EGA Color ........... 375. 

14530 14' VGA Color ............. 375. 

1455 14' Multiscan Color ....... 439. 

5671 15' Fullpg while wlcard .. 699. 


WYSE 

WV30/WY50 14' term inal 3291399. 

WV60/WY150 .. .. 4191419. 


HYUNDAI 
Hyundai286/Turbo16TE ........ call . 


NEC 

~[~~r,:'id 21IB/Prospeed 386 ~:: : 

SHARP 
PC7241Portable266. 40Mb 1799. 

TOSHIBA LAPTOPS 

n~r'~~&Hii . " i449i1rs~: 
T1600/3100e ..... .. ...... 3295128n. 
T3200 286 full keybd.40Mb 3495. 
T51 00/5200 ........... .... 457515988. 

ZENITH 
Supersport Model2/Model20 call . 

Supersport 286 

Model20/Model40 ............... call . 

Turbosport 3861386 wlmodemcall. 


NETWORK&ol.All 

Editors 
Choice 

Why 
ACP 
sells 

3COM 
Elherlink card ... ... 418. 

WESTERN DIGITAL 
SlarLanPLUS 

kit w/sw(3 users) ......... ...... an. 

(network lor less th an $300/node) 

ViaNel LAN soflware .. . 85. 

Starhub ..... .... .. . 329. 

Ethercard PLUS ..... . 249. 

Ethercard PLUS IP 

~t~~~~~rga~~sJsiA... . ............. 319.
1
(m1crochannel) ................ 319. 


HOUSTON INSTRUMENTS 
OMP52/52MP .. 
SCANCAO ...... .. .....
OMP56A/61/62 ... 

.. 
call. 
call. 
call. 

CALCOMP 
1023 . . . .. 3835. 1042 
1042 . .. 6475. 104 4 .. 

7535. 
9910. 

KURTA 
12121s1 .349. 12x17 . . 499. 
36x48 .... 2888. 4 blln cursr .74. 

SUMMASKETCH 
12xt2 ..... 375. 12x18 ...... 629. 

DISKfTTH/ACCESSORIES 

POLAROID 5·1 /4' OSOO 7. 
5 1/4' OSHO 13. 3·112' OSDO 15. 
3 112' OSOOHO .. . . .. 39. 

3M 5 114' DSOO 8. 
5 114· OSHO 14. 3 112· OSOO 15. 
3 112' OSOOHO .. .. 39. 

BULK 
5 1/4' OSOD box of 100 .. 35. 
5 114· OSHO box ol 100 .. ...... 59. 

Advanced PRINTER BUFFERS 
ACP 256K parallel buffer ... ..... 198. 

•Advanced Com uter Products inc. 
1310 E.Edlnger, Santa Ana, CA 92705 • FAX 714-558-1603 • Customer Service 714-558-1356 • Sales 71.4-558-8813 1.... -----' 

we accept MCNISAIAMEX. No surcharge for credit card orders. Your ~rd not charg~ unlil we _ship. 100°(o guarantee. defective soltware replaced 1mmechatety. defectrve hardware _re~aued 
or replaced at our discretion. Items subject to availability . PrK:es sub1ect to change without notice. Shipping $3.00 per order 1sl to lbs. UPS Ground. Federal Express next day avalla le. 
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infef MATH 
COPROCESSORS 

PART SIZE SPEED PRICE PART SIZE SPEED PRICE PART SIZE SPEED Vpp 

8-8/T COPROCESSORS 
8087 5 MHz 97.95 
8087-2 8 MHz 139.95 
8087-1 10 MHz 189.95 

I 6-8/T COPROCESSORS 
80287 6 MHz 157.95 
80287-8 8 MHz 2 19.95 
80287-10 10 MHz 264.95 

31-8/T COPROCESSORS 
80387· 16 16 MHz 397 .95 
80387-SX 16 MHz 389.95 
80387-20 20 MHz 469.95 

•5 YEAR 
WARRANTY 

2112 256 x4 450ns 2.99 
2114 1024x4 450ns .99 
2114l-2 1024x4 200ns 1.49 
TMS4044-3 4096x 1 300ns 2.49 
TMM201S.200 2048x8 200ns 2.95 
TMM2016-150 2048x8 150ns 3.25 
TMM201&-100 2048k8 100ns 3.95 
HM6116-4 2048:ii8 200ns 2.95 
HM6116-3 2048x8 150ns 3.95 
HM611&-2 2048x8 120ns 4.95 
HM6116LP4 2048x8 200ns 3.95 
HM6116LP-3 2048:ii8 150ns 4.49 
HM6116LP-2 2048x8 120ns 5.49 
HM6264LP·15 8192x8 150ns 8.95 
HM6264LP-12 8192x8 120ns 9.95 
HM43256LP·15 32768x8 150ns 24.95 
HM43256LP-12 32768x8 120ns 29.95 
HM43256LP 10 32768•8 100ns 34.95 

4116-150 16384x1 
4164- 150 65536x1 
4164-120 65536x1 
4164­ 100 65536xl 
TMS4416 16384x4 
41128-150 131072x1 
TMS4464-15 65536x4 
TMS4464-12 65536•4 
HM51258-100 262144xl 
41256-150 262144x1 
41256-120 262144X1 
41256-100 262144x1 
41256-80 262144x1 
1 MB-120 1048576xt 
1 MB-100 t048576x1 
1 MB-80 1048576.w.1 
414256-100 262144x4 
414256-80 262144x4 

1SOns .99 2708 1024x8 450ns 25V 
150ns 2.49 2716 2048x8 450ns 25V 
120ns 2.89 2716-1 204Bx8 350ns 25V 
100ns 3.39 2732 4096JC8 450ns 25V 
t50ns 8.95 TMS2532 4096x8 450ns 25V 
150ns 4.95 2732A 4096x8 250ns 21V 
150ns 14.95 2764 8192x8 450ns 12 sv 
120ns 15.95 2764-250 8192x8 250ns 12 5V 
100ns 10.95 2764-200 8192x8 200ns 12 5V 
150ns 6.49 27C64 8192x8 250ns 12 5V 
120ns 6.99 27128 t6384x8 250ns 12 5V 
100ns 7.99 27128A· 200 16384x8 200ns 12 5V 
eons 8.49 27256 32768x8 250ns 125V 
t20ns 19.95 27256-200 32768x8 200ns 12 SV 
tOOns 21 .95 27C256 32768x8 250ns 12 5V 
eons 24.95 27512 65536•8 250ns 12 5V 
IOOns 29.95 27C512 65536x8 250ns 12 5V 
eons 36.95 27C101-20 131072x8 200ns 12 5V 

ONflRM CU RRENT PRK: ES • • CAll TO CONFIRM CURRENT PRK: ES • • CALL TO CONFIRM CURRENT PRICES 8 

.19 4050 
BLOCKS.19 4051 

.35 4060 

.29 4066 

.29 4069 

.49 4093 

.49 14411 

.69 4511 

.69 4538 

.29 4702 

DISCRETE 
.15 

1011.00 
2511.00 

.45 

.25 

.25 

.79 

SIMM MODULES 
41256A8B·15 
41256A8B-12 
41256A8B-10 
42100A8B-10 
41256A9B·15 
41256A9B-12 
41256A9B·10 
41256A9B-80 
42100A9B-10 
42100A9B-80 

256K k B·BIT 
256K '8·81T 
256K x &·BIT 
IMB x 8-BIT 

256K x 9·BIT 
256K x 9-SIT 
256K' 9-BIT 
256K x 9-BIT 
IMS x 9·81T 
1MB x 9·81T 

FOR MAC 
FOR MAC 
FOR MAC 
FOR MAC 
FOR PC 
FOR PC 
FOR PC 
FOR PC 
FOR PC 
FOR PC 

1SOns 
120ns 
100ns 
1oons 
150ns 
120ns 
100ns 
80ns 

100ns 
eons 

$69.95 
$74.95 
$84.95 

$239.95 
$79.95 
$84.95 
$94.95 

$109.95 
$279.95 
$299.95 

EPROM ERASERS 

DA TARASE II $39.95 
• SHIRT POCKET SIZE• 
• ERASES MOST EPROMSI 
EPLD'S IN J MINUTES • ALL 
SIZES UP TO 4 AT A TIME 
DATARASE II 

SPECTRONICS CORPORATION 

Model Timer I ot lnlenslty Unit 
Chi s (uWICm') CostOerid'c PE-140 No 9 e.ooo s 89 

PE-140T YES 9 8,000 $139 

HIGH-TECH ·~~.~.:~.:.gr-~.~.~..~. 2 ••~.: =••:.~.:s. 5 _______.. 

SPOTLIGHT 
It you tHI your hard dlsk Is too slow, the sofuHon lo your 

problem may r~ul r• nothing m<>Je than the time Htakes lo Jew 
level REFORMAT your dltk at the optimum INTERLEAVE. 

lnterteovlng Is benenclol whenever the hard dlsk con trans· 
ter data tester than th• CPU con accept ti. Ourtng the 16.6ms II 
tokes fOf one revolution ol the d isk, opproxlmotety 8,704 char· 
octers ol doto con be read from one track.· It the proceuor 
cannot keep up, the pr~r Interleave will help. The oPflmum 
Interleave wlll be determined bythe number of choroc-ters the 
proceSSOJ con accept In one rev. Fot our example, let's soy the 
processor con acc ept 3.702 characters In 16.6ms. 

Inst.ad of numbering the sec ton sequentially from 1 to 17, 
we will reformat the seetot numbering. WHh on lnltH1eov• fac­
tor or 3, the sectors will be numbered 1· 7· 13·2·8· 14· 3·9· 15·4 -
10- 16-5- 11· 17· 6- 12. 

This olk>ws the CPU to stOfe the data for sector fl whll• 17 
and 113 ore pas.sing under the read/ write heod, and then con­
tinue with sector 12 when It is ready. In one revolution 6 secton 
ol 512 bytes will be reod and stored. In 3 revolutions all of the 
sectots will be reoci. Any lnterieove other than 3 wlll, In this 
example, c ause d isk access time to Increase. 

Derick MOOJe. Director of Engineering 

·usually each hock is dlvk1ed Into 17 sectors (sections) of 512 
bytes (characters> per s.ctor. 

PALS 
16L8 
16R4 
16R6 
16R8 

$2.95 20L8 $4.95 
4.95 
4.95 
4.95 
4.95 

STARTER KIT 
COMPLETE ENTRY·LEVEL 
PAL DEVELOPMENT KIT 
FROM CUPL. 
MOD-MPL-SOFT $99.95 

2.95 20R4 
2.95 20R6 
2.95 20R8 

MISC. 
AOC0804 2.99 
AOC0809 3.85 
DAC0800 3.29 
DAC0808 1.95 
1793 9.95 
8272 4.39 
COM8116 8.95 
UP0765 4.39 
1691 6.95 
2143 6.95 
AYS-3600 

PRO 
AYJ-1015 
AY5-1013 
MC146818 
MM58167 
MM58174 
MSM5832 
IM6402 
IM6403 
INS82SO 
NS164SO 

20X8 

CRYSTALS 
32. 768 KHz .95 
1.0 MHz 2.95 
1.8432 2.95 
2.0 1.95 
2.4576 1.95 
3.579545 1.95 
4.0 1.95 
5.0688 1.95 
6.0 1.95 
8.0 1.95 
10.0 1.95 
12.0 1.95 
14.31818 1.95 
16.0 1.95 
18.0 1.95 
20.0 1.95 
22. 1184 1.95 
24.0 1.95 

CRYSTAL 
OSCILL. 

1.0MHz 5.95 
1.8432 5.95 
2.0 5.95 
2.4576 5.95 
4.0 4.95 
5.0688 4.95 
8.0 4.95 
10.0 4.95 
14.31818 1.95 
16.0 4.95 
18.432 4.95 
20.0 4.95 
24.0 4.95 

MICROPROCESSORS 
8000 

803 1 3.95 
8035 1.49 
8039 1.95 
8052AH 

BASIC 34.95 
8080 2.49 
8085 1.95 
8085A-2 3.75 
8088 5.99 
8088-2 7.95 
8155 2.49 
8155-2 3.95 
8156 2.95 
8741 9.95 
8748 7.95 
8749 9.95 
8755 14.95 

8200 
8212 1.49 
8216 1.49 
8224 2.25 
8228 2.25 
8237 3.95 
8237-5 4.75 
8238 4.49 
8243 1.95 
8250 6.95 
8251 1.29 
8251A 1.69 
8253 1.59 
8253-5 1.95 

8200 
8254 9.95 
8255 1.99 
8255-5 2.49 
8256 15.95 
8259 1.95 
8259-5 2.29 
8272 4.39 
8274 4.95 
8275 16.95 
8279 2.49 
8279-5 2.95 
8282 3.95 
8283 3.95 
8284 2.25 
8286 3.95 
8287 3.95 
8288 4.95 

Z-80 
ZBO-CPU 1.25 
280A-CPU 1.29 
Z80B-CPU 2.75 
Z80A-CTC 1.69 
280B-CTC 4.25 
ZSOA-l'lART 5.95 
Z80B-DART 6.95 
Z80A-DMA 5.95 
Z80A-PIO 1.89 
Z80B·PIO 4.25 
Z80A-SIOJ1l 5.95 
Z80A-SI0/1 5.95 
Z80A·SIOl2 4.95 
Z8671 BASIC 9.95 

6500 
6502 2.25 
6502A 2.69 
65028 4.25 
65C02" 7.95 
6522 2.95 
6526 13.95 
6532 5.95 
6551 2.95 
6581 14.95 
'CMOS 

6800 
6800 1.95 
6802 2.95 
6808 2.49 
6809 2.95 
68B09 5.99 
6809E 2.95 
68B09E 5.49 
6810 1.95 
6821 1.25 
68B21 1.85 
6840 3.95 
6845 2.75 
6847 4. 75 
6850 1.95 
6883 22.95 

V-20 
V20 6.95 
v~ 8.95 
V20-10 11.95 
VJO 13.95 

LINEAR COMPONENTS 
TL071 
TL072 
TL084 
LM301 
LM309K 
LM311 
LM311K 
LM317T 
LM318 
LM319 
LM323K 
LM324 
LM334 
LM336 
LM338K 
LM339 
LF353 
LF356 
LM358 
LM380 
LM386 
LM393 

.69 
1.09 
1.49 

.34 
1.25 
.59 

3.49 
.69 

1.49 
1.25 
3.49 

.34 
1.19 
1.75 
4.49 

.59 

.59 

.99 

.59 

.89 

.89 

.45 

Tl497 3.25 
NE555 .29 
NE556 .49 
NE558 .79 
LM565 .95 
LM567 .79 
NE570 2.95 
NE590 2.50 
LM723 .49 
LM741 .29 
MC1330 1.69 
MC13SO 1.19 
LM1458 .35 
LM1488 .49 
LM1489 .49 
LM1496 .85 
ULN2003 .79 
XR2206 3.95 
XR2211 2.95 
CA3046 .89 
CA3146 1.29 
MC3470 1.95 

MC3487 
LM3900 
LM3909 
LM3914 
1Cn60 
7805T 
7808T 
7812T 
7815T 
7905T 
7912T 
7915T 
MAX232 
ICL8038 
ICM7207A 
ICM7208 
75150 
75154 
75188 
75189 
75451 
75452 

2.95 
.49 
.98 

1.69 
1.99 

.49 

.49 

.49 

.49 

.59 

.59 

.59 
7.95 
3.85 
5.95 

l ~.95 

1.95 
1.95 
1.25 
1.25 

.39 

.39 

PARTIAL LISTINGS ONLY! 

CALL FOR COMPLETE CA TA LOG 


74 SERIES LOGIC 

7400 74LS76 .29 74S 

7400 
7402 

.19 

.19 
74LS83 
74LS85 

.49 

.49 

74500 
74502 

.29 

.29 
7404 .19 74LS86 .22 74504 .29 
7405 
7406 

.25 

.29 
74LS90 
74LS92 

.39 

.49 

74S32 
74S74 

.35 

.49 
7407 
7408 

.29 

.24 
74LS93 
74LS109 

.39 

.36 

74586 
745112 

.35 

.so 
7410 
7411 

.19 

.25 
74LS112 
74LS123 

.29 

. 49 

74S138 
74$240 

.79 
1.49 

7414 .49 74LS125 .39 74S244 1.49 
7416 .25 74LS132 .39 74S287 1.69 
7417 
7420 

.25 

.19 
74LS138 
74LS139 

.39 

.39 

74S288 
74S373 

1.69 
1.69 

7432 .29 74LS151 .39 74S374 1.69 
7447 .89 74LS153 .39 
7473 .34 74LS154 1.49 74F 
7474 .33 74LS155 .59 74FOO .35 
7475 .45 74LS156 .49 74F04 .35 
7478 .35 74LSt57 .35 74F08 .35 
7586 .35 74LS158 .29 74F32 .35 
7489 2.15 74LS161 .39 74F74 .39 
7490 .39 74LS163 .39 74F138 .79 
7493 .35 74LS164 .49 74f244 1.29 
74121 .29 74LS165 .65 
74123 .49 
74151 .55 
74154 1.49 
74157 .55 
74166 1.00 

74LSOO 
74LSOO .16 
74L502 .17 
74L503 .18 
74LS04 .16 
74L505 .18 
74LS08 .18 
74LS10 .1 6 
74LS11 .22 
74LS14 .39 

74LS166 
74LS175 
74LS192 
74LS193 
74LS197 
74LS221 
74LS240 
74LS241 
74LS244 
74LS245 
74LS251 
74LS257 
74LS258 
74LS259 
74LS260 
74LS273 

.95 

.39 

.69 

.69 

.59 

.59 

.69 

.69 

.69 

.79 

.49 

.39 

.49 
1.29 
.49 
.79 

74HC 
74HCOO 
74HC04 
74HC08 
74HC14 
74HC32 
74HC74 
74HC138 
74HC139 
74HC154 
74HC157 
74HC244 
74HC245 
74HC373 
74HC374 

.21 

.25 

.25 

.35 

.35 

.35 

.45 

.45 
1.09 

.55 

.85 

.85 

.69 

.69 

74LS20 .17 74LS279 .39 
74LS21 .22 74LS322 3.95 74H CT 
74LS27 .23 74LS323 2.49 74HCTOO .25 
74LS30 .17 74LS367 .39 74HCT04 .27 
74LS32 .18 74LS373 .79 74HCT08 .25 
74LS38 .26 74LS374 .79 74HCT32 .27 
74LS42 .39 74LS3n .79 74HCT138 .35 
74LS47 .75 74LS393 .79 74HCT240 .89 
74LS51 .17 74LS541 1.49 74HCT244 .89 
74LS73 .29 74LS670 .89 74HCT245 .99 
74LS74 .24 74LS682 3.20 74HCT373 .99 
74LS75 .29 74LS688 2.40 74HCT374 .99 

STANDARD CMOS LOGIC SHORTING 
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POWER SUPPLIES 

135 WATT POWER SUPPLY 
• UL APPROVED 
• •SV@1SA. •12V@ 4.2A. 

·SV@ SA. · 12V@ .SA 

PS-135 $59.95 
PS-150 15-0W SUPPLY $69.95 
200 WA TT POWER SUPPLY 
• UL APPROVED 
• • sv@ 20A, '12V@ 7A, 

-SV @ .SA. -12V@ .SA 
PS-200 $89.95 
APPLE TYPE SUPPLY 
• WITH APPLE CONNECTOR 
• ·SV@ 6A. '12V @3A. 

·SV@ 1A. -12V@ 1A 
PS-A $59.95 

SOLDER STA TIONS 
SOLDER/DESOLDER STATION 
• OIL -FREE VACUUM PUMP 
• TEMP ADJUSTS (212 ' F-900' F) 

& VACUUM (0·60 CMIHG) 
• WITH GUN-REST. COOLING TRAY, 

WIRE BRUSH & TIP CLEANER ROD 
XY999SD $399.95 
XV999D DESOLDER ONLY $349.99 

DELUXE SOLDER STATION 
• ROTARY SWITCH TEMP 

CONTROL (200' F-878 •F RANGE) 
• LED TEMPERATURE READOUTS 
• INCLUDES COOLING TRAY 
XY9-60L $79.95 

SOLDER STATION 
36 WA TT POWER SUPPLY • UL APPROVED 
• .sv @2.SA . • 12V@1 .5A • HEAT SETIING ADJUSTS 
• 3 PIN INPUT. 6 PIN OUTPUT • TIP TEMPERATURE READOUT 
• SELECTABLE 110V-220V • REPLACEMENT TIPS@ S2 95 

W/REWRAP 
PROTOTYPE CARDS 

FR-4 EPOXY GLASS LAM/HATE WITH GOLD PLATED 
EOGECARO FINGERS AHO SILK SCREENED LEGENDS 

JDR-PR1 WITH -SV AND GROUND PLANE $27.95 
JDR-PR2 ABOVE WITH It() DECODING LAYOUT $29.95 
JDR-PR2PK PARTS KIT FDR JDR-PR2 ABOVE $8.95 

FOR AT 
JDR·PR10 16 BIT WITH 1/0 DECODING LAYOUT $34.95 
JDR-PR10PK PARTS KIT FOR JDR-PA10 ABOVE $12.95 

FOR PS/2 
JDR-PR32 32 BIT PROTOTYPE CARD $69.95 
JDR-PR16 16 BITWITH llO DECODING LAYOUT $49.95 
JDR-PR16PK PARTS KIT FOR JDR-PR16 ABOVE $15.95 

PS-3045 $12.95 168-3C $59.95 
~........-­__....___________.........JDR-PR16V 16 BIT FOR VIDEO APPLIC ATIONS $39.95 

2-WAY 
2-WAY 
3-WAY 
4-WAY 

PARALL. SERIAL 
AB-P AB-S 
RSP-2 RSS-2 
RSP-3 RSS-3 
RSP-4 RSS-4 

PRICE 
39.95 
24.95 
27.95 
29.95 

MOLDED COMPUTER CABLES 
GOLD-PLATED CONTACTS; 11111% SHIELDED 

CBL-PRINTER PC PRINTER CABLE 9.95 
CBL-PRINTER-25 AS ABOVE-2S FT. 15.95 
CBL-PRINTER-RA AT ANGL PRINTER 15.95 
CBL-DB25-MM DB25 MALE-MALE 9.95 
CBL-DB25-MF DB2S MALE-FEMALE 9.95 
CBL-9-SERIAL 9 PIN·2S PIN SERIAL 6.95 
CBL-KBD-EXT KEYBOARD EXTEN 7.95 
CBL-CNT-MM 36 PIN CENTRON.·M/M 14.95 
CBL-HD-20 20 PIN HARD DISK 2.95 
CBL-HD-34D 34 PIN DUAL HARD DISK 4.95 
CBL-FDC-EXT 37 PIN EXT FLOPPY 9.95 
CBL-MNT-9 9 PIN MONITOR EXTEN. 6.95 
CBL-MODEM DB25-DB25 FEMALE 6.95 

RS-232 

BREAKOUT BOX 
FOR TROUBLESHOOT/HG 

SERIAL COMMUNICATIONS 

• OPENICLOSE INDIVIDUAL 
CIRCUITS • 20 JUMPERS 
CROSS-CONNECT ANY TWO 
CIRCUITS • 10 CIRCUIT 
ACTIVITY LEDS 
GENDER-BO $34.95 

PROTECTS YOUR EOUJPMEHTI 

• SIX 3-PAONG AC OUTLETS 
• 15 AMP CIRCUIT BREAKER 
• 6' HEAVY DUTY CORD 
• 15 AMP MAX LOAD. 1875 WAITS 
• UL APPROVED 
POWER-SURGE $12.95 
POWER-STRIP WIO SURGE $9.95 

LITHIUM BATTERY 
• 6V FOR 286 AND 386 PCS 
• MOTHERBOARD CONNECTOR 
• ADHESIVE VELCRO MOUNTING 

STRIP 
LITHIUM 6.8V 

COIN TYPE BATTERY 
LONG-LASTING 3V LITHIUM 
LITHIUM-JV $1 .95 
3V-MHW $1 .49 

APPLE-COMPATIBLE PRODUCTS 
FLOPPY DRIVE FOR APPLE II SERIES 
AP-150 (WICABLE. CONNECTOR) $99.95 
REPLACEMENT KEYBOARD FOR APPLE II & I~ 
KEYBOARD-AP $59.95 
EPROM PROGRAMMER. NOT REC. FOR CMOS. 
RP-525 (NO POWER SUPPLY REQ ) $89.95 
16K RAM CARO BOOSTS 48K APPLE TO 64K 
RAM-CARD (2 YEAR WARRANTY) $39.95 

FOR PROTOTYPE DEBUGGING, 
TEST/HG AHO TROUBLESHOOTING 

EXT-8088 XT COMPATIBLE $29.95 
EXT-80286 AT COMPATIBLE $39.95 
EXT-16 MICAOCHANNEL 16-BIT $69.95 
EXT-3~ MICAOCHANNEL 32·BIT $99.95 

PDS-100 
PDS-200 
PDS-300 
PDS-400 

1360 TIE PTS 
1660 TIE PTS 
2390 TIE PTS 
3220 TIE PTS 

$12.95 
$19.95 
$24.95 
$34.95 

• 62 CLEARLY LABELLED BUS LI NES 
• ACCEPTS UP TO 24 14-PIN ICS 
• 1940 TIE POINTS 
• EXT FEMALE DB2S D·SUB CONNECT. 
PDS-604 $49.95 

GENDER CHANGERS 
GENDER-FF FEMALE-FEMALE $7.95 
GENDER-MM MALE -MALE $7.95 
GENDER-MF MALE -FEMALE $7.95 
GENDER-NM NULL MODEM $8.95 
GENDER-JB JUMPER BOX $8.95 
GENDER-MT MINITESTEA $14.95 
GENDER-VGA DB9-DB15 $19.95 
GENDER-9-25 DB9·DB25 $4.95 

35 MHZ DUAL TRACE OSCILLOSCOPE 
• WIDE BAND WIDTH • VARIABLE HOLDOFF 
MODEL-3500 (S HOWN) $499.95 
10 MHZ DUAL TRACE OSCILLOSCOPE 
• TV SYNC FILTER • COMPONENTS TESTER 
MODEL 2000 $389.95 
J S DIGIT PROBE TYPE DMM 
• AUTORANGING • ACIDC 2V · SOOV. AESIS 2K·2M 
DPM-1000 (SHOWN) $54.95 
3.5 DIGIT POCKET SIZE DMM LM••I..­
• BASIC DC ACCURACY i0.5% • 14 RANGES 
DMM-100 $29.95 

3.5 DIGIT FULL FUNCTION DMM 
• BASIC DC ACCURACY ,,0.25% • 22 RANGES 
DMM-200 $49.95 
THE ULTIMATE 3.5 DIGIT DMM 
• BASIC DC ACCURACY iO 25% • 34 RANGES 
• TEMP, TRANSISTOR & RESISTANCE FEATURES 
DMM-300 (SHOWN) $79.95 

D-SUBMINIATURE CONNECTORS 

DESCRIPTION ORDER BY 
15 19 

OBxxP .45 .59 .69 
DBuS .49 .69 .75 
DB xx PR .49 .69 
OBuSR .55 .75 
DB:uPWW 1.69 2.56 
DBxxSWW 2.76 4.27 
IDBxxP 1.39 1.99 .. 
IDB xx 1.45 2.05 -
MHOODxx 1.05 1.1 5 1.25 
HOODxx .39 .39 

ORDERING INSTRUCT/OHS: INSERT THE HUMBER OF CONTACTS IH THE POSITION MARKED 
"xx" OF THE "ORDER BY" PART NUMBER LISTED. EXAMPLE : A 15 PIH RIGllT ANGLE MALE 
PC SOLDER WOULD BE DB I 5PR 
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2400BAUD 
MODEM$8995 
·HAYES COMPATIBILITY 
• 1 l2·CARD • AUTO D1AUANSWER 
· SELF -TEST ON POWER UP 
• FULL AND HALF DUPLEX 
• TOUCHTONE OR PULSE DIALING 
• 2ND PHONE JACK • CALL PROGRESS MONITORING 
·ADJUST ABLE VOLUME 
PR0-241 

PROMETHEUS MODEMS 
INTERNAL MODEMS !MIRROR 11 OFTWARE INCLUOfDI 
PR0-241 2400 BAUD 112 CARD $99.95 
PR0-121 1200 BAUD 112 CARD $69.95 

EXTERNAL MODEMS !REQ. 5£RIAL PORT. CABLE. SOrT\VARfl 

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 II 2400 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 more! 

• 3·BUTTON OPTO·MECHANICAL 
· 200DPI 
· USES SERIAL PORT COM 112 
• INCL SOFTWARE DRIVERS 
• 5-112 CABLE 
DMS-200E 
MOUSE AND HALO-OPE SOFTWARE 
DMS-200 $59.95 

• 720 X 540 MAX RESOLUTION 
• 6'10 X 480 IN 16 COLORS 
• 528 X 480 IN 256 COLORS 
• IBM STYLE MONITOR 
• VGA . EGA, CG A.AN D MGA 

COMPATIBLE 
VGA-PKG (INCLUDES VGA CARD AND MONITOR) 

VGA MONITOR $359.00 
• 14- ANALOG MONITOR • 720 X 480 • GLARE RE SIS TANT 
SCREEN · TILT/SWIVEL BAS E 
VGA­MONITOR 

PAPER WHITE VGA $119.95 
,.- GRAY SC ALE MONI TOR· 800 X 480 RESOLUTION 
MONO-VGA 

REL/SYS MUL T/SYNCH $429.00 
•FULL FE ATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS • 800 X 560 RESOLUTION. 14- NON-GLARE DISPLAY 
• AUTO SWI TC HING • TTUANALOG VIDEO INPUT 
JOA-MULTI 

EGA MONITOR 
• 640 X 2001350 RESOLUTION • 16 COLOR DISPLAY 
• 14• BLACK MATRIX SC RE EN • 9·PIN CABLE 
EGA-MONITOR 

RGB MONITOR 
• COLORIGREENIAMBER SWITCH • ,.- NON·GLARE SCREEN 
• 640 X 200 MONOCHROME RESOLUTION. 320 X 200 COLOR 
• TILT AND SWIVEL BASE 
JDR-RGB 

FLAT SCREEN MONITOR $139.00 
• LOW DISTORTION. 1•-GLARE-RESISTANT AMBER SCREEN 
• 720 X 350 MA XI MUM RE SOLU TI ON • IBM COMPATIBLE TTL 
INPUT • SWIVEL BASE 
GM-1488 

MONO-SAMSUNG WI TH 12- SCREEN 
JOA-MONO 1Z- TTL MONOCHROME -GREEN 
JOA-AMBER 1Z-TTL MONOCHROME ·AMBER 

$129.95 
$69.95 
$69.95 

HARD DISKS 
20MB $199 
30MB $219 
40MB $319 
28MS $389 

60MB $389 
BOMB $569 
SIZE MODEL 

20MB ST -225 
20MB ST·125 
30M B ALL ST-238 
30MB ALL ST-138 
40MB ST·251 
40MB ST-251 -1 
60MB ALL ST-277 
BOMB ST-4 

• ULTR A HIGH DENSITY 

S-1 /4" 
3-112" 

• AE ADIWAITE 720K DISKS. T 
FDD-1.44X BLACK FACEPLATE 
FDD·1 .44A BEIGE FACEPLATE 

KIT 

$199 $249 
$259 $299 
$219 $279 
$289 $339 
$319 $369 
$389 $439 
$389 $449 

569 

FDD-1 .44 SOFT SOFTWARE DRIVER $19.95 

1/2 HEIGHT FLOPPY DISK DRIVES: 
FD-558 
FD-55G 
FDD-360 
FDD-1.2 
FDD-3.5X 
FDD-3.5A 

5- IW TEAC DSIOO 360K 
5-IW TE AC DSIHD 1.2M 
5-1W OSIOD 360K 
5-114" DSIHO 1.2M 
3-112- 720K (BLACK) 
3- 112- 720K (BEIGE) 

ARCHIVE TAPE BACK-UPS 
AR5240X 40 MB TAPE DRIVE FOR XT'S & AT'S 
AR5540A FAST 40 MB TAP E DRIVE AT'S ONLY 
AR2020 EXTERNAL CHASSIS & INTERFACE 
AR20A ADDITIONAL INTERFACE CAR DS 
AR340 40 MB TAPE CARTRIDGE 

UPRIGHTh 95CASE ~~99 
SPACE SAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES 
• 250W POWER SUPPLY • MOUNTS 
FOR 3 FLOPPY & 4 HARD DRIVES 
• TURBO & RESET SWI TCH • LED SPEED 
DISPLAY •POWER & DISK LED'S 
· ALL HARDWARE. FACEPLATES & SPEAKER 
CASE·100 
CASE-FLIP FOR 8088 BOARDS 
CASE-SLIDE FOR 8088 BOARDS 
CASE-70 FOR 286 BOARDS 
CASE-50 FOR 8088/286 BOARDS 
CASE-JR MINl-286 Wi150W PS 

$39.95 
$39.95 
$89.95 
$59.95 

$149.95 

$99.95 
$129.95 

$69.95 
$95.95 
$97.95 
$97.95 

$369.95 
$369.95 
$159.95 
$89.95 
$24.95 

$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. WAITE. COPY, 
ERASE , CHECK & VERIFY 
• HEXllNTEL HEX SOFTWARE 

MOD-EPROM 

MODULAR PROGRAMMING SYSTEM 

OUR INTEGRATED MODULAR PROGRAMMING SYSTEM EASILY 
EXPANDS! ALL THE MODULES USE A COMMON HOST ADAPTOR 
CA RD, SO YOU CAN USE JUST ONE SLOT TO PROGRAM £PROMS, 
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, 16V8 20V8 GALS 
(GENERIC ARRAY LOGIC) FROM 
LATTICE. NS. SGS • TESTS TTL. CMOS. 
DYNAMIC & STATIC RAMS • LOAD DISK. 

SAVE DISK. EDIT. BLANK CHECK. PROGRAM. '-•••· 
AUTO. READ MASTER, VERIFY & COMPARE 
• TEXTOOL SOCKET FOR .3-TO .6-W. IC'S (8 -40 
MOD-MUP 

TILT & SWIVEL MONITOR STANDS 
MS-100 DURABLE PLASTIC $12.95 
MS-200 WITH 5 OUTLETS & SURGE SUPPRESSOR $39.95 

HIGH 
QUALITY 
KEYBOARDS 
10 1 KEY ENHANCED, WITH SEPARATE CURSOR PAD: 
BTC-5339 AUTOSENSE FOR XTI AT. AUTOREPEAT $69.95 
K103-A AUDIBLE -cLICW STYLE $84.95 
MAX-5339 MAXI-SWITCH WITACTILE FEEDBACK $84.95 
84 KEY STYLES: 
BTC-5060 AUTOSENSE FOR XTIAT $59.95 
MAX-5060 MAXI-SWITCH WIT AC TILE FEEDBACK $64.95 

NEW LOG/TECH 3 BUTTON MOUSE 
NEW SERIES 9 MICE FEATURE 320 DP1 RESOLUTION 
MICE ARE ALSO PSl2 COMPATIBLE 
LOGC9 SERIAL MOUSE 
l0GC9-P SEA1 AL MOUSE WIPAINTSHOW 
LOGC9-PBL SERIAL MOUSE WIPUBLISHER 
LOGC9-PC SERIAL MOUSE WIPAINTICAD 
l0GB9 BUS MOUSE 
l0GB9-P BUS MOUSE Wll'AINTSHOW 
LOGB9-PBL BUS MOUSE WIPUBLISHER 
l0GB9-PC BUS MOUSE WIPAINTICAD 

SERIAL 

$98.95 
$109.95 
$149.95 
$154.95 
$89.95 

$104.95 
$139.95 
$149.95 

EPROM MODULE $119.95 
• PROGRAMS 24-32 PIN EP AOMS. CMOS EPAOMS 
& EE PROMS FROM 16K TO 1024K • HEX TO OBJ 
CONVERTER · AUTO. BLANK CHECK/PROGRAM! 
VERIFY · VPP5. 12.5.1275, 13, 21 &25VOLTS 
• NORMAL. INTELLIGENT, INTERACTIVE. & OUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD-MEP 
MOD-MEP-4 4-EPROM PROGRAMMER $169.95 
MOD-MEP-8 8-EPAOM PROGRAMMER $259.95 
MOD-MEP-16 16-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. AEADMASTER. 
VERIFY & SECURITY FUSE BLOW 
MOD-MPL 
ENTRY-LEVEL PAL PROGRAMMING KIT BY CUPL 
MOD-MPL-SOFT $99.95 
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2400 BAUD MODEM 

$8995 
• HAYES COMPATIBILITY 
• AUTO DIAUANSWER 
• SELF·TEST ON POWER UP 
• FULL ANO HALF DUPLEX 
• TOUCHTONE OR PULSE DIALING 
• 2ND PHONE JACK 

MCT-241 

PROMETHEUS MODEMS 
PR0-241 2400 BAUD INTERNAL1 12 CARO 
PR0-121 1200 BAUD INTERNAL 112 CARO 
PR0-24E 2400 BAUD EXTERNAL MODEM 
PR0-12E 1200 BAUD EXTERNAL MODEM 

$99.95 
$69.95 

$149.95 
$99.95 

Dn HANDY SCANNER-400 DP/ 

$19995 
· QUICKLY SCANS UP'TO 4 1 • 
WIDE IMAGES • 100. 200. 300. 
400 DPI BOTH DIRECTIONS • B&W & 
3 HALF· TONE MODES • 32 LEVELS OF 
GRAY SCALE • HERCULES. CGA. EGA AND VGA COMPATIBLE 
• INCLUDES HALO OPE AND IMAGE EDITOR SOFTWARE 

HS-3000 
OCR-SOFT CHARACTER RECOGNITION SOFTWARE $99.95 

UPRIGHT 
CASE $29995 
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. FACEPLATES & SPEAKER 

CASE-100 
CASE-FLIP FOR 8088 BOARDS 
CASE-SLIDE FOR 808B BOARDS 
CASE-70 FOR 286 BOARDS 
CASE-50 FOR 8088J286 BOARDS 
CASE.JR MINl-286 w:1 sow PS 

Dn SERIAL MOUSE 
• 3· BUTTON OPTO-MECHANICAL 
• 200 D.P.I • 5- 112' CABLE 
· USES SERIAL PORT COM 112 
• INCL SOFTWARE DRIVERS 

OMS-200E 
MOUSE & HALO-OPE SOFTWAR 

OMS-200 $59.95 

NEW SERIES 9 MICE FEATURE 320 DPI RESOLUTION. SERIAL 
MICE ARE ALSO PS/2 COMPATIBLE 
LOGC9 SERIAL MOUSE 
LOGC9-P SERIAL MOUSE WITH PAINTSHOW 
LOGC9·PBL SERIAL MOUSE WITH PUBLISHER 
LOGC9-PC SERIAL MOUSE WITH PAINT/CAD 
LOGB9 BUS MOUSE 
LOGB9-P BUS MOUSE WITH PAINTSHOW 
LOGB9-PBL BUS MOUSE WITH PUBLISHER 
LOGB9-PC BUS MOUSE WITH PAINT/CAD 

$98.95 
$109.95 
$149.95 
$154.95 

$89.95 
$104.95 
$139.95 
$149.95 

MODULAR PROGRAMMING SYSTEM 

VGA 
COMPATIBLE 

PACKAGE $499 
• 720 X 540 MAX RESOLUTION. 640 X 480 IN 16 COLORS. 
528 X 480 RESOLUTION IN 256 COLORS • IBM STYLE MONITOR 
• VGA. EGA. CGA. ANO MGA COMPATIBLE 

VGA-PKG (INCLUDES VGA CARD AND MONITOR) 

VGA MONITOR $359 
• 14" ANALOG VGA • GLARE RESIST ANT SCREEN • 720 X 480 
• TILT/SWIVEL BASE · FRONT MOUNTED POWER SWITCH 

VGA·MONITOR 

REL/SYS MUL TISYNCH $429 
· FULL FEATURED MULTISCAN MONITO R WITH UNLIMITED 
COLORS · BOO X 560 RESOLUTION. 14" NON-GLARE DISPLAY 
•AUTO SWITCHING • TIUANALOG VIDEO INPUT 

JOA-MULTI 

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

EGA-MONITOR 

I EGA SPECIAL! CARD & MONITOR-JUST $479 

JOR·RGB 14" RGB MONITOR TILT/SWIVEL BASE $239.95 
JOA-MONO 12· TTL MONOCHROME· GREEN $69.95 
JOA-AMBER 12" TTL MONOCHROME-AMBER $69.95 

KEYBOARDS 
I 0 I KEY EN HANCED, WITH SE PARA TE CURSOR PAO: 
BTC-5339 AUTOSENSE FOR XTI AT . AUTOREPEAT $69.95 
K103-A AUDIBLE "CLICK" STYLE $84.95 
MAX-5339 MAXI -SWITCH W/TACTILE FEEDBACK $84.95 

84 KEY STYLES: 
BTC-5060 AUTOSENSE FOR XTIAT 
MAX-5060 MAXl·SWITCH W/TACTILE FEEDBACK 

MODULAR CIRCUIT TECHNOLOGY 
DRIVE CONTROLLERS: 
MCT-FDC FLOPPY DISK CONTROLLER $29.95 
MCT-FDC-1.2 1.2 MB FLOPPY CONTROLLER $49.95 
MCT-HOC HARO DISK CONTROLLER $79.95 
MCT-RLL ALL CONTROLLER $89.95 
MCT-FH FLOPPY/HARD CONTROLLER $139.95 
MCT-AFH 2861386 FLOPPY/HARO $149.95 
MCT-AFH-RLL 2861386 ALL CONTROLLER $199.95 

DISPLA Y ADAPTOR CARDS: 
MCT-MGP MONOCHROME GRAPHICS $59.95 
MCT-CG COLOR GRAPHICS ADAPTOR $49.95 
MCT-EGA ENHANCED GRAPHICS ADAPTOR $149.95 
MCT-VGA-8 REGISTER COMPATIBLE VGA $199.95 
MCT-VGA-16 16-BIT VGA, 1024X768 AES $329.95 
MCT-MGMIO MONOGAAPHICS MULTl 110 $119.75 
MCT-MGAIO 2861386 MONOGRAPHICS 110 $99.95 

M ULTIFUNC TION CARDS: 
MCT-MIO MULTl l/O FLOPPY CONTROLLER $79.95 
MCT-10 MUL Tl l/O CARO $59.95 
MCT-AMF 2861386 MULTIFUNCTION $139.95 
MCT-AIO 2861386 MULTl l/O CARD $59.95 

MEMORY CA RDS: 
MCT-RAM 576K RAM CARD $59.95 
MCT-EMS EXPANDED MEMORY CARD $129.95 
MCT-AEMS 2861386 EMS CARO $139.95 

EPROM MODULE $119.95 
INTEGRATED MODULAR SYSTEM EASILY EXPANDS! ALL 
MODULES USE A COMMON HOST ADAPTOR CARD--USE JUST 
ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE 

• PROGRAMS 24-32 PIN EPAOMS. CMOS EPROMS 
& EEPAOMS FROM 16K TO 1024K • HEX TO OBJ 
CONVERTER • AUTO, BLANK CHECK/PROGRAM/ 
VERIFY • VPP 5. 12.5. 12 75. 13, 21 & 25 VOL TS 
•NORMAL. INTELLIGENT. INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 

MOO-MEP 
• UNIVERSAL INTERFACE FOR ALL 

THE PROGRAMMING MODULES• 
• SELECTABLE ADDRESSES 

PREVENTS CONFLICTS 
• MOLDED CABLE 

MOO-MAC 

UNIVERSAL MODULE $499.99 
• PROGRAMS EPAOMS. EEPROMS. 
PALS. Bl ·POLAA PROMS. 8748 & 8751 
SERIES DEVICES. 16V8 ANO 20VB GALS 
(GENERIC ARRAY LOGIC) FROM LATTICE. 
NS. SGS • TESTS TTL. CMOS. DYNAMIC 
& STATIC RAMS • LOAD DISK . SAVE DISK. 
EDIT. BLANK CHECK. PROGRAM. AUTO. 
READ MASTER. VERIFY ANO COMPARE 
• TEX TOOL SOCKET FOR .J" TO 6-W IC'S ( 8-40 PINS) 

MOD·MUP 

MOO-MEP-4 4·EPROM PROGRAMMER $169.95 
MOO-MEP-8 8-EPROM PROGRAMMER $259.95 
MOO-MEP-16 16·EPAOM PROGRAMMER $499.95 

DIGITAL IC MODULE $129.95 
· TESTS TTL. CMOS. DYNAMIC & STATIC RAM 
• AUTO SEARCH FOR UNKNOWN PART NUMBERS 
• USER·PAOGRAMMABLE TEST PROCEDURES 

MOO-MIC 

PAL MODULE $249.95 
• PROGRAMS MMI. NS. Tl 20 & Tl 24 PIN DEVICES 
• BLANK CHECK. PROGRAM. AUTO. REAOMASTER. 
VERIFY & SECURITY FUSE BLOW 

MOO-MPL 

HARD DISKS 
20MB $199 
30MB $219 
40MB $319 

KITS 
20MB $249 
30MB $279 

28MS $389 
60MB $38 
BOMB $569 

SIZE 

20MB 
20MB 
3-0MB ALL 
3-0MB ALL 
40MB 
40MB 
60MB ALL 
BOMB 

ST·225 
ST·l 25 
ST·238 
ST-138 
ST·251 
ST·251 · 1 
ST-2n 
ST-4-096 

65 MS 
40 MS 
65 MS 
40MS 
40MS 
2BMS 
40MS 
28 MS 

• ULTRA HIGH DENSITY 
• READ/WRITE 720K DISKS. TOO-~....._ 

F00-1.44X BLACK FACEPLATE 
F00-1.44A BEIGE FACEPLATE 
F00-1.44 SOFT SOFTWARE DRIVER $19.95 

112 HEIGHT FLOPPY DISK DRIVES: 
F0-558 5-114" TEAC OS/DD 360K 
F0-55G 5· 114" TEAC OS/HD 1 2M 
F00-360 5· I 14" 05100 360K 
FOD-1 .2 5· 114" OSIHO 1 2M 
F00-3.5X 3. 112· 720K {BLACK) 
F00-3.5A 3· 112" 720K {BEIGE) 

$99.95 
$129.95 

$69.95 
$95.95 
$97.95 
$97.95 

MOTHERBOARDS~ 
25 MHZ 386 $1049 YuPORADE YOUR ? 
• I 0125 MHZ ""'<, llOTHER80AllDI 

• ~~M:O~~~!~~. ~c;J;;R!~~ARD~ 
• USES 256K OR !MB DRAMS 
• B SLOTS I X32-BIT RAM 

2X B·BIT & SX I 6·BIT 
• SHADOW RAM FOR BIOS 

VIDEO • AMI BIOS 
• INTERLEAVED MEMORY 
• ADJUST ABLE BUS SPEEDS 

MCT-M386MB25 
MCT-386MB20 10/20 MHZ 386 $849.00 
MCT-M386-M 8MB RAM CARO (0K) $149.95 

I 2 MHZ MINl-286 5299 
• AT COMPATIBLE • KEYBOARD SELECTABLE 8112MHZ 
• EXPANDABLE TO 4MB ON·BOARD WITH !MB DRAMS (0K) 
• SIX 16-BIT & TWO B·BIT SLOTS • AMI BIOS • LED SUPPORT 
MCT-M286-12 
MCT-M286 
MCT-M286-16 
MCT-M286-20 
MCT-XMB 
MCT-TURBO 
MCT-TURB0-10 

6110 MHZ MINl ·286 $269.95 
8116 MHZ 286 $489.95 
I 0/20 MHZ 286 $589.00 
STANDARD 4.77 MHZ 8088 $87.95 
4 7718 MHZ 808B $95.95 
4 .77110 MHZ SINGLE CHIP 8088 $99.00 

EPROM PROGRAMMER s72995 

• PROGRAMS 27XX ANO 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 
• SOFTWARE FOR HEX 
ANO INTEL HEX FORMATS 

MOO-EPROM 
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COMING UP IN BYTE 

PRODUCTS IN PERSPECTIVE: 

First Impressions for September should include our evaluation of Lotus 
1-2-3 version 3, IBM's OfficeVision/2, and Apricot' s newest entry, the first 
80486-based computer. 

The Product Focus will be on multiuser/multitasking operating systems. 
Touted as low-cost alternatives to LANs, operating systems like Digital 
Research's Concurrent DOS, IGC 's VM/386, and The Software Link 's PC­
MOS/386 connect multiple computers or terminals via the serial port. How 
effective are they? Find out in September. 

Reviews we hope to publish in September include a look at two ends of the 
IBM PC clone spectrum. ALR's MicroFiex 7000 look s to be a hot­
performing Micro Channel architecture machine-one of a handful. We 
also evaluate a workhorse 80286 unit: the AST Bravo. 

Sysgen has a new removable hard disk drive- not an enclosed unit , but an 
actual hard disk platter you can pull out to transfer data from machine to 
machine. Brightbill-Roberts enters the MS-DOS hypertext fray with 
HyperPAD. And Arriba from Good Software is an information manager that 
looks promising. 

In our Reviewer's Notebook, we will be looking at a number of products, 
including the The Complete PC 's Complete Page Scanner and International 
Software's PixC . 

IN DEPTH: 

The focus in September will be on databases- the different types of 
structures they can follow and the various languages designed to interface 
with them. 

We will discuss distributed databases and database servers, the ever­
popular relational database , and look to the future with possible object­
oriented databases . We will also look at the trends in microcomputer 
database direction . All this and SQL, too . 

FEATURES: 

Is IBM's Micro Channel the wave of the future, or a dead end? Will the 
Extended Industry Standard Architecture, supported by a group of IBM 's 
competitors, attract users by letting them continue to use their PC AT cards? 
What about the NuBus? And what is Futurebus? 

Our lead feature story in September will be a look at the current battle 
over bus architectures, by an author who is eminently qualified to tackle the 
subject. George P. White, president of Corollary (a spin-off of Texas 
Instruments), headed the committee that developed NuBus , and he has 
followed the architecture scene for years. Find out where buses are headed 
in the days to come. 

Our Hands On columns will have L. Brett Glass discussing laptop 
technology in Under the Hood and Tom Thompson getting inside the 
Macintosh color lookup table in Some Assembly Required. 

Our Expert Advice columnists include Jerry Pournelle in Computing at 
Chaos Manor, David Fiedler in Unix /bin , Wayne Rash Jr. in Down to 
Business, Don Crabb in Macinations , Mark Minasi in OS/2 Notebook, and 
Brock Meeks in NetWorks. 
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RAINBOW TECHNOLOGIES .. 234 
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510 CDS ADV.COMP.PROD .. . ... PC-1 
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65 COMPUTER SYSTEMS RES. 28,29 
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78 DC/ COMPUTERS . 310 
79 DELL COMPUTER ........ Cll,1 

80 DELL COMPUTER . . . 89 

DELL COMPUTER . . . 88A-B 
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101 GATEWAY2000 ....... 10,11 
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294 GRID SYSTEMS . . 97 
489 HALSKAR SYSTEMS . . . .. NE-11 
490 HALSKAR SYSTEMS ...... NE·11 
117 HITECH EQUIPMENT CORP . . 308 
421 INTERLAND INFORMATION . IS-22 
542 ISOCOMPANY . MW-1 
543 ISO COMPANY . . . .. MW-1 
315 KISS COMPUTER . . ... 310 
162 MEGATELCOMPUTER .. 80 
526 MIRACLE COMPUTERS .... PC-13 
168 MITSUBISHI . . .. 147 
169 MITSUBISHI . . .... 147 
569 OWL COMPUTER . . ... S0-9 
570 OWL COMPUTER . . . ... S0-9 
574 OWL COMPUTER . . . .... NE-4 
575 OWL COMPUTER . . ... NE-4 
184 PACIFIC COMPUTER ........ 304 
192 Pl COMPUTER CORP. .. 307 
193 Pl COMPUTER CORP. . ..... 307 
430 PRICE TREND LIMITED . . .. IS-29 
211 RADIO SHACK . . .... CIV 
225 SCHWAB COMPUTER CENTER324 
229 SCIOTO COMPUTERS . . . 321 
252 TOSHIBA . . .... 41 
253 TOSHIBA .. . 41 
435 TRIANGLE DIGITAL . . ..... IS-46 
259 TUSSEY COMPUTER PROD .. 165 
267 VNS . . ..... 140,141 
268 VNS . . ........... 170 
498 WEDGE TECHNOLOGY.INC . NE-6 
499 WEDGE TECHNOLOGY.INC . NE-6 
297 WELLS AMERICA (N.AMERICA)221 
298 WELLS AMERICA (INT'L) ..... 221 
284 ZENITH DATA SYSTEMS ...... 45 
285 ZEOS INTERNATIONAL ... 76, 77 
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828 APPLE2/MAC APPLICATIONS 
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98 
459 

FOX SOFTWARE . . . 
IMAGINE THATI 
RAIMA . 

. 23 
. 207 

. . 190 

829 APPLE2/MAC APPLICATIONS 
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459 IMAGINE THAT! . 207 
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Word Processing 

463 PARAGON CONCEPTS INC. 209 
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374APPLE2/MAC - COMMUNICATIONS 

465 DATABILITY SOFTWARE SYS .. 186 
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831 APPLE2/MAC - LAN 
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314 CALIFORNIA SCIENTIFIC S/W .. 88 


837 IBM/MSDOS - CAD 

20 AMERICAN SMALL BUS.COMP. . .. 128 

21 AMS . . .. 08 

262 	 ULTIMATE TECHNOLOGY . . 324 
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82 DIGITALK ..... 24,25 
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326 INTERACTIVE S/W ENG. . . 60 ,61 


JENSEN & PARTNERS . . .. 111 

137 	 LAHEY COMPUTER SYSTEMS 107 


MICROSOFT . . ...... 6,7 

MICROSOFT .. . .... 19 

MICROSOFT . . ... 85 


172 MIX SOFTWARE . . .... 281 


841 IBM/MSDOS - UTILITIES 

27 ATRON 31 

43 BLAISE COMPUTING . . . 47 

44 BOLT SYSTEMS . . ....... 132 

45 BOLT SYSTEMS . . 132 


484 CONCEPTUAL SOFTWARE .. NE-9 
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133 KADAK PRODUCTS .. ... .... 322 

317 LANTANA TECHNOLOGY . 254 
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149 LOGITECH . 44 
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324 MEDIA CYBERNETICS ....... 285 
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181 NU-MEGA TECHNOLOGIES .. 118 

187 PAUL MACE SOFTWARE ...... 38 

191 PHAR LAP . .. .. .... ..... 156 

207 QUARTERDECK . . ..... 66,67 

208 QUARTERDECK . . ..... 66,67 

209 QUARTERDECK . . .. 66,67 

210 QUARTERDECK . . 66,67 

226 SCIENTIFIC ENDEAVORS ..... 48 

227 SCIENTIFIC ENDEAVORS . .... 48 

228 SCIENTIFIC ENDEAVORS ..... 48 

434 SOFTWARE CONSTRUCTION IS-45 

232 SOFTWARE LINK . . . 120 

233 SOFTWARE LINK ........... 120 

237 STERLING CASTLE . 114 

238 STERLING CASTLE . . . 114 

241 SUPERSOFT . . ..... 74 

243 SWIRL SOFT . . ... 324 

256 TRAVELING SOFTWARE ..... 149 


VERMONT CREATIVE S/W .... 16 

269 WARD SYSTEMS GROUP .... 242 

270 WARD SYSTEMS GROUP .... 242 


842 IBM/MSDOS COMMUNICATIONS 

10 ACS COMMUNICATIONS . 319 

55 COMMUNICATION RESEARCH 164 

56 COMMUNICATION RESEARCH 164 

86 DIVERSIFIED COMPUTER SYS 308 


11 8 Hl·O INTERNATIONAL, INC .... 78 

119 Hl-Q INTERNATIONAL, INC. 78 

134 KEA SYSTEMS . . . 313 

245 TALKING TECHNOLOGY ... .. 322 
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224 SANTA CRUZ OPERATION .... 69 
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326 	 INTERACTIVE S/W ENG. . 60,61 

844 OTHER - UTILITIES 

93 EMPIRICAL RESEARCH SYS ... 86 

287 Z-WORLD . . ...... 317 


845 OTHER - CROSS DEVELOPMENT 

SOFTWARE DEV.SYS. . 83 


846 MAIL ORDER/ 
RETAIL 

15 ADVANTAGE SOFTWARE .... 101 

19 AMERICAL GROUP ...... 319 


453 AMERICAN MICRO DISTRIB ... 193 

30 A.C .P. . . 325 

32 B & B ELECTRONICS . . ..... 319 


BUYERS MART . . . .. 288 ,298 
CALIFORNIA DIGITAL . ...... 323 


54 CLONE COMPUTERS .. 309 

57 COMPACT DISK PRODUCTS .. 241 

58 COMPUCLASSICS . . .... 273 

60 COMPUSAVE . . ..... 311 

61 COMPUTER DISCOUNT WAREHSE . 278 


483 COMPUTER DOCTOR ... ... NE-1 

63 COMPUTER MAIL ORDER .. 72, 73 

66 COMPUTERLANE ... 305 


538 	 DAKOTA COMPUTERS .... MW-11 

486 DIRECT OF NEW ENGLAND NE-15 

408 DISK STAR . . .... IS-20 


84 DISKCOTECH . 313 

85 DISKETTE CONNECTION . . 321 


487 ELECTRIFIED DISCOUNTERS ... NE-16 

94 EXECUTIVE PHOTO & SUPPLY 124 


554 EXPERT SYS.INTEGRATORS MW-6 

571 EXPERT SYS.INTEGRATORS S0-6 

415 GREY MATTER ............ IS-36 

539 HARDDRIVESINT'L . . ... MW-12 

563 HARD DRIVES INT'L .... S0-1 

540 HY-TEC . . ..... MW-5 

541 HY·TEC . . .. . .... MW-5 

122 IC EXPRESS .... 308 

425 IPANEMA ENTERPRISES .... IS-8 

131 JADE COMPUTER .......... 315 

132 JAMECO .......... 300 ,301 

516 JB TECHNOLOGIES, INC .. . PC-16 


6 J.D.R. MICRODEVICES . 326- 329 

7 J.D.R. MICRODEVICES .. 326- 329 


491 LAPTOPS ETC. . . NE-13 

454 MACFRIENDS . . ... 202 

492 MANCHESTER EQUIPMENT CO .. NE-5 

155 MARYMAC INDUSTRIES . . 319 

427 MAYFAIR MICROS . . ... IS-28 

159 MCDONALD AND ASSOCIATES 324 

161 MEAD COMPUTER . . .. 316 


MICROCOMP MKTG. CNCL. . IS-33 

493 MICRODIRECT . . ........ NE-2 

494 MICRODIRECT . . NE-2 

522 MICAODIRECT . . . PC-6 

523 MICRODIRECT . . . ...... PC-6 

546 MICRODIRECT . . .. MW-4 

547 MICRODIRECT . . ... . MW-4 

565 MICRODIRECT . . . S0-4 

566 MICRODIRECT . . . ...... S0-4 

165 MICROPROCESSORS UNLTD... 314 


MICROWAY . . ... 117 

173 MKS .... ....... . ..... . .. . 115 


MONTGOMERY GRANT . . . 257 

495 PC LINK CORP ....... NE-1 0 

194 PROGRAMMERS PARADISE 54,55 

195 PROGRAMMER 'S WHOLESALER .. 106 

432 SCOTTSDALE SYSTEMS ... IS-1 3 

433 SCOTTSDALE SYSTEMS .... IS-13 
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SOFTLINE CORPORATION . . IS-21 

242 SURAH . 321 

244 S'NW . . .... . . . . . . ... . 46 

248 TERMOTROL . 324 

548 THE NEXT WORKS ... . .... MW-9 

549 THE NEXT WORKS . . . . .. MW-9 

250 TIMELINE . . .. 303 

261 T.P.C. . 304 


US DIGITAL CORPORATION S0-7 
550 UNDERWARE ELECTRONICS ... MW-7 

263 UNITEK . 302 

436 USA SOFTWARE ...... IS· 10 

530 USM DISTRIBUTORS ...... PC-14 

531 USM DISTRIBUTORS ..... PC-14 

271 WAREHOUSE DATA . . .... 153 

283 	 XENTEK . . 324 


471 EDUCATIONAL/ 
INSTRUCTIONAL 

402 BIX . . . IS-4 7 

BYTE BACK ISSUES ... IS-42 


48 BYTE BITS .. 322 

BYTE PUBLICATIONS . IS-41 

BYTE PUBLICATIONS . IS-48 

BYTE SUB MESSAGE .. 254 

BYTE SUB SERVICE .. 276 

BYTEWEEK/NEWSLETTER ... 318 

BYTEWEEK/NEWSLETTER .. IS-43 

CC Ml/MCGRAW HILL . . ..... 193 


135 KNOWLEDGE GARDEN . . 341 

160 MCGRAW·HILL BOOKSTORE . 343 


SHAREWARE MARKETING .. IS-40 

251 SOLUS .. 286 

286 ZORTECH . . ........ 229 


848 DESKTOP 
PUBLISHING 

ADOBE . . . ...... 239 

199 LASER CONNECTION . . . 43 


849 MISCELLANEOUS 
ANTHRO . . ...... 42 


71 COUNT DISK ......... 272 

182 ON TARGET ASSOCIATES . 322 

222 	 SAFEWARE . . .. 322 

274 WESTERN CONTAINER &CASE ... 324 


850 OPERATING 
SYSTEMS 

8 2001 SALES ....... 270 

9 2001 SALES . . . . . . . . . . . . 270 


22 ANNABOOKS .........•.... 299 

IBM CORPORATION . . 59 


302 	 IGC . . ....... .. .. ..... . . 271 

205 QUANTUM SOFTWARE SYS.. 65 

230 SOFTWARE LINK ...... ...... 37 

231 SOFTWARE LINK . . .... 37 

264 VENTURCOM . 116 

265 VENTURCOM .............. 11 6 


370 ON-LINE 
SERVICES 

450 BIX . . . ... 338,339 

556 COMPULINK NETWORK . . S0-2 

51 1 DATASOLVERS, INC. . . PC-10 

512 DATASOLVERS, INC . ...... PC-10 

557 DATASOLVERS, INC . ...... S0-11 

558 DATASOLVERS. INC. . . S0-11 
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Want More Information About the Products and Advertisers Featured in this Issue? 


Circle numbers on reply card which Check all the appropriate answers to Print your name and address 
correspond to numbers assigned to questions 'W.' through "C". and mail . 
items of interest to you . 

-----------------------------------------------------------,

I 
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I 
I 
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I 
I 
IBUSINESS REPLY MAIL I
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READER SERVICE 
PO Box 5110 
Pittsfield, MA 01203-9926 
USA 
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____________________________________________________________ j 

Fill out this coupon careful)~·. PLEASE PRINT. 

Name 

-~~~~~~~~- ~~~ (~~-l -~~~~~ 
Title 	 Phone 

Company 

Address 

City 

A. \Vbat is your level of 
management 	responsibility? 
1 0 Scmor-levcl Managemcm 
1 0 Other Management 
3 D Non-Management 
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(Check one.) 

4 D Administration 

5 0 Accoun1ing/Financc 

6 0 MISJDPflnforma1ion Cenlcr 

1 0 Produc1 Design and 

Devclopmcn1 

8 0 Research and Dcvc lo pmenl 

9 0 Manufac!u ring 


10 D Sales/Marke1ing 
11 D Purchasing 
12 0 Personnel 
13 0 Education/Training 
t• D Other: --- ---- ­

State Zip 

16 0 Computer Retail Stores 
17 0 Consu lla nl'i 
18 D Service Bureau/ Planning 
19 0 DistribuLOr/Wholesa ler 
20 0 Sys1i::ms House/ 

lmcgrnlor/ VAR 

21 0 Other: ------- ­

Non-Computer-Related Businesses: 
22 0 Manufac1uring 
l3 D Finance. lnsurn nce, 

Real Esiate 
24 0 Rci.ail/Who lcsalc 
25 0 Educ1uion 
26 0 Government 
27 0 Military 

18 0 Professions (Law. 
Medicine, Engineering. 
Architecture) 

19 0 Consulting 
30 D Other Business Services 
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31 ~ ~ ~ ~ ~ 37 ~ ~ ~ 41 ~ ~ ~ ~ ~ 47 ~ ~ ~ 51 ~ ~ ~ ~ ~ ~ ~ ~ ~ 
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INFORMATION 
Want More Information About the Products and Advertisers Featured in this Issue? 

Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 

Fill out this coupon carefull y. PLEASE PRINT. 

Name 

<~~­l ~~~~~­
Title Phone 

Company 

Address 

City 

A. Whal is your lenl of 
management IUponslb ility? 

I C Semor-lcvcl Management 
2 0 Other ManagC"mcm 
J 0 Non-Managemem 

B. What is your primary job fu nc­
ttonJprincipal area of responsibility? 
(Check one.) 

.a C Adminislration 

5 D Accounting/Finance 

6 0 MIS/ DP/lnforma1ion Center 

7 [J Product Design and 


Dcvclopmenl 

8 0 Research and Developmem 

9 0 Manufac1uring 


10 [j Sa\es/Marke1ing 
11 [J Purchasing 
12 0 Personnel 
\J L Education/Training 

I ~ _. 01her: ------- ­

C. Please indicate )our organiza­
t ion's primary bu..o;; iness activi ty: 
(Check one.) 

Computer-Related Businesses: 
15::: Manufacturer (Hardw:1re. Soflwarc) 

State Zip 

16 0 Computer Retail Stores 
17 D Consultants 
18 0 Service Bureau/Planning 
19 D Dis1riburor/Wholesaler 
20 0 Systems Housel 

Intcg.a1or/VAR 
21 0 Other: ------- ­

Non-Computer-Related BLL"inesses: 
12 0 Manufac1uring 
23 D Finance . Insurance. 

Real Estate 
24 0 Retai l/Wholesale 
is D Education 
26 0 Government 
n 0 Military 
28 0 	 Professions (law. 

Medicine. Engineering. 
Architt.-ctureJ 

29 0 Consulting 
JO 0 01hcr Business Seo·iccs 
31 0 Transporta1ion, 

Communica1ions. Utilities 
32 0 Other:------- ­
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REQUEST FREE INFORMATION BY FAX 

Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 

featured in this issue. 

Just fax this page to 1-413-637-4343. You'll save time because your request for information will be pro­

cessed as soon as your fax is received. 


Remove this page or Print your name, ad­Circle the numbers Check off the answers to 
copy this page clearly below which correspond questions "A" through "C... dress. and fax number 
and fax it to the number clearly on the form . to the numbers assigned 
above.to advertisers and pro­

ducts that interest you. 

Fill out this coupon carefully. PLEASE PRINT. 

Name 

Title 

Company 

Address 

City 

State/ Province 	 Zip 
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Country 
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A. What is your level of management responsibility? 
t 0 Senior-level Management 
2 0 Other Management 
J 0 Non-Management 

B. What is your primary job function /principal area of 
responsibility? (Check one.) 
4 0 Administration 
5 0 Accounting/Finance 
6 0 MIS/DP/In forma tion Center 
7 D Product Design and Development 
8 0 Research and Development 
9 D Manufacturing 

IO D Sales/Marketing 
11 D Purchasing 
12 D Personnel 
13 D Education/Training 
14 D Other: _____---------- ­

C. Please indicate your organization's primary business 
activity: (Check one.) 

Computer-Related Businesses: 
t5 0 Manufacturer (Hardware, Software) 
t6 D Computer Retail Stores 
11 D Consultants 
t8 D Service Bureau/Planning 
t9 D Distributor/Wholesaler 
20 D Systems House/Integrator/VAR 

21 0 0ther: ---------------- ­
Non-Computer-Related Businesses: 
22 D Manufacturing 
23 D Finance, Insurance, Real Estate 
24 D Retail/Wholesale 
25 0 Education 
26 D Government 
21 D Military 
28 0 Professions (Law. Medicine, Engineering, Architecture) 
29 0 Consulting 
30 D Other Business Services 
Jt D Transportation, Communications, Utilities 
32 0 Other: --------------- ­

0 	Please send me one yea r of BYTE Magazine for $24.95 
and bill me. Offer valid in U.S. and possessions only. 
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HANDS ON 

SOME ASSEMBLY REQUIRED 

continued from page 286 

the requested amount perfectly. It has 
been pointed out, however (Knuth, The 
Art of Computer Programming) , that a 
best-fit algorithm may actually make the 
job of compaction more difficult by pro­
moting the proliferation of too-small-to­
be-useful-to-anyone fragments. 

Another improvement is possible 
through the fact that the m-nodes are kept 
on a doubly linked list. It works like this: 
Suppose a request is made for a 16K-byte 
block of memory and the allocation rou ­
tine finds that it cannot fulfill the re­
quest. The allocation routine calls COM­
PACT, and when COMPACT returns, it 
tells the allocation routine that the largest 
si ngle free block it was able to create is 
20K bytes . Now the allocation routine 
knows the request can be satisfied ; but 
instead of starting at the bottom of the I ist 
of m-nodes (looking for a first-fit), the 
routine starts at the top of the list and 
works down. The idea is that since com­
paction has moved free blocks toward 
higher memory, you should begin look­
ing at that end. 

Such a Deal! 
The memory management package I've 
described here is available in source code 
form . I've added interface routines for 
Turbo C, but I've no doubt the package 
can be modified to coexist with other 
languages. You should find the memory 
manager useful in putting together appli­
cations for text processi ng , AI , or areas 
where complex data structures are con­
tinually created, merged, and destroyed . 

For those of you interested in immedi­
ate gratification, I'll put it this way : If 
you 're up against the wall because your 
program has memory-allocation prob­
lems and you suspect that fragmentation 
is the culprit , this package might take 
care of it. In any case, you'll be making 
your own little assault on the latest string 
of virtual memory management software 
appearing on the market. • 

Editor's note : The full text of the 8086 
assembly language source code is avail­
able in a variety offormats. See page 5 
for details. 

Rick Grehan is the director of the BYTE 
Lab. He has a B. S. in physics and applied 
mathematics and an M.S. in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as "rick_g. " 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One 
fhoenix Mill Lane , Peterborough, NH 
03458. 

END 

ELSE 

BEGIN 

( This block is not locked. 

( Do we need to move it? 

IF (CURRENT_BASE < > 0) OR (CURRENT_LENGTH < > 0) THEN 
BEGIN 


SOURCE := CURRENT_MNODE's BASE field; 

DESTINATION := CURRENT_BASE ; 

LENGTH := CURRENT_MNODE'S LENGTH field; 

MOVE_MEMORY(SOURCE, DESTINATION, LENGTH); 

CURRENT_MNODE'S base field := CURRENT_BASE ; 

CURRENT_BASE := CURRENT_BASE + LENGTH ; 

DIRTY . - l; 

END 


END 
END 


END 

ELSE 

BEGIN 

( This m- node references a free block. 

( If there is anything in CURRENT_BASE or 

( CURRENT_LENGTH, release the m- node saved 

( in SAVED_MNODE and CURRENT_MNODE becomes 

( the new SAVED_MNODE . 


IF (CURRENT_BASE< >0) OR (CURRENT_LENGTH< >0 ) THEN 
BEGIN 

RELEASE(SAVED_MNODE); 
CURRENT_MNODE's BASE field := CURRENT_BASE; 
CURRENT_LENGTH := CURRENT_LENGTH + CURRENT_MNODE 's length field; 
CURRENT_MNODE's LENGTH field := CURRENT_LENGTH; 
IF CURRENT_LENGTH > PARAS_FREED THEN 

PARAS_FREED := CURRENT_LENGTH ; 

END 

ELSE 

( If there's nothing in CURRENT_BASE or 

( CURRENT_LENGTH, then .this is the first free 

( memory block of this partition . 

BEGIN 


CURRENT_LENGTH := CURRENT_MNODES's LENGTH field; 

IF CURRENT_LENGTH > PARAS_FREED THEN 


PARAS_FREED := CURRENT_LENGTH; 

CURRENT_BASE := CURRENT_MNODE's BASE field; 


END 

SAVED_MNODE := CURRENT_MNODE ; 

DIRTY : = O; 


END 

PREVIOUS_MNODE := CURRENT_MNODE; 

CURRENT_MNODE := CURRENT_MNODE's NEXT field; 


( This is the end of the REPEAT loop. 
UNTIL (CURRENT_MNODE = O); 

( Pick up any straggling free memory . 
IF DIRTY=! THEN 
BEGIN 

RELEASE(SAVED_MNODE); 

CURRENT_MNODE := GET_MNODE(); 

CURRENT_MNODE's BASE field := CURRENT_BASE; 

CURRENT_MNODE's LENGTH field := CURRENT_LENGTH ; 

CURRENT_MNODE's NEXT field := O; 

CURRENT_MNODE's PREVIOUS field := PREVIOUS_MNODE ; 

PREVIOUS_MNODE's NEXT field := CURRENT_MNODE; 


END 


( Return the size in paragraphs of the largest 

( block freed. 

RETURN(PARAS_FREED); 
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Display this month's 
HIX act1V1t1es

A u G 
 T 

TUESDAY, 8/1, 9 PM EST. "Favorite Computing Tricks" 

What clever things do you do that others would find useful? How do you set up your startup 
and boot? How do you run programs? And how about backup tricks? If you 're interested in 
what others do-or if you have a trick or two to share-drop in the ibm.pc conference. Qoin 
ibm. pc/cbix) 

THURSDAY, 8/3, 8:30-9:30 PM EST. "What's so special about Ada?" 
Randy Brukardt and Dan Stock of R.R. Software continue their discussion of the Ada language. 
Which of its features make Ada so useful for projects with many programmers? ls Ada too big? 
Will the next Ada standard be even bigger? Qoin janus.ada/cbix) 

THURSDAY, 8/10, 6 PM EST. ''Live, from MacWorld Expo in Boston . . '' 
Join Macintosh Exchange Editor Larry Loeb and his special guests as they discuss the news 
coming out of the MacWorld Expo. Ooin mac. hack/cbix) 

All-Month Conferences 
You-heard-it-here-first Department-The Microbytes 

staff will be filing news reports from SIGGRAPH, the premiere 
computer graphics conference, in Boston, Jul. 31-Aug. 4. 
Next, it 's off to MacWorld Expo in Boston, Aug. 10-12. Later 
this month , look for reports from Uniforum, also in Boston. 
Goin microbytes; join microbytes.sw; join microbytes.hw) 

neural.nets conference-Looking for neural-network 
simulators? See the topic "source ," which has the source 
code to various neural-network simulators in C, Common 
Lisp , and Smalltalk. Goin neural .nets) 

mac.hack conference- "Getting ready for MacWorld 
Expo." Last-minute jitters, the latest rumors, and early 
product introductions all heighten the tension as BIXen get 
ready for the MacWorld Expo in Boston on Aug. 10-12. After 
the show, we'll talk about what was introduced and offer our 
first thoughts on the new products. Goin mac.hack) 

marketing conference-"How to start a newsletter." You , 
too, can publish your own high-tech newsletter. But first , 
learn about the pitfalls of starting your own newsletter, how 
to promote it , what to charge, and much more-from people 
who have published their own. Goin marketing/promotion) 

television conference-Do consumers really need HDTV 
(high-definition TV)? Will viewers even notice the difference 

in quality? Tune in and find out. And stay tuned for discus­
sions on the use of HDTV in workstation environments to 
integrate video and computer information ... the use of 
HDTV via satellite as a replacement for or a supplement to 
feature film distribution ... the current use ofJapan 's NHK 
system in producing commercials, features, and music 
videos. Goin television/hdtv) 

ti conference-BIX's ti conference members are trying to 
port MINIX 1.3, a mini Unix operating system, and the 
Amoeba distributed operating system to the TI Pro. BIXen can 
learn how a multitasking/multiuser operating system works 
and, later, how a network-distributed operating system 
works. And while they 're at it , they can learn the real differ­
ences between the IBM PC and the TI Pro when it comes to 
hardware and software. There 's no need to have a network to 
run Amoeba either; it can run and be tested on one processor 
machine as well as on a network . Goin ti/minix) 

travsoft- In keeping with BYTE's laptop computer product 
focus, the BIX travsoft conference has information on 
Traveling Software's LapLink data-transfer software and 
Battery Watch . Traveling Software personnel will be available 
throughout August to answer questions about data transfer or 
the quirks of NiCad batteries . Goin travsoft) 
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Finally. An on-line service 

that doesn't nickel and dime you. 


It's BIX's Oat-fee service. 
BlX is short for BYTE Information 
Exchange. The on-line informa­
tion service that 's yours for an 
unheard-of flat fee of just S39 for 
three months" - an amount you 
could easily blow in just two to 
four hours with an hourly rate, 
on-line service. (Not to mention 
the fact that you'd be nickel-and­
dimed for its monthly minimums.) 

And here 's another distinction : 
BIX is strictly for microcomputer 
pros; it contains no " fluff." As a 
subscriber, here 's what you 've 
got coming to you: 
0 All the information and ideas 

exchanged in more than 150 
microcomputer-related confer­
ences - a give-and-take in which 
you can participate. 

0 	 Microbytes Daily - up-to-the­
minute industry news and new 
product information. 

0 	 Plus support from hardware 
vendors and software publishers, 
access to extensive software 
libraries, and the use of our 
electronic mail service - which 
allows binary attachments. 

Subscribe to BIX right now ­
using your computer and modem. 
Set your telecommunications 
program for full duplex , 8 bits, no 
parity, 1 stop bit, or 7 bits , even 
parity, 1 stop bit. Now dial BlX at 
617-861-9767, hit the return key, 
and respond as follows: 

You Enter 
bix 
bix.llatfee 

You can charge your BIX 
subscription to major credit 
cards, or have it billed to your 
company. You may also purchase 

unlimited off-peak access via 
Tymnet for just S15 per month, 
or S2 per off-peak hour. 

For additional information, 
including your local Tymnet 
access number, call 800-227-2983 
(in New Hampshire 603-924-7681). 

"Based on a S 156 annual fee, billed 
quarterly - a subscription which you 
may cancel at any time without future 
quarterly charges. Ifyou prefer, you 
may subscribe for a3-month trial at 
just 159. 

IJIX 
One Phoenix Mill Lane 
Peterborough , NH 03458 
800-227-2983 •In NH 603-924-7681 
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Hugh Kenner 

Somewhere Out There 
PLANETS BEYOND: 


Discovering the Outer Solar System 


by Mark Littmann 

W hat gets done with new technology once we have it may 
be anything but what its designers thought they were 

after. In the 1930s we were led to expect that television, when it 
came, would be an adjunct to the telephone. Why, you'll be 
talking to Jim face to face! What TV wrought instead was not 
eye contact with Jim (about which we can no longer care less) , 
but the disappearance of the old Life, the old Sa~urday Evening 
Post .. .. 

And what we do with computers, perhaps more than any­
thing else, is process words. Never mind that the machine's 
very name still registers what drove its development-some­
one's need for a lot of heavy numerical computing. ENIAC was 
finally pulled together when the U.S. military needed numeri­
cal information about shell trajectories-and needed it fast . 

Back when guns were aimed by eye, though, heavy computa­
tion , which meant reducing seemingly endless equations, was 
most likely to be a burden 
borne by astronomers. The 
demand for their numbers 
persisted , decade by decade . 
Where will Jupiter be next 
December 11 at midnight 
GMT? (Some navigator may 
need to know .) Reams of 
paper, hours of candlelight, 
were once devoted to such 
chores. And repeatedly, ships 
got wrecked by the slip of a 
pencil or the fumble of a 
typesetter. 

Around the year 1820, the 
error level in published tables 
was what prompted Charles 
Babbage to groan out his fa­
mous wish for tables calculat­
ed "by steam." Babbage even 
envisaged a "calculating en­
gine" going on to set its out­
put in type. He was eerily pre­
scient. Today it's, yes, by 
steam that we calculate and 
print tables , if we happen to 
live near an electricity plant 
with steam power somewhere 
in its delivery chain. Count­
ing peak-time backup sys­
tems , you'll hardly find a 
voltage factory in the U.S . 
that doesn' t fit that descrip­
tion. 

Seeking Planets 
Planets Beyond is a book about computational astronomy stum­
bling into its great age ." It covers the period from just before the 
computer to just after, during which the numbers were getting 
so refined it early grew evident that the solar system wasn't be­
having the way Newton said. You've possibly heard a good deal 
of the story before, likely never in such fascinating detail. 

It starts with a chance observation. Only about 76,000 nights 
ago (Tuesday, March 13, 1781), German-born William Her­
schel , amateur astronomer, gazing toward Zeta Tauri from 
Bath, England, spotted a celestial disk. " The quality of his eyes 
and his instrument told him that this was not one of the 'fi xed 
stars."' A comet, likely? No, by midsummer three separate 
mathematicians had fitted it to a planetary orbit. The pencil ­
and-paper work that Lexell and Saron and Laplace undertook is 
mind-boggling. So is the agreement of their results. And they 

were working with circular 
approximations; in another 
two years , an elliptical orbit 
had been derived . Yes, Her­
schel had happened to 
glimpse an unsuspected sev­
enth planet, on which the 
name "Uranus" eventually 
settled. Twice as far out as 
Saturn, its existence doubled 
the known size of the solar 
system. 

The quality of Herschel's 
eyes we may ascribe to good 
genes . As for the quality of 
his instrument, well, Her ­
schel was a musician (oboe 
and organ), organist in Bath at 
the Octagon Chapel, and the 
giver of up to 46 music lessons 
a week . The link of music 
with numbers dates back to 
Pythagoras . So to understand 
harmony, Herschel studied 
mathematics . " Math got him 
interested in optics. Optics 
got him interested in astron­
omy . " Scanning the sky? 
That led to a need for optics. 

Refractive aberrations be­
ing hard to control in those 
days, he devised, amid poten­
tially lethal explosions that 

continued 
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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." 

lnfoworld ... "We don't Jive 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 (FAX s1 s-766-3003) 
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 
Circle 135 on Reader Service Card 

KnowledgePro is a registered trademark of Knowledge Garden Inc. IBM , PC , XT , AT and PS/2 are trademarks of International Business Machines Corp. 
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greatly distressed his sister, a "speculum metal" (71 percent 
copper, 29 percent tin) to back reflecting mirrors . And the 
homemade 6Ys-inch reflector that he spotted Uranus with was 
superior to anything at the Royal Observatory in Greenwich. 
He deserves to be all amateur scientists' patron saint. 

But by 1824 Uranus was plainly refusing to operate on sched­
ule: now fast, now slow. The most tenacious of severa l explana­
tions was that Newton's universal gravitation was not quite uni­
versal, but commenced to fade out beyond Saturn. One man 
who espoused that idea was the relentlessly ambitious George 
Biddell Airy, by 1835 England's Astronomer Royal.. 

And here (though not in t_his book) we cross the path of 

H erschel 
had happened to 


glimpse an unsuspected 

seventh planet, 


on which the name 

"Uranus " eventually 


settled. 


Charles Babbage, lifelong distruster of Astronomers Royal. His 
first computer-the difference engine-Babbage had designed 
and built amid splutterings of contempt for Airy 's predecessor , 
whose feckless computations were wrecking ships. He'd have 
been still less impressed, if he ever learned its details, by the 
"computer" Airy designed: a roomful of young boys, adding 
and subtracting throughout 12-hour shifts with a I-hour mid­
day break. (Replaced by brass wheels, those boys could be out 
flying kites; meanwhile, one might trust the brass.) 

Airy 's misplaced faith in fading gravitation had unhappy 
consequences for John Couch Adams. Adams, a virtually self­
taught genius , resolved in 1841 to get to the bottom of the Ura­
nus problem. By 1845, aged 26, he 'd located, within 2 de­
grees-using pencils and unthinkable heaps of paper-the place 
to look for an unknown perturbing planet. There follows a long , 
dreary story of Airy declining to give Adams the time of day, 
with the result that a French mathematician, Urbain-Jean­
Joseph Le Verrier, got formal credit for locating Neptune. 

Adams, an amateur, had held back from publishing lest he'd 
made a mistake. Babbage wrote him (1847) to point out that if 
only the calculations could have been automated, he might have 
put worry behind him. Adams agreed with enthusiasm: " It 
would be difficult to overestimate the value of such a ma­
chine." (Babbage also wrote to Le Verrier, who wasn't excited . 
He'd got it right with just his quill pen, hadn't he?) 

And as far back as 1842, Airy had advised the Prime Minis­
ter that calculating machinery such as Babbage proposed was 
useless in principle. He was proud of what he (not to mention 
that roomful of boys) did by hand. Airy would die ("still orga­
nizing his papers") in 1892, aged 90, bureaucrat in excelsis. 
Adams, an attractive , modest man , chanced to die the same 
year, aged 72. He'd declined , 11 years earlier, the offerof sue­
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cession to Airy as Astronomer Royal. 
Next, Planet X, which Percival Lowell sought. Lowell was 

one of the Boston Lowells, the ones who spoke only to Cabots 
while the Cabots were speaking only to God. His sister Amy 
smoked cigars and was something of a poet. Lowell, with the 
family wealth, established (in 1894) an observatory in Flag­
staff, Arizona, meant to document hi s great enthusiasm, 
"canals" on Mars . Since that was not a creditable aim, Lowell 
hoped to gain prestige by finding the new planet one could 
guess at from still-unexplained irregularities in the motions of 
Uranus. (Neptune, which might have helped , hadn ' t been ac­
cessible long enough for its misbehaviors to be measurable .) 

A Harvard math graduate (honors), Lowell (1855-1916) cal­
culated tirelessly (still in the pencil-and-paper era), hiring and 
firing up to five simultaneous assistants. On the Airy model, 
he was running an interrupt-driven parallel computer with ir­
regular wait states and human CPUs. Again and again, loca­
tions for Planet X got relayed to Arizona, where observers 
would point and squint. 

The numbers kept improving, and by 1915 they even spotted 
Planet X, but failed to recognize it. Percy Lowell died the next 
year. So we credit the discovery of Pluto , in 1930, to Clyde 

_Tombaugh , a 24-year-old whom the Lowell Observatory had 
hired just a year previously. ("Young man, I am afraid you are 
wasting your time," one visiting astronomer had told Tom­
baugh. "If there were any more planets to be found, they would 
have been found long before this .") Pluto was within 6 degrees 
of where Lowell had last said it would be: not bad, what with 
noisy data. The name was first proposed by an English school­
girl, Venetia Burney, who was learning about mythology. 
Wasn't that the right name for a dim and gloomy planet? More­
over, they thought at Flagstaff that its symbol, PL, could say 
Percival Lowell. 

Next? Yes, there may still be a trans-Plutonian planet. Wil­
liam H. Pickering (1858-1938) had predicted perhaps six, but 
none of them turned up . By 1943, Clyde Tombaugh was certain 
that any such body had to be dimmer than the seventeenth mag­
nitude. His searches had discovered nothing brighter. Yet by 
1976, Thomas Van Flandern (U.S . Naval Observatory) was be­
ing bothered by problems with the orbits of Uranus and Nep­
tune. We ' re well within the computer age by now, and errors 
are most likely observational. Van Flandern's colleague Robert 
Harrington tells us to imagine taking a sight from Washington, 
DC, and identifying a drunk lurching out of a Baltimore bar by 
his stagger. Such is the minute scale of the wobbles . Atmo­
spheric flickers? Maybe. That search goes on. And, with 
thanks to ENIAC's progeny , its difficulties no longer pertain to 
computation. 

Meanwhile , on some of Littmann's liveliest pages , we ' re 
given details of the marvelous computer-enabled Voyager tours 
of inspection, Jupiter-Saturn-Uranus, with Neptune scheduled 
for late August. The photos (some in color) are entrancing . 

"Very wel1 written," says Tombaugh. "By far the best on the 
subject I have seen," says Harrington . Opinions from Herschel 
and Adams, alas, we can't have . But Littmann 'sis, yes, by any­
one's verdict, a superb book. • 

John Wiley & Sons, New York: 1988, 286 pages, $22. 95 

Hugh Kenner is aprofessor ofEnglish at Johns Hopkins Univer­
sity. His reviews have appeared in publications like the New 
York Times and Harper 's . His recent books include A Sinking 
Island and Mazes . He can be contacted on BJX as "hkenner." 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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work on a new personal computer, its 
extraordinary features have been kept 
a well-guarded secret. Now, for the first 
time, the details on the revolutionary 
technology of the NeXT"'Computer 
System are revealed in The NeXT Book 
by Bruce Webster, one of the computer 
industry's foremost journalists. 

As the only author who was allowed 
, - - - - - - - - - - ­

ment of this remarkable system , Bruce how to perform various functions and 
Webster is uniquely able to discuss its 
innovative and truly impressive fea­
tures: the read/write/erasable 256 Mega­
byte Optical Disk, the 68030 and 56001 
microprocessor, the CD-quality stereo 
sound capability, the MegaPixel Display, 
and the sophisticated object-oriented 
programming environment. In addi-

I McGraw-Hill Bookstore 1221 Avenue of the Americas , New York, New York 10020 
I Number of copies Check or credit card: Visa Amer.Exp. 
I Acct. No. Expires 

I Name 
I Address City 

Add sales tax plus f2.50 postage and handling. 

create applications. 
If you want to understand one of 

the most significant breakthroughs in 
computing today, The NeXT Book is the 
next book you should read. 

Available wherever computer books 
are sold;suggested retail price is S22.95. 
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MasterCard 11nU• 1 

I 
I 

State Zip \ 
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To order, call (212) 512-4100 
The Professionals' Information Center or use coupon above. 
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STOP BIT • Nick Baran 

THE LONELINESS 
OF THE 
LOW-BUDGET USER 

Are computer 
companies forgetting 
the people who 
put them where they 
are today? 

A
s I watch the endless onslaught 
of high-priced, "high-end" 
computer systems and software 
applications with insatiable ap­

petites for memory and disk storage, I 
can't help but wonder if the personal 
computer industry has forgotten the peo­
ple who made it a success-namely, sin­
gle users . You know who I'm talking 
about-people like you and me, who do 
word processing, maybe a little book­
keeping or budget forecasting with a 
spreadsheet program, have a couple of 
databases, and even dabble in a little pro­
gramming now and then. We may be en­
gineers and architects who do some of 
our calculations or preliminary drawings 
on a desktop computer like an IBM XT or 
AT or a Mac Plus or SE. We might still be 
dragging our Compaq portable from the 
office at night to finish up a report. 

We were the ones who spent a few 
thousand bucks early in the game to get a 
machine and jump on the microcomputer 
bandwagon so that we could get out from 
under the MIS department's backlog and 
free ourselves from system administra­
tors, database administrators, and cor­
porate rules and regulations for comput­
ing. To us, it looks like we 're being left 
out in the cold by the very vendors that 
made this all possible-companies like 
IBM, Apple, Compaq, Microsoft, Lotus , 
and Ashton-Tate . 

When they started out in the personal 
computer business, these companies pro­
duced affordable hardware and software. 
The software worked, and it required no 
more than 512K bytes of RAM, often 
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less. These microcomputer enterprises 
were started by pioneers, from Phil Es­
tridge at IBM to Bill Gates at Microsoft, 
to the Woz and Jobs at Apple-pioneers 
who bucked the system and showed that 
you could do useful work without expen­
sive minicomputers and mainframes and 
software applications that cost thousands 
of dollars and come with a monthly 
maintenance contract. 

But the focus of these companies has 
changed. Today, it seems that we're giv­
ing control back to the MIS department 
and network administrators. We're wor­
rying about mainframe connectivity and 
file servers. We ' re looking at network 
operating systems, like NetWare 386, 
that cost upwards of $8000. Steve Jobs is 
off producing a machine that costs well 
over $10,000 at the retail level when 
fully equipped. Microsoft has built a vir­
tual army of programmers around OS/2, 
which requires at least 3 megabytes of 
memory and nothing less than an 80286 
machine. Ashton-Tate and Lotus are 
mired in trying to shoehorn every feature 
under the sun into programs that were 
designed for single users running single 
tasks . Apple keeps its prices high and 
keeps offering ever-more-expensive and 
powerful machines, but very few new 
products that the average user can afford. 
Compaq has reached new heights with an 
80386 machine that costs $18,000 . The 
low-end Compaq has become the 286 
SLT, which costs a mere $6000. 

Somehow, these companies have for­
gotten that the whole idea is to make 
computer hardware and software more 
affordable and more accessible to greater 
numbers of people. They seem to have 
forgotten that most students don ' t have 
$7000 or $8000 lying around for a work­
station to put in their dorm rooms . They 
forget that a lot of users don't have and 
can't afford 3 megabytes of memory. 

And then there's the question of ease 
of use. We used to talk about "user 
friend! iness ." But the level of complexity 
seems to be going in the opposite direc­

tion. Most new software products (and 
new versions of old products) have so 
many features, the user doesn't know 
where to begin . All the on-line help in 
the world won't help you ifthere are sev­
eral hundred feature options to learn. 
I'm afraid to upgrade to WordPerfect 5.0 
because I don't want to have go through 
setting up my printer again and learning 
all those new options that I probably will 
never use . WordPerfect 4.2 does just 
fine, thank you . 

I'm not saying there's no place for 
high-end systems and connectivity. Of 
course, this is a major concern for many 
organizations, and what can be done with 
personal computers these days is indeed 
impressive-in every type of work from 
engineering to accounting. But let 's not 
forget the little guy. Let's see some new, 
even easier-to-use products for the single 
user. Let's see some new machines­
with new capabilities-priced around 
$2000. Let's see some innovative soft­
ware engineering that employs data com­
pression and object-oriented techniques 
to allow big applications to run on little 
machines . 

There is hope. Borland recently an­
nou nced a technology-the Virtual 
Real-Time Object-Oriented Memory 
Manager-that does just that. Apple has 
hinted at a new low-cost machine that 
will run the new Mac operating system in 
ROM . Let's hope the other computer 
heavyweights come up with some new 
low-cost innovations as well . It's in their 
own best interest. Somehow, I get the 
feeling the big companies are gambling 
their futures on these high-priced solu­
tions. They had better remember what 
got them here before it's too late . • 

Nick Baran is a BYTE senior technical 
editor based in San Francisco. He can be 
reached on BIX as "nickbaran. " 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



GPIB 

Are you using a DOS-based personal computer for control­
ling instrumentation? Do you want the best available soft­
ware tools for acquiring and analyzing data using standard 
DOS programming languages? If your answer to these 
questions is yes, LabWindows® is just the solution you're 
looking for. The unique Lab Windows function panel inter­
face lets you interactively control your instrumentation 
hardware and collect data, as well as automatically generate 
Microsoft® C or QuickBASIC program code for your appli­
cation. 

With Lab Windows you can control GPIB, RS-232, or VXI 
instruments, or plug-in data acquisition cards for PS/2 and 
PC-AT computers. For standalone instrument users, the 
LabWindows instrument library has over 50 ready-to-use 
instrument drivers so you can program your instrument 
using intuitive instrument-specific function panels, without 
knowing the instrument inside-out. 

Because acquiring data is only one element of your applica­
tion , Lab Windows has a complete set ofQuickBASIC and C 
compatible libraries for data analysis, presentation, and 
storage. Manipulate arrays, create a histogram, or use the 
optional Advanced Analysis Library to perform operations 
such as Fast Fourier Transforms, digital filtering, and curve 

·~-~ 12109 Technology Blvd. 
Austin, Texas 78727-6204 
(512) 794-0100 

fitting. Give your programs a big performance boost using the 
specially optimized Lab Windows analysis routines for comput­
ers with an 80387 numeric coprocessor. For your data presen­
tation and storage needs, use the Lab Windows Graphics Library 
to create multiplot graphs, bar charts, or scatter plots, and use the 
Data Formatting Library for data logging and file operations. 

Ifyou 're looking for the right tools to take maximum advantage 
of your DOS computer using QuickBASIC or C for data acqui­
sition and analysis, there is only one solution ... LabWindows. 
Call National Instruments at (800) IEEE-488 to speak with a 
sales or applications engineer about how LabWindows can help 
you. 

Ask for a FREE Catalog 
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A price/performance break­
through for 386-based sys­
tems, the new Tandy 4000 
SX combines more inte­
grated features than ever in 
a machine at this price. 

The Intel® 80386SX 
microprocessor combines 
the ability to run high­
performance 80386 based 
software, as well as current 
80286 and 8088 based soft­
ware. You get the best of 
both worlds-32-bit perform­
ance with 16-bit hardware 
compatibility'. 

This means the Tandy 
4000 SX insures your com­
puter investment for the 
future. As a low-cost alterna­
tive to an expensive 386 sys­
tem, you won't be left 
behind when you want to 
move on to more advanced 
386 based applications, like 
MS® OS/2. 

Built-in VGA graphics 
give you beautifully detailed, 
high-resolution displays. Add 
a color analog monitor and 
create astonishing graphics 
in up to 256 colors (from a 

The 
New 

Tandy® 
4000 
sx 


386™ performance 

at a price you'd 

expect from a 

286 system. 


palette of 256,000) for near­
photographic clarity. 

The 4000 SX's SmartDrive™ 
Integrated Drive Electronics 
(IDE) technology allows you 
to add high-performance 
hard disk drives without the 
need or expense of installing 
a separate disk controller. 

Innovative technology. 
Quality engineering. Com­
petitive pricing. Come see 
the new Tandy 4000 SX to­
day. From the best-selling 
family of PC compatibles 
made in America. 

Tandy Computers: Because there is no better value.sM 1tad1e lhaeK 
SmartDrive/TM Tandy Corp. Intel and 386/TM licensed from Intel Corp. COMPUTER CENTERS MS /licensed from Microsoft Corp . 

A DIVISION OF TANDY CORPORATION 
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