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Circ!e, 73 on lnq1,1iry Card; 

dBASE Data Entry 

8 9 CLEAR F1 
K M 0 4 

5 6 DELETE F3 
s u w 

2 3 ENTER FS 
''" 

The TransTerm 5 is a work station data entry/display terminal for on-line 
shop floor data collection into PC/ AT based systems. The unit is one of a 
fam ily of such terminals which feature LC displays for operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39). 
A multi-terminal polling controller (up to 250 stations) and a dBASE Ill+ 
compatible software package are also avai lable. System costs below 
$300.00 pe r station. Call for info. 

Options-bacK11ghling tor display. RS -422 110. 20 Ma current loop 110 . 
dBASE is a registered trademark of Ashton·Tate. Inc. 

L'OillPUTl!'3i'WJ51!, INC . 
302 N. Winchester• Olathe. KS 66062 • 913 -829 -0600 •Fax 913 -829 -081 O 

1991 PC-BUS Data Acquisition & 
Control Reference Guide 

• A/D, D/A, DIO 
• Signal Condi tioning 
• RS232/422/485 
• Industrial PCs 
• 286/386/486 

CPU Cards 
• RAM/ ROM Disks 
• App lication Software 

Free 120 page reference guide for quality 
minded, budget conscious engineers. 

408-293-6786 

Circle 278 on Inquiry Card. 

SIMPLE TECHNOLOGY, INC. v LOWEST PRICES V' SAME DAY SHIPPING 

v FULL TECHNICAL SUPPORTV LIFETIME GUARANTi:::E 

"Your PC Memory Upgrade Specialists" v FULLY TESTED v 100% COMPATIBLE 

COMPAQ HEWLETT IBM AST SIMMS 
PRODUCT PART# AMT. PACKARD PRODUCT PART# AMT. PRODUCT PART# AMT. 256 X 9-80 NS $1 8 

256 X 9-100 NS $17 
1MB Module 11 3131-001 $115 PH< DUCT PART# AMT. 128KB Kit 78X8955 $36 2MB SIMM 500718·004 $210 1 X 8-80 NS S50 

Deskpro 386120E,20.25&25E.286E 
1MBKIT D2150A $75 Model 25 Premium 486 1 X 8-100 NS $49 

1MB Module 113646-001 $115 
VECTR 4B6PC {Inst. in Pairs) 512KB 30F5348 $45 1MBSIMM 500718·001 $65 1 X 9-80 NS $55 

Deskpro 386Sl16 
4MBKit D2151A $275 30l2B6, Adapt Bd.1497259,SOz&S< 386125, 3B6SXl16 1 X 9-1 00 NS $54 

4MB Module 113132·001 $305 
Vec1ra 486PC (Inst in Pairs) 2MBKi1 30F5360 $139 1MBSIMM 500718·002 $70 1 X 9·70NS $65 

Deskpro3B6120E.20,25&25E,2B6E 
8MBKlt D1252A $599 301286, Adapt Bd.1 497259,50z&6< Premium 386133&4B6133, 486125T, 4MB X B-80 NS $269 

4MB Module 112534·001 $305 
Vectra 486PC (Inst in Pairs) 2MB Module 6450372 $279 25TE, 25, 25E 4MB X B·100 NS$293 

Deskpro3B6Sl t 6 
2MB Kit D1354A $125 Adapter 6450367 1MB Kit 500510·007 $80 4MB X 9-80 NS $389 

1MB Exp. Board 113644-001 $175 
Vectra 051165 & ESl 12PC 1MB Module 6450603 $69 Premium 386C, 386116 

Oeskpro 386/20E !c 25E 
1MBKit D1540A $75 70·E61 ,121 ,Adapt Bd. 6450605. 4MBKtt 500510-008 $275 FOR SIPPS ADD $5 

1MB Exp. Board 113633·001 $175 
Vec1ra OS/165 6450609 & 34F30XX Premium 38EC, 386116, Advanced Call for Other Speeds 

Oeskpro 3865/16 2MB Module 6450604 $139 Fastram Fast Board 386
4MBKit D1542A $255

4MB Exp. Board 113645·001 $465 
Vectra OS/165 70·E061 ,121 .50Z.55SX.P70,65SX 2MBKit 500510·002 $135 D-RAMOeskpro 386/20E & 25E 

1MBKit D1 640A $75 Adapt.Bd .6450605.6450609 & Premlum W.S./3865X. 286, 
2MB Module 115144-001 $155 

Vectra OSl20PC, RSl25PC & 20C 34F30XX Bravo 286 1x 1·80 $5.95 
Oeskpro 386/33, 486125 Compaq 

4M8Kit D1 642A $265 2MB Module 6450608 $139 1MB Kit 50010-003 $95 64 x 1 $2.25 
Sys1em Pro 

Vec1ra QS/20PC. 20C. AS/25PC 70·A21 ,A61 ,B21 ,861 AST Premium/386 64 X4 $3.45 
1MB Upgrade 118688--001 $75 4MB Module Kil 34F2933 $339 512K Kil 500709-001 549 256 x4·80 $5.95 

Deskpro 286N. 386N TOSHIBA 55SX,031 ,061 .IBM PIN 34F077 & AdYantages/2 256 x 1-80 $2.25 
lMB Board 1170B1-001 $129 34F3011 51 2KB Kit 500709-003 $49 011\er Speed& Avallable 

Portable LTE286 1MB Cd. PC14-PAB311U $259 1MB Board 80·041 6450375 $119 Rampage PluS/MC 
2MB Board 117081-002 $209 T1000SE & XE 2MB Board 6450379 $199 4MGKit 500510· 004 $259 INTELPortable LTE286 2MB Cd. PC14-PAB312U $349 80·111 ,311 ,121,321 AST Premiumi386. Rampage 
1MB Board 110235·001 $200 T1000SE &XE 4MB Bd BO·A21,A31 6451060 $469 PluSIMC Math Co-processors 

SLT/286 2MB Cd . PC13-PA 8306U $209 2-SMB Exp. Bd. 6450605 $419 80287-10 $197 
1MB Board 118303-001 $200 T1200XE Wl 2MB, 70 & BO APPLE 80387 SX-16 $285 

SLT 386 2MB Cd . PC8-PA8302U $209 2·14 MB Exp. Bd. 34F30n $449 80387·SX20 $285 
2MB Board 118304-001 $329 T16-00 Wl2MB. 70 & BO 1MB Kit Mac Port. M0248 $239 80387-25 CALL 

SLT 3B6 2MB Cd . PC1 5-PA B308U $209 4-16MB Exp. Bd. 34F0311 sn0 2MB Kit Mac Port. $739 80387-33 CALL 
2MB Kil 107332-001 $179 T3100SX W/4MB, 70 & BO 3MB Kit Mac. Port $1090 C.11 for Other Modal• 

Portable Ill 4MB Cd . PC15-PAB310U $499 2·14MB Exp. Bd. 6450609 $539 4MB Kit Mac Port. $1390 

T3100SX W12MB. 50,SOZ,55SX&60,65SX 1MB Ki1 Mac II M0218 $75 ZENITH 
LASER PRINTER MEMORY 512KB Cd. PC9-PA8340U $149 Mac UCX. UX 2MB Exp.Cd. $329 

1MBHP llP & 111 &1110 $99 T3100E IBM PS/1 MEMORY 2MB Ko Mac II M0219 $115 Alpha Supersport SX 

2MBHP llP& lll&lllD $145 2MB Cd. PC9-PAB341U $209 512K $79 Mac llCX. llX 2MB Exp.Cd. $329 

4MBHP llP&lll&lllD $245 T3100E 2MB $339 
4MB Ko Mac llCI M0292LLA $246 Bela Supersport 5X 

2MBHP 11& !ID $145 2MB Cd. PC12·PAB307U $209 16MB Kit Mac llCI $1190 1MB Exp. Cd. $235 

4MBHP 11 & 110 $255 T3200SX 4MB Kit Mac llFX M0376LLA $259 Tu<bosport 386E 
3MB Cd. PC 6-PA7137U $309 

TERMS: MC, VISA, C.0 .0. YilLL QB lltl:t 2MB Z386120 : $150 

1MB IBM 4019 &4019E $155 T3200 !lllB lltlll 25:33 ZA3600·ME 
C.ur1.. Terrm0t1P.O.'a trom C.tl lor More Zen11h2MB IBM 4019 & 4019E $218 2MB Cd. PC 7·PA8301U $209 F1rm1, U111Y&rv.IM. and Gov11r1mel'll 

3.5MB IBM 4019 & 4019E $290 T5100 Agerict.s.20% Restoddng FH 0t1 all 
2MB Module PC10-PAB304U $209 

1-(800)-367-7330 EXT.T5200 & Desktop TBSOO 1MB Ollvetll PG108 & PG208 $1 59 ConfQurl!lont you donl see. 752MB Ollvetll PG108 & PG20B $209 4MBCd. PC12·PAB309U $539 M PrOducts &and New & Giwan· 
4MB Ollvetll PG108 & PG20B $399 Port. 3200SX tn a.We Buy E.tctss Inventory. 

lnternatlonal Orders: (714) 558-1120 
1625 E. 17th 51., Su ite 202 Senta Ane , CA 92701 FAX (71 4) SSS-0997 



S~!!.R~E 
WE ACCEPT INTERNATIONAL ORDERS! 

3 DAY INTERNATIONAL DELIVERY VIA FED EX OR DHLI 
• USER INSTALLABLE • USER FRIENDLY • 

• QUALITY PRODUCTS • PRICES • SERVICE • WARRANTY • 
• UNLIMITED SELECTION • TECHNICAL SUPPORT • 

• WE ACCEPT PURCHASE ORDERS • 
"The Only Source for Computer Memory!" CALL 714-588-9866 or FAX 714-588-9872 

Your c hoice of qua lity memory 
products manufactured by: 

IBM MEMORY COMPAQ MEMORY 
ModolPS/ I DeskPro 286· E,386· 20 / 20E/ 25 

512K Kii 1057035 ............... $7 9.00 IMS 113131-<Xll .............. $109.00 
2MB IBM PN N/A .......... $2 19.00 4M8 113132-001 .. . $289.00 

Models 30·286, Exp. Board 1497259 DeskPro 386S/16 
512K Kit 30F5348 .................. $39.00 IMB 113646-001 .............. $1 19.00 
2MB Kit 30F5360 ............. .. $129.00 4MB 112534-001 .. ......... ..... $319.00 

Models 70 ·E6 I /I 21,50Z,55SX,65SX DoskPro 286N, 386N, 386SX and 20 
I MB 6450603 ...... $79.00 IMS 118688-001 ........... $89.00 
2MB 6450004 .. .. . $139.00 4M8 118690-(Xll ...... .. ...... $399,00 

Model155SX, 65SX, 34F3077 ! 34F301 I OeskPro 386N, 386SX a nd 20 
4MB 34F2933 ...... $339.00 2MB 118689-00 1 ....... $149.00 

Model 70 ·A21 OeskPro 386·33, 486·33 & SystemPTo 
21118 6450008 ... $149.00 2MB 115144-001 .. .. ......... $149.00 

Modol 80 · 141 8MB 116561-001 . ... $959.00 
I lllB 6450375 .................. $99.00 Desk Pro 386·20e and 25e 

Modols 80· 1 I l / 31 I IMB Boa1d 113644-001 ... .. ..... $179.00 
2MB 6450379 ...... $ 159.00 4MB Board 113645-COI ...... $359.00 

Model180·A21/ A31 DeskPro3MS 
4111B 6451060 ............... $289.00 IMBBoard 113633-0'.JI ............... $189.00 

Models 90, 95 and P75 4MB Board 113634-001 . .. $369.00 
I f\IB 6450902 ................ $239.00 OeskPro 386/ 16 (Populate In this order) 
41118 6450128 ............ $429.00 IMB Kit 108071-001 .............. $129.00 

Ex pansion boards lor an models 50 and 60 \MB Board 108069-001 .. $289.00 
2-8MB w/2M 1497259 .. ............. $399.00 2MB Board 108069/71-001 ........ $389.00 
2· 16MB w /2M 6450609 ................ $429.00 4MB Board 108070.001 ................ $679.00 

/' -._ 
PA'RAGON 
~1 F.MORY CORPORJJIOS 

LAPTOP MEMORY 
TOSHIBA 

Model 1OOOSE , XE, LE and 2000SX 
lMB .. .. $ 189.00 

... $279.00 2MB 
Model I OOOLE a nd 2000SX 

Model Tl 200XE 
Model T1600 
Model T3 IOOE 
Model T3 I OOSX 

Model T3200SX 

ModelTJ200 
Model T5 100 
Model T5200, 18500 

4MB .. .. ...... $649.00 
SMB .. .. ..... $1199.00 
2MB ..................... $169.00 
2MB .... . .... .. .. $169.00 
2MB ........ $169.00 
2MB .. ......... $169.00 
4MB ...................... $399.00 
2MB $169.00 
4MB ....... $399.00 
3MB ...................... $279.00 
2MB ..................... $169.00 
2MB .. . . $169.00 
BMB ...... $999.00 

COMPAQ 
Porta ble 386/ 20 

Exponslon boards for oil models 70 a nd 80 
2·14M8w/2M 34f3077 ........ .. $4119.00 

BMB Board 108070/72-001 ...... .. $1209.a•·-·· 

4· 16MB w/4M 34f3011 ........ ......... $559.00 

PRINTER MEMORY 
Hewlett-Packard losorJet llP. 111and1110 

2MB 334 758 . .. ... $ 149.00 
4M8 334778 .... ............ $249.00 

Hewlett -Pa ckard LaserJet II and 11 0 
2MB 33MAB ................. $ I 39 .00 
4MB 334458 ...... $239.00 

IBM loser 4019 and 40 19e 
2MB 1039137 .. . . $169.00 
3 5MB 1038675 ............. $249.00 

Canon l8P· 811, 81tR, 81tT 
2M8 563-1880 .. $139.00 
4MB PN N/A ........... .. .. $239.00 

Panasonic 4450 
IMS KX·PMO .. ............ $179.00 

Panasonic 44501 and 4420 
2MB KX·P44 I .... ... $ 169.00 
4M8 PN N/A ............... $269.00 

T oshlbo Page Loser 6 
2MB LS6-NBOC90 ...... $169.00 

Okllosor 400, 800 a nd 820 
2M8 OKI PN f</A ........ $169.00 
4MB OKI PN NIA . .. $269.00 

ZENITH MEMORY 
Zontth Z· 386/ 20/ 25/ 33 ! 33E 

IMB ZA36/3/lCOvlE .... $79.00 
4MB ZA3800MK ........ $399.00 

Zenith Z· 386/ 25 a 33 
2MB ZA3600MG ...... .. $149.00 

Zenith z.386 SX 
2MB Kit Z-605-1 .............. $129.00 

Zenith TurboSport 386e 
4MB ZA-3034-MK.... 

AST MEMORY 
Premium 386C and 386- 16 

IMB Kit 500510.007 ..... . ... $69.00 
4MB Kit 500510-0'.lB ...... $239.00 

Premium 386· 20 
IMB Kit SOJSID-003 . ... $89 .00 
4MB Kit 50051(}004 .............. $269.00 

Bravo 386·SX, WS/ 286;386 a nd / 2 
2M8Ktt !'al510-0l2 . .. $129.00 
4MB Klr !'al510-0'.l8 ..... $239.00 

Premium 386·5)(/ 16/ 25 / 33 a alt 486 mode~ 
IMB 50071B-oo2 . $69.00 

Pr.mlum486 
2MB 500718-0)4 .. $179.00 

Premium II 386SX/ 20 113865)(/ 16 
1MB 5007BO-<XJ3 . .. ..... $79.00 
4MB 500780-004 .. $399.00 
SMB PN N/A ...................... $779.00 

HEWLETI-PACKARD MEMORY 

Veclro QS/16S & ES / 12PC 
2MB Kit 01354A .. . $ 139.00 

Voctro QS /1 65 and RS/20PC 
IMBKlt Dl540A ... $7 9.00 
4MB Kl! DI 542A .. . ... $2 79.00 

Vectro QS/ 20PC, RS/25PC, 20C and 25C 
IMBKit Dt640A ..... $79.00 
4MB Kit Dl642A .. $2 79.00 

Voctra 486 PC 
I MB Kit D2150A .. . $89.00 
4MBKI! D2151A .. . $4 19.00 

Vectra 4&6PC and 346/ 25 PC 
BMB Kit D2152A.. . ................ $829.00 

Vectro 3&6/ 25 PC 
2MBKll D2381A.. .. ..... $159.00 

CALL FOR HP SE RIES 9000/400T & 425T 

SLT·286 

SLT·386 

$129.00 
2MB . $189.00 
4MB ....................... $599.00 
IMB .................... $169.00 
4M8 .......... .. .... $599.00 
I M B .................... ... $169.00 
2MB .. ... $279.00 

ZENITH 
SuperSport 286, 286e and Sllmport 

IMB ..... .. $179.00 

$229.00 
. $229.00 
. $199.00 

SuperSport SX, 286e and Sllmport 
2MB . 

SuperSport SX 2MB A or B . 
TurboSport 3868 I MB .. 

NEC 
ProSpeed 286 a nd 386SX/1 6 

IMB.. .... . ..... $219.00 
2MB .. . . ....... $329.00 
4MB .. $569.00 

ProSpeed SX/ 20 IMB .. .. .... $219.00 
4MB ...... $529.00 

ProSpeed 386 2MB . .. ........ $299.00 
SMB ............... $ 124 9.00 

SIMM MODULES 
IBM COMPATIBLE 

•Mx9-SO .. sm.oo 
IMx'>-10 . $56.00 
1 Mx9-80 .. $58.00 
I Mx9-70 .... .. $60.00 
256x9· 10 $17.00 
256x9-80 . $18.00 

APPLE I MACINTOSH 
4Mx8-80 ........ $279.00 
1Mx8·10 .. .. .. $50.00 
IMxS-80 .... . .. $52.00 
AU MODULES AVAILABLE IN STATIC OR SIPP 

Canon LBP-4 

............. $159.00 
... $199.00 

l MB ................................... $1 99.00 
2MB .. .. .. ... $349.00 

Canon LBPB ·lll 
lMB ..................................... $1 99.00 
2MB ........... .. .. ......... $339.00 
3MB ..................................... $479.00 

Compaq LTE386/ 20 
l MB. 
4MB 

EXPANSION BOARDS 
Everex RAM 3000 Deluxe 

Up to JMB of base. G)(pondOO and/Of elCfended 
rnomorv. EMS 11 ,0 compo·1blo wllh no wolf states. 
Usas 256Kx.1 Dfam 

with 5 12K: .............................. $ 139.00 

BocaRam/ AT Plus 
Up lo 8MB for any AT or 16 bit compohble 
machines 1unf\lng up to lJMHz. Oiiers 011 types of 
memory. prov.din a moM'IUm of 8M8 LIM/EMS A 0 
Ures Ix. I Dram or I x9 SIMM modules 
2MB with DRA M 's: .... ............. $239.00 
2MS with StMM 's: ....... ........... $259.00 

Orchid 8/ 16 
UPIO 32MB ror IBM Ai. or 16-bll compallble. Use OS 
convenhono!. expondod end/or oxtended uplo 
32tv'IB usbig 256K. 1MB or A\118 Industry stondotd 
SIMMS. 
with IMS: ............ .. ......... ........ $299.00 

DRAM CHIPS 
1MBX1 

IMXl · IO 
I MXl-80 ........ . 

........... $5.50 
........ .. ........ . $6.00 

.......... $6.50 
................. $7.50 

IMXl·70 ...... . 
IMXl ·60 .......... . 

256KX4 
256KX4· 10 . ........................ ................ $5.50 

245KX4 · 80 .................... ..................... $6.00 

256KX1 
256KXl · 10 ........... $1 .90 
256KXl-80 .. ......... .. .. . .. .. ... $2.00 
256KXl-70 ............ .... ............ .............. $2.50 
256KX J.60 .......................................... $3.00 

ALL CHIPS AVAILABLE IN STATIC 
COLUMN - DIP · ZIP - SOJ 

- WC ACCEPT VISA, MASTERCARD AND AMERICAN EXPllESS I
VISA •No surcho1ge on V1sa 0< Modorcord. AmEx odd 4%. 
- ­ • Terms:AMEX. Visa.Mosfe«:ord, COD . PO 's 

• 20% Restockhg tee on all no"l-defecttve returns 

• 

and f&Med orders. Return Authorization f required . 
• Manufacturers' por1numbers010 for your convenience. o il 

on p1oducts are third party. 100% compa1 1ble or full refund! 

AMERICAN • Prices and a va ilability subject to change. 
EXPRESS • ·we will beat any advertised prk:e" otter not good tor SIMMS or 

DRAM. 

INT'L 714-588-9866 
U.S. 800-535-5892 
FAX 714-588-9872 
IMJL!llll, @!l'fli'i.>Gi[fl\il 1j'5r. 

FIRST SOURCE INT'L INC. 
36 ARGONAUT, STE 140 
ALISO VIEJO, CA 92656 

FOL LO W YOUR PACKAGE EVERY STEP OF TH E WAY I 

PJ!JLW~ -d~~ ~ 

FAST. INEXPENSIVE AND DEPENDABLEDELI VERY ANYWHERE IN 


THE WORLD I CHOOSE THE CARRIER TO FIT YOUR DELIVERY NEEDS 

AT LOW RATES. INFORMATION FORTRACKING SHIPMENTSIS 


READILY AVAILABLE AT YOUR REQUEST! 


Circle 119 on Inquiry Card (RESELLERS: 120). MAY 1991 • BYTE 361 



Circle 325 on Inquiry Card (RESELLERS: 326). 

100% L 
GUARANTEED 

NAnONAL LEADER IN 
MEMORY EXPANSION/!/ 

20% RESTOCl<ING FEE C»I 
Mal -OEFECTNE RE~S 

UNICORN ­ YOUR l.C. SOURCE & MUCH, MUCH MORE! 
Laser Diode • Ou lput 3 mW (max.) Lase r Diode • Output: 5 mW (max.} Laser Diode • Output: 4 mW (max.) Laser Diode • Ou tput: 5 mW (max.) Lase r Diode • Oulput: 3 mW (max.) 
(vlslble ·red ) • Current: 85-100 mA (visible red) • Curren !: 65-100 mA (vis ible red ) • Current: 20 mA (visible red) • Current: 60 mA (I n fra-re d) • Current: 85- 100 mA 

C= 
• Op. Voll. : 2.3..J.OV 

Q= 
• Op. Voll.: 1.75-2.2V • Op. Voll.: 2.3-3.0V • Op. Volt.: 2.3·3.0V 

Q= 
• Op. Volt.: 2.3·3.0V 

• Wavelength : 670NM • Wavelen91h: 780NM Q- • Wavelength: 670NM @== •Wavele nglh: 670NM • Wavelength: 820NM 
• Lens Requ ired • Lens Required - • Lens Required • Lens Required • Lons Required 
• Data Sheet & • DalaSheet& - . - • Data Sheet & • Data Sheet & • Data Sheet inc. 

Apptlcatlon notes Inc. Application notes inc. Application notes Inc. Application notes inc. 

STOCK# 
LS9200 

PRICE 
$49.99 

STOCK # 
LS022 

PRICE 
$19.99 

STOCK # 
583200 

PRICE 
$89.99 

STOCK # 
LS9211 

PRICE 
$69.99 

STOCK # 
S81053 

PRICE 
$9.99 

Colli mato r Pen Laser Poin ter 

(lnfra·red) • Output 2.5 mW (max.) i :~~:~;~!·,~~~ONM 
• Current 90- 150 mA • Power Supply: 'bl.AAA , 
• Op. Volt.: 2..2-2.SV Batteries {included) 
• Wavelength: 620NM • Beam: Approx. 3"@ 100 

• Data Sheet Inc. ./ au1:t:Discounts 

7 J'wallabfe 

STOCK # 
L81052 

PRICE 
$39.99 

Disc Drive & Computer 
Cleaning Kit 

Not just a drive c leaner­==,.........,, but a comploto compu1cr 

~~:~!~~~~~ ~~~Un~~~ 

STOCK# 
LSPOINT 

Disc Drive Head­
Cleaning Kit 

PRICE 
$199.99 

Power S upply 

STOCK # 
PS1003 

• Input: 11 5/230V 
, • Output: •Sv @ 3. 75A 

•12v @ 1.5A 
- 12v @ .4A 

• Size: 7" L x SW' w 
x21h" H 

PRICE 
$19.99 

Anti-Static 
Screen Wipes 

For static-scns!tlvc 

lluld, anti-static cleaner, 
screen wipes and 
cleaning diskette. ~ 

appllcatlons. Dispenser 
packs, lndlvldually 
wrap pod. 

STOCK # 
S81099 3'12'' Kit 
S81100 5'1•" Kit 

PRICE 
$6.99 
$6.99 

STOCK # 
S81105 31/i" Drive Kil 
S81106 5'/i' Drive Kil 

PRICE 
$1.99 
$1.99 

STOCK # 
S81104 

PRICE 

~-
S81106 

Dispenser pack 
o f 25 wipes 
Dispe nser pack 
of 100 wipes 

10010 Canoga Ave.. Un it 8 -8 • Chatsworth, CA 91311 

• 

OUTSIDE CALIFORNIA: (800) 824-3432 (Orders Only) 
IN CALIFORNIA: (818) 341-8833 
ORDER BY FAX: (818) 998-7975 

~CORN 
~ LIC TR O NI CS 

Min imum O rder $15.00 • 24-hour o rdering ava ila bl e 

EPROMS 
STOCK • 1-24 25-99 100+ STOCK µ 1·24 25·99 100+ 
1702 4.59 4.36 3.92 Z764A 3.49 3.32 2.99 
2708 6.49 6.17 5.55 TM S2564 5.79 5.50 4.95 
271 6 3.29 3.13 2.82 27C64 3.29 3.13 3.28 
2716·1 3.79 3.60 3.24 27128-20 4.99 4.74 4.27 
TMS2716 5.79 5.50 4.95 27128 4.79 4.55 4.09 
27C16 3.99 3.79 3.41 27128A 4.79 4.55 4.09 
2732 4. 19 3.98 3.58 27C128 4.79 4.55 4.09 
2732A-2 3.79 3.60 3.24 2725&-20 5.29 5.03 4.53 
2732A 3.69 3.51 3.16 27256 4.79 4.55 4.09 
2732A-4 3.19 3.03 2.73 27C256 4.29 4.08 3.67 
TMS2532 5.79 5.50 4.95 27512·20 8.49 6 .17 5.55 
TMS2532P 1.99 1.89 1.70 2751 2 5.99 5.69 5.12 
27C32 3.79 3.60 3.24 27C512 5.99 5.69 5.12 
2764·20 4.29 4.08 3.67 27C1024 12.99 12.34 11.11 
2764 3 .99 3.79 3.41 68764 13.99 13.29 11 .96 
2764 A·20 3.99 3.79 3.41 68766 12.99 12.34 11.11 

DYNAMIC RAMS 
STOCK • 1· 24 25·99 100+ STOCK # 1·24 25·99 100+ 
MK4027 .59 .56 .50 4464-100 2.99 2.84 2.58 
4116-120 1.39 1.32 1.19 4464·120 2.79 2.65 2.39 
4116·1 50 .99 .94 .85 4464-150 2.29 2.13 1.96 
4116-200 .89 .85 .77 41256-60 2.99 2.84 2.56 
4118·250 .59 .56 .50 41256-80 2.79 2.65 2.39 
4164-100 1.89 1.80 1.63 41256-100 1.99 1.89 1.70 
4164·120 1.69 1.61 1.55 4125&-120 1.89 1.80 1.63 
4164-150 1.59 1.51 1.36 4125&-1 50 1.79 1.70 1.53 
4164-200 1.39 1.32 1.19 51 1Q00..70 6.49 6.17 5.55 
4416-120 1.99 1.89 1.70 511Q00..80 5.99 5.69 5.12 
4416-150 1.79 1.70 1.53 511Q00..100 5.49 5.22 4.70 
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DEVELOPER'S TOOLS DEVELOPERS' TOOLS 	 DEVELOPERS' TOOLS 

NICE-51 satislies you, who expects excellent 
luncllons, attractive price and easy to use. Whal 
asurprise , now you have ii ! 

8051 IN-CIRCUIT 

EMULATOR NICE-51 


PC BASED FROM $950 

• Up to 12 MHz Real·Time 

wilhout Intruding Interrupt. 

Serial Channel. 1/0 or Code 

Space 


• Built-in programmer for EPROM & 8751 
• Han<lles Binary. Hex. & Symbol me and down-loads data 10 external 

RAM 
• With lull screen editor, SPF. Code, External data. lnterntJI data and Bit 

address can be directly viewed and edited 
• Completemenu-driven software without any ted ious commands 
• 16 K trace butfer, 48 Bit wide with ADDA, DATA, Pl, PJ ;md status 

signals 
• 64 KHJ\Y breakpoint 
• Extra 10 function keys operateroutine tasks 


Cati us today for complete product line 

Immediate technical support upon your phone call 


• I -year warranty and 30 days money-back guarantee 

-----TRIBAL MICROSYSTEMS 
Tel: (415} 623-8859 Fax: (4 15} 623·9925 
443S8 S. Grimmer Blvd. Fremon! CA 94538 

Circle 316 on Inquiry Card. 

Executive LapMate>lll 
Q 	 Full y r.:c h:i ri.:t.•s :111 ~t:in.1:-.rJ 12- ,,·o lt lttptnp s1nJ 

f\<.Hc hook ct1mp11tcrs in less than a J11~· . 
Q 	 Ex1cnJs hath.·ry t,f,:. J\ JJs ONE EXTilA 

HOUR nf u.;;c Junnt.: a remo te work ·"'-~~ i\111 
when ·~x~tmi;:' :1 ch nq,;cJ compu1cr. 

CJ 	 ProviJcii mtal l:.pwp pmJ.<lhility hy d uu i,:i n 1: 
fro m ,.\NY liuh1 ~oun:c . 

0 	 G i ve .~ free , d ea n , consiste nt po wer 
AN YWHERE in the m>rld . N~, more haMlc:1 
wirh s~ci<tl aJaptcn a nJ Juwm.'.11nvcru.-rs. 

ll tt .J r JOT \I I \l'hll' l'tlHI \Bii Ill~' I \II ,Pl 11 
H \ fllln ll H l llHtl'\.I\..,..,.,_,; l\ll 

800-336-6644 

Circle 281 on Inquiry Card. 

LPC Serial/2A 

HDLC/SDLC Data 


Communication Controller 

for IBM PC/AT Bus 


Dual Channel Synchronous 
Controller (Z85C30) 

• 	 Runs SOOK BAUD 
Full Duplex DMA 
HDLC LapB software opt.ion 

Compute ModulEs. Inc. 
2348C \lnlsh A•-e.IA:,;·· San,. Claro, CA 95051 
T•I: (408) 496-1881 
Fax: (408) 496-1886 

IBM PC/AT is a 1radcmark of lB~I. Inc 

TPT-100 $1 45.· 
POCKET IC TESTER 

• 	Ttsu. rn 17'15"'1, 
CMOS l'0<451tnd OAAM 

• w bait~ ocitr•led 
• LCD display 

• Surdlun\nOWIC 

TRE-200 1295.· 

8116 BIT 

ROM/RAM EMULAT OR 

IPC ba,.dl 


• Sor168r. 
• ROM:: 776.4, 128, 2S6, S11 
• RA.Id ; 626'. 6225& 
• F111downlup!Gld 
• Scrttt1tdil 
• Dis ·ts~ IOI' 6 MPU1 

TUC·PlD PlO Lum Kh 185.· TlK-OAL 'GAl Lt11n Kit $85.· 
Tt.K·PEEL PER llsn Kh $8S.· ll.K-8051 8051 l.11111 KJt $85.· 

• ENt19r~1a drtign tt... lrMl PlDlf'EB..-tiAL'MPU ~ 


1shclr1Pfn0dolttnt. 

• Design & Expemw,tt ~Mid Erpttlll'lfll'll PCB K11 

Cal us today for comp6et1 JFOduct line 
• I ·year wrranty JO dtys inonay back guar1nrn 

..----·TRIBAL MICROSYSTEMS---· 
Te!: 14151623·8859 Fax: 14151623-9925 
44388 S. GrVnmer Blvd. Fttmonl CA 94538 

Circle 317 on Inquiry Card. 

Data Acquisition Processor'" 

Onboard lnlcllig•nce For IBM PC/XT/AT/386 

• 16 MHz 80C l86 for general processing 

• 20 MHz DSP56001 for digilal signal processing 

• SusL1ined digi1al signal processing of 10 MIPS 
• FFT and FIR fil tering without programming 

• Acquires analog and digilal inpulS lo 235K sis 
• Buffers and processes inpul dala as required 

• Updates analog or digilal ou1pu1s 10 250K sis 
• Over I00 commands wilhoul programming 

• Cus1om commands may be wrincn in C 

Call ror FREE Demo Diskette 

(2 06) 881-4286 
MJC ROSTAR 2863 152 Ave. N.E. 

Redmond, WA 98052 
L ABORATORI ES I FAX (206) 881-5494 

Circle 210 on Inquiry Card. 

Add Parallel , Serial,or Special Ports for IBM 
Models 50, 55, 60, 70, 80 
• 100% compliance 10 MCA spec 
•Quantity and dealer d1SCOUnts available 
Parallel Pon $129 Dual Sena! S1 99 
Dual Game Pon $129 Dual A$4221485 $295 
Serial Pon $1 45 Quad Serial $295 
Du al Parallel $189 GPIB·IEEE488 $379 
Parallel+ Serial $189 Quad AS4 22/485 $495 

XT/AT Adapters 
LPT/Serial Conv. 5169 GPIB·IEEE4S8 51 99 

EZBarcode' Readers for 
PS/2, PC/XT/AT, & Mac/ADB 

:~~~~~~~~n~~~:.:W~e Illllllll 11~1 11 111111111 
• Plastic. Metal. CCO. Laser Wands 
• Mag·slripe and Barcode swipe options 
• Low cost: Unrt one prices lrom S289 

1-800-533-6116 
Method Systems, Inc. 

3511 Losl Nanon Road. WiUoughby, OH 44094 . 216·942·2100 

Thi Total Sol11ion Progrimm• r------ -----1• 
Th• best·salllng Progr1mmer 1lnc1 1585 

________ Apprecjated by ov1r 50,000 usen wotldw lde 

TUP-300 
Universal Programmer 
& Tester (PC basedl 
from $5 9 5, · 

l "().PlnZIF.soc:lftwii>l1l paricjed 

uoto68Plnlor8tu68PnsOP 

or F\CC choL 
l f'ros;r.m 2010 68Pin PLO f'.t.L CPAL, fl. GA-. PER. EPlD. EEPtD J, EPROM 
~ 10 1611.btJ, HPROM, Ser\111 PROM, Speci,,I PROM, 8ioot1t PROM & I/JIU 
!8741 /42/48J49, 8>S1f51FA, F8.FC/'S21 fS.-1m2f151n!121552!451 . 8796Ji1, 
68105, ZB6£11"1. TMS7742. TMS77CB2, 87~SA ..... / 

mlHll m {741541, CMOS !40/45). SRAM, ORAM, Sf' ORAM Mid SIM ORAM 
I Full &Cft«I fldlt. HEX to OOJ. 2......av OI' 4·WI\' 8ol\.lf'y Flit Solitttt and Shulfltt, 6 

• 3' v¥JOU1 ~111114 soc\tts. RO.'A·RAM. Pl..CC, , I Item $95 . 

I C>thtrhgl'ICJ,lllity:ito;tll!YNfcW'd.sl! low C0511Vaillblf !tom $119 


UV Er1MtlUV-l11lor 31 DCS ~ 195 · 

Cd ut tod1y tor comp6et1 produc1 Int 

• 1 'r"' wrr11nry, 30 ~YI money back auarwrttt 
• 1 YHI' frH M1hww1 upda1es ..it Cullomtr Suppor! 

Dlstrlbulors are Welcome 

..----TRIBAL MICROSYSTEMS---1 
Tel: 14151623-6859 Fax : 14151623-9925 
44388 S. Grimmer Blvd. Fremont CA 94538 

Circle 318 on Inquiry Card. 

DYNAMIC RAMS 
4Mx9 sons $200.00 
PS2 2M 604/60S $110.00 
1Mx9 sons $ 52.00 
1Mx8 SOns $ 48.00 
256x4 100ns $ 6.00 
1Mx1 100ns 4>•1f'M 
41464 100ns $ 2.40 
41256 100ns ftiJIIil 
51258 sons $ 3.25 
4164 120ns $ 1.85 

· For quantity discoont. high-speed p;irt1. SIPP ?\ease Call! 

• llATH COl'ROCESSORS lmX-18 ilvtYl'lX 1215.00 
3C87-33 :JJmHz 1395.00 zca1.20 20mHz mo.oo 
3C87-25 25mHz 1325.00 2Ca1-12 12mH1 1115.00 
3C87-20 lOmHr 1255.00 2Cll· 1D 10mHz I 99. 00 
3C87·18 ' 6mHz 1225.00 De0217XL 6mHz 1185.00 
317SX·20 ' 6mHz mo.oo • v.20 ~10mHz +8.5115 

1.C. EXPRESS 
15140 \'alley Blvd. City ot lndua1ry, CA 91 744 
Cu.iomtr ...,..; (111) 3lJ.MIO FAX: (111) )65..1231 

ORDER: (800) Sn-8188 1Mon-Fn ,,...esn 
Cd tor curren1 pocea & vok.ltM discounts. 


Prtee: "°"'" b cash- ""-CatcWu Klr:I ~ Prcol C'9 aqi.:t Wl CfW'99. 

Mhn.rn cn:1et $1000. ShQling & HrdfV UPS Gltlln:i WXl Al 1700 11 b) 


All moreha'Wi1so Is 100% OUARAtUEEO w\ttl ptompl dtli'o'ery 


Circle 154 on Inquiry Card. 

Cross-Assemblers 1rom $50.oo 


Simulators 1rom 1 100.00 


Cross-Disassemblers 1rom 1100.00 


DevelooerPackaaes 

from $20d.OO(a $50.00 SavlnQS) 

Make Programming Easy 
Our Macro Ooss-assemblersare easy to use.With pow-ertul
conditional assembfy and unllmitod iiclucJo files. 

Get It Debugged-FAST 
~~·~~~r~rdware isflnlshed. Debug yoursottwaro 

Recover Lost Sourcel 
Our fine of dhassemblers can h6'p you re-create the original 
assembly lariguage source. 

Thousands Of Satisfied Customers 

Worldwide 


~~~~~~~s~~~~-quality solutlons for 

Processors 

PseudoCorp 
716 Thimble Shoals Blvd, Su11c E 

NeYi'J>Ort Ncv.-s.. VA 23606 
(804) 873-1947 FAX:(804)873-21S4 

Circle 377 on Inquiry Clard. 	 Circle 206 on Inquiry Card. Circle 262 on Inquiry Card. 
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New Schematic and PCB Software 
With support for extended and expanded 
memory, HiWIRE II can handle your most 
demanding schematic and PCB designs 
quickly and easily. The unique HiWIRE 
editor allows you to display and edit 
schematics and PCBs simultaneously, us­
ing the same commands for each . HiWIRE 
II is $995, and Is guaranteed. 

'•'••••-•"----__J·\\'IN'l'EI( ICorporation 
1801 South Street, Lafayette, IN 47904 

(800) 742-6809 or (317) 448-1903 

Circle 339 on Inquiry Card. 

8051/8052
BASIC COMPILER 

Saves Time And Money 
• Compatible with a/1 8051variants. 
• Suppon floating point, integer, 


byte and bit data types. 

• 	Code runs50 times fa terthan 


BASIC-52 interpreter. 

• Flex ible memory mapping options. 
• 	Trace command for debugging. 


Improved error reporting. 


$295.00 
Upgrades: Vers. 1 10 Vers. 3-$125. 

Vers. 2 to Vers. 3-$75. 

603-469-3232 • FAX: 603-448-3530 

(I~~~~.~:.:~~~~~~~~·6 


IMAGING CARDS 

• Complete software 
• Rea l time grab/display 

PCIXT/AT/386 compatible 
CV-512 Advanced 8 bit board . 51 2 x 
480 or 256 x 240 (4 images). in/out 
LUTS. 4 inputs...ping pong.. buffers, 
24 bit RGB output $1.095 

CV-02 256 x 240 x 8 bits. 2 inputs. 
cursor. 24 bit RGB output $595 

CV-03 6 bit CV-02 . 8 bit output $469 

• • i .)...Control"1s1on ~¥:·,: · 
P.O Box 596. P1//sburg. Kansas 66762 
8001292· I 160. 316123 7-6641 

Circle 74 on Inquiry Card. 

6800/6809

Micro Modules 

Circle 340 on Inquiry Card. 

X.25 SDLC 
QLLC HDLC 

ADCCP PAD 

• C source code 
•ROM-able 
• Full porting provided 
• No OS required 

GCOM, Inc. 
1776 E. Washington 
Urbana, IL61801 
(217) 337-4471 

Specialists in Computer Communications 

FAX 217-337-4470 


Circle 128 on Inquiry Card. 

Circle 102 on Inquiry Card. 

@ UNIVERSAL 
PROGRAMMER 
& TESTER 

{FREE UPDATE) 

SOFTWARE FEATURES: 

cS~§"pfl,.~~d~~~teE.~?LSJ~fp~~.·~:,\,;,,8::,1.,~~i:t.k 
·51 . ·C51 &Z8 Serles) • IC & MEMORY TEST • HEX 10 
BINARY{INTEL:80/86. MOTOROLA: S1 / S2. TEKTRONICS). 
• 2-Way or4-Way BINARY Fiie 1pllt1er and shuffler. • Dump 
fi le lo console In BlHARV format. • Function include screen 
editing tor BINARY DATA, ASCII and JEOEC FUSE MAP. 
• Security programming. Aulo Programming and much 
more. 

HARDWARE FEATURES: 

• 	41)..Pin tes l sockot wllh llO·S.t1 ot software conlrollod clr­

cui1and 40-Seb of TTL 110. 
• J Groups of programmable D/A VOLTAGE SOURCE & 2 

Groups of OSC output source. 
• 60 ~of Dlgl1at components In hlgh apoed CMOS HCT type. 
• Hardware o•pendable tor complex dovlc:o programming, 
• H11dware 	Contlgurallon Is avolloble l or Soltwue 

Designers. 
• 	'GO'·key & 'GOOD'·LEO pormll sland-alono machine 

operation. 
• Various Ad1pt1r1(1 to 4 Sodl.ell)-OpUonal. 
• Motorola 68705 {option) 

••• f · Year W•mrnty I 30 Days Uoney-Baclcltd Guarantee ••• 
TEL: (408) 944· 9037, FAX: (408) 944-9038 

C & J MICRONICS 
2555 Homestead Ad Suiti1t tlO SAntB Clara, CA 95051 

Circle 85 on Inquiry Card. 

LET SPEEDBOARD SPEED UP YOUR 

XENIX/UNIX MULTIUSER SYSTEMS 


HIGH SPEED LOW PRICE 

• 16MHz 80186 processor 
• 1281< RAM (512K opt.) 
• 8 / 16 ports up to 64 users 
• 50-38400 bps 
• Mode m supported by each port 

$ 795--SPEED80ARD IJ -8 
$995-- SPEEDBOARD 11 - 16 

price is complete. 16 - port p.1nnel and so ftware included. 

5 Yea rs limited war rcnt y 
Distrilu11or.r, Dtaltrs, YAR.t' ln q•ir1 wdcomtd 

SCO XENIX/ UN IX Opera ting System 
bundled package available at low pr ice. 

E 
1 ·800-368-1 688 
DATATRANS SYSTEMS. INC. 

35-28 154 Sireet . 

Flushing. N .Y. 11354 


Circle 91 on Inquiry Card. 

There is a Difference! 

Lifetime Free Updates 


CP-1128 
$1295 

A programmer is 1101 just another 
progrn111111 er. Tlrnt is why BP 
Microsystems is co111111itted to br111ging 
our c11sto111ers tire highest q11nlity 
progrn111111ers nt nn nffornble price. T/11s 
co111111it111ent is evident in ourCP-1128 
Co111bi11ntio11 PROM/EPROM/PLD 
Progrn111111er s11pporti11g over 1800 
deu1ces 11p to 28-pms. Cn71 today! 

BP~ 
1-800-225-2102 

713/ 461 -9430 

Cude 52 on Inquiry Card. 
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NEWBORN OPPORTUNITIES 


There is a new arrival in personal computing. Fujikama, a leader in the design and 
manufacture of high quality motherboards for major O.E.Ms, has given birth to a new 
line of upgradeable modular computers. Now, you can have exceptional performance 
at affordable prices. Never before has an opportun ity existed for so much power and 
compatibil ity in a modular design. 

Our 386SX and 386DX CPU modules utilize the In tel smart cache design to provide 
lO(k more power over conventional cache memory design. The result is pure speed. 
Fujikama personal computers are available with Industry Standard Ard1itecture (ISA) 
or Extended Industry Standard Architecture (EISA). Each fea tures a modular design 
that is upgradeable so what you purchase today will not be obsolete tomorrow. When 
you are ready to upgrade or expand you replace only the CPU. There are no switches 
to set and your data remains intact. In less than fi ve minutes you can increase your 
computer power from 286 to 486 with the snap of a new boa rd. The cost for upgrading 
is just as easy. You pay only for the upgradeable boa rd, not the whole computer. 

Fujikama modular computers come in a desktop, middle or large tower model. 865 N. Ellsworth Ave ., Villa Park, IL, 60181 
They feature full technical support and service. Ca ll now for more information on how Tel : (708) 832-1166 Fax: (708) 832-8060 
we can fulfill your opportunity to own the new modular fami ly of personal computers Headquarters 

150 Ormont Drive, Weston Ontario M9L 1N7from Fujikama. SEE US AT COMDEX/SPRING '91 ! Booth 3843 
Tel: (416) 748-1668 Fax: (416) 748-0447 

FUJIKAMA is a registered trademark or FUJIKAMA 0 .A. Distribution. All other Registered 
Trademarks and other Trademarks are of their respective companies. Distributor Inquiries Welcome 
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• Serial , Mode m , & Bu s 
Sta nd Alone Abi lity 
• Laptop & Ha nd held 

PC & MAC Cards 

9-Track Tape Subsystem 
for the IBM PC/ XTI 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 for 
disk backup. Transfer rate is up to 4 
meliabytes per minute on PCs and com­
patibles. Subsystems include 7" or 101h" 
streaming tape drive, tape coupler card and 
DOS compatible software . For more informa­
tion, call us today! 

0URLSTRR; 
96Zl Irondale Ave., Chatsworth, CA 91311 

Telephone: (818) 88Z-58Z2 

Circle 263 on Inquiry Card. 

Free leaflets and 
catalo~es 

lnC!!ll IlUlli: 
00011 Printer buffers. Perhaps the simplest 

way to speed up a computer system. 
00021 The ideal interface is like a cable: 

Easy to instal l. Invisible in use. 
00031 T-Switches and Auto-switches. 

Optimised for easy operation. 
0004 1 Data cables. Highly neitible. Simple 

to install. A well thought-out system. 
0005 1 Interface Cards. Carefully developed 

to eliminate application problems. 
00401 ToolAn: Useful an for computer 

professionals. 
00511 Brains beats money. Enhancements 

you can install yourself. 
00521 UNIX-Installations. Tips&products. 
00531 The right way to install a computer. 

W&T Prod ucts Corp. 
2209 NE 54th Street 

Ft. Lauderdale, FL 33308 

Phone 1-800-628-2086 

Fax 1-305-351 -9099 


Circle 338 on Inquiry Card. 

UNIVERSAL PROGRAMMER 

$475 
PAL EPROM 
GAL 8748/49 

PROM 87C51 ... 
EEPROM 87C751 

Sns PALS 
4Meg EPROMs 
16 bit EPROMs 
Partsadded at your request. 

I. 

FREE soltwaro updates on BBS. 
Powerful menu drivensoltware. 

Call - (201) 994-6669 
Link Computer Graphics, Inc. 
• Spauow Or. Livingston, NJ 07039 
FAX:(201) 99"0730 

.' 

Circle 188 on Inquiry Card. 

MULTIM EDIA BOARDS 
VIDEO CAJYfURE/DISPLAY 

16 Miln Clrs I 256 Gry Lvls 

HIGH RESOLUTION 


Fast I Slow Capture 

VGA to VCR 


Camera to VGA etc.. 

LASERPR INT IMAGES 


WITH TEXT! 
Custom boards and software 

available. 
NTSC Composite Video 
IBM AT I 386 compatible 

1 YEAR WARRANTY 
30 dy Money Back Guarantee. 

1753 Mass. Ave. 

EECS Cambridge MA 02140 
Tel: 617-498-9838 FAX: 617-491-6808 

Circle 106 on Inquiry Card. 

200 MHz Logic Analyzer 

• 200 MHz max sampling rate 
• 24 Channels Timing and state 
• 16K samples/channel 
• 16 Levels of triggering 
• 3External Clocks and 12 Qualify lines 
• Variable, TIL, EGL threshold levels 
• FREE software updates on 24 Hour BBS 

$ 799-LA12100 (100 MHz) 
$1 299·LA271 00 (100 MHz) 
$1 899-LA27200 (200 MHz) 
Price~ cxxrrpett Pods Ol1d Solt#ate <duded 

Call - (201) 994-6669 

Link Compute r Graphics, Inc. 

• Spa11ow llf.. Livingston. NJ 07039 
FAX .(201)99•-0730 

.' 

Circle 189 on Inquiry Card. 

VERBATIM 

I SONY. BASF 


100% CERTIFIED 
LIFETIME WARRANTY 
5V4" DS/DD $ .39 each 
5%" DS/HD .59 each 
3V2" OS/DD .59 each 
3V2" DS/HD 1.04 each 

Price based on mix/match qty. of 300 in bulk . 

Includes Tyvek sleeves and label kits. 


PREFORMATIED • COLORS • TAPES 

MFGASoft 

P.O. Box 710, Freehold, NJ 07728 

800-222-0490' 
In NJ 908-462-7628 ·:·.:~~.
FAX 908-462-5658 

Circle 202 on Inquiry Card. 

8051 -·. 68HC11 


Aus1ralla ..... .. ...(02) 654 1873 

Austria ................................. .. (0222) 38 76 38 

Bonelux ....... .............. .. .... ... .. ..+31 1858-16133 

Canada ........... ........................(514) 689-5889 

Denmark ................................(42) 65 81 11 

Flnland................................ ..90-452 1255 

France ........................... ... .... .(01) 69 412 801 

Gonnany ... ...........................08131 -25083 

Grea1 Brrlaln ..........................0962-73 3140 

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


~~';'~~ ::::: :::::: ::::::::::::: : : : ::::::jg~; ~~~~°a°41,o 
New Zealand .......... ... ............(09) 392464 

Ponugal .................... ............(01) 81 50 454 

Scandrnavla ............... ... .........+46 40922425 

Singapore ................. . ......... .. .(065) 284-60n 

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

Swilzerland ................. ..... .. .... (01) 740 41 05 

Taiwan .................................. (02) 7640215 

Thailand .................... .. .... .. ....(02) 281-9596 


NOHAU CORPORATION 
51 E. Campbell Ave. • C.mpboll, CA 95008 

(408) 866-1820 FAX (408) 378-7869 

9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 

$1795 for 1600/3200 BPI 
$4495 for 1600/6250 BPI 
$6995 for 800/ 1600/3200/6250 BPI 
CALL 1-800-266-4TAPE 

Laguna Conversion Systems 
2694 1 Cabot Road 

Laguna Hills, CA 92653 
Tel: 714-367-0497, Fax: 714-367-0508 

Circle 108 on Inquiry Card. Circle 376 on Inquiry Card. Circle 185 on Inquiry Card. 



LOWEST COST, FASTEST SERVICE, GUARANTEED QUALITY 
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24 line TTL 1/0: 
Connect 24 signals, 
TIL O/ SV levels or 
switches. (8255A) 

DG-148: $72 
Canada 

DI A converter: 
4 Channel 8 Bi t D/A 
converter with out ­
put amplifiers. 

DA-147: $149 

Alpha i'nKhlCl' S), ICll LI Gm11 p '"lll:tlll 1~ 1: 416·272·50&1 
Japan 
J:t1r.u1 Cn:smu l11c. 1~1: .l-824 ·7449 fax: .H l8·89 14 

AnCCl S.c.I'. 111: (93) .125 70 I5 

Clock with Alarm: 

Spain 

Germany 
S>l.' l>.Hc• Hl-dmik Gmbll 

fax: +49 (0) 4106 411<'>1 

Conversion ti me 
130ms. 1 channel; 
expand with 
RE -156 or MX-155 

AN-146: $153 

common. 
MX-155: $83 

Powerful clock / 
ca lendar. Battery 
backup. CL-144: $98 

Italy 
mim"')~I ClllS srl Ph: (02) 3:\ I0.14 20 F:tx: (OZ) 33 l03 419 
Noiway 
A/S C<.m·TrJdc Ph: (()1)4 1 H.l 51 Fax: ((}i) 41<)472 
Uruguay 
)of),'C Gani 111: 598 24830<15 fax: 598 29-133o6 
Asia (Singapore) 
l1:11am IX' 'Clopmml •\!,'l'lll)' Pvt. Lid. 

M~158 Telephone Control Card: 
Take total control over your telephone 
communication. Direct telephone line inter­

face gives you control over line connect/ 
disconnect, LouclHone 
decoding and en­
coding, and 

detects call 
progress. Set 
your computer 
to dial out auto­
matically, to keep 
trying if busy signal, 
control voice synthe­
sizer, tape recorder with complete in/out 
capability. FCC approved. 
TE-158: $190.00 

Relay Card: 
8 individually con­
t rolled industrial 
relays. 3A at 
120VAC, SPST. 

RE-140: $142 

8 Bit A to D: 
8 Analog inputs. 
0-5.1V.20mV steps. 
7500 readings/sec. 

AD-142: $142 

be happy to an~wer yours, too. Call our FREE 
Technical Advice Department at (203) 656· 18o6, 
or fax us your question at {203) 656-0756. Let's 
hear fromyou! 

Kevin Tschudl Engineer, Alpha Pr(}(fuc/s 

Circle 1Son Inquiry Card. 

Temperature 

Sensor: 

Range 0-200°F. 

1omv1°.2° Resolu­

tion with AD-142. 


T5-111: $12 

Digital Input: 
8 opto-isolated 
inputs. Read volt ­
age presence or 
switch closures. 

IN-141: $65 

If you ha,•e a technical 
problem, call us! 
After 15 years in data 
acquisition and control, 
we've come to know a 
little. We've answered 
thousands or questions 
from customers. We'U 

Latched Digital 
Input: 
8 opto-isolated
inputs. Each input
individually latched 
to catch switch 
closures and alarm 
loops. Ll-157: $85 

Smart Quad 
Stepper Controller: 
On board micro­
processor controls 
four motors simul ­
taneously. Uses sim­
ple commands like 
"MOVE ARM 10.2 
(INCHES) LEFT". Set 
position, ramping, 
speed, units... Many 
inputs.for limit 
switchesetc.Stepper 
motors available. 
fll 5C-149: $299 

NFA-154 High Speed 12 Bit A/D 
Converter: 
Blinding spet.>d al low cost! Convert at I0 
µs. Eight input cl1annels accepting 0-SV sig­
nals. Special onboard variable gain ampli ­

fie r lets you read 
signals less than 
llSB ( l.2mv). 
For value com­
bined with 
speed in data 
·acquisition 

and signal 
processing, 

this converter leads the pack! 
FA-154: $179.00 

12 Bit A to D: 32 Channel 
Range: ±4V. Multiplexer. 
On-board amp. Switches up to 32 
1mV resolut ion. channels to a single 

Odin Software: 
PC compatible. 
Control relays from 
analog inputs or 
t ime schedules. 
Logging. Runs in 
background. 

05-189: $129 

Reed Relay Card: 
8 reed relays (20mA 
at 60VDC, SPST). 

RE-156: $109 

Di~ital Output 
Driver. 
8 outputs: 250mA 
at 12V. For relays, 
solenoids, stepper 
motors, lamps. 

5T-143: $78 

We back our low 
prices with great 
customer service! 
We're a totally servicc­
driven company. To 
kl>ep onr prices lowand 
volume high, we must 
rely on your repeat 

business. Never worry about a problem with 
Alpha Products. We fLx everything. We guarantee 
everything..~o line print. No excuses. We're here 
to make you successfu l. 

Touch Tone 
Decoder: 
Converts tones to 
unique values. 

PH-145: $87 

A-Bus Proto­
typing card: 

PR-152: $16 

These products werk 
with IBM PC, Apple II, 
Cammodore and Tandy, 
etc. Our serial interlaces 
let you use any computer 
with an RS-232 port. 

A-Bus Adapters: 
IBM PC / XT/AT & 
compatibles. 

AR-133: $69 

MicroChannel 

Adapter: 

Parallel Adapters 

also available for 

Apple 11 , Commo­

dore 64, 128, TRS-80. 


AR-170: $93 

Motherboard: 
Holds up to 5 A-Bus 
cards. MB-120: $108 

Counter Timer: 
Three 16 bit coun­
ters / timers. Count 
pulses, measure 
frequency. 

CT-150: $132 

Serial Adapter. 
Connect A-Bus sys­
tems to any RS-232 
port. 5A-129: $149 

Serial Processor: 
Built in BASIC for 
off- line monitoring, 
logging, decision 
making. 

5P-127: $189 



-::- -==::EVEREX-

Everex System I CALLLOW 

Everex Step 386SX-2 meg 
40 meg VGA card and monitor 

Everex System II CALLPS/2 model 55SX-60 meg .. ... ..... ..... ... .2595 
 PRICES 

PS/2 model 70-60 meg ..... .... ....... ... ... .3195 
 Everex Step 386/33-4 meg
PS/2 model 65SX-60 meg ............ ... ....3325 150 meg VGA card and monitorSINCE 1983 PS/2 model 70-A21 ........ ................. ... .4725 
 • Call for models & configurations • 
PS/2 model 95-320 meg ............ .......14950 International Orders • • • Monitor Extra • • • AGI COMPUTER 

We Honor Manufacturer's AGI 386SX-1 meg 1595 
Warranties 40 meg VGA card and monitor 

I CALL FOR OTHER MODELScomPAa Ca// for details 
DeskPro Models 

286E-40/120 meg .......... .... ...... ... 1995/2150 LAPTOP 
386S-20MHz120 meg .. ....... ........... .. .2575 


Texas Instruments TM2000 ....... .. ............ .. 1995 
 Bravo 386SX-40 meg ...... .. .. .... .. .. .. ...... 1625
386/20E-120 meg ...... ... .. ..... ......... ...... .2995 

Texas Instruments TM3000 ............. .. ... ... .. 3495 
 Bravo 386SX-120 meg ... ...... ........ ... .. .. 1895
386/25E-120 meg .. ..... ...... ........ ..... ......4395 

AST Exec. 386SX/20-40 meg .... .. .. ... .. ....... .3150 
 Premium 386/25-120 meg .. .... .. ... .......3595
386/33L-320 meg .. .............. .. ...... ..... ... 8325 
 Compaq LTE/286-40 meg ..... ... ............. .....2875 
 Premium 386/33-200 meg ...... .... ........4345
·call for other models - Monitor Extra • 
Compaq L TE/386-60 meg ........ ... .. ...... .... ...4995 
 Bravo 486/25-120 meg .. .. ... ..... ...... .... .3575 

Sharp 6220-20 meg ... ..... ............. .. ..... .... ...2195 
 Premium 486/33-200 meg ........ .... .. ..... 6450 

CALL FDR OTHER BRANDS All AST Systems have VGA Card 
and two megs memory~ N 0 V E L L SPECIALS LAPTOP MEMORY Call for other models 

ELS I .... ..... ........ ... .. .... ............... ... ..... .... 599 
 2 meg Toshiba 3100SX .. ..... ... ..... ...... .... ... ... 179 

ELS II ... ..... ........ ...... ... ...... ........ ......... .. 1250 
 2 meg Toshiba 5200 ....... ... .. .. .. ......•... .........185 
 DISKSAdvance 286 V 2.15 ........ ... ... .... ..... .. .. .2150 
 2 meg Toshiba 3200SX .... .... ....... .. ............ ...180 
 DYSAN 5.25 HD/3.5 HD ........... .................13/26

Advance SFT V 2.15 .. .... .. .... .... ..... ... .... 2999 
 MAXELL 5.25 HD/3.5 HD .. ..... ...................12125 

Advancg 3.1 .... .................. .... ... .. ........ .. 4995 


1 meg Compaq SLT/LTE .. .... .... ................. .. .220 

Minimum 1 O box order 

WE STOCK 

Toshiba 


Corporate Accounts 

Welcom e 


Call for Volume 
Discounts 

Consultants Call 
for Pricing 

Exports 

Available 


CITIZEN HITACHI NEC HOUSTON INSTRUMENTS 

OKIDATA TALLGRASS ALR MICROSOFT 
EPSON ARCHIVE WYSE SUMMAGRAPHIC 

HARD DISKS 

CONNER 

CP3044 40 meg .... ... 305 

CP3104 100 meg .. ...525 

CP30104 120 meg .... 575 

CP3204F 220 meg ...845 

SOFTWARE SPECIAL 
dBase IV .. .. ......... ..... 455 
Wordperfect 5.1 ... ...260 
Aldus Pagemaker .. .. .495 
Ventura Publisher ... .525 
Clipper ..... .. .......... ....535 
WordStar 5.5 ..... ......150 
EasyExtra ... .......... ......40 

~ 
NOVELL 
Authorized 

Dealer 

SPECIALS 
HP Scan Jet ..... ... .1425 

Hp Paint Jet ... .... .. .. 965 

Lotus Ver. 3.1 ... .....365 

Kodak 150P ..... .. .... 345 

Canon BJ 10 .... ... ....345 

Intel Satisfaxtion .....425 

Okidata 391 ... ... ......615 

Epson LQ 1050 ......625 

HP-7475 Plotter ...1495 

IBM Token-Ring ... .. 655 

Panasonic 1124 ......299 

Intel 80387-33 ....... 565 

LASER PRINTERS 
HP Laser 1110 .........2550 
HP Laser 2P ... ..........995 

HP Laser Ill .. ..........1650 

Panasonic 4450 ..... 1395 
NEC 2 Model 90 ......1695 

NEC 2 Model 290 ...2675 
Tl PS1 7 .............. .... 1595 

MAXTOR 

XT8760E 676 meg .. 1895 

XT8760S676 meg .2150 

Call for Optical and 
W.O.R.M. Drives 

Call for other brands 

PACIFIC 
DATA PRODUCTS 

P. Page II ... ... ... .. ... .. .345 
P. Page !IP ......... ......355 
P. 1-2-4 Mem II ..... ..140 
P. One Meg !IP .. ......145 
P. 25 in One ....... ...... 250 
P. Headlines ...... ..... .245 

LAN BOARDS 
8 bit Arcnet .................110 
16 bit Arcnet ............. .. 220 
8 bit Ethernet ..............190 
16 bit Ethern et ... .... .. ...275 
8 port Active Hub ... .. ...325 
Token Ring Card .. .. .....399 
Tokenhub 4-port .... .....355 

Call for other 
LAN Accessories 

MODEMS 
Everex 2400 lnUMnp ..... 179 
Hayes 24008 .... .............315 
Hayes 96008 ... ..............875 
USRobotics HsUDual .. .1150 
Mo re in stock ................Call 

Computerlane 

Outside California: 1-800-526-3482 
Inside California: 818-884-8644 •FAX: 818-884-8253 

22107 Roscoe Blvd., Canoga Park, CA 91304•1/2 Block west of Topanga 
Hours: Monday - Friday 9 -6 Saturday 10 - 6 

Compaq is a Registered Trademark of Compaq. IBM is a Registrered Trademark of International Business Machines. 

INTEL 

PC MOUSE 

CALCOMP 


ALL QUOTED 

PRICES ARE CASH 


PRICES ONLY 

Visa and MasterCard 

3% higher, 
American Express 

5% higher 

Prices subject to change 
without notice. 

*Quantities are limited 
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and icon-driven environments. 

IEEE 488 extenders,analyzers. 
converters, analog VO, and digital UO. 

MEMORY UPGRADES 

IBM PS/2 , APPLE 


AST, COMPAQ 

HEWLETT PACKARD 

ZENITH , SUN MICRO 


STANDARD SIMMS 

LAPTOP MEMORY 


(NEC,TOSHIBA,APPLE, COMPAQ) 

LASER PRINTER MEMORY 

( HP, CANON,TEC ENGINE) 


NO RISK, BEST PRICE, BEST QUALITY 


~1AooON 
~MERICA 

ADI VISION Of ROHMCORPORAT ION 

433 N. MATHl OA AVE. S\JNNYVALE, CA­


IEL l'llll)7'6-ll!IO FA.IC l<Oll)7'6-1593 


1-800-292-7771 

Circle 11 on Inquiry Card. 

EZ-ROUTE PLUS II 

SCHEMATIC TO PCLAYOUT $500 

INCLUDES AUTO ROUTER 


EZ·ROUTE Ve1sion 11 lrom AMS tor IBM PC. PSl2 and Com­
patibles is an lntegraled CAE System which supports 256 
layers. trace width lrom 0.001 inch lo 0.255 Inch. llexible 
grid, SMO componenls and oulputs on Penplotters as well 
as Photo plotters and prinlen. 
Schematic Capture $100. PCB Layout $250, Aulo Rouler $250. 

FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 

1-800-972-3733or 13051975-9515 
ADVANCED MICROCOMPUTER SYSTEMS, INC. 

1321 N.W. 65 Place - Fl. Lauderdale. FL 33309 

Circle 25 on Inquiry Card. 

JC GOLD BOARD 
T he J CS 486. the New l'erformance 
Leader in Persona l 486 Systemboards 

• Intel 804861'25 CPU 
• 8K9 cache intcrgratOd 1n CPU 
• Math copl000$$0f' intorgrated 11'1 CPU 
• Up 10 32MB mOIT\Ofy on boold 
• Shadow RAM IOf v'deo a sysi:em BtOS 

• Opoonal ­ - cocho """""Y• W oito lo. 41 67 numonc ODpfOOOSSOI' sockO!: 
'AMI BIOS 

486 CompleteSystem........... ......$2B95 
Include 4MB momol)' , 200MB{l5ms) HOD. IDE 
ronuoner. 1 20f 1 44 MB FOO. 2 scriJJ/ 1paralel, 
101 Koybootd 

80486/33 CPU Bo.rd. 
B0386133 CPU Board. 
80386/25 C PU Board . 
B0386SXl16 CPU Board. 

Uc1ltr lnqu lriCj Wrlcomr 

$2095 
s 895 
s 595 
s 315 

JEMINt Electronics 14081~i.9986 
3400 Do La Cruz Blvd. Uni! T FAX 
SantaClara, CA 95054 1408)727-7687 

Circle 179 on Inquiry Card. 

BUILT-IN UPS 


220n30 WATIS DC $365 
JOO WATIS AC 

The POWER SOURCE replaces the 

power supply in you r A T/386/486. I L~ 


auto-recharge bal!cry powers PC and 

monitor for up to 15 minutes. Surge sup­

pression. Audible alarm. Ful l-size and 

Baby models. Desktop and Tower ver ­

sions. Call today for immediate delivery! 


PUISSANCE INC. 
35 Basswood Ave., Agoura CA 91301 

(818) 707-3613 Visa/MC/PO 

"PUISSANCE means POWER" 

Circle 196 on Inquiry Card. 

DESIGN TOOLS 
EISA & MICROCHANNEL BUS 

• l! l••t• .. 
Prolo-Type Q u d for Els.i Bus.. .. 
Ex1 end~r Cbrd for Elsa llu s, 
.. .. . 11 ... .. 
incl~d!r\r~u~'ii~~~nf 6 ·Bft Mlcrochttnncl Bu s 

.. -.... 
Prolo·Typc Ca rd for 32·1311Mlcrochnnncl Bu s. 

-· • e111e ,.,...• 
.. .. 

~~~'fZrfi1c~:~~~~~n'J>l~u~~d ID Decode Clrcull 

- -.. . ,......... 
Proto-Type Card wl1h POS a nd ID Decode CJrcull 
For 32· B11Mkroduumcl Bus. 

··~ - .. 
Exumder Card for 16 ·Bil ond Video Mk rochannel 

··~ - .. 
Ex1cnde r Card for 32·Blr Mlcrochanncl Bui -· .. .. 
~~b,,~r'da~Oi~n:S~1c~?~:,'eMlcrodl4nnel 

lamSI 1-800-972-3733 
Advanced Microco m pu ter Systems, Inc. 

132 1 N \V 6S1h Pl•ce. Fo n l.ouderdole. Fl. 33309 
PHONE: 305-975-9515 • FAX: 30 5-975-9698 

Circle 378 on Inquiry Card. 

The Ideal Keyboard cover! 
Protect your computer and eliminate down­
t ime caused by llQuld spllls, contaminants, 
environmental hazards, etc. with VIZIFLEX 
SEELS - the onlY keyboard cover that: 
• Remains securely In-place during 	the 

operation of the keyboard and will not 
Interfere with computer performance In 
anyway. 

• IS designed to •fOl'm-flt" to the exact con­
tours of the keyboard to provide superior 
tactllesensit ivity &feel for lndlVldual keys. 

• consists of Uttrafle)(l11 matertal, a trans­
parent, flexible "film" which allows all 
·markings· to be clearly visible. 

VIZIFLEX SEELS are the only keyboard covers 
for your computer! 

Circle 329 on Inquiry Card. 

IEEE 488.2 

Hardware for IBM PC/AT, 

Micro Channel, Sun. 
Macintosh, DEC, 

and NeXT. 

Software for DOS, 
UNIX, VMS, menu-driven 

Call for your free IEEE catalog 

lOtech 

IOtech. Inc. • 25971 Cannon Road 


Cleveland , Ohio44146 • (216) 439-4091 


C"ude 168 on Inquiry Card. 

NEW FREE 272 PAGE DATA ACQUISITION 
& CONTROL HANDBOOK FOR IBM PC/If/

AT, PS/2 AND COMPATIBLE COMPUTERS 

• A/DBOARDS 

• SIGNAL CONDITIONING 

• COMMUNICATION 

"SIMI TOOl:l IOI l'Otll 11& zn rAGE 11E11Mm 

tlllA ltCOIWTIO# & C0#1IOt ­

iijijiilill1 METRABYTE 
440 Myles Standish Blvd ., Taunton, MA 02780 
(508) 880-3000 TI..X: 503989 FAX: (508) 880-0179 

Clrde 183 on Inquiry Card. 

SuperSound
TurboSound 

SoundFX-111. -Stereo. -Mono. · Eng. -Jr 
SoundBytes. SoundJr. SoundCard. 

Dlgital Audio Authoring Workstation. 
MSC/TurboC/Wlndows 3.0 Libraries. 
Custom Sound Hardware/ Software 

ALL WE DO IS SOUND! 
IB M-PC DIGITAL VOICE/ SOUND 

from onlr $20 ,...,.. ......, to $640 10..•._.. ""l 

Pro Quality Software JHardware 
- in use worldwide, even Japanl 

30 Day Money-Back Guarantee II not Satisfied 
• J UST LIKE HAVING A CASSETTE TAPE RECORDER IN A PC. 
• Fastest, easiest Editors wllh the most leaturH for the prke. 
• Ouk:k, a lmpl• hardw.re / 1oftwat• ln.stali.Uon. 

: ~·~~=!!~=u:K!=~c:":=Frx -· 
• For EnglnMtlng: ~Gen.. o... Yc1Ce AIWms, &cnge Sccpe. .• 
• For Fun: Cf'*9 't'bl.I °""1 Sounds For Glr'nM. Allot VO... IJolc:e._ 
Orders :S00-96~411 bl Slllcon Shock FAX: 408-374-44 12 

5120 Campbell Ave . #1 12, San Jose, CA 95130. 

Technical : 408-446-4521 
Ask fo r t'KEE PHODUCT CATAWG orIHM -l tC sound produds. 

Developers: Add TurboSound · PC • udlo ongln• to you r product·--.-l,_..... -.....,.......,..- ­ __.... __........ 
~...----.,--

C.frde 277 on Inquiry Carel. 



H. Co. Computer Products 

America's Largest Selection of Memory 

Orders: 1-800-726-2477 Ext 200 Information: 1-714-833-3222 17992 Sky Park Circle #F 
Tech Support: 1-714-833-3364 FAX: 1-714-833-3387 Irvine, CA 92714 
=~=--= MATH CO-PROCESSORS mum ASr ==-=- = Cyrix 11//lll/l/l" 11T
Part llEQ Worl<a W/lh PRICE Model Memo<y Add<ld P3rt # EQ PRICE 

(Up to 50o/o fas ter than tnlel) (Up to SO% fiJsrar lhan Into/} 
8RAV0486125 2MBSIMIA 5007 18-004 s 229 00 

1057035 (5121<) PSI ! s 79.00 
78X8955 (128K) PSl2 25 s 19.00 

Part# PRICE Part# PRICEPREMIUM 386SX/16, IMB MOOULE 500780-003 s 8900 
1057036 (2MB) PS/1 	 s 299.00 SX20 & 380/25. 33 4MB MOOULE 500780-004 s 499.00 63587·16 s 259.00 2C87·8 S 149.CO 
30F5348 (5 12K) 30/288 s 49.00 8MBKIT 63587·20 s 279.00 2C87·10 s 159.00 
30F5360 (2MB) 30/288 s 139.00 63087-16 s 269.00 2C87·12 s 179.00 

83087-20 s 299.00 2C87·20 s 229.00 
PREMIUM 386C, IMBKIT 5005 10-007 s 8900 

WKST & BRAVO 4MB KIT 5005 10-008 s 279 006450603 (1 MB) SOZ. 55SX, 70-EGI , 70- 121. P-70 s 79.00 83087-25 s 36900 3C87SX·16 $ 249.00
PREMIUM 2866450604 (2MB) 50Z, 55SX. 70-EGI . 70-121 , P-70 s 139.00 63087-33 s 459.00 3C87SX·20 $ 269.00 

6450608 (2MB) 70.A21, A61 , 821 . 861 s 149.00 Fastram 512·2MB BO 500394-001 $ 299'00 3C87·20 s 289.00 
34F2933 (4MB) 5SSX. 6SSX. 55LS. 65LS. 34F30n s 329.00 Faslram Kn 512 UPGRADE 500510-001 s 5500 Cal/ for 3C87-25 s 359.00Mv. Fastram 2-8MB BO 500565 s 629 00 Intel Prices 3C87-33 s 449.006450375 (1 MB) 00-041 s 119.00 NJv. Fastram Kit 2MB UPGRAOE 500510-002 s 13900 
6450379 (2MB) 60-1'1, 31 1 s 199.00 

PREMIUM388 IMB KIT 500510-003 s 8900645 1060 (4MB) 80-A21 . A31. A61 s 469.00 4MB KIT 50051 Q.-004 $ 29900 LAPTOP MEMORY6450902 (2MB) 90. 95 s 229.00 
6450128 (4MB) 90. 95 s 499.00 Model 	 Memo<y Added Port 1 EO PRICE
6450605 (2-8MB) 70, BO s 429.00 
34F30n (2-16MB) 70, BO s 499.00 CHIPS 

TOSHIBA 
6450609 (2- 1 GMB) 50, 50Z, 5SSX, 60. 65SX s 539.00 

TIOOOSE. XE 1M8 KIT PC 14-PA8311 U s 229.00 
& 2000SX 2MB KIT PC14-PA8312U s 299.00 

4MBKIT s 699.00 

STANDARD SIMMS DRAM 

Parl# PRICE Part II PRICE 8MBKIT Sl ,199.00 - 256X8- 10 $ 17 00 IX 1-10 s 5 50 
CDmPAQ" 

T1200XE 2MBKIT PCPA8306U s 175.00 
T1600 2MBKIT PC8-PA8302U s 175.00256X9- 10 s 18.00 IX 1-80 s 600 

256X 9-BO s 19.00 IX 1-70 s 650
Momo<ylldded Pan I EO PRICE T31 00SX 	 2MBKIT PC 15·PA8308U s 175.00 

4MBKIT PC15-PA83 10U s 449.00DP 386133. 486125. 2MBMODULE 115144-001 s 159.00 256 x 9-70 $ 21.00 256-10 s 1 85 

33 & Sys1empro BMBMODULE 116561-001 $1,069.00 
 T3100 2MB KIT PC9-PASJ.11 U s 175.00 

T3200SX 2MBKIT PC12·PA8307U $ 175.00 
1 XB-10 s 5000 256-BO s 1 95 
1 x 8-BO $ 51 00 256-70 s 220D? 386120e. 20, 1MBBOARD 1136U-001 s 15900 4MBKIT PC 12·PA8:J09\J s 449.001 X9-10 s 55 00 258X4-10 s 550& 25c. 25 4~1BBOARD 11 36G-OOI s <-09.00 T3200 	 JMB KIT PC6-PA7137U s 279.001 x 9-80 $ 5600 256 x 4-80 s 600IMBMODULE 113131-00 1 s 109.00 T5100 	 2MBKIT PC7-PA8301 U s 175.001 x 9-70 s 5800 "464-10 s 2.20 
4 X9-80 s 259.00 4464-BO $ 2.50 

4MBMOOULE 11 3132-001 s 3 19.00 T5200, 5200C, 2MBKIT PC1Q.PA8313U s 175.00 
DP 388s/ 16 IMBBOARD 113633-001 s 159.00 8500 8MBKIT PC1Q.PA8313U s 999.00 

4MBBOARD 11 3634--00 1 $ 409.00 
IMBMODULE 11 36'&001 s 109.00 

4 x 8-80 s 259 00 .:1s.ii.10 $ 200 

l'OmPAQ' 
4MBMOOULE 11 2534-00 1 s 319.00 

Por1a.bte Ill Modem/!ntcrtnco I 07808-00 1 s 89.00DP 288N. 388N IMBMODULE 11 8689-00 1 s 99.00 LASER PRINTER MEMORY Q.6MB BD 107811 -00 1 s 189.00& 388SX/20 2MBMOOULE 11 8889-001 s 149.00 512KIT 10733 1-00 1 s 39.004MBMOOULE 11 8890-00 1 s 459.00 2MB KIT 107332-00 1 $ 129.00Modol Mamo<yAddod Part lf EO PRICEOK BOARD 118700-001 s 99.00 Portable 386120 t-Jodemllntorfaco 1ono1-001 $ 89.00 
DP 388116 IMBBOARD 108069-001 s 279.00 H.P. LASERJET l lP. IMBMOOULE H33474B s 89.00 1M8KIT 107651-(10 1 s 239.00 

2MBBOARD 106069-W/71 s 399.00 111 , 1110 2MB MODULE H334758 s 149.00 4MB EXP 107653-001 s 699.00 
4MBBOARD 108070-001 s 599.00 31.1 8 MODULE H33476B $ 199.00 Portabl~ LTE286 IMB BOARD 11 708 1-00 1 s 129.00 
8MBBOARD 108070-W/72 s 899.00 4MB MODULE H334nB s 249.00 2MB BOARD 11 7081-002 $ 179.00 

4M8 BOARD 11 7081-003 s 699.00 
2MB MODULE H334448 $ 149.00 

H.P. l.ASERJET II. 110 	 IMB MODULE H334438 $ 89.00 
Porlable LTE388S120 1MB BOARD 121125-00 1 $ 349.00 

4MB MODULE H334458 s 249.00 4M8 BOARD 121125-002 $ 1,199.00 
SLT/286 IMBBOARD 110235-001 $ 159.00 

4MBBOARD 110237-00 1 s 699.00 
NEC H.P. DESKJET 	 256KMOOULE 

IBM 4019. 4019e 	 IMB MOOULE 1039136 s 149 00 SLTl38S 	 IMBBOARD 11 8303-00 1 s 169.00Modol Morn«ylldded Part j EQ PRICE 2MBMOOULE 1039137 s 209.00 2MB BOARD 118304-0'.) I $ 309.00 
flt:lwcrrna10 SX Plus IMS BOARD APCH850E s 279.00 35MBMOOULE 1038875 s 289 00 4MBBOARD 11830!>.()()I $ 699.00 

2MB BOARD &APC-H851E s 479.00 OK• LASER 400 IMBMOOULE 70014701 s 179 00 NEC4MBBOARD APC·H852E s 759.00 2MBMODULE 70015801 s 249 00 
8M3 BOARD &APCH853E $1,299.00 Prospeed SX/20 	 IMBBOARD f'C.<13.21 $ 28900OK• LASER BOO. 820 IMBMOOULE 70016501 s 17900

F'l:>Mtfma1e SX/20 	 Call 4MBBOARD f>C.<13-22 $ 67900 
Powe<ma1e 388/20 2M3BOARD APCH655E s 499.00 

2MBMOOULE No•.tWruSa.t>lo s 249.00 
Prospeed 286, IMBBOARD PC-2 1·21 $ 28900 

~mate 386125 2MBBOARD APC·H655X s 499.00 
•MBMOOULE s 359 00 

386SXl16 2MBBOARD PC2 1-26 $ <5900 
8M3 BOARD APCH656X $1 .399.00 

PANASONIC 4450 I MBMOOULE ""'"""""""KXP44() s 190 00 4MBBOARD PC-2 1·22 s 67900 
8M3 BASEBOARD APCH657X $1,449.00 PANASONIC 4420, IMBMOO\JLE KX443 s 169.00 Prospeed 388 	 2MBCARD PC-31·21 $ 459 00 

4450o 2MBMOOULE KX441 $ 219.00 8MBCARD f'C.3 1·22 $ 1,399,00-male 380/25S 2MBKIT OP-410-8103 s 249.00 4MBMOOULE No, Available $ 329.00 BMBKIT OP-410-5202 s 699.00 ~ CANONLBP-4 1MBMOOULE 563-2240 $ 189 00 Powermale 386133E 2MBMODULE OP-41G-5101 $ 379.00 
486/2SE 1MBEXP 563-2230 s 189 00 SuperSpo<I S• 2MBALPHA ZA·160-86 $ 27900 

CANONLBP-811 IMBBOAAD 563-1300 s 99 00 2MBBETA ZA-180-87 $ 279.00 
2MBBOAAD 563- 1880 s 149 00 2MBEXP ZA-180-64 s 279.00 
4MBBOAAD No # Available $ 259.00 Shmport, 286e 	 2MBCARD ZA·IB0-64 s 279.00S Applc.:' 4MBCARD ZA-180-71 s 699.00APPLE I MBKIT M6005 s 89.00 TUl' bospotl 386e 	 1MBBOARD ZA·3034-ME $ 249.00LASERWAITEA 4MB KIT M6006 $ 299.00 4MBBOARD ZA-3034-ME/4 $ 599.00Modol Mern«yAdd<ld Part ll EO PRICE 

EPSON EPL6000 2MBMOOULE IBS401 $ 199.00 
MAC Classic 1- 3MO BO M636 1LUA s 119.00 OTHER LAPTOPS 


2MB KIT M05 14LL·A s 109.00 

4MBMOOULE 1840114 $ 329.00 

Tl MICROLASER I MBMOOULE 25598 10-6001 $ 89.00 M.AC Portable IMBBOARD M0240 $ 249.00 
MACllsl 2MB KIT M05 14LL·A s 199.00 
MACltcl, l lsl I MB KIT M0291LL·A s 79.00 

2MBBOARD M0246/2 $ 749.00 
MACllcl , llsl 4MB KIT M0292LL·A s 229.00 

lOSHIBA 2MB MOOULE s 2 19.00 
3MBBCARD M0246/3 $ 999.00 

MAC I Isl 8MB KIT M0513LL·A s 799.00 
PAGELASER 6 4MBMODULE $ 349.00 

4MBBOARO M0246/4 $1 ,299.00 
MACllcl, llsl 16MB KIT No NAvailable $ 1,099.00 

OMSPS4 10 IMB UPGRADE 2600090-903 $ 169.00 AST Executive IMB SIMM 500814-001 s 129 00 
MAC I I Ix 4MBKIT M0376LL·A s 249.00 

2MB UPGRADE 2600090-902 s 229.00 Nole book 4MB SIMM 500814-003 $ 599.00 
16MBKIT No1Awa.1lable $1 , 199.00 

4MB UPGRADE 2600090-901 s 349.00 SHARP PC6220 I MB BOARD CE-62 1B $ 189.00 
MAC SE. SEJO. 4MB KIT M02707 s 229.00 Notebook 


P\us. 11, Uc:x , lhc 
 TI Travetmate 2000 I MB BOARD 2568034-0001 s 18900 
Everex Tempo Lx 2MBMODULE PCMl0053-00 s 39900 

LIFETIME WARRANTY 
Panasonic CF-170.270 	 I MB CARO CF-BA165 s 24900ON ALL MODULES 

We Stock Memory for 990/o of the 
Available Computers & Printers 
Ask for Upgrades not Listed 
We Will Match or Beat any 
Legitimate Advertised Price. 
We Carry Floppy Drives. 

Orders: 1-800-726-2477 Ext 200 

370 BYTE • MAY 1991 

TERMS: 
1. We accept P.O.s from universities. government agencies. and quali fied firms. 
2. MC, VISA. COD. prepay and approved P.O.s only. 
3. We accept internat ional orders . 
4. We accept orders through the Fax. 
5. 15% restocking lee on returns within 30 days. No refunds atter 30 days. 
6. No sottware return. 
7. All prices are final atter sale. 

Trademarks are registered with their respective companies. Prices are subject to change. 

Circle 150 on Inquiry Card (RESELLERS: 151 ). 

http:1,099.00
http:1,449.00
http:f'C.<13.21
http:1,299.00
http:1,199.00
http:PC9-PASJ.11
http:1,069.00
http:Sl,199.00


Single Board 

Computers 


: ' ·_, 'I 

I 	 I I 'I · 
•

I I ': . • 
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Powerful V-53 CPU Card 
• 	 2.SMB Solid Stale Disk ! 

Runs AT Code and DOS from ROM 
AT Fingers for Bus Expansion 

• 	 NEC V53 CPU 12/16mHz, Norton 20 
2MB ROM, 512K SRAM, 4MB RAM 
Compact and Low Power 

• 	 5 Serial, 2 Parallel Ports 

Clock, Watchdog Timer 


~ $ 395 Q-100

Kl/Jiil 303-444-7737
SVST rv'I S 

655 Ha\.\1-hom A\•e Boulder CO SOJO.I F;u : 303-766-9983 

QIC 'n Easy Access to all your 
Data Everytime 

ASl400 
Sys l6/l8 
Apollo 

....,·~.... 
'"'°' UN.IX 

lobn 12l 
DIA.SE 
M.11 Merv• 
S~O•t. 
DupUc;atJon 
XENIX 
UNIX 

TIM QICPAll fam lly pt'O'Wkln ~ tadlltM1 to e<ICltn ,~. (QIC) 
ct.u~uut.cl on awklot ,..,._of Mkfot.. MINt atld Mld­
lbnve Sptflm 1nlng ,_ l"C.. Thl1 gi-1 you a ~. tow <0$l. 
fast atld Mvh up.adty altarnathta. 

QIOAK\ IKJ111ito\ (Clll't( •II ~ ol CM1ndglf pt'QCh\lng. lncMing: 

e 	 Elltr«tlf'l9 d.lt.. d1rec:tly l1om 1hc un11d9• 1nto ~~'1il" IUCh "'' LolU'o 
12) or OBAS( or for UH In M.lit MHge •ppllu11oftt 

• 	 D•I• file-i C•n ~ ·~u.citd boi'OlCPAK t1 om unricfoH I KOfdfli on 

m,H\y tyittrrtt. lncludrno tB M \)'\Um J!>fJI, lllM AY.&00, 16M P(.Rf, 

Apollo, htll'.J.. M•yrwrd. Mount<t1n, Sun. SytOI. UNIX •nd K(N IX 

ty1-ttm,ttc. 


• 	 OIC.PAK'i High Spttd c.rurd9c' Dul)hUtion grvn <omPH:I' 1n -hov\e 
<onlfo l 

• QICPAJC'i B.Kli up' Rntore I Kll~UH•ft UNIX ,., (OFT\!Mllt~ 

e Custom •ppll(•t~ ~ lfCOl'ded U'l letfNllon "'.tV bl' prOlKttd from 
1,1nV'l'•nttd ..ct tU ptoYiding t.ttut• lntm:twnoe ol yovr <Olllidt'ntl.fl 
lnl0tm.1tlol'I. 

• SOurc• in MiCIO\Oh ' TUtbo <. T1,1tbo P.nul Md BA1JC "piwidf.d 
We provide both QtCPAX IUb fOf' UM with ..1suno 1M• ~ 
dri\'fl and alto compht. lnlet'TWll • utff1\61 ~loM.. ~ lj 
by thedt"nloptn.. 

VO N 
VOGON fNTUtl'IUSIS LIMITED 


M hsthampttHd lllOMI, Wolrf"Vh•m. 

hrhtdr. " G1 1 lJO lf'llland 


'hi: (&4) 7)4 7MS11/H0042 rar. (44) JJ4 lt0040 


Circle 330 on Inquiry Card. 

HYPERCROSS - asm * 
Multi-Target Macro Cross Assembler 

Fast One Pass "Library Driven• Exccu!lon. 
PC-asm Stylo Diroctivos anct Exprnsslons. 

PROCESSORS SUPPORTED: 

8048 6801 1800 7800 320CIX Z8 
80S1 6805 6502 70)()()( 320C2X Z80 
8085 6809 65816 TMP4300 TMS370 Z180 
8086 6811 COP400 TCP4600 TMS7000 Z280 
8096 68000 COPBOO TMP4700 TMS9900 SUPERB 
80196 64180 

Popular Vendor Style lnpul source Code Syntax Rules. 

Six Run Codo Formnt Choices & Progmm Ust Oplton. 

Host: IBM PC or Compatible (PC-DOS/MS-DOS). 

STANDARD SYSTEM: $249.00 us 
Maoo Cross Assembler, 3t P1ocessor Libraries. 
Sample Programs, Single User License, Use:- Manual. 

3 1/2 or 5 1/4 Diskette Opuon, US Sh1ppmg & HMdl1ng. 

BASE SYSTEM: $129.00 us 
Directive Subsot, No Macros, 23 Pr ocessor libraries. 

K & M Associates (404) 971-2649 
P.O. Box 670054 

Mariella, GA 30066 • Tmkmark ltypcnys C.Orp. 


Circle 181 on Inquiry Card. 

ROM Based 

AT Systems 


,7,:. 
{/ 

Diskless on the PC Bus 
• 	 Write Code with Standard DOS Tools 

Bum .exc in ROM, Plug into our ca rd 
Optimized BIOS with Otililies 

• 	 Optional Keyboard and Video 
Piggyback with: Flop, Kbd, Print, Scsi 
Backplanes for off-tile-shelf ca rd s 

• 	 Complete "Ready to Run" Systems 
0-5 Slot, DOS on ROM, Flop Option 

~Kl/Jiil $579andup 

SVSTB IV1 S 303-444-7737 
6.55 Hawthorn Avt. BouldL-r CO 80304 F'1\ 303-786-9983 

PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) 
OUA.VTJTV ONE PAJCES SH0wN tot WAR. 24. 1991 

DYNAMIC RAM 
4M Board for hp W 's wl2MB $160.00 
SIMM 4Mx9 80 ns 230.00 
SIMM 1Mx9 60 ns 63.00 
SIMM 1Mx9 80 ns 54.00 
4 Mbit 4Mx1 80 ns 28.00 
4 Mblt 1 Mx4 80 ns 34.00 
1 Mblt 1Mx1 80 n s 5.75 
41256 256Kx 1 100 ns 2.10 
41256 256Kx 1 120 ns 1.95 
44256 256Kx4 100 ns 5.95 
4464 64Kx• 100 n s 2.15 

27C4001 
27C1000 
27C512 
27256 
27128 

EPROM 
512Kx8 150 ns 
12a1<xa 150 ns 
64Kx8 120 ns 
32Kx8 150 n s 
16Kx8 250 n s 

STATIC RAM 
1 Mblt 12a1<xa 100 ns 
62256LP 32Kx8 100 ns 

MllSlcrCordNI SA Of UPS CASH COO 
MICROPROCESSORS UNLIMITED. INC. 
2' · 000 S. Poona A•• ' (918) 267 4961BEGGS. OK 74421 • 
No minimum 01der,,.... "'* ""~to~· 
~ ....IW'ICl ..l:l.t.ICllO iltror~-..~ 

SAT DEL ON 
FE~ORDEAS 

RECEIVED BY: 
n. w aJS4• 
fn ,.I 111.00I• 
COO AVAllABLE 

Circle 209 on Inquiry Card. 

VIDEO FRAME GRABBERS 


MOO EL RESOLUTION 
HRT 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 
• IBM Pr:n:r/AT COMPATIBLE 
- DIGITALIZE IN REAL TIME 
- COMPOSITE VIDEO IN 
- 24 BIT RGB OUT except model HRT 256-4 

16 IMI gray scale OU! 
• SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
• FREE SOFTWARE UPGRADES 10 REGISTERED OWNERS 
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 

RETURN OLD BOARD AND JUST PAY DIFFERENCE 

HIGH RES TECHNOLOGIES 
P.O. BOX 76 
LEWISTON, NY. 14092HRT 

PHONE 416-497-6493 FAX 416-497·1988 

Circle 145 on Inquiry Card. 

Circle 57 on Inquiry Card. 

LOW COST 

INTERFACE 

AND DATA 


ACQUISITION 

/CONTROL 


CARDS 

FOR PC{JIT/AT 


IRS-4851422 Card [PC485] $9511251 

jDual-Port RS-4851422[PCL743] $175 j 
• Two indcpc:ndcn1 channc: IJ, / UARTs; 2 01 4 wire operation. Mu. Baud 56KB. 
• DiP5\1oi lch conl"igurablc as COM 1-4 (IR02-7). On bo3rd 1crmin:nor rcsis1or. 

jIEEE-488 Card[PC488A/C] $1451445 I 
: ~d~~na~i:m~·1c::,:1~~.u~!f0:~~:~1n ~r;wm in BAS IC. 
• IRQ (1-6). OMA cfu.ancl I or l. Up 10 4 boanh per computer. 
• Com~tible v11i1h tn0$t IE£.&.4.ll Sonware ~ct.en (or IBM -PC. 
• 00 Addr0$CS and Ccnirol Rq.btcrJ rompatiblc with Ni's CPIS.POI. 
• 	 PC"88C cud nnion wilh Buill·l n Bus Al'Wyu:r hardware and sofr.'Uc . 


(Allows Rc~I Tune 4S8 Bus lhta Up1urc in badground operation mode.) 


IDigifal I/O & Counter [PCL720] $175 I 
•~~,~=~!~t~~==1fu!:~i>;,~nttUUblc 
j 144 Bit Digital 1/0 [PCL722] $345 I 
• 	 14.l lino (2ol bits z 6 poru) ofTTl.~ti"blc disital VO. Ou1pu1 buffcrJ sink 

24mA. MJUrtt ISmA ln1crrup1 handling a pabjlity.Opt:o-22 module cocnp2tiblc. 

[Relay & Isolated D/I [PCL725] $240 1 
• 8 Relay actw;tor outpu~ 8 Opto-isola1cd digital inpu11. Relay driver cira:iiu. 
• l.£D indicators for lldiv:atcd relays. On board sipul conditioning. 

I10 Channel Counter [PCL830] $345J 

I6 Channel l2 bit DIA [PCL726] $495 l 
• Oulrnt Ranges: Oto +SV,Oto + lOV, iSV , .t. IOVor sink4-20mA. 


: ~~ili~M~cl:6J~ia~i~c;ti~nd 1~~~~~~9~p~~r,;t~~~fbj~'Y: %SmA 


12 Bit AID & DIA [?CL711s] $295 

j12 Bit AID &D/A [PCL812] ~395 J 
• AID con'·trttr. 16 sin&Je ended inputs; Device : A0574; Corsvenion time lcu 

th~.1n 2.S ~ Buih-inprognmmablc p:Kct: laput nnf:':: % IOV, .J:5 V, % l V. 

: g{~1::'~"~fn~61s~,~~1=~~~+n_anJ~~~ic. 
• Couottr. I channel p1ograrttm2ble in1crvt.l countcrttimcr: Uses lnicl 82S4. 
• OMA :md interrupt OP"obiliry. Utility JOftwarc for Ruic included. 

I12 Bit wl Pgm Gain [PCL812pg] $450 J 

• ~nC:S:1:.7J~~:_i~il~ e~:~ri~~~ce:HAOS14: Con\'crsion lime less 1
• 	 Sohware P~mm1C1!tt u ltlpl t Input RUlf't! % IOV, .J:SV. %2.SV, 


:. 1.25V, :.0.62SV, 1 0-112.SV. 

• D/A. oon..-trter: 2 choi1ncls: 12 bit ruolutkln.; Output R::i.f18c 0-SV. 
• Diptal 1/0: 16 lnputl 16 Ou1put chanMb; All I/Os Til.compatihlc. 
• Cou nttr: 1 channel programmable lnie~I coun1cr/timc~; Uses ln1c l 8254, 
• DMA and interrupt c.apability. Utility soflw2rc for B.uic included. 

jFast 12Bit AID/A [PCL718] $785 1 

[Fast 12 Bit w/ Pgm Gain (818] $875 1 
• 	 AID convtrttr. 16 MniJe ended or 8 diUcrcntlal channels; 12 bit nsolutlon; 


Programmable IC2n r.uc: Built-in Interrupt and OMA control circuitry. 

Conversion speed 100,000 $::1.mples per sc.rond. 


• 	 SohW11" Prvcnmmablt Input rania: Bipol:at 1 IOV. :SV. 12.SV, ::. IV, 

:.llSV; Unipobt IO.S,2. IV. 


: ~~:"OO':"r6b~~~~~~'°r: i~;e~~cr:~,~=~;~i :sv 
• Coa.attr.16 bit progr.inten"21 O)Unter/t?mcr: Uset Intel 82S4; Pacu dock; 
• 	 SohW3rr. Utility soflvarc ror BASIC and QuidBASIC included. 


Supponcd by Lab OAS. ASYST. LAB1CO I. UnkclScopc 


IStepper Motor card [PCL838] $395j 

Circle 58 on Inquiry Card. 
MC /VISA / AMEX Call today ror dalashttts! 

B&C MICROSYSTEMS INC. 
750 N. PA.STORIA. AVE.. SUNNYVALE, CA 9"Ml6 USA 
TEL: (403)730·5511 f'A.X: (403)7lO·SSl l BBS:(408)730·2317 

MAY l 99 1 • BYTE 371 

http:Coa.attr.16
http:0-112.SV
http:IE�.&.4.ll
http:Olllidt'ntl.fl
http:ct.u~uut.cl


• In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 

growing list of programs which you can download for free. These 2, 168 programs are the cream of the crop. All of them are tested 

in advance by BIX moderators so you know you're getting top-quality, virus-free programs. Here are some of the most popular ones: 

BIX FILE NAME BIX CONFERENCE DESCRIPTION 

stars.zip microsoft Utility that turns your Windows desktop into aview of deep space. Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.arc ibm.utils Public-domain text editor, with source code. 

secrets2.arc ibm.dos Condensed and edited messages from the ibm.dos/secrets topic. Tricks and undocumented 

internals of MS/DOS. 

tetris2.zip microsoft KLOTZ, a Tetris® clone for Microsoft Windows 3. 

2zip25.zip ibm.utils Converts a variety of archive formats (including ARC, PAK, ZOO, LZH) to PKWare 's 

ZIP format. 

w3icons.zip microsoft 40 new icons for the Windows 3 Program Manager. 

firework.zip microsoft Fireworks display in a window, for Windows 3. 

monitor.arc ibm.os2 Continuous display of CPU load for OS/2 Presentation Manager. 

abort.exe ibm.utils TSR that aborts any program when you press Alt-C. 

dis386.zip ibm.utils Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20 . 

Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on 0512, PC/DOS and 

MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There's 

even a "Repairshop" conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus­

try news and product information that's essential to your performance as a microcomputer pro. All of these privileges are yours 

with a subscription to BIX. To find out more, call our special Customer Service number: 1-800-227-2983 (in NH call 603-924-7681). 

EllX 




~ ~~~-1_ ___ 

~ 
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Call : (415) 522-3800 
FAX: (415) 522.5556 ~ ;; ~~~Tz~~~~~~ ~ 

Cirde 293 on Inquiry Canl. 

C"U"de 190 on Inquiry Card 
(RESB I fRS: 191 ). 

DOS IN ROM! 
AL.WAYS WAI TING 
FOR A PROMPT ? 
SF"EEO UP WITH 
MYS ACM D,.IVIE ! 
· BOOT O . 1 SEC 
• 1/ Z SIZE CARO 
· ANY PGM9 , DOS 
- LA.NS , CONTAOL 

64K ., •.. S95 
3601C , ••• • zoo 
1 . , .... .... 300 

N V S 
( 508 ) 792 950 7 

• 
8088 SINGLE 

BOARD COMPUTER 
PC ON A CARO! 

1. DEBUG ON PC 
i? . TEST sec RAM 
3 . SU,.N EP',.OM 
-8ATTE"Y , SOL.AA 
- SYA WAAAANTY 
- SZ PlN PC BUS 
- ZP AA , JSEA , ATC 
· LCO / teeo PQfllTS 

MVS8C1 •• S95 
MV8IOS .,, .60 
PC CA81..E ., SO 
PC CAAO • • • as 

Circle 204 on Inquiry Card. 

. ,,, • J 
V'f'CE llAlll.•TELEllARICETING 
, CALL PRocEsslNG 

.Le\ ~ine transfOrm your PC/XT/AT/300 
in11>amulti-line~~ 
center. Have you191hnputer intetligentty 

process your sales. inquiries an<fmes­
' .sages. Complete pacl<age. 

Single Line ~ .•$295.00 
Multi-Line ....•..•.$895.00 

RENTALS 
Our unique service 

provides you a short-term 
solution to your cmnputer needs! 

•IBM 
•MACINTOSH 
•PORTABLES 

•COMPAQ 
•LASERS 
•LAPTOPS 

Next Day Delivery Available 

CALL TOLL FREE 

800-765-4727 
Cirde 249 on Inquiry Card. 

PLD Design
Software 

Get Started with CUPL™ for only 
$149.95 

Now you can have a PLD Starter Kit 
that gives you all the horsepower that 
the CUPL PLD compiler offers, at a 
fraction of the cost For more infor­
mation, call 1-800-331-n66 or305­
974-0967· LOGICAL 

DSVICSS,INC.• 

Program
Your Chips 

In Sets of 4 for $495.00 

Special offer Now Includes: 
Free UV eraser, CUPL starter Kit and 
a $300.00 Factory Rebate with the 
PDT-1 EPROM, LOGICAL 
EPLD, Micro ....,,ca.,•ooc. 

Progammer. 1-800-331-7766 

Circle 192 on Inquiry Card 
(RESEWRS: 193). 

AA DriveGuard
'llllllrTJJJllf the versonal techmcian 

NOW - slop data loss b..cl2n:. it s trikes ! 

Drive Guard puts you on lhe"olfcnsi\·c against sud · 
1!1•11 1l tt t il lo-c.; 1.li ;ulcrs by <lf'tf'rtint rn;'lrgina l con· 

dition!I in you r 5.25 in, high ·dens ily, Hoppy <lrivc 
before t licy become a prob! m. At. lrua you ' II Jm ow 
wli ' II it ':s safe l O Store yo ur \'<l)uabJc tlata 0 11 Jisk. 

Sdeclt•<l features: 

• Fasl, ac 11ratc test of your floppy dr ive. 
• It ~olvt;"S intcrd1angcahilily prob lem~. 

• Easy to us<•, menu driven intrrfacc. 
• On-linv lwl p, mono and color suppml. 
• Pr iu teJ rt:port..s with lest rc:s ull history. 

Drive:Guard is a11 i11 tli spcns ihlc utility for anyo ne 
who owns or uses a l' C/AT or 100% compatible 
romp 11 lt•r with o ne or 1no rc 5.25 in, higli -den~ ity, 

),'}. 111cg floppy di$k dr ives . 5 12k HA M r(.'<111irc<l. 

Srml dwck or money order for SS9.95+S•l.00 S&: lf 
lo ' l~l Tt:.-clrnology. P.O. Box 360118, Mil 1>ila.s , 
C A !J5036. California rcsitlcnls add sales tax . Call 
('IOS) !J.lli-1722, ~am to 5pm l'ST. 

"Don't boot U]J without it!" 

Circle 301 on Inquiry Card. 

Circle 356 on Inquiry Card. 

~ 
0(, .,,., 

v& 
'<1_, 

I	PC~EVICEBASED UNIVERSAL 
PROGRAMMER $695/895 I 

• Progmm EFJF.PROM.,. MICA.Os. BIPOL..ARs..PAU. C.U.... EPIJh., PEFJ.S• 
(CWTCll libr.uics support owc.r 900 dma:s by over 35 rmnu!ac1urcrt). 

• 	 Softwatt cfriq:a FM• ctriwn. Q(A "'Mrattd proc:rvnmina Yoh2ga (8 bi1 
DACI used lO gcocn.1e "°'taia lromS-2SV wilh 0.IV raolution for all pim). 

• Fast daia: prog;n.mmina I w.rify I read via dtdic:a1ed paralk.I lnccrlatt. 
• UperadtaibM ror ..n ..111 .., "9tu.nprup11•••blednitnup104tplas. 
• Sd!-subs.i.ucnt opention.. No ~itk>na! moduks or plug-in adapceri requiml. 
• 	 lnd1...Jec 1~r fri.cndl1 t.f PMORY RUn T..R J.'1.Jl.I~ SCIU! l'.N EOITOR. 

Command$ include: Fm. MOYC:, lmcn. Odt1e., Sc.arch. ~ta cauy an be Jone 
in ASCll or llEX form. RJSDIAP EDrTOR for Logicdmca.. 

• FricftdJy Mn•·Drhni lalnftiitt. Devi« 1oe&cctioo by PIN and 1'ohnf&c1an-r, 
• Supports I/Hill bit d•b word fonu~ 
• 	 PrcignmmingalpitJum,: Nonul, l•tdliznc I &: JI , Q.ldr. Po.1st Procnint­


m.hti. Automatic ioekction ol r.nicsl a.lgorithm ror my cfvc:n part. 

• Vcrily opcntionperfonncda1normal4 won.tascopc:ratin& W>ILagc.. 
• 	 F..ctloul lttt.: J EDEC sl.1.ncbn! functiom.l 1ating for k>gic ~ 


TTL 1..ogic fu0C1ional test for 7•u!S4u .cries dcvka •nd me.morydc:Ykct. 

TCSl 1ibniy can be u~1cd by the uw:r. Us.e.r dtfuuble lest pauc:rn gc.nc1w1k>n. 


• 	 Fikronnatsaca:pccd: J F.J>OC(fUll). JEDEC(Unu11), Kitti')', MOS T~. 

noloe;y, MotOfOla Ila, h1ld Hu. TeUroal• Ila. 


• 	 Base price (SffJ) lndudcs lntcrfxc a.rd, ciblc, Memo')' t M icro ., Dlpolu 

library, 111..JCMOS/Ml:M O R Y device tc:sl c:a~biliry, fJne )car free u1>datc.\. 


• CompJde pritt ($395) include$ all of lhc above plus l.osic On ler Uhnry. 
• Library upcblcs can be recdvcd via noppy or H&C Cusioatt Support HUS. 
• Full I yur-.rn•IJ.~lomc:r su1~11 vQ YOtcc line:, Fu&:. dcdicucil HHS, 

IUNIVERSAL RS-232
PROGRAMMER $345/495 1 
• Prov.mas F.Flf.Ptv.s. ZPRu.s.lald Mkros.fla.t.a- t::rto.s>t~DrJ' Cardi. 
• Stud-A.loMMode for EEJEProm and Memory Card Duplication/ Verify. 
• All 24/2&132 pln EE/EP,_,, 10 8 MDlu (upgndcabk: to l2 •ephfl•). 
• Pttkros:874 IJA..·2/A.,-4,-&,-9.-S1,-CSl ,-CS IFAJB.·S2.·5l,·SS.-c:5'2 1,--<::SI 1,9761. 
• Modd UPIOO (UIS). Moch-I UP'200 ($495) accepts dedk:a1cd modukl.. 
• Moeorot. Mkros (6870S l'3,UJ,RJ,SJ) Prognmming Module - Sl4.5 
• MtmOI)' C.nb flrogr..mming Module ( Scik~) - $145 
• CA.NG Programming Module (4 M>d:c u )- $1 45 
• Optioa.al baill-la P..ru u/11•tr moduk. S.SO; Coaductlve foHt pad. 
• User friendly ~h:mu · DriYH lnterfKt Program ror I BM ·PC . 
• Cu be openltd wt1• U J l'OmJ*ln- to11taial•& H ~2Jl Mrbl port. 
• OEM open bmnJ pmgnmmer configuntiom avail.bk (from $2A5).. 
• One year free JOl1warc updates anti Outomcr Suppon. 
• C\Jstomcr 5Uppor1 via ~ line, dtd.kaltd Bas or l'.u: r.n 1)Ur wwn•I)'. 

jINTELLIGENT 
ROM EMULATOR 
• Emub1csr716t•roop r75Jl F.Pro..s ('Zl: 10 6.tk b)'tcs)witb cailnik unlL 
• Mtpbll p.ru can be e mub1cd with m•ltiple: uni ts (Mega xbptcr required). 
• Connc.cu «>the tlHdU"d pa,..lltl pri•Lrr port.. Uses uandanl printer cable. 
• FAST <b1a lmding via panlld printer port (64k. bytn I• lu.t lb• II .Mrot1d1). 
• fntcll igcnl "l • -Ol'"t'1lll•F.nn1lllol" rype ftaturcs include : Addms Co1r1p&re 

(...i 1h HALT ou tpu1). Addrus SHi»hOC (Cor 1argc1 IKIJr, hus moniioring), 
Trill'H" l•pal (for t.ll lCrn.al cvcnlll monitoring). J"rocnm•a~f' Mnel O ulpul. 

• Powtrl\11 MHIOf')' butrn- edllor. X lcctable " "Orlhiz.es (8. 16J2). 
• 	 User fricndlyM>flware. Command .el indudcs.; Lo.ad, Wrilf', Ol.tpl11. Mu .. 

Type, Edit, fUl, RH·Conuuad·FUt, MOllilor, POft, R~t, Help, C•lnl•tor. 
• Cuc.d.bM l•l •• ltJ. lndlHks target cabk: with Tricrr, 11.11 & Rl'Hl dipi.. 
• 	 CMOS ll!Odd .tu. NIC.d rttbf'J"'ablt- 9V b:aUUJ bubp • ~'5 

(Ca.a bt Uf'd I• Jlnd..loat mode; Built-in bane')' r«hargiogdrruilry.) 
• Flk romuu xcrptcd: lllury, Iaid fin. MOCorol.• S. 

MC I VISA I AM EX Call lod117 ror da ru httU! 

L 1___n_&_c_MI_._c_R_o_sv_sr_E_M_s_1N_c_._ 
7!4N. PASTORIAAV£., SUNNVVAl.£, CA 9'086 USA 
~ (408}7J0..5.51 I l"AX: (408) 7JO...Sfl l 80S:(40l)7J0..1.l l7 

MAYl99 1 • BYTE 373 

http:Cuc.d.bM
http:Orlhiz.es
http:t.lllCrn.al
http:Connc.cu
http:avail.bk
http:Optioa.al
http:gcocn.1e
http:SS9.95+S�l.00


EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, columns, or news stories in this issue 


Each reference is to the first page of the article or section in which the company name appears 


Company, Pase# Inquiry# 

A H 
Computer Associates, 29 Micro Computer Resources, 29 Abaton, 80 1310 Hertz Computer, 69 1295 
Computer System Architects, Micro Design International, Access Technology, 86 1275 Hewlett-Packard, 29, 44, 

70 1297 213 1258Acma Computers, 216 1400 126, 213, 287 983 
Contee Microelectronics Micro Express, 68, 216 1289 

Advanced Graphics 1081 
Adobe Systems, 29 1072 

U.S.A. , 145 1411 

Applicat ions, 213 1060 Hitachi America, 29, 201 , 213 1073Control Data, 213 1064 Micrografx , 266 1226 
Corporate Software, 29 Micrologic Software, 93 1160Advanced Logic Research, Human Designed Systems, 

29, 216 1401 238 1078CSA lnterprint, 10 Microsoft , 29, 126 1080 
Cubital , 137 Micro Technology, 213 1259Agility Systems, 177 978 
Custom Computer Systems, Microtek Lab, 69 1291Aldus, 29, 56 1171 

216 1407 Misys,216 1412Alfalfa Software. 80 1313 I 
Alphatronix, 213 1061 Cygnet Systems, 213 1065 MIT, 388 

IBM, 29 
American Mitac , 216 1402 MIT's Sloan School 

IDEC, 70 1298 
American Power Conversion , of Management, 177 978Individual Incorporated, 153 D Mitsubishi, 29 249 1228 lnfoCorp, 201 

MtXinu, 318 1152Amstrad, 10 Data Translation, 145 lnfonetics Research Institute, 191 MultiScope, 271 1224Apple Computer, 29, 48, 157 1165 Dataware Technolog ies, 29 Information Storage Devices, 29 
Aquidneck Systems Dell Computer, 29, 216 1408 Insight Development, 78 1308 


International, 213 1255 Delta Microsystems, 213 1066 
 Intel, 29 
Arche Technologies, 68 1290 Desktop Computing, 266 1225 NInteractive Systems, 318 1155 
Archive , 201 Desktop Data, 153 National Information Standards International Data, 177 978 
Areal Technology, 29 Digital Equipment, 137, 213 1067 Organization, 157 Intuit, 93 1161 
AST Research, 29 Dilog,213 1068 National Instruments, 145 IOtech, 145 
AT&T, 29, 213, 216 1062 Dr. T's Music Software, 93 1156 National Semiconductor, 29 

J 

Irwin Magnetic Systems, 92 1284 
1403 Dow Jones News/Retrieval, 157 Island Graphics, 292 1105 NCR, 238 1076 

Atari,93 1159 DTM, 137 NEC, 10, 29 
Atto Technology, 70 1296 Dyna Micro, 216 1409 NetFrame Systems, 153 

Network Comput ing Devices, 
238 1079

John Fluke Manufacturing, 145 B E Network Monitoring, 78 1307 

Belden Wire & Cable, 29 East Coast Software, 10 Next, 29 

K Novell, 29, 111 , 297 1222Bell & Howell Document Eastman Kodak, 287 1227 
Management Products, 213 1063 Eden Group, 29 Keithley MetrabY1e. 145Bellcore, 29 Elgar, 74, 249 1229 Kyocera, 10, 29 

Berkeley Systems, 93 1157 1301 0 
Bimillennium, 90 1279 Elk Horn Publish ing, 334 1148 Oakland Group, 84 1272 
Bitstream, 29 Epoch Systems, 213 1069 Oki,29 
Bitwise Designs, 216 1404 Everex Systems, 70 1300 L Open, 84 1273 
Blue Star Computers, 216 1405 ExabY1e, 201 , 213 1070 Optimem, 213 1260Laser Magnetic Storage 

International, 213 1256 

Borland International, 
Boca Research, 70 1299 Extended Systems, 277 981 

Library of Congress, 157 


29, 56, 86 1167 Literal , 213 1074 p 

1277 
 Lotus Development, 29, 93 1158F Pacific Data Products, 277 979 

Brigham Young University, 297 Lucky Computer, 216 1410 
Facit, 74 1304 Panacea,29 
F-Chart Software, 90 1278 Paracomp, 334 1150 
FileNet, 213 1071 PC Craft, 216 1413c Forrester Research, 191 M Peripheral Strategies, 191 

Cabletron Systems, 78, 153 1309 Fujitsu, 29 Phil Karn , 297 Mainstay, 334 1147 
Canon, 10, 29 Pick Systems, 318 1153Mannesmann Tally, 56 1168 
Casio, 74 1305 Pinnacle Micro, 213 1261Memorex Telex, 213 1257 

Cedar Software, 386 G Pioneer Communications, 213 1262 Metaphor, 29 

Clarity Software, 318 1154 Pivotal Technologies, 80 1312Gadgets by Small, 93 1162 
Clarkson University, 297 Preferred Publishers, 334 1149GCC Technologies, 29 
Compaq Computer, 29, 216 1406 PSI Integration, 80 1311GE Research and Development 

Center, 153 

GO Corp., 29 

Grid Systems, 29 
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Q
Quadrax laser Technologies, 

137 
Qualitas, 257 1231 
Quality Software Products, 86 1276 
Quarterdeck Office Systems, 

257 1232 

R 
Racal-lnterlan, 111 1221 
Ramtron International, 29 
Reflection Systems, 213 1263 
Ricoh, 201 , 213 1264 

s 
SAi Systems Laboratories, 

216 1414 
Samsung, 29 
Sankyo Seiki America, 201 
Sanyo, 29 
Seiko-Epson, 29 
Seikosha America , 56 1169 
Sequiter Software, 84 1274 
Severn Communications, 90 1280 
Sharp, 29 
Siemens-Nixdorf International , 

10 
Silicon Beach Software, 153 
Silicon Sports, 7 4 1302 
Sony Corp. of America, 

201 , 213 1265 
Specular International, 56 1170 
Step Ahead Software, 93 1164 
Storage Dimensions, 213 1266 
Storage Technology, 213 1267 
Storm Technology, 257 978 
Stratasys, 137 
Structural Dynamics Research , 

137 
Summus Computer Systems, 

213 1268 
Suncom Technologies, 69 1292 
Sun Microsystems, 29, 297 
Symsoft, 92 1282 
SynOptics, 153 
Systat, 93 1163 
Systems Integration 

Associates, 68 1288 
Systems Peripherals 

Consultants, 69 1294 

T 
Tandberg Data, 201 
Tandon, 216 1415 
Tandy, 29 
Tangent Computer, 216 1416 
Tektronix, 238 1080 
Telebit, 78 1306 
Texas Instruments, 29 
The Electronics Industry 

Association, 29 
The International Association 

of Hewlett-Packard Computer 
Users, 29 

The Norick Companies, 92 1283 
The Whitewater Group, 328 1146 
The Wollongong Group, 

111,297 1223 
Thinking Machines, 157 
3D Systems, 137 
Toshiba, 29 
Touche Micro Technologies, 

216 1417 
Tradewinds Peripherals, 69 1293 
Trimarchi , 213 1269 
Tripp Lite/Unison , 249 1230 
Tyan Computer, 68 1287 

u 
Underwater Kinetics, 74 1303 
University of San Francisco, 29 

v 
VCommunications, 92 1286 
Veritas Software, 92 1285 
Verity, 153 
Visual Technology, 238 1on 

w 
Wang laboratories, 29, 213 1270 
Wangtek, 201 
Western Telematic, 277 980 
Wildflower Software, 334 1151 
Wolfram Research, 90 1281 
WordTech Systems, 29 

x 
Xerox, 29, 177 978 

z 
Zenith Data Systems, 54 1166 
Zeos International, 216 1418 

A MESSAGE 


To OuR 
SUBSCRIBERS 


F ROM TIME 1D TIME WE 
make the BYTE subscriber list 

available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on­
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present­
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of ou:r mailing list, 
and look forward to finding informa­
tion of interest to them in the mail. 
Used are our subscribers' names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera­
ture. Should you wish to restrict the 
use of your name, simply send your re­
quest to the following address. 

fl\JTE MAGAZINE 
ATTN: SUBSCRIBER SERVICE 

P.O. Box 555 
HIGHTSTOWN, NJ 08520 ft~~ 
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READER 
• Correspond directly with company.SERVICE 

ALPHABETICAL INDEX TO ADVERTISERS 

Inquiry No. PageNo. 

401 313 R/E LTD ...... 9215-19 

402 3EST · USA . . .... 9215-76 


8 3M .... .. .. 19 

9 ABACUS .. .. ... 107 


10 ABACUS . . . ... ....... 107 

631 ABTECH . . . . .. . 92S0·11 

632 ABTECH . . . . . . . ... 92S0·11 

403 ABTECH,INC . . . . . .. 9215-65 

404 ABTECH,INC ............. 921S-65 


11 AOO ON AMERICA . . . . . . 369 

405 AGC ELECTRONICS CORP . 9215-24 


14 AK SYSTEMS .. .. . .. ...... 355 

15 ALPHA PRODUCTS .. .. 367 

16 ALA ................ . ....... 2,3 

17 ALA .. .. .. 2,3 

18 ALTECTECHNOLOGYCOAP ... 109 

19 ALTIMA SYSTEMS . 175 

20 AMO .. .. .. .. .. .. .. .. . 57 


406 AMOS LTD ............... 9215-48 

21 AMERICAN ADVANTECH . 360 

22 AMERICAN MEGATAENOS . . . 327 

23 AMERICAN MEGATRENOS . 327 

24 AMERICAN SMALL BUSINESS . 139 

25 AMS .... . 369 


378 AMS ... .. 369 

26 AMT,INT'L . . . . . . . . . . 356 


607 ANDSOR RESEARCH 92PC.14 

27 ANNABOOKS 290 

28 ANNABOOKS . . . . . . . . . . . . 346 

29 ANNABOOKS . 346 


407 AOC INT'L CORP ......... 9215-67 

32 ARCHER BUSINESS PRODUCTS 358 

33 ARCHER BUSINESS PRODUCTS 358 


578 ARIEL DESIGN.INC .. 92NE·20 

34 ARTISOFT,INC . . . . . . . . . 115 

39 ASP COMPUTER PRODUCTS.INC 45 


408 ATICO . . . . . . . . 9215-44,45 

409 ATICO ............... 9215-44,45 


35 ATRONICS INT"L . . . . ... 223 

36 ATAONICS INT"L .. ..... 223 


379 AUTOMATEOCOMP.TECH.CORP . 100,101 

380 AUTOMATEOCOMP.TECH.CORP . 100,101 


37 AVIEW TECHNOLOGY.INC ..... 311 

38 AVIEWTECHNOLOGY,INC ..... 311 


AVOCET SYSTEMS . . . .. 315 

40 B & B ELECTRONICS . . 355 


410 BAY TECHNICAL ASSOC .... 9215-6 

411 BAY TECHNICAL ASSOC .. . . 9215-6 

412 BEHAVIOR TECH.COMP.CORP 9215-73 


42 BEST POWER . . . . . . . . . 346 

BINARY TECHNOLOGY . . . . . . . 364 

BIX ................... 92SQ.14 

BIX . .. . . ... . 244,372 

BIX . . . . . . . . 92PC.16 

BIX . . . . . . . . . . . 921S-68,71,80 


450 BIX .. .. . . .. . 338,339 

BIX (INT'L) . . . . . . . . 273 


633 Bl-LINK COMPUTERS.INC . 92S0-24 

634 Bl-LINK COMPUTERS.INC . 92S0-24 

45 BLACK&WHITEINT"L ...... . . 311 


413 BLUE CHIP TECHNOLOGY . 921S·76 

46 BOFFIN LTD .. . . . . . ...... 155 

47 BOFFIN LTD ................. 155 

48 BORLAND INTERNATIONAL ... .. 11 

49 BORLAND INTERNATIONAL . 11 

50 BORLAND INTERNATIONAL ..... 31 

51 BORLAND INTERNATIONAL . .... 31 

52 BP MICROSYSTEMS 364 


551 BRUNO BLENHEIM . ... . . 92MW-15 

608 BRUNO BLENHEIM . . . . . . . 92PC.5 

635 BRUNO BLENHEIM ...... 92S0·18 

399 BUFFALO PRODUCTS (N.A.) . 197 


53 BUREAU OF ELECTRONIC PUB .. 94 

54 BUREAU OF ELECTRONIC PUB . . 94 


BUYERS MART. . . . .. 347-355 

609 BUZZWORDS INT'L .... . . 92PC.24 


BYTE BACK ISSUES . . . . . . . . 320 

BYTE BACK ISSUES . . . 92MW·20 

BYTE BACK ISSUES ....... 921S-46 


414 BYTE BITS . . . . . . . . . 9215-74 

BYTECARDDECK . 182 

BYTE CARO DECK . . ... .. 92MW-18 

BYTE INT'L CARO DECK . .. 921S·50 


415 BYTE PUBLICATIONS .... . 9215-79 

BYTE SUB.MESSAGE ... . . 337,375 

BYTE SUBSCRIBERS SERVICE 278 

BYTEWEEK . . . 9215-SOC-O 

BYTEWEEK/NEWSLETTER . 340 


56 BYTEIOEMOLINK . . . . . . . . . . . . 343 

57 B&C MICROSYSTEMS . . . . . . . . 371 

58 B&C MICROSYSTEMS ... 371 


356 B&C MICROSYSTEMS . . . 373 

59 CACHE .. .. .. .. .. .. .. 235 


CADRE TECHNOLOGIES . 92NE-13 

CADRE TECHNOLOGIES . 92PC.15 


60 CANON PRINTER DIVISION .... 168 

61 CAPITAL EQUIPMENT ... . ..... 102 

62 CAPITAL EQUIPMENT ......... 103 


636 CHAUMONT & ASSOCIATES 92S0-7 

418 CLARION SOFTWARE ... .. 9215-59 

417 CLARION SOFTWARE ..... 921S·59 


CLEO COMMUNICATIONS 319 


Inquiry No. PegeNo. 

579 CM VENTURES 92NE·5 

65 CNS,INC . . . . . . . . . . . . . 294 


418 COMPEX,INC . . . . ..... 9215-39 

419 COMPEX,INC ............ 921S-39 

420 COMPEX INTERNATIONAL . 921S·78 


70 COMPUADD . . ... 117-120 

66 COMPUAOD (INT'L) . . . . . Cll, 1 


421 COMPUCLASSICS . . 921S·21 

71 COMPUCOM . . . . . . . . . 357 


422 COMPUSAVE ............ 9215-49 

370 COMPUTER ASSOCIATES . 259 

an COMPUTER MODULES 363 

424 COMPUTER QUICK ...... . 9215-64 

425 COMPUTER QUICK ....... 921S-64 

581 COMPUTER SALES PROF . . 92NE·9 

582 COMPUTER SALES PROF . . 92NE·9 


COMP\/TER SOLUTIONS NW 921S-80C-O 

363 COMPUTER UPGRADES .. 313 

364 COMPUTER UPGRADES ..... 313 


72 COMPUTEALANE 368 

73 COMPUTERWISE . . . . . . 360 


COMPUTER/BYTE BOOK CLUB 264,285 

COMPUTER/BYTE BOOK CLUB 264A-B 


428 CONTROL TELEMETRY . .. 921S·72 

74 CONTROL VISION . . . . . . . . 364 


COPIA INTERNATIONAL LTD . . 288 

75 COREL SYSTEMS CORPORATION49 

76 COREL SYSTEMS CORPORATION49 

n COREL SYSTEMS CORP . 181 

78 COREL SYSTEMS CORP . 181 


611 CORPORATE TRIANGLE .. 92PC.19 

79 CORTEX 296 

80 covox 358 

81 covox . . 358 

82 CURTIS.INC . 322 

63 CYBEX CORP . . . . 272 

64 CYBEX CORP (INT"L) . n 

85 C&J MICRONICS . 364 

86 DATA VAC . 274 

87 DATACAP . . . . . . 357 


279 DATAFLOW AUTOMATA . 282 

68 DATALUXCORPORATION . 174 

89 DATALUX CORPORATION . 174 

90 DATAQ INSTRUMENTS . . . . . . . 346 

91 DATATRANS . . . . 364 


563 DATATRANS SYSTEMS.INC 92NE·11 

564 DATATRANS SYSTEMS.INC 92NE·11 

638 DATATRANS SYSTEMS.INC 92SQ.5 

639 DATATRANS SYSTEMS.INC 92SQ.5 

427 DATAVISION AG .......... 9215-55 

585 DEERFIELD DATA SYSTEMS92NE·16 


93 DELL (N.A.) . .. .. . .. ........ Cll , 1 

553 DEABYTECH COMPUTEAS,INC92MW·7 

554 DEABYTECH COMPUTEAS,INC92MW·7 

640 DERBYTECH COMPUTERS.INC 92S0-3 

641 OEABYTECH COMPUTERS.INC 9250·3 


94 OFI... .... .... 278 

95 DIGITAL VISION . . . 272 

96 DIGITAL VISION . . . . . 272 

97 DIGITALK . .. .......... 27 

98 OISCTEC . 254 

99 OISCTEC .. . .. .. . 254 


100 OISTAIBLrrED PROCESSING TECH 325 

101 DISTRIBUTED PROCESSING TECH 325 

428 DISTRIBUTED SOFTWARE LTD 9215-60 

102 DIVERSIFIED COMPUTER SYS . . . 364 

103 DOLCH ......... . ............ 51 

429 DCINTY COMMUNICATIONS . 9215-5 

430 OR. HUGGLE & PARTNER GMBH921S-16 

104 DTK .. 233 

105 DTK .. .... ................. 233 

571 EASTERN SYSTEMS.INC . 92MW·16 

586 EASTERN SYSTEMS.INC . 92NE-22 

612 EASTERN SYSTEMS, INC . 92PC.16 

106 EECS .. 366 

431 EIZO CORP ... . ......... . . 9215-2 

107 ELEX INTERNATIONAL . . . . .. 55 

432 ELEX INTERNATIONAL .... 9215-15 

108 ELEXOR,INC . . . 366 


ELONEX . . . . . . . . . 9215-37 

109 ERGO COMPUTERS ........ 52,53 

110 ESIX SYSTEMS . . . . . .. 105 


EVEREX SYSTEMS ........ 60A-B 

111 EVEREX SYSTEMS . .. . 59 

112 EVEREX SYSTEMS . . . . 60,61 

113 EXABYTE CORPORATION . . . . . 199 

114 EXABYTE CORPORATION . . . . . 199 

642 EXP/OEXPO .... 9250-16 

115 FALCO DATA PRODUCTS.INC .. 243 

116 FALCO DATA PRODUCTS.INC .... 37 

435 FAST ELECTRONIC GMBH . 9215-54 

587 FD MICROSYSTEMS . . . . 92NE·19 

588 FD MICROSYSTEMS ..... 92NE·19 

643 FD MICROSYSTEMS ..... 9250-13 

644 FD MICROSYSTEMS ..... 9250-13 

117 FIRST COMPUTER SYS.,INC . . . 358 

118 FIRST COMPUTER SYS.,INC . . . 358 

119 FIRST SOURCE INTERNATIONAL361 

120 FIRST SOURCE INTERNATIONAL361 

121 FIRSTMARK TECHNOLOGIES .. 114 

122 FIRSTMARK TECHNOLOGIES .. 114 
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GREENVIEW DATA .. . ... . ..... 161 
HEWlffi·PACKARDNETWORKPROD 221 RETAIL 

FlRSTMARK TECHNOLOGIES . . 114 
IBIS SOFTWARE . . . . . . 280 55332 ARCHER BUSINESS PRODUCTS 358 

55433 ARCHER BUSINESS PRODUCTS 358 MICROPRESS,INC . . . . . 921S·70 
640MICROPRESS,INC .... . . . . 9215-70 
841 
102 

954 OTHER APPLICATIONS­MICROSOFT . . . . . . . ... .. . 8,9 
SclenlltlclTechnlcal 

ROYKORE . . . . ... ... .... ... 104 
QUARTERDECK . . . . . . . . . . . . . 289 

119 
110 ESIX SYSTEMS .. . .. . . 105 120 

437IBM/MSDOS APPLICATIONS­
138955 OTHER APPLICATIONS­Word Processing 
146 

ISLAND SYSTEMS . 187 
KNOWLEDGE GARDEN ....... 308 402 
LANDMARK/SUPERSOFT . . . . . 279 11 
MULTISCOPE ... . 269A-B 21 
MULTISCOPE . . . . . . . . . . . . . . . 269 26 
OAKLAND GROUP.INC . . ... .. 266 28 
ONTRACK COMPUTER SYS . 92MW·24 29 
ONTRACK COMPUTER SYS . 92MW·24 408 
ONTRACK COMPUTER SYS . 92NE·20 409 
ONTRACK COMPUTER SYS . 92NE-20 40 
ONTRACK COMPUTER SYS . 92PC-20 413 
ONTRACK COMPUTER SYS . 92PC-20 
ONTRACK COMPUTER SYS . 92S0·20 57 
ONTRACK COMPUTER SYS . 92S0·20 58 
OPENETWORK.. . .... 122 356 
TEST TECHNOLOGY . 373 420 
TURBOPOWER SOFTWARE . ... 310 421 
UPGRADES,ETC 355 422 

424 

OTHER APPLICATIONS­ 425 

Buslneaa Ollie• 72 
90 

Mlscellaneous 
157 

351 ZYLAB . 172 
350 ZVLAB . 172 

158 
351 ZVLAB . 172 
350 ZVLAB . 172 

442 

947 IBM/MSDOS - CAD 172 
173956 OTHER-CAD 
174AMERICAN SMALL BUSINESS . 139 

MATHSOFT,INC .. . .. .. ... .. 301 175 

3EST ·USA .............. 921S-76 

ADD ON AMERICA . 369 
AMERICAN ADVANTECH . 360 
AMT, INT'L . 356 
ANNABOOKS . 348 
ANNABOOKS . . 348 
ATICO . 921S-44,45 

ATICO . . . . . . . . . 9215-44,45 

B & B ELECTRONICS . . . . . . . . . 355 

BLUE CHIP TECHNOLOGY . 921S·76 

BUYERS MART . . ... ..... . 347,355 

B&C MICROSYSTEMS . 371 

B&C MICROSYSTEMS ... . . ... 371 

B&C MICROSYSTEMS . . . ... . . 373 

COMPEX INTERNATIONAL . 9215·78 

COMPUCLASSICS . . .. . . 9215-21 

COMPUSAVE .......... .. 9215-49 

COMPUTER QUICK . . . . 9215-84 

COMPUTER QUICK . . . . 921S·64 

COMPUTERLANE . . . . 368 

DATAO INSTRUMENTS . . . . . . 346 

DERBYTECH COMPUTER5,INC92MW-7 

DERBYTECH COMPUTERS,INC92MW-7 

DERBYTECH COMPUTERS.INC 9250·3 

DERBYTECH COMPUTERS.INC 9250·3 

DIVERSIFIED COMPUTER SYS . 384 

FIRST SOURCE INTERNATIONAL381 

FIRST SOURCE INTERNATIONAL361 

GREY MATTER . . . . ... . . . 9215-69 

GUI CLEARINGHOUSE . 329 

HOOLEON .. . .. . .. .. 346 

IME . . 288 

IME . . . . . 288 

INEX INTERNATIONAL. .... 921S-72 

IVERSONTECHNOLOGY . . 130,131 

IVERSONTECHNOLOGY .. 130,131 

IVERSON TECHNOLOGY 133 

IVERSON TECHNOLOGY .. ... 133 


178 JOA MICRODEVICES . 348 
OTHER - CROSS DEVELOPMENT 6 JOA MICRODEVICES . . 382,383 

7 JDR MICRODEVICES .. .. . . 382,383 
BUZZWORDS INT'L . 92PC-24 ' JESSE JONES . . . 322 
DATAFLOW AUTOMATA . 282 183 KEITHLEY METRABYTE . 369 
GCOM,INC . . .. . ...... . 364 559 LUCKY COMPUTER .. .. . . . 92MW-5 



REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Your request for information will be processed immediately! 

Remove this page or copy 
Inquiry Card below which 

Print your name, address,Check off the answers to Circle the numbers on 
this page clearly and 

match the inquiry numbers 
and fax number clearly onquestions "A" through "E". 

fax it to the number above. 

assigned to items of interest 

to you. 


the form . 

Fill out this coupon carefully. PLEASE PRINT. A. What is your primary job 0. What operating systems arc you currenl ly 
funcllon/principal area of responsibility? using? (Check all that apply.) 

Name (Check one.) 12 D PC/MS-DOS 
1 0 MIS/DP 13 0 DOS + Windows 

lillc 2 D Programmer/Systems Analyst 1•D OS/2 
J D Adminis tration/Management 1sO UNIX 

Company • D Sales/Marketing 160 MacOS 
s D Engineer/Scientist 110 VAX/VMS 

Address E. For how many people do you influence the6 0 Other 

B. Wh.at is your level of management purchase of hardware or software? 
responsibility? 1s D 1-25 
1 D Senior-level 19 D 26-50 
s D Middle-level 20 D 51- 99 

City 

State/Province Zip 
9 D Professional 21 D 100 or more 

C. Are you a reseller (VAR, VAD, Dealer, 
( ) Consultant)? 
Country 

MAY 199110 0 Yes 11 0 NoPhone Number Fax Number 

Inquiry Numbers 1-495 Inquiry Numbers 496·990 Inquiry Numbers 991 -1479 

1 2 3 4 5 6 7 8 9 10 11 496 497 498 499 500 501 502 503 504 505 506 991 992 993 994 995 996 997 998 999 1000 1001 

12 13 14 15 16 17 18 19 20 21 22 507 508 509 510 511 512 513 514 515 516 517 1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 

23 24 25 26 27 28 29 30 31 32 33 518 519 520 521 522 523 524 525 526 527 528 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 

34 35 36 37 38 39 40 41 42 43 44 529 530 531 532 533 534 535 536 537 538 539 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 

45 46 47 48 49 50 51 52 53 54 55 540 541 542 543 544 545 546 547 548 549 550 1035 1036 1037 1038 1039 1040 1041 1042 1043 1044 1045 

56 57 58 59 60 61 62 63 64 65 66 551 552 553 554 555 556 557 558 559 560 561 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 

67 68 69 70 71 72 73 74 75 76 n 562 563 564 565 566 567 568 569 570 571 572 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 

78 79 80 81 82 83 84 85 86 87 88 573 574 575 576 577 578 579 580 581 582 583 1~1~1~1m1~1m1m1m1~1~1~ 

89 90 91 92 93 94 95 96 97 98 99 584 585 586 587 588 589 590 591 592 593 594 1079 1080 1081 1082 1083108410851086 10871088 1089 

100 101 102 103 104 105 106 107 108 109 110 595 596 597 598 599 600 601 602 603 604 605 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 

111 112 113 114 115 116 117 118 119 120 121 606 607 608 609 610 611 612 613 614 615 616 1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 

122 123 124 125 126 127 128 129 130 131 132 617 618 619 620 621 622 623 624 625 626 627 1112 11131114 1115 111611171118 1119 1120 1121 1122 

133 134 135 136 137 138 139 140 141 142 143 628 629 630 631 632 633 634 635 636 637 638 11231124 1125 1126 11 271128 1129 1130 1131 1132 1133 

144 145 146 147 148 149 150 151 152 153 154 639 640 641 642 643 644 645 646 647 648 649 1134 1135 1136 11371138 1139 1140 1141 1142 1143 1144 

155 156 157 158 159 160 161 162 163 164 165 650 651 652 653 654 655 656 657 658 659 660 114511461 147 1148 1149 1150 1151 11521 1531154 1155 

166 167 168 169 170 171 172 173 174 175 176 661 662 663 664 665 666 667 668 669 670 671 1156 11571158 1159 1160 1161 11621163 11641165 1166 

177 178 179 180 181 182 183 184 185 186 187 672 673 674 675 676 6n 678 679 680 681 682 115111681169111011111 112111311141115111611n 

188 189 190 191 192 193 194 195 196 197 198 683 684 685 686 687 688 689 690 691 692 693 11781179 1180 1181 1182 1183 1184 1185 1186 1187 1188 

199 200 201 202 203 204 205 206 207 208 209 694 695 696 697 698 699 700 701 702 703 704 1189 119011 91119211931 19411951196119711981199 

210 211 212 213 214 215 216 217 218 219 220 705 706 707 708 709 710 711 712 713 714 715 1200 120112021203 1204 1205 12061207 12081209 1210 

221 222 223 224 225 226 227 228 229 230 231 716 717 718 719 720 721 722 723 724 725 726 12111212121312141215121612171 218121912201221 

232 233 234 235 236 237 238 239 240 241 242 727 728 729 730 731 732 733 734 735 736 737 1222 12231224 1225 1226122712281229 1230 1231 1232 

243 244 245 246 247 248 249 250 251 252 253 738 739 740 741 742 743 744 745 746 747 748 1233123412351236123712381239 1240 12411242 1243 

254 255 256 257 258 259 260 261 . 262 263 264 749 750 751 752 753 754 755 756 757 758 759 1244 12451246 12471248 1249 1250 1251 1252 1253 1254 

265 266 267 268 269 270 271 272 273 274 275 760 761 762 763 764 765 766 767 768 769 770 1255 1256 1257 1258 1259 1260 1261 1262 1263 1264 1265 

276 2n 278 279 280 281 282 283 284 285 286 771 n2 n3 n4 n5 776 1n 778 779 780 781 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 

287 288 289 290 291 292 293 294 295 296 297 782 783 784 785 786 787 788 789 790 791 792 127712781279 1280 1281128212831284 1285 12861287 

298 299 300 301 302 303 304 305 306 307 308 793 794 795 796 797 798 799 800 801 802 803 128812891290 12911292 1293 1294 1295129612971298 

309 310 311 312 313 314 315 316 317 318 319 804 805 806 807 808 809 810 811 812 8 13 814 1m1~1~1~1m1~1~1~61~1~ 1 a 

320 321 322 323 324 325 326 327 328 329 330 815 816 817 818 819 820 821 822 823 824 825 13101311131213131314131513161317131813191320 

331 332 333 334 335 336 337 338 339 340 341 826 827 828 829 830 831 832 833 834 835 836 1321 13221323 1324 1325 1326 1327 1328 1329 1330 1331 

342 343 344 345 346 347 348 349 350 351 352 837 838 839 840 841 842 843 844 845 346 847 133213331334 1335 1336 13371338 1339134013411342 

353 354 355 356 357 358 359 360 361 362 363 848 849 850 851 852 853 854 855 856 857 858 1~13441~1~1W1~1~13501~1~1~ 

364 365 366 367 368 369 370 371 372 373 374 859 860 861 882 863 864 865 866 867 868 869 1354 1355 13561357 1358 1359 1360 1361 136213631364 

375 376 377 378 379 380 381 382 383 384 385 870 871 872 873 874 875 876 an 878 879 880 1365 13661367 1368 1369 1370 1371 1372 1373 1374 1375 

386 387 388 389 390 391 392 393 394 395 396 881 882 863 884 885 886 887 888 889 890 891 1376 13n 1378 1379 1380 1381 1382 1383 1384 1385 1386 

397 398 399 400 401 402 403 404 405 406 407 892 893 894 895 896 897 898 899 900 901 902 1387 13881389 1390 1391 1392 1393 1394 1395 1396 1397 

408 409 410 411 412 413 414 415 416 417 418 903 904 905 906 907 908 909 910 911 912 913 1398 1399 1400 1401 1402 1403 14041405 140614071408 

419 420 421 422 423 424 425 426 427 428 429 914 915 916 917 918 919 920 921 922 923 924 14091410141114121413141414151416141714181419 

430 431 432 433 434 435 436 437 438 439 440 925 926 927 928 929 930 931 ~32 933 934 935 1420 1421 14221423 1424 1425 1426 1427 1428 1429 1430 

441 442 443 444 445 446 447 448 449 450 451 936 937 938 939 940 941 942 943 944 945 946 1431 14321433 1434 1435 1436 1437 1438 14391440 1441 

452 453 454 455 456 457 458 459 460 461 462 947 948 949 950 951 952 953 954 955 956 957 1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 

463 464 465 466 467 468 469 470 471 472 473 958 959 960 961 962 963 964 965 966 967 968 1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 1463 

474 475 476 477 478 479 480 481 482 483 484 969 970 971 972 973 974 975 976 977 978 979 1464 1465 14661467 1468 1469 1470 1471 14721473 1474 

485 486 487 488 489 490 491 492 493 494 495 980 981 982 983 984 985 986 987 988 989 990 1475 1476 14n 1478 1479 

D I s11bscribe to BYTE. D I do 1101 s11bscribe to BYTE. 0 Please send me one yearofBYTE Magazine for $24.95 and bill me. Offer valid i11 US. and possessions only. 



Buy with 


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 service 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? 

• 	 Are credit card charges held 
until time of shipment? 

• 	 What are shipping costs for 
items ordered? 

re) Direct Markding Association , Inc. 1988 

ence 
Reputable computer dealers This message is brought to you 
will answer all these questions by: 
to your satisfaction. Don't the MICROCOMPUTER 
settle for less when buying your MARKETING COUNCIL 
computer hardware, software, of the Direct Marketing 
peripherals and supplies . 

Association, Inc. 
Purchasing Guidelines 	 6 E. 43rd St., 

New York, NY 10017• 	 State as completely and ac­

curately as you can what 

merchandise you want in­

cluding brand name, model 
 MMCnumber, catalog number. 

MICROCOMPUTER 
• 	 Establish that the item is in MARKETING COUNCIL 


stock and confirm shipping of the Direct Marketing Association. Inc. 


date. 

• 	 Confinn 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, cl o 
OMA, 6 E. 43rd St., New York, 
NY10017. 

~--------- ;Cl- ~t [(lt'tfl.ltCf.'... 
. ·; 

I 

) I llilll::I 
J 



2048x8 350ns 2• 4.95 
4096x8 250ns 24 3.95 
81 92x8 450ns 28 3.95 
81 92'8 250ns 28 3.95 
8 192x8 200ns 28 4 .49 
16384x8 200ns 28 4.95 
32768x8 250ns 28 4.95 
32768x8 250ns 28 5.95 
65536•8 250ns 28 5.95 
131072.-.:8 200ns 32 17.95 

• 

• 

SIZE SPEED 

4116·150 16384xt 150ns 16 1.49 
4164-150 6553Gx\ 150ns 16 2.49 

•Manual PART# SPEED PRICE 

•Softwal'e guide 8087 SMHz 89.95 
•5 Yoar Wa"anty 8087-2 BMHz 129.95 

8087-1 tO MHz 169.95 
80287-XL 12MHz 199.95 
80387· 16 16MHz 359.95 
80387-20 20MHz 399.95 
80387-25 25MHz 499.95 
80387-33 33MHz 649.00 
80387-SX 16MHz 299.95 
80387-SX20 20MHz 39_!95 

YOUR MOTHERBOARD CONNECTION! 

4164·120 65536K1 120ns \6 2.89 
4164·100 65536•1 IOOns \6 3.39 
TMS4464·12 6553Gx4 120ns 18 3.95 
41256-15-0 262144x1 tSOns 16 1.95 
41256-120 262144x1 120ns 16 2.15 
41256-100 262144xl lOOns 16 2.25 
41256-80 262144r1 80ns 16 2.75 
414256-100 26214411.t. IOOns 20 8.95 
414256-80 262144x4 eons 20 9.95 
IMB· 120 1048576xl t20ns 18 7.95 
1MB·100 104 8576)( 1 100ns 18 8.95 
1MB·80 1048576• 1 aons 18 9.95 
1MB·70 1048576x 1 70ns 18 10.75 
1MB·80 1048576x1 60ns 18 11 .05 

SIMM SIP MODULES 
P~RT# ___SIZE SPEED FOR PR!9.£_ 

41256A9B-60 256K x 9 eons SI MM/PC 33 .95 
421000A8B-10 1M8x8 IOOns SI MM/MAC 79 .95 
421000A9B·10 1M8x9 100ns SIMM/PC 79 .95 
421000A9B-80 1M8x9 80ns SIMM/PC 89.95 
421000A9B-60 1M8x 9 60ns SIMM/PC 99.95 
256Kx9SIP-60 25E K X 9 BOns SIPIPC 33.95 
256KK9SIP-60 
1MB•9SIP-10 

25E K X 9 
lMB x 9 

60ns 
1oons 

SIP/PC 
SIPIPC 

39.95 
79.95 

1MBx9SIP-80 IMB x 9 eons SIP/PC 89.95 

intef MATH CO-PROCESSORS 

CYRIX CO-PROCESSORS 
STATE·Of·THE·AAT TO SAVE YOU LONGt:VITY WORRltSI 

MANUAL & SOFTWARE GUIDE. FULL 5· YEAR GUARANTEE! 

83D87-1 6 16 MHz .. $299.95 83D87·33 33 MHz $549.00 
83D87·20 20 MHz ..... 319.95 83587-16 (SX) 16 MHz .. 269.95 
83D87·25 25MHz ...... 419.95 83587·20 (SX) 20 MHz .. 329.95 

16MHz MINI 386-SX $39995 
• NORTON SI 15.3 • LANDMARK AT SPEED 20.8 
• USES 16MHZ INTEL 80386SX CPU• EXPANDABLE TO 8MB ON 
BOARD • AMI BIOS• CHOOSE FAST 0 WAIT STATE OR 1 WAIT 
STATE FOR ECONCMICAL USE OF SLOWER RAM· FIVE 16·BIT 
AND THREE 8·BIT EXPANSION SLOTS • CHIPS & TECHNOLOGY 
NEW ENHANCED ADVANCED TECHNOLOGY (NEAT) CHIPSET 
· SOCKETED FOR 80387SX CO-PROCESSOR · 8.5" X 13" SIZE 
FITS IN MINl-286 AND FULL-SIZE 286 CASES 

MCT·386SX ... ................. ............ .. ... ....... ..... .. .. $399.95 


MCT-386SX-20 20 MHZ VERSION ..... .................. .. $499.95 


12MHz MINI 286 

$19f195:1AN 

Jai~ 
4" MODULAR CIRCUIT TECHNOLOGY 

•NORTON SI 14.0 •LANDMARK AT SPEED 15.9 
• EXPANDABLE TO 4MB ON·BOARD USING SIMMS • FIVE 
16·BIT AND THREE 8·BIT SLOTS • 8.5" X 8.75" SIZE FITS 
MINl·286 AND FULL·SIZE 286 CASES 

MCT-M286-12 .. ............................................... $199.95 


25MHz CACHE 486 $1995 
• LANDMARK AT SPEED 114! 
HIGH·PERFORMANCE MOTHERBOARD FOR CAD/CAM/CAE 

WORKSTATION. LAN SERVERS. MULfl.TASKING, MULTI-USER 
OR XENIX APPLICATIONS • INTEL 80486 CPU WITH INTERNAL 
MATH CO-PROCESSOR AND SK CACHE · 128KB CACHE 
MEMORY ON BOARD · EXPANDABLE TO 16MB ON BOARD 
USI NG I MB X 9 SIMMS OR 256K X 9 SIMMS (0KB INSTALLED) 
· SOCKETED FOR WEITEK 4167 MATH CO-PROCESSOR · EIGHT 
16·BIT BUS SLOTS• AMI BIOS • SOFTWARE SELECTABLE 
SPEEDS •FULLY COMPATIBLE WITH OS/2, NOVELL. DESOVIEW. 
XENIX, WINDOWS AND WINDOWS 3.0 

MCT-486MB25 25 MHZ VERSION .............. $1,995.00 

MCT·486M833 33 MHZ VERSION .. ...... $2,495.00 

MORE MOTHERBOARDS ••• 
MCT-M386-25 25 MHZ MIN1·386 ............................... $799.00 


MCT-C386-33 33 MHZ CACHE MINl·386 ....... ....... .. $1 ,299.00 


MCT·C386·25 25 MHZ CACHE MINl·386 ... ... ...... .... $1 ,199.00 


MCT-386MBC-33 FULL SIZE 33MHZ CACHE 386 . $1 ,195.00 


MCT·386MBC-25 25 MHZ CACHE 386 ...... $999.00 

MCT-M286-20N 20 MHZ 286 W/NEAT CHIPSET ... ... . $389.95 


MCT-M286-16N 16 MHZ 286 W/NEAT CHIP SET ....... $289.95 


MCT-M286-12N 12 MHZ 286 W/NEAT CHIPSET ....... $269.95 


MCT-TURB0· 10 10MHZ 8088 ........................... $99.95 


UPRIGHT CASE 
s2499s 

FOR STANDARD. FULL SIZE AND 
MINl·MOTHERBOARDS 

250 WATT POWER SUPPLY 

MOUNTS FOR 3 FLOPPY AND 
4 HARD DRIVES 

TURBO AND RE SET SWITCHES 

SPEED DISPLAY. POWER, DISK LEDS 

MOUNTING HARDWARE. FACE PLATES 
AND SPEAKER INCLUDED 

CASE-100 . .. .. ...................... $249.95 

MORE CASES .. . 
CASE-200 UPRIGHT HOLDS 11 DRIVES ........... $499.95 

CASE-120 MINl·UPRIGHT W/200 WATT PS ....... $199.95 

CASE-70 FULL-SIZE 286· STYLE CASE ........... . $89.95 

CASE-SO MINl·SIZE 286-STYLE CASE .............. $59.95 

CASE·FLIP FLIP·TOP 8088·STYLE CASE .. . $39.95 

CASE-SLIDE SLI DE· TYPE 8088·STVLE CASE •••....... $39.95 

CASE-JR-200 MIN-SIZE CASE WITH 200W PS ........ $149.95 


REPLACEMENT POWER SUPPLIES ... 
PS-135 135WATTPSFOR8088(110/220V) .......... $59.95 
PS-150 15-0 WATT PS FOR 8088 (110/220V) ............ $69.95 
P5·200X 200 WATT PS FOR 8088 (110/22llV) . ... $89.95 
PS-200 200 WA TT PS FOR 286/386 (110/220VI .. .. ... $89.95 
P5·250 250 WA TT PS FOR 286/386 (\ 1 Ol220V) ..... $129.95 

EPROMS 
PARTM SIZE 

$7995 
• ADDRESS DECODINGLOGIC. DATA BUFFERING, 2 LSI CIR· 
CUITS FOR PROGRAMMABLE DIGITAL tp'& COUl'JTER-TIMER 
FUNCTIONS • LOGICALLY GROUPED • ACCESSES ALL VO 
SIGNAL CONNECTIONS • CLEARLY LABELLED BUS LINES 

MCT'S MODULAR 
PROGRAMMING SYSTEM 
USE 1 SLOT TO PllOGllAM EPROMS, PROMS, PALS a MOREi 

HOST ADAPTOR CARD/CABLE $2995 

• UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD­
ULES · SELECTABLE ADDRESSES PREVENT CONFLICTS 
MOD-MAC 

UNIVERSAL 
MODULE 

$49995 
• ACCEPTS UP TO 24 FOURTEEN·PIN ICS • ACCEPTS 9, 15. 
25 OR 37·PIN O.SUB CONNECTORS • PROGRAMS EPROMS. 
PDS-601 ................................. ........................ .. ·••• $79.95 EEPROMS, PALS, Bl-POLAR PROMS, 


PDS-600 ABOVE CARD WITHOUT DECODE ............ $49.95 
 8748 & 8751 SERIES DEVICES; 16V8 AND 
20V8 GALS (GENERIC ARRAY LOGICj FROM 

PDs-611 16·BIT BUS BREADBOARD WITH DECODE . $89.95 LATTICE. NS. SGS · TESTS TTL & CMOS IC'S; DYNAMIC 
PDS-610 ABOVE CARD WITHOUT DECODE •••• •••. •••• $59.95 AND STATIC RAM · LOAD DISK. SAVE DISK, EDIT. BLANK 

CHECK. PROGRAM. AUTO, READ MASTER, VERIFY & COM· , ­
PARE .· TEXTOOL SOCKET FOR ,3"·6" WIDE !CS (8 - 40 PINS) MORE·PROiOT-YPE CARDS: · 
MOD·MUP .............. .. .. ......... ............................ . $499.95 


FR-4 EPOXY GlASS LAMINA'TE wm1 GOLD-PLATED EDGE: 

MOD-MUP·EA 4-UNIT ADAPTOR . ......... ........ ........ $99.95
CARD FINGERS AND SILK-SCREENED LEGENDS 

JDR-PR1 8·BIT WITH +5V ANO GROUND PLANE .....•... $27.95 EPROM MODULE 
JDR·PR2 AS ABOVE. wmi llO DECODING LAYOUT •• $29.95 

• PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS & 16K TOJDR-PR2-PK PR2 BUFFERING/DECODE PARTS KIT •.• $8.95 
1024K EEPROMS • HEX TO OBJ CONVERTER • AUTO, 

JDR·PR10 16·BIT WITH VO DECODING LA VOUT •..•.•.. $34.95 BLANK CHECKIPROGRAMNERIFY • VPP 5. 12.5. 12.75. 13, 21 
JDR-PR10-PK PA10 BUFFERING/DECODE PARTS •.• $12.95 & 25 VOLTS • NORMAL. INTELLIGENT, INTERACTIVE & QUICK . 

EXT·80286 266·COMPATIBLE EXTENDER CARD ••..•. .. $39.95 PULSE PROGRAMMING ALGORITHMS . 

MOD-MEP ......... .... .. ... ................... .. ........... ........ $119.95 

MOD-MEP-4 4-EPAOM PROGRAMMER .. .•. ... •.••...• . $169.95 
DATARASE II EPROM ERASER $3995 

OTHER PROGRAMMING MODULES •••CONVENIENT POCKET·SIZEI 
MOD· MPL PAL PROGRAMMING MODULE •.•.••••.•..... 249.95ERASES ALL SIZES OF EPROM 
MOD-MMP MICROPROCESSOR PROGRAMMER .... 179.95 
MOD-MIC DIGITAL IC & MEMORY TESTER •.••••••..•.. 129.95 

UPT04AT ATIME 

WALL PLUG POWER SUPPLY 
MOD-MBP Bl -POLAR PROM PROGRAMMER .........,. 259.95 

DATARASEll .. . 
PAI. DEVELOPMENT SOFTWARE 

REQUEST OUR FREE 100-PG CATALOG 
FOR OUR ENTIRE DEVELOPERS UNEI 0 I 

:;~~t~~~:n~~~~'~!0~~~9~o~,~~':;b~:~~~?~~~¢i~t,~~~ ~~!,~~~ 
yo! our terms is avarlablu upon request Items pciured may only be representatrve. 
VlCES. INC. Modular Circu11 Technology. Utlleloot. Miniloot ana Superfool aro 
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101·KEY 

$6995 
101·KEY WITH 12 FUNCTION KEYS• 28Sf.l86/'86 COMPATIBLE 
BTC-5339 •..............•......•..•. ....•............ •. ...•........... $69.95 
FC-3001 101 ·KEY.12 F·KEYS & CALCULATOR ............. $74.95 
BTC-5060 64-KEY WITH 10 FUNCTION KEYS .............. $59.95 

COLOR HAND $
599SCANNER! 

• 400 DPI 16·COLOR DITHER MODE : 
200 DPI 16·SHADE GRAY·SCALE 
MODE • MONO MODE FOR B&W LINE 
ART AT 100. 200. 300 OR 400 DPI 
• ZSOFT PC PAINTBRUSH VI PLUS 

CHS·4000.. . .. .................$599.00 
HS-3000 32 GRAY SCALE SCANNER WIPAINT 
OCR· SOFT CARETS OCR SOFTWARE 

LOG/TECH PRODUCTS 
LOGC9 SERIAL MOUSE ........ $98.95 
LOGC9·P SERIAL MOUSE WIPAINTSHOW ..... $109.95 
LOGC9-WIN SERIAL MOUSE WNllNDOWS 3.0 ... $149.95 
LOGB9 BUS MOUSE ...................... ..•.. .... .. $89.95 
LOGB9·P BUS MOUSE W/PAINTSHOW .......... $104.95 
TRACKMAN SERIAL TRACKBALL .... . . ........... $99.95 
TRACKMAN·B BUS TRACKBALL ..... .. ... $99.95 

2400 BAIJD MODEM 

$8995 

MCT-FAXM 2400 BPS INT. WITH FAX SEND .. 

VIVA 2400 BAIJD MODEM 

$11995 
• 2400/1200/300 BAUD OPERATION • HAYES AT 
COMMAND SET COMPATIBLE • EXTENDED 
S·REGISTER PROGRAMMING • SPEAKER & 
2ND PHONE JACK • STD RS·232C INTERFACE 
VIVA·24E ................................ $119.95 

VIVA·24MNP ERROR CORRECTING VERSION 

PCEM7296 INTEL 9600 BPS EXTERNAL MODEM .. 

-F' MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 
1.44MB FLOPPY 
CONTROLLER 

$4995 
· 60681266 COMPATIBLE 
• SUPPORTS 2 FLOPPIES 

(360K . 720K, 1.2MB & 1.44MB) 

~ I· :ill, : ·, ..: •mol 
~ .. ~. 111 ' 

:. . 
: - --~......4"}> 

• USER SELECT AS PRIMARYOR SECONDARY 13RD OR 4TH) 
FLOPPY 

MCT­FDC-HD ................................... .................. $49.95 
MCT­ FDC-H04 4 FLOPPY VERSION ...................... $59.95 
MCT­FDC FLOPPY CONTROLLER .... ..... ... $29.95 
MCT-HDC HARD DRIVE CONTROLLER ....... $79.95 
MCT· RLL ALL HARD DR IVE CONTROLLER ..... .... $89.95 
MCT-IDE IDE HARD DRIVE CONTROLLER ..... .. ........ $39.95 
MCT­ESDI 16-BIT ESDI DRIVE CONTROLLER ....... $149.95 

16-BIT FLOPPY/HARD 
CONTROLLER 
• I :1 INTERLEAVE FOR 
IMPROVED PERFORMANCE 
• CONTROLS 2 HARD DRIVES 

AND 2 FLOPPY DRIVES 
• CONCURRENT OPERATION 

OF 1 FLOPPY/1 HARD DRIVE 

m ~ c . , 

. -

MCT-FAFH ............ ............. ................ .............. . . $149.95 
MCT-AFH­RLL 16-BIT FIH ALL CONTROLLER ... ...... $199.95 
MCT­IDEFH IDE FIH CONTROLLER .......................... ... . $69.95 
MCT· SCSl· FH SCSI FIH CONTROLLER .. .... .. .... $79.95 
MCT­IDEIO 16·BIT IDE MULTI llO CARD .. . .......... $89.95 
MCT­AIO 8·BIT 286t.l66 MULTI 110 CARD ............. $59.95 
MCT-10 8·BrT 8088 MULTl llO CARD ... ........ $59.95 

SYSTEM DIAGNOSTICS CARD 

$4S95 
WORKS WHEN SOFTWARE CAflliQI 

26613861466 COMPATIBLE 

PLUG INTO SLOT, READ LED 
DISPLAY AND CHECK YOUR BIOS 
MANUAL FOR ERROR CODE 

VIEW LEDS ON -BOARD OR ON BACK-PANEL 
PCODE ..............•...•..•. ......••..•..•......................... ..• $49.95 

MCT· EEMS l&BITEEMSCARD ................................. $149.95 
MCT­AEMS 16·BIT EMS CARD(USES IMB DRAMS) . $129.95 
MCT-AEMS-256 USES 41256 DRAMS ...................... $129.95 
MCT­EMS B·BIT EMS CARD 2MB CAPACITY ............ $129.95 
MCT-RAM 6-BIT 576K RAM CARD .............................. $49.95 

8/16-BIT VGA 

$14S95 

• 8068 OR 28613861486 PC COMPATIBLE• 800 X 600 IN 16 
COLORS • 256K VIDEO RAM • SUPPORTS ANALOG AND TIL 
MCT-VGA •. .•. .•..•......•..•..•...•. .......•..•..•...•..• .......... $149.95 

MCT-VGA-8 B·BIT VERSION...... ... . $149.95 
MCT-VGA-1024 1024 X 766 VGA .... . $169.95 
MCT-VGA­1024+ 1024 X 766 IN 256 COLORS ..... $199.95 
MCT·MGEIO MONO MULTI UO, IDE FIHCARD ........ $129.95 
MCT­MGP MONOGRAPHICSIPR INTER CARD .. ... ... .. $49.95 
MCT-CGP CGA GRAPHICS FOR RGB MONITOR ....... $49.95 
MCT-EGA EGA CARD WITH 256K RAM .. .... $149.95 

&J> Seagate 
,::$249 

&Seagate 

$9995 
1.44MB 
HIGH DENSITY 
3-1/2" DRIVE 
• BO TRACKS • 135 TPI 
• READ AND WRITE 7<0K DISKS, TOO 
• INCLUDES All NECESSARY MOUNTING HARDWARE 

FDD-1 .44X BLACK FACEPLATE ....... $99.95 
F00-1 .44A BEIGE FACEPLATE ........ .. ............. $99.95 

MF355A 3· 112" MITSUBISHI 1.44MB, BEIGE ................. $129.95 
MF355X 3·1 12" MITSUBISHI 1.44MB, BLACK ........... ... $129.95 
FDD-360 5· 114.DOUBLE·SIDED DD 360K ........ $69.95 
FD-558 5·114" TEAC DOUBLE-SIDED DD 360K .... ... . $89.95 
FDD-1 .2 5· 114" DOUBLE-SIDED HD 1.2M ........ ....... $89.95 
FD-55GFV 5·114" TEAC DOUBLE·SIDED HD 1.2M ....... .... $99.95 

NORTON 
VTIUTIES 
ADVANCED 
EDITION V4 ..01 
THE WORLD'S MOS\ P,OPULAR DISK & DATA 
MANAGEMENT PROGRAM , 
• RECOVERS LOST FILES AND DAMAGED DATA 
• IMPROVES' HARD DISK ACESSES BY ORGANIZING DAJ'A 
• EASY·TO-USE POP-UP WlNDOWS & MESSAGES 
• UPGRADABLE V.ERSION4.01 
NORTON-4.01 ... _. .............................................. $34:95 

WHILE SUPPLIES LAST! 

HARD DRIVES 

21 84 
MB $199 MB 
42 122 
MB $299 MB 

FORM MODEL SIZE FORMAT MS PRICE 

J-1 /2" ST-125A 21.4Mll IDE 28MS $259 
J-1 / 2" ST-138 32. IMIJ MFM 40MS $269 
3- 1 /2" ST-13BR 32.lMll RLL 40MS $289 
3- 1 / 2" ST-138A 32. IMB IDE 28MS $269 

. _5-1}4" ST·251N 42.BMB SCSI 40MS <;399 
5-1 / 4" ST-251-1 43.lM B MFM 28MS $299 
J-1 /2" ST-157A 48.6MB IDE 28MS $299 
3- 1/ 2" ST-157N 48.6MB SCSI 40MS $359 
5-1;.t'' ST-277N-1 64.9Mll SCSI 28MS $439 
5- 1/ 4" ST-277-1 65.5Mll RLL 28MS $349 
5- 1 / 4"' ST-4096 80.2Mll MFM 28MS S569 
5- 1 / 4" ST-296N 84.9MB SCSI 28MS $449 
5-1 / 4" ST-4144R 122.?Mll RLL 28MS $699 
3- 1 (2" ST-1 144A 125Mll IDE 19MS $649 
:l· l / 2" ST-1201A 180Mll IDE I SMS $799 

MONITORS 
NEC-MULTl-3D 
• 1024X768 RESOLUTION ·.26MM DOT PITCH • COMPATIBLE 
WITH 8514A, SUPER VGA. APPLE MAC II , VGA. EGA & CGA 
NEC-MULTl-30 ..... .............................................. $649.00 

JOA-MULTI 14" MULTISYNCH MONITOR ....... $429.95 
CM-1440 SEIKO 14" DUAL FIXED FREOUENC:Y ..... ... $599.00 
CM-1450 SEIKO 14" NON· INTERLACED VERSION .... $749.00 
VGA-MONITOR 14" VGA MONITOR .......... $379.95 
MONO-VGA 14" PAPERWHITE VGA MONITOR ....... $139.95 
EGA-MONITOR 14" EGA MONITOR ........................... $339.95 
GM-1489 14" SCREEN MONOCHROME . .... $139.95 
MONO-SAMSUNG 12' FLAT SCREEN ...... . ..... $129.95 
VGA-PKG 14" VGA MONITOR & CARD 640X<80 RES $499.00 

PROMETHEUS MODEMS 
PR0-96EF 9600 BPS EXTERNAL WITH FAX ..... $679.00 
PRO-MAXI 2400 BPS INTERNAL W/9600 FAX ... $199.95 
PR0-241 2400 BPS INT. WITH PROCOMM ....... $99.95 
PR0-24MNP 2400 BPS INT. WIERROR CORR ..... $129.95 
PR0·24EMNP 2400 BPS EXT. WIERROA CORR .... $159.95 
PR0·24E 2400 BPS EXTERNAL . ... $139.95 
PR0-24ME 2400 BPS MINI·EXTERNAL ............. $109.95 
PRO-EFXM-96 2400 BPS MINl·EXT. WIFAX SEND . $169.95 

1024X 768 
VGA PACKAGE 

$599 ~ 
RELYSIS 9514 MONITOR 
• UP TO 1024 X 768 RESOLUTION 
• 1 :1 ASPECT RATIO AT 640 X 480 

& 1024 X 768 • .28 DOT PITCH 
• 14· NON·GLARE SCREEN 
• VGA , EGA. CGA. MDA, HGC COMPATIBLE 
1024 X 768 INTERFACE CARD 
• 8116-BIT 8068128613861486 COMPATIBLE 
• 51 2K VIDEO RAM EXPANDABLE TO !MB 
• AUTO MODE SWITCHING • 256 COLORS FROM 262.000 
• WINDOWS 3.0 COMPATIBLE • INCL. SOFTWARE DRIVERS 
VGA-PKG·1024+ ..•..••.•• .•. ..................... ...•..•. .•... . $599.00 
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U sting 2c continued 

#include "evc.h" 

static void evc_prog_l( ) ; 

main() 
{ 

SVCXPRT *transp ; 

(void)pmap_unset(EVC_PROG , EVC_VER); 

transp = svcudp_create(RPC_ANYSOCK) ; 

if (transp == NULL) { 


(void)fprintf(stderr, "Cannot create udp service . \ n" ) ; 
exit(l) ; 

if (!svc_re1'ister(transp, EVG_PROG , EVG_VER, evc_prog_l, 
IPPROIO.UDP) ) ( 

(void ) fprintf(stderr, "unable to register {EVC_PROG , 
EVG_VER , u~dp}. \ n"); 

exit(l); 

transp = svctcp_create(RPC_ANYSOCK,0,0); 
if (transp == NULL) { 

(void)fprintf(stderr, "Cannot create tcp service. \ n" ); 
exit(l) ; 

if (lsvc_register(transp, EVC_PROG , EVC_VER, evc_prog_l , 
IPPROTO .RCP)) { 

(void)fprintf(stderr, "unable to register {EVC_PROG, 
EVC_VER, tcp} . \ n"); 

exit(l); 

svc_run() ; 

(void) fprintf(stderr, "svc_run returned \ n"); 

exit(l); 


static void 
evc_prog_l(rqstp , transp) 

struct svc_req *rqstp; 
SVCXPRT *transp; 

union { 
int evc_climate_l_arg; 


} argument ; 

char *result; 

bool_t (*xdr_argument)(), (*xdr_result)(); 

char (*local)(); 


switch(rqstp->rq_proc ) 
case NULLPROC: 

(void)svc_sendreply(tr ansp, xdr_void, (char *)NULL) ; 
return; 

case EVC_CLIMATE: 

xdr_argument = xdr_int; 

xdr_result = xdr_climate; 

local= (char *(*)())evc_climate_l; 

break; 


default: 

svcerr_noproc(transp); 

return ; 


bzero((char *)&argument, sizeof(argument)); 

if (!svc_getargs(transp, xdr_argument, &argument)) 


continued svcerr_decode(transp); 

com inued f rom page 317 
&bay_nurnber, 
xdr_climate , &cl i mate, 
t i meout ); 

The procedure number , XDR routines, 
and call and routine values are the 
same as with the callrpc function . The 
timeout value is a timeval struct pro­
viding the retry time for UDP communi­
cations. It 's ignored for a TCP/IP link. 

The correspond ing server a rrange­
ment uses an SVCXPRT transport handle, 
which is created by svcudp_create or 
svctcp_create: 

SVCXPRT *svcP; 

svcP = svcudp_create 
( RPC_ANYSOCK ); 

The single argument is the network 
socket that is used for the handle; pass ­
ing RPC_ANYSOCK will cause svcudp_ 
create to open a socket. Two additional 
arguments are requ ired for svctcp_ 
create: the sizes of the rece ive and 
transmit buffers it should allocate (you 
can specify 0 to use defaults). The server 
then registers it s fun ctions via svc_ 
r egister: 

svc_register( svcP, EVC_PROG, 
EVC_VER, evcfunc, IPPROTO_UDP); 

specifying the program number and pro­
gram version, a routine to handle all re­
quests for that program, and the type of 
transport. Once the services have been 
registered, the server calls svc_r un. 

The s vc_register fun ct ion, like 
registerrpc, actually registers a ser­
vice with a server program, the port 
mapper. The port mapper accepts RPC 
requests and delivers them to the appro­
priate program so registered. Before reg­
ister ing the function , you may wish to 
unregister it to erase any lingering trace 
of an old incarnation : 

pmap_unset ( EVC_PROG, EVC_VER ) ; 

A big difference in this server ar­
rangement is that the registered function 
takes care of all the procedure numbers 
for a particular progra m number. The 
function (in this case, evcfunc) is passed 
the address of a svc_req structure and 
the transport handle. The function then 
must check the rq_proc member of the 
svc_req structure to find out wh ich pro­
cedure was requested and handle it ap­
propriately. 

By convention , all servers respond to a 
procedure number of 0, as a sort of "are 
you there?" request. The return value is 
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simply a void. If the procedure number is 
invalid, the server should respond by 
calling svc_noproc with the transport 
handle as the argument. 

In processing valid requests , two pro­
cedures are used to get arguments and 
send replies: 

svc_getargs{ svcP, xdrproc , 
dataP ) ; 

fetches the argument described by the 
XOR procedure xdrproc; dataP is the 
address of a variable to receive the data 
(e.g ., a basic type or a pointer to a 
struct). 

svc_sendreply( svcP, xdrproc, 
dataP ) ; 

returns data using the same calling con­
vention . To execute the deletion XOR 
function (if any pointer or variable­
length data was received) , use: 

svc_freeargs{ svcP, xdrproc, 
dataP ); 

You can also arrange to have your 
server program started automatically by 
inetd (the internet server daemon) when 
requests come in for it. This is controlled 
by information in the inetd configura­
tion file; inetd runs the server program 
with a socket already opened on file de­
scriptor 0 . Thus , when you create the 
transport handle , you pass the socket 
number 0 instead of, say, RPC_ANYSOCK. 

All this demonstration merely touches 
on the lower levels of RPC, enough to 
make use of the rpcgen RPC compiler. 
Some other low-level aspects include 
broadcasting, callbacks, and access au­
thentification. 

Automating All the Above 
Some of what I have discussed looks 
pretty daunting, but it is really no more 
difficult than using any other abstracted 
I/O mechanism. Even so, a powerful 
tool helps automate the construction of 
RPC programs. It 's called rpcgen, and 
you can use it to generate both XOR pro­
cedures and RPC server routines . 

You describe your XOR data and ser­
vice procedures in a file with, by conven­
tion, an extension of .x. This file con­
tains C-like descriptions of data and 
procedure information . For example , 
when you give foo.x to rpcgen, the file 
is passed through the C preprocessor (so 
you can include regular preprocessor 
directives such as #include and #if). 
Then, rpcgen produces up to four files : 
an .h file (foo.h) describing the data 

return; 
} 
result= (*local)(&argument , &rqstp ) ; 
if (result != NULL && !svc_sendreply(transp, xdr_result , &result)) { 

svcerr_systemerr(transp) ; 
return; 

} 
if (!svc_freeargs(transp , xdr_argument, &argument)) { 

(void)fprintf(stderr, "unabl e to free arguments\ n" ) ; 
exit(l); 

Listing 2d: XDR routines for described data, evc_xdr. c. 

#include <rpc/rpc .h> 
#include "evc .h" 

booLt 
xdr_climate(xdrs, obJP) 

XOR *xdrs ; 
climat e *objp; 

if (!xdr_int(xdrs, &obJp-> temp)) { 
r eturn( FALSE ); 

} 
i f ( !xdr_int(xdrs, &obj p-> humidity )) 

return( FALSE) ; 

} 

retur n(TRUE) ; 


types produced from the XOR descrip­
tions , a C file (foo_xdr.c) containing 
the XOR routines that represent those 
types , a C file (foo_clnt.c) containing 
stub routines for client calls, and a C file 
(foo_svc.c) containing a skeleton server 
routine. 

Listings I and 2 show how it would 
work for the evc_climate routine . List­
ing 1 is the rpcgen input file; listings 2a 
through 2d are the generated output files . 
Note that the generated code uses a low­
level interface making use of a transport 
handle . 

Good, but Not Perfect 
Sun 's RPC system is not perfect by any 
means. It is , however, for many applica­
tions , a cut above explicit socket-oriented 
network request methods . 

A colleague, speaking of RPC , once 
expressed the opinion that "abstraction 
ought to mean more than just hiding the 
ugliness." If you buy that philosophy , 
the test of any abstract system is whether 
its abstraction provides better ways of 
doing things or merely sweeps the details 
under the rug. Sun RPC does some of 
each . 

One of the more interesting problems 
in working with this RPC model is to 
provide the appropriate levels of glue to 

make the interface to the RPC client rou­
tines the same as to the actual implemen­
tation routines . After all, it's that level of 
abstraction you're after. One test is to see 
if you can provide equivalent glue that 
simply calls the real routines and link 
your client and server routines together 
with this glue. 

If you want to look at a toy example of 
RPC programming , a simple program is 
available electronically (see page 5 for 
details). The server side provides a few 
routines that access a set of definitions 
for conference rooms and meeting sched­
ules . The client side uses the list-manipu­
lation functions to provide commands 
that inquire and modify these lists. (Pre­
sumably, the server would be intelligent 
enough to schedule meetings based on 
the matches among room features, meet­
ing requirements, and availability of in­
vitees-but that is beyond the scope of 
this contrived example.) • 

Mark Mallett is an independem program­
mer at Zinn Computer Co., a writer, and 
an active BIX moderator. He lives in 
Litchfield, New Hampshire , and can be 
reached on BIX as "mma/lett." 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One Phoe­
nix Mill lane, Peterborough, NH 03458. 
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PRINT QUEUE 

HUGH KENNER 

Up from Rosie 

Self-similarity rears its head in cats and fractals, cities, and anew collection of essays 

ats, to take a handy example, are 
fractal. Between Rosie, felis sil­
vestris catus, who leaps onto my 
shoulder, and MGM's felis Leo , 
whose leap I hope never to experi­
ence, we observe discrete steps-

for example, House Cats < Bobcats < 
Panthers < Big Cats. Nothing smaller 
than Rosie's kin, nothing larger than 
Leo's . And although there ' s a likeness, 
we 've not identity of form : Enlarge Rosie 
to lion size, and you 'd fool no one into 
thinking you were showing a lion. Apart 
from color, the mass about the shoulders 
is wrong, the size of the head. Still , simi­
larity is evident at each scale, and we 
say , intuitively , " Cats." 

Carl von Linne (better known as Lin­
naeus) knew, circa 1735, that all those 
creatures were cats, and in the durable 
system he was constructing, he assigned 
them to genus felis . His genera were 
based on lists of characteristics, which 
seem cumbersome since we can often tell 
by just looking. What we can tell by just 
looking got firmly accommodated by 
science only in the past two decades, 
when fractal theory began speaking of 
self-similarity and defined similarity as 
statistical . 

(Not that just looking is infallible. The 
Greeks named a cumbersome beast hip­
popotamos, horse of the river, on the 
hunch that anything so big was horsey. 
They weren't looking at form , they were looking at size. Lin­ 57 in color . If you've only an hour , spend it with Michael Bat­
naean principle says it ' s an overscale pig.) ty ' s chapter "Cities as Fractals: Simulating Growth and Form" 

Similarity may resist rigorous proof, but the human eye is (24 pages, 46 references , four diagrams , and 14 color plates) . 
a similarity detector. Computers , which can choke on mis­ Batty ' s pages offer much of the gist of the book. He establishes 
matched commas, are essentially difference detectors. If frac­ that a city ' s growth is, ah, dendriform (my word , not his ; a use­
tal science was made possible by the computer, that ' s thanks to ful word , it means " tree-like" ). 
the ease with which a computer can show us zones of color to The tree is a well-known fractal example. The trunk splits 
map ranges of numbers ; thus , the eye is offered a pattern in into limbs , limbs into branches, branches into twigs. A circula­
which it spots self-similarities at stepwise reductions of scale. tory system, Rosie 's or mine, is likewise structured, arteries 
It 's amazing how much of the world of everyday experience down to capillaries. So is the system of airways in our lungs , the 
answers to such analysis . Clouds, trees, rivers, coastlines ... system of neural branches in our brains (where neurologists 
those are familiar examples. And there are more and more. speak of "dendrites"). Self-similar on a small number of di­

The discussion goes on refining its focus . Fractals and minishing scales, dendriformity seems to govern growth wher­
Chaos (edited by A. D. Crilly , R. A. Earnshaw, and H. Jones, ever we look. The seemingly random changes of direction that 
Springer-Verlag, 1991 , $39 .50) grew from an international keep any example from just photocopying any other all point to 
conference in London. It contains 13 papers and 146 figures , the magic word.fractal: Although the details mutate endlessly, 
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the similarity of structure abides. 
And how do cities grow? A few main roadways emanate from 

a core, drawn by who knows what dreams of advantage. Along 
them, developments , generating streets off which branch sub­
developments .. .. Dendriform! And the city grows slowly 
sparser as it grows outward: For myriad reasons, less and less of 
available space is built over. One reason may be that, remote 
from the core, developing gets chancier, developers cagier. 
That's unless the core starts dying , which is another story. 
We ' re watching what for Batty is the constant renegotiation of a 
balance " between the desire to be as far away from the city as 
possible and the need to be within it." 

Here we encounter one of the dizzying leaps that characterize 
fractal discussions. For a mathematical model, we're to look 
up papers on "viscous fingering , where a fluid of lower viscos­
ity permeates one of higher viscosity (e.g., water permeating 
oil), " and on " dielectric breakdown, where a charge is released 
from some source and attracted towards a 
more distant sink of high potential. " So a 
population moves like a low-viscosity 
fluid, or a migrant to the suburbs like an 
electrical charge. That would have de­

aside and impress on him the fact that "like" differs from " as." 
Otherwise, impeccably lucid.) 

My only further complaint about Fractal Grafics is that the 
manual needs just one more page, up front, to clarify a few 
fundamental s. For several hours I was calling in image tem­
plates (from the extensive library provided), only to see them 
superimposed on an initial display. I eventually discovered that 
pressing PageUp would clear that background. 

Likewise, a menu runs down the right of the screen, and you 
naturally expect your up- and down-arrow keys to move the 
cursor up and down beside it. No. Arrow keys move the image 
templates. To move the cursor down and up, you use space bar 
and Backspace, although intuition has those giving right and 
left movement. OK, if that is how Mr. Oliver wants it, but he 
might have told us up front. One spends too much time master­
ing such fundamentals (and forgetting them before the next 
session). 

What makes the program worth the 
bother, though , is that it's chiefly an 
elaborate implementation of Barnsley­
style IFS. The library is a library of tem­
plates . The first one you ' ll see is a cat's 

lighted the last group who tried to yoke iscussions of face (a travesty of Rosie 's), and by elect­

New Science with common experience, ing Draw, you can equip it with a fright 

the English "metaphysical" poets of the fractals are often wig of hair; then by electing Paint, with 

early 1600s. But Donne and Marvell and cosmetic colored dotting . 

their like were not advantaged by a firm characterized A five-finger exercise, a trivial result. 

mathematical structure to hold disparate More rewarding: Load the Tree tem­

things together . by dizzying leaps. plate. Examine the self-similarity of its 


By the way, if you have been puzzled four main elements (a sturdy trunk and 
by Mandelbrot's "fractal dimension ," three auxiliary members) . Then Draw to 
which is neither 1 (a line) nor 2 (a plane) , get an elaborate tree with foliage; Paint 
but something in between, like 1.72, you 
may be helped by Barty's suggestion that 
the fractal dimension of a city simply measures how completely 
it fills the available space. If cities tend to get sparser as they 
grow outward, occupied space increases less fast than popula­
tion . For a real city, a number near 1.6 seems to work. 

Another enlightening paper is Alastair Horn 's " IFSs and 
Tiling Structures." An IFS (iterated function system) is a tag 
associated with Michael F. Barnsley, who (with Alan D. Sloan) 
wrote about it in " A Better Way to Compress Images" in the 
January 1988 BYTE. It depends on the idea that a fern (the clas­
sic example) can be "tiled" into subferns. Eventually , a short 
mathematical description emerges, and if we simply rain ran­
dom points upon the screen, turning on only those dots that fall 
inside the description , a plausible fern grows slowly visible . 

As another contributor, John Lansdown, emphasizes, one 
parameter is "a probability factor, which determines the den­
sity distribution of the random points" everywhere in the 
image. That ensures, for instance, that veins and stems won't 
just sag into chaos but will receive due emphasis. And the pay­
off is, we can store a picture of a fern in a very small number of 
bytes. The trade-off? The time we'll spend getting it back. 

Horn now moves to heavier math than I'm willing to face this 
afternoon (and Rosie asks to be fed) , although his 15 diagrams 
remain persuasive. What he's moving toward is ISIS (Interac­
tive System for Image Synthesis) , which now runs on a Sun 
workstation and is open to "massively parallel" rendering that 
relies on the Sun as a host. We're approaching a new domain of 
image storage, of image generation. 

And that brings us to a surprising piece of programming, 
Dick Oliver's Fractal Grafics (Cedar Software, Rt . 1-5140, 
Morrisville, VT 05661, (802) 888-5275 , $79) . This PC pack­
age is worth buying just for the 15 "History Lesson" pages of 
the manual that offer the cleanest short presentation I've seen of 
what fractal and chaos theory is all about. (I'd like to take Dick 

to sprinkle it with dainty leaflets. Cut 
"paint" off with the Escape key if it's 

getting too fussy . You can clear your tree and then bring it 
back, for shifting, enlarging, shrinking, skewing, squashing. 
You can combine trees of different sizes and colors. Design a 
forest if you are so minded. All these operations are fast. You 
can also combine templates: Insert small Cheshire cats amid 
trees. 

Dick Oliver deserves great credit for bringing the Barnsley 
system out to where PC users can lay hands on it. Apart from a 
few toy ferns and Sierpinski gaskets, it's hitherto been pretty 
inaccessible. And his manual, better on the big picture than on 
his own program, assumes a user who wants to understand the 
big picture. I'll hazard that it's as big a picture as this century 
has seen. 

Numbers first described pyramids and temples, next the 
movement of stars. To draw the picture , you used a ruler or 
swung your arm. When Kepler's ellipses supplanted circles, 
you could still use two pins and a string. Numbers, ruling 
wherever Euclid's shapes pertained, next found Uranus and 
Neptune and then went chaotic: Cantor' s "dusts," the "mon­
sters" of Sierpinski and Koch. Then computer replaced string, 
ruler, pencil; and, lo, numbers describe a trans-Euclidean 
world we've always known and have always had to pretend was 
lacking in order. 

Oh-Rosie has asked to go out. A tad dyslexic , even as Albert 
Einstein was , she'd misread "fractals" as "cattails" and sup­
posed I was discussing something important. • 

Hugh Kenner is a professor ofEnglish at Johns Hopkins Univer­
sity. He writes for publications ranging from the New York 
Times to Art & Antiques. His recent books include Mazes and 
Historical Fictions. He can be contacted on BIX as "hkenner. " 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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HUMAN FILTERS? 

D
ateline: 1995. NEW YORK. The Organization 
ofInformation Producing Nations met today in 
New York , in an attempt to deal with what it 
described as the current infoglut. According to 
information industry analyst Don Jorak, "In­

formation providers have flooded the market with 
cheap, easily accessible information, sending the price 
ofinformation to record low levels. Ofcourse, much of 
this is low-grade information and requires a great deal 
ofrefinement before it can be used. " 

In related news, the FCC reported that several major 
communications areas are 

The advent of the in grave danger of experi­
encing "infolock , " a situa­

information age may tion in which vast quantities 
of transmitted information turn us into little overwhelm the capabilities 
of the systems that were de­more than filters for 
signed to handle it . Mes­

useless data sages sit stalled in network 
traffic, businesspeople de­

vote all their time to returning phone calls to people who 
were returning their calls, and automated calling sys­
tems leave messages with answering machines. And the 
economy slowly grinds to a halt . ... 

You may laugh . But we are approaching the time 
when the tide of "useless information," as Mick Jagger 
called it , threatens to inundate us . We spend our days 
swimming against that tide, trying desperately to fit 
our work-whatever that may be-in between strokes. 

For many years, the computer press has predicted the 
advent of the paperless office. Hah! We're beginning to 
realize that the phrase " paperless office" is an oxymo­
ron , what with fax machines spewing endless pages of 
correspondence, laser printers cranking out multiple 
copies of E-mail messages that have been broadcast to 
everyone on the network, express mail packages arriv­
ing with mind-numbing regularity (remember when 
only important things got expressed?) , and on, and on . 

In the wake of thi s, separating the information wheat 
from the chaff is getting harder and harder to do . And 
we are increasingly reduced to being human filters for 
all that information. "Work" becomes what you fit in , 
in discrete chunks, between filtering out what you need 
to know from what you don' t. 

That kind of setting doesn't lend itself to long periods 
of deep thinking. Like our computers, we have learned 
to multitask-handling several projects at once, devot­
ing small time slices to each one. It's becoming more 
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and more difficult to accomplish anything that requires 
a long stretch of uninterrupted time, like creating, plan­
ning , or analyzing all that data. 

Who 's to blame for the current infoglut , the immi­
nent infolock? Several culprits come to mind , but our 
own beloved personal computers are at the head of the 
lineup. The people who created the personal computer 
probably had no idea that their invention would become 
the Pandora ' s box of the information age , unleashing 
demons , awe-inspiring in their fecundity , terrifying in 
their omnipresence. 

Don ' t get me wrong . I'm not arguing for a return to 
the dark ages (i.e., before we had laser printers). It is 
too late to close the box. We have al ready lost our inno­
cence. We have been cursed with power. The question 
is , will we control that power? 

To do so, we ' ll need new tools, like the Information 
Lens , a system developed at MIT that sorts through 
your incoming E-mail, organizing and prioritizing it 
for you (see "Through a Lens Smartly" on page 177). 

We'll also need new attitudes , attitudes akin to those 
many of us are trying to adopt about the environment; a 
mind-set that makes us stop and think before we act. Do 
I really need to send this memo to everyone in the 
office? Do I need to print out that E-mail message? Is 
there anything of substance in the report I've just writ­
ten , or am I just contributing to the deforestation of the 
wilderness and the clutter in my coworkers' offices? 

There' s a classic W. C. Fields film called The Man 
on the Flying Trapeze, in which Fields works in an 
office, with a desk that looks like mine-piled high 
with stacks of paper. At one point , an office boy tells 
Fields that his boss wants " a copy of that letter we wrote 
to Mr. Newt Schvendenborg .. . he thinks it was about 
four years ago ." Fields turns to the desk, mutters about 
how people keep moving things on him, and proceeds 
to pluck the letter from the middle of a pile-adding that 
it was " three and a half years ago, to be correct ." 

Until we have systems that can do that for us, we ' re in 
danger of drowning in our own data . And we 'd better 
think about filtering the flow before we let it out. • 

Kenneth M. Sheldon is a senior editor for BYTE. He can 
be reached on BIX as "ksheldon." 
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Phoenix Mill Lane, Peterborough , NH 03458. 
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Take a Look at LabWindows®2.0 

LabWindows 2.0 brings a new look to 
data acquisition and instrument control. 
The new look is graphical-a graphical 
user interface for your acquisition and 
control system. 

Create a Graphical User Interface 
With LabWindows 2.0, you can easily 
create custom graphics panels to 
interface with your DOS-based system. 
Using the graphical editor and standard 
development tools, you can develop a 
system that combines data acquisition, 
data analysis, and data presentation. 

Program with Cor BASIC 
When you develop a system with 
LabWindows 2.0, you have the benefit 
of using standard programming 
languages with development tools 
designed specifically for data acquisition 
and instrument control. 

Use any Acquisition Hardware 
LabWindows 2.0 has li braries of 
functions to control data acquisition 
hardware ranging from plug-in boards 
to industry-standard GPIB, VXI, and 

Circle 222 on Inquiry Card. 

RS-232 instruments. You can develop a 
system with LabWindows to meet all of 
your measurement and control needs. 

Take a look at the new LabWindows 2.0. 
You 'll like what you see. 

y .::1Lc:li.TS® 

, Tbe Software Is tbe /"st~ument® 

6504 Bridge Point Parkway 
Austin , TX 78730-5039 
(512) 794-0100 
(800) 433-3488 



In 1983, we introduced.LAPTOPS.•.WE STARTED IT ALL !S:_·••'. :- ! 
the world's first laptop computer. We went on to engineer built... in software, 
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DESKTOP 

PERFORMANCE IN A6.7-lb. PORTABLE. 

Continuing our tradition of innovation , the Tandy 2810 HD is a lightweight laptop for heavy 
use- at the office , at home, or on the road. With extremely durable construction , it 's built fo r 

trave.l-but it can also support a full- size keyb~a~~ and •a~JA It.a•" 
monitor for true desktop power. AT® compatibility, A /Kl QJ Vii II ._ft 
stunning VGA graphics and DeskMate® productiv- MERICA'S . 
ity software. Only at Radio Shack. Again . TECHNtJLOGJI 

STORE SMRaQ10 Shack is aQ1v1s1on or TanQy Co1pora1ion. M1crosot1 anQ MS·DDS lhcenseQlrom Microsoft Corp ATIReg TM IBM Corp . 
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