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Cotnplete Spreadsheet with Business Graphics 
and Database 
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Today's premium PC 
without the 
PremiumTM price . • • 

Its Wilma of PC t.~?· 
:i~'s 1988 n((;llld for 
Ttdrmtnl E.xcdltlltA'. u.~u 
tl\-st .lmtl"lm fur Qur m:lnme~·s 
in J861M ttv:lmol11gy. With 

~;- tlr>r imrodrlftion of tire 
l ;.· • .J P<JW~•rf/.r.r U\*'"• dt'$ign4'd 11 

~~em tl~t romlml<'S Pl:lilt·m J86S)(TN 
tmd jf861M upgmdilnlthJ willt un 
lll'!ulldtlnrc of <tar:dslrd fraturrs. 

At ALl~ we've built our reputa
tion on d~ivering pr~mium 
PCs without the premium 
price. The new PowerAex 
286-based PC combines ~r
formancc. quality and innova· 
rion for only $1495. Compared 
to the competition, the 
PowerAex is the premium 
286-based PC. 

Tlsr ALR PUIA·rFk.r CVJih"" 

stmrdllrd willt t-MB of tt&:Jill 

mf.IIWry with bflill·m hiJrdCL\ttt 
EMS 4.0 r-"J1Pi"' let$ ymr 
imm(lltalfly tmuk t ftt 64/J·Kb 
llllrrin fo nr11 n/1 mm:t.Jry 
irrtcnsit'C' applrraticm~. 

(IN> JtO"''rptl .J()..hfH hiJnJ tltJ: ulirlf'lr ~ 
$llltul:m:l rquipmc111 orr tlrt P~rFic.r 
prcmidr< #UTQgt f<!r IIPI"oximalt'ly 
20,000 ~~ of doomrmtllliolf • 

The f>owerAex blends innova· 
tion and the most affordable 
upgrade path with more 
standard features, while pro
viding 100% compatibility for 
a ll of your favorite software 
applications. When your ilppli· 
c-ation needs grow, the innova
tive PowerFlex grows right 
along with them. The 386/i486 

lmrMihltt upgra4•· path to J6·MH; 
386SX artd 25-MN: i486 /(('111Wil1gy 

lmilgirt( li\'ing al:ir to roo:~ (/ w86-
tusrJ l=y::lc'IJI for less tllmr ir rcould 
o~r {ot rlrt romJit'ltliorb 386 ¥rm· 

Now until December 31, 
1989, save SSO with ALR's 
manufacturers rebate on the 
386SX Upgrade Module. 

ALA 
AST 

D 
10 12.5 

MHl Mtz 
lfi 

Mtz 

A1..A ... -

25 
Mtz 

Feature Connt.'Ctor tnmsforms 
the 286-based PowerFlex to 
386n1 or i4861 "' technology in a 
matter of minutes. This pro
prietary upgrade path protects 
your investment from "future 
obsolescence· and stiU saves 
you hundreds of dollars. 

The PowerAex delivers 
1terral 
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Today's premium PC 
without the 
PremiumTM price . • • 

Its Wilma of PC t.~?· 
:i~'s 1988 n((;llld for 
Ttdrmtnl E.xcdltlltA'. u.~u 
tl\-st .lmtl"lm fur Qur m:lnme~·s 
in J861M ttv:lmol11gy. With 

~;- tlr>r imrodrlftion of tire 
l ;.· • .J P<JW~•rf/.r.r U\*'"• dt'$ign4'd 11 

~~em tl~t romlml<'S Pl:lilt·m J86S)(TN 
tmd jf861M upgmdilnlthJ willt un 
lll'!ulldtlnrc of <tar:dslrd fraturrs. 

At ALl~ we've built our reputa
tion on d~ivering pr~mium 
PCs without the premium 
price. The new PowerAex 
286-based PC combines ~r
formancc. quality and innova· 
rion for only $1495. Compared 
to the competition, the 
PowerAex is the premium 
286-based PC. 

Tlsr ALR PUIA·rFk.r CVJih"" 

stmrdllrd willt t-MB of tt&:Jill 

mf.IIWry with bflill·m hiJrdCL\ttt 
EMS 4.0 r-"J1Pi"' let$ ymr 
imm(lltalfly tmuk t ftt 64/J·Kb 
llllrrin fo nr11 n/1 mm:t.Jry 
irrtcnsit'C' applrraticm~. 
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$llltul:m:l rquipmc111 orr tlrt P~rFic.r 
prcmidr< #UTQgt f<!r IIPI"oximalt'ly 
20,000 ~~ of doomrmtllliolf • 

The f>owerAex blends innova· 
tion and the most affordable 
upgrade path with more 
standard features, while pro
viding 100% compatibility for 
a ll of your favorite software 
applications. When your ilppli· 
c-ation needs grow, the innova
tive PowerFlex grows right 
along with them. The 386/i486 

lmrMihltt upgra4•· path to J6·MH; 
386SX artd 25-MN: i486 /(('111Wil1gy 

lmilgirt( li\'ing al:ir to roo:~ (/ w86-
tusrJ l=y::lc'IJI for less tllmr ir rcould 
o~r {ot rlrt romJit'ltliorb 386 ¥rm· 

Now until December 31, 
1989, save SSO with ALR's 
manufacturers rebate on the 
386SX Upgrade Module. 
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the 286-based PowerFlex to 
386n1 or i4861 "' technology in a 
matter of minutes. This pro
prietary upgrade path protects 
your investment from "future 
obsolescence· and stiU saves 
you hundreds of dollars. 

The PowerAex delivers 
1terral 
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.. TheALR PowerFlex™ 
ALA PowerF/ex 

12.5-~ 

1·MBRAMon·bollrd ( •• ,.ndlble to 5-6118} 
0· Wat State PQOed 
C~O<:eS$0(~11 
8028710 MHz 
80C287 '2-MH:z 
t_..MB A~Drlw 
40-MB Hatd Disk 
6 AV<Wable Expansion S1als 
EMS 4.0 Suppott 
SmaH Foofprim 

AST Premium 1"' 286 

IO·M~ 
1·MB RAMon.Qid 

te~CPQIIdable tO 2·MB) 
O·WaitState 
Ccproceuor&lppon 
80287&-MH%.. 104.1H.t 
No"4)p011 
1.2-MB AoWfDtlve 
4().M9 Hard Disk 
$Av~~SI«s 
EMS~.O~n 
AT Footprint 

$1495 $2995 Mcdel· f40X 

386Systems 
$3$5 ALR 1$-~l386SXModult I S1 S95-AST386FAS'Tbo.1rd·38G 

$1890 $4590 
1486 Systems 

S2995 • 25-Mitll486 ~ 
~~~otltl intemal11oabngi)Oinl'" Math 
Coprooo:;w ~ 8 •KB of intorNJ 
cache 

$4485 
NR~Oo·ftONO.~~ 

&.IJ'ISIM ~·~ 
~ USA 
1..8l)-3371n2 1-80().~ 

12$-MHz ~based process-
ing, 1-MB of RAM with built-in 
EMS 4.0 support, 40-MB hard 
disk storage and a 1.44-MB 
3-1/r floppy drive, aU within a 
small-footprint desktop chassis. 

With PowerFlex, we continue 
our tradition of providing the 
most innovathre PCs at a (rae-

Not Available 

tion of the competition's price. 
A tradition which started back 
in 1986 when we released the 
world's first 386-based PC. 
Call today for the name and 
number of your nearest author
ized ALR reseller, and get a 
first hand look a t today's 
premium 286-based PC. 

1-800-444-4ALR 
ClRCLfHiSON RI!AOERSERVJaCARD 

~ . 

e1~t~~:: 
9401 Jeronimo. Irvine, CA 92718 
<714) 501~170 FAX (714) 581-92..0 
................. _.....,....._.,..~~~ ......... ~ ""' ..._.. .... ,., ....... :.-..--............... .....,..,....-
........... .,. ....................... c.....,..... ...... .. .....,., ............. .................................... ... .............. ........................... .. 
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Inside 
lnca.seyouhaven'tOOticed. we live ~ or as Clus B. sujtabl&foruse any-
in m dcc:tromagnetk wcrtd. Ill fact. where. Unfortllnllely forClOIDpder 
if you oould see all d tbe waves. nrys. manufactlm:tl. the appliCibon and 
and fields thai everyday~ emil. testina process for <lass B oetti6c:llioo 
you wouldn 'uee an )'thins else. can take up to 18 frusrratina months. 

Though few conclusions have been Generally~ the IICNe-far~ 
reached by biologisu and pbysJclsu, ot Om B swu.s lodlc:tles beG« OYetall 
aJanns about the potential dangers of enginc:ering.andifyouctnbuya€l&u 
electromagnetic radiabon ~starting to B machine, you 5houla. All of JBM'& 
ring more loudly. " Scientisc.'l Debate andCompaq's machines. foreumple, 
tblltl~ofEkoarlti&J«!dc~" areaass B. The 13evaluationsof25· 
warned arec~tNew Yor.tTimuheAd· MHz 386rnacf\lnes In this issue....,. 
line. The gist of vised by assi.S• 
the advice given tarteditorMat-
in the article by mew J. Rals IRI 
some worried ex- lncrodoced by 
ptW: don't 8£1 too .. wrill:r Qilb-
cbe 10 )'OUr cof. c:rine D. Miller, 
fa: n:a:bDc.. tbDc all fclture ~ 
twice 'before you ds that bave 
U$C your vacuum Oa$1 B oeltifi-
cleaner. throw cadoo. 
away your elcc- aectron~~~&-
l'rK blanket, and ocdc fora:s .00 
don' t even ask figure into an-
about the power ocher scctioo of 
lines bdlind your this issue. Con-
ln&9c--)wdon't aibuling editors 
wane to know. ....._..._ ...._J. Aoeeend _....., Fl'lllk Biam IDd 

PCs also gcn- c.a.tne o....,,... tt. otb QOftM mecHne Winn L. Rosch 
ente large doc- a.. A;"*.._ .• OCII'IIpltllf'l,... a.. I. ~ 24 dig-
aic nl magnetic fie Ids-up to 3 mctcn itizing tablets. the vast majority of wiDc:b 
acmss--whc:X'leeffec:ls are being dcbollcd. u.sec:lcxtJocr~ ~as lhciri'I¥Xl.B 
You may rccaJJ that wben laptops first operandi. In his introduction. Rosch 
came 01*> the !KlCnC. airtines were rduo- expl.aim the diffen:nccs lll1lOllJ ekclrtr 
~ 10 allow~ 10 ~ tbem lfi(Jgnetic technology. ruismoe fkcod. 
aboGudaplaoe. fearing tbat their radia- ing. and btallikcsonic trio~~gMiation. 
tion could interfere witb naviJIIion. By the way, ROICh tq)QI1S Chi& wflm 

How did "'~know that the airlines he's eval~ machines In his aowded · 
were wrong? It's the Pederal Commu· bome office, three or four we somo
nlc:atiom Comrnluion (K'C) lhaf regu- times tunnina ~ widl their 
J.ates the IIOOUnt of ndiation emission coven removed ln c!le Lab Noces sec
acaptable from a PC. After all. if your doo d a fumre Issue, Rolcb analyzl!ls !he § 
PC isn' t adequately insulated, your JX*f1lial hazardsddeaJon-aneticJ~. A 
neighbor's TV rc:c:eption c:ouJd Mrer. dial ion gt~ICIIted by PCs lnd peripbcr- o 

The FCC classifies PC boxe$ citbet als and fills you in on ways to proccct ~ 
as Class A. suitable for office usc only. younelf .-l)onald P. Wm.att a I 
IC_... • .........,._ • ...._.,..._..~_. ...... , n ...... ._ .... .._...-.... _..,.,._ . 

-.......----~-·,·· ......... .._...,..... •• ,. ....... ,.,.. .. c.-a. ................... ...... -~·-·-c..co. ... -. .... ______ . __ , __ . _ _.. 
----·00-~6---CIO--
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FEATURES 

ALTERNATE INPUT 
l>igiti:dng Tabltb: Poinling lht Way lo ~ Input 
Prank Bicon and Winn L Rmc+J.r Whether you· n: WI 

:111tst loulung for a way to pwnt a SCTOCn ~ accunucl)' 
ora CADc~pen uying to truce drawings intoAutoCAD. 
then: ·l> n. Ulb~t for you among the 24 models in this 
evaluation. 
Ho,.• l>ljtl!Wng 'l'abltts w~ 
t't:atunsT~ 

fm CONNECTlVTTY 
Building WorkgroupSolutJoos: LAN M.ana&tmtol 
Systnn5 
!•rank J Dtrjltr. Jr.l SitU~~$ an thecen!etol your LAN. 
1~\.~Ct!r.ltcd LAN man~nt sy!>lems provide wmchful 
I!)~ and help )<IU poe tnlUb4cc;uiy PC LAN Lub 
evalUllle..' h:&nJwate/M)fiw:lre cc"nblnati(ln' frvm 
Cnblctron S~~lll). Proccon. and SynoplJCl> 

E! llow LAN ~t ~tmS CIUia' lofCII'IDadoft 
E!J Fear11res Tablt 

PROOUCTlVITY ! 

m LABNOTES 
Providinj: P'roju'am Access to the Real DOS 
F.nvirocunenl 
Barry .%mNt/ lf you follow the ndes. the pro;r.lnl" you 
wntecan<hange only a trunSicnt cop)•oft.hc 
environment. 

mJ UTiunes 

.. 

~Binary FUe'rran4erThYOU~ ASCn Text Flies 
Mif'lllU'I J. Mtffiu-dl With OP.RUGSCR you C3ll :iet~tl 
btn.ll)• file-- \)\'C.r MO and <Kher c·m:ul )CtVIC~ 

mJ EHV1RONMEHTS 
:w Beyond tbt ~ltnt ~ lnlnfatt of the 

Presentation ~r 
Clu.ui~J. Pt-nuldl A progr.tmmet' "'te!Uivtty tleed not f:lll 
vit'Um co SUllld:ln:li.l.Cd handling or metiU! Wid scroll bar$. 

~Produd ..... 
EcMottll Produd IndeX 
IndeX to~ 
~ 

PROOUCTlVrTY 

Em POWER PROGRAMMING 
Arithmttk Routines for Your Computft' 
Prognum. Putl 
Ruv Vuncattl 'fhJl> in~tn!Jmcna CO\'d'll ~auon. 
subunctton. and multipfiC'3Uon. both m gcnemlizcd C-
like form and in full MSC:mbly Wl,gu~ rouuocs. 

mJ SPREADSHEET CUNIC 
Do«glaJ CobhmrdSrevttl Cobb/ De' -eloping E.ud 
\\'Oftshoct.s i!\ Cll.'>)' using n:l31h"t mngc nnmes./-1-J' 
ftt AND function locates subilring.~" ithin a string. 

ml USER·T().USER 
· Ntil J. HtdwnkinJll l lrut batch h it'\ w11hou1 tlepend1ng oo 

u..er inCC:I''tntioo to ~~11tlhem, hny REO COM 
retl3JOe o,ulxJirectOfi~. c~r-cn '" OOS 2.0. 

mJ POWER~ 
Cro~t L StarlrJ Style ~4!¢l\ ;~n: the pt:r1o.;l w~y 10 wutt 
3fOU.Ild M krowft Word':, lonna tung ddauJ~ how to run 
WordPrrf«r 5.0 from lloppy di.Sk.s 

mJ LANGUAGES 
Tom• Rr:=tll Problcan'> rc..'ult "'hen an ~dtn:IN trethod of 
a ThrbO P.J.,c:il Mject call\ a l'(M"Iruaor method; :a W:t)' 

tO put :tn ordered ~~ Ill r.uWom order 

mJ TUTOR 
Tony Ri!UII Learn \\flat device drivel!> an: 3nd how they 
are loaded and ininnli1.ed by DOS. 

Em CONNECTMTY CUHIC 
1:ronk J IJtrfkr. Jr I Rettul:lltnlt .,...rtware tK.'C»-"~ let-. 
)'()U u.~ yuur~um:nt-.oftwa.n: VII :a LAN . 

AFTER HOURS 

EIJ • Vr«4'1: Slr.q) ywn.c:lf tn. 
• A rsdl3tJon <,en>« lor )OUt PC 
• C<IJAifllttll c~ home' frm\ 
the tmll 
• Slrau tNI o OU ~1\0 ~'OUI 
PC:s~ul dlm:oon 

I!!J ABORT, RETRY, FAIL? 
RiJJ Hu~~owd 

NO~IJBtA 2! 1989 PC tMGALJNE .. 
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I 
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I 
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~.PC flllleHM CMslopiiCW a- Edlt0f1al l.Jat.on, PC flllleNit MCIIMI COhn 
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A..-...nt M Olreclkn NciG Chi.!, Guy W. l<aplr:IW, ~Mil V~ a.etronie GrlpNc AtOMe 
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ntroducing the world's 
fastest PostScript printers 
Faster processing means faster results. 
The new QMS.PS' turbos are the highest
performing Adobe• PostScript• laser 
printers on the market Propelled by a 
supercharged 20-MHz 68020 processor, 
they gi\>e you faster results-in-your-hand 
than the Apple• Laser\Vriter• n NTX. 

Mon lot- lea 
These hot new turbo machines ha'>e more 
ad\•anced printing features, too. More host 

This new speed demon's memory is 
expandable to 8MB. And it.s SCSI interface 
supports up to seven hard disks of 
unlimited size. 

Do.We ,.ar owtwnat 

..... ~l.a..HI'Pri.un 
interfaces, more 
printer emulations, 
more resident type
faces. For a thousand 
dollars less than the 
NTX, you get the 
QMS-PS 810 turbo 
complete with the 
RS 232. AppleTatk: 
and Centronics· Paral
lel interfaces. Plus 
39 t>1>efaces. 

For twice the paper handling and twice the 
prints per month, choose the QMS PS-820 
turbo. Based on the durable Canon· TX 
engine. it has ~~ 200-sheet paper ca.~ 
and a workhorse lO,O()()..page-monthly 
dut)' cycle 

Q!o\S.PS 
'])ope o( 810 
~Printer turllo 

~~ 20MH% 

u C~liliuQ At) 023 

1bt0Pt' 2.68 
-i! 

1bct • Crap~ 2§ 0.90 
(I Pi) 

List Prlu $5,995 

QMSJ'S 
820 

turbo 

20MHt. 

023 

2.68 

090 

$6,995 

ApplcLW 
nmx -16MHl 

054 

3.28 

1.36 
--

S6,99S 

lf}'ou've been waiting for a faster, more 
powerful PostScript laser printer. your wait 
is o"-er. For more information or the 
location o( the dealer nearest you, just call 
1·800-523-2691. 

~~~eTlan·· 
A QMS• Ccmpany 
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Lori Gnminl Recommended computer ~fcrmcc books: 
hc3d1J<Ul:mg progmms for lwd disk drives. 
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• .\ffordablc full-~rocn wum:uion 
-:omes co the desktop wich 
Aut~l'sAnimalor. 
The DeScrlb' program ~ 
bnng$ "'Onl prooe · mg to the :c 
0Sl2 ~tion Manngcr. 
8Gkr C:Of"f!Q mto ·~own liS a fuU-fcaturcd dc\'C ot 
platform for 1·2·3 power user... 
Outscandtng PostScript output from the HP user· 
kc-oomp.l.tiblc ~cartridge:. 
Thm \Ulic VGA images into video" ith Magni Systems' 
VGA Producer. 
P~"'tllur 3.0 /01' QSJZ Pnu:llllllion Mtut~~ter , poedl 
up~· de\ktop rubhllung c~. 
Mkrowft Works 2.0: The best low-end antcgntcd pc~ek· 
~e now doc:s windows. 

ID NEW AND .. PAOVED 
AliJJt Cohen 

1!1 PIPEUNE 
GusVrndmn 

DJ BlLL MACHROHE 
The IC3ding edge. 

m JOHN C. DVORAK 
lrnf»uence. m Inside rr~~ek 

li] JIM SEYMOUR 
The 286's lnst gasp. 

m WlU.WI F.ZACHMANN 
OS/2 ani\'CS. 

m STEPHEN MANES 
Ode to the spacebar 
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EJ WORD PROCESSING 
Two A~u and a King:~ Big 1brte Word 
~ R.aiw t.lx Ante 
F.d~\'arrl ltf( tllft'l.s4'HII IRM DifplayWritt' 512 C(lm(Nt~r. 
Mkrwoji Wurd S.O. and \Y()rdPufl'cl 5.0domtn31C 
today' s rwore.~)()fl31 :wt OOf1lOI".ltC word rroc~io~ 
markets. All throe haVl: added fearure~ in alr.Vil!t)' ni 
Jreas. mcludin~ (Xl~e l:ayciUt oancJ ~~~~ tlesktop 
publishing Which or~ will lead the -way into the '90s? 
0u:r lwld~-on evruiQI~ and benctutwt leSI$ off a 
~clue~. 

I ftahll'fti Table 
Pwr~1'csb 

lk-)'oad the Ria (;u~ 1'he ~of lhe 
Otl1cr Word~ 

FEAT\JRES 

COMPUTERS 
25-Ml:h~: ~but Still Sbininc 
BruC'C Brm~·n a tid C aJJtt.riM D. M illul One of the best 
thin£_'i :t.bou1 the cutung cd~c j<, lh.1l if you look ju.~;t 
belund 11. )')U hrtd lower~. ~~· c;cnt.unly the~ 
m the )80 ~nu. "'ben: 33-Mill. PCs (:b well a!> the 
~-t().anwc 4U ctup) ha\'C (om:d down the prices of 
stilllm~~lvc:ly fll.'it25·MHz. models. PC Labs 
c:xnmincs 13 25-MHz. machines. including systems from 
ACMA Computers. American MitiiC. AST Re!le41dl. 
Proteus TochnoloJ,.')'. Tandon. Tc:lc:Vidco. Unisys, and 
\Yy~ Technology. 
ftatumTabk 
PtrfOC'Iftlll« TtSts 

mJ SPREADSHEET ANALYSIS 
The New l.oCat4l I·~# Jusc Enough, JUS1ln Tune 
M Do~id sw~l After more than a year of waiting. uscn 
are fiOIIlly getuogtheirhandson lotus's 1·2·3 upgrudes. 
Boch Rc:kase 2.2 and Release 3.0 have plenty of new 
fc:3lu.n::s. bul:m: they enoug)lto keep miUion.'i of de' 'CUd 
user5 in the LclcUS fold With COmpctltioD from the like!> Of 
Microsoft and Borland'? PC MaRa:i~·~ benchnwk tbtS 
und comprc:hc:nsh'C fc:atun::. ublc will help )'OU ~ 
the right upgrade path. 

• ..... 1 ........ , ... ,_, ...... 
t •t.at lll1:\ Table 
P'trfOrru.ncy T&~ 
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Okay. 
You're a developer and 

nonnally you couldn't 
care less, but the budRets 
getting~ So ihey 
wonl buy the new mini 
after all which fries your 
bacon because the old 
one is overloaded. 
Whats more, Shipping 
will join you on the 
system tomorrow. 

No big deal You'll 
only share your mini 
with 40 more people. 
And 5 applications 
due next week. 

With ProJesslonal ORAO.E~ every
thing you dt\t&lp on a minl )'Ou can 
de\'dop on a PC. Which means you 
don' h3\'e to wait ror e\'ei}'OOe tO go 
home to get decent S)'Stem response. 
And you won't have to compeee with 
p~~orotherde\~ 

What's more. Pro6esslooal ORAClE 
is exactly like ORACLE on a mini or 
mainmme. Same docurnel'l\atioo. same 
tools. same e\,ything. 

So )"'U cat1 develop v.•ith all )'<lur 
Wllili.lr tools. And then port )"'ur 
appliation to I he oost with no dla~ 

You c.an ha'\-e Professional ORACLE 
for only S1,299. Or the Trial Version 
for sm 

1£ you're not happy. retum il within 
30 days for a fuU refund. 

can 1-800-0RACL£ t. Ext. -«52 
to order. And enter the computing 
emrirooment of the 90S. 

ORACLE. 
<MlJ*Qillt • ~l)·· Cunecs~n.y 

Develop \\~th ORACLE on the PC. instead Calll-800-0RACLE L Ext 4452. 



We're Changin The Way 
We®£~~P~t~!S ~E~~~~lJY.!~ 

Systems. 
We give you fully-loaded systems without 

loaded prices. Now you can get a 
lot more computer for a lot less 
money. 

High Performance 
Austin Computers uses the 

latest high· tech components: 
Memory Caching, Shadow RAM. 
and Integrated J/0. With the 
fastest RAM, fastest Video. and 
fastest Hard Drives, you gel a real 

winner. PC 
Magazi11e 

said it best when the)1 

presented the Editor's 
Clwice Award to our Austin 

computer, usually the next day, without charge. 
We even offer extended GE on-site coverage, 

. - . 

as an option, for up to five-
years. We also include a ' 
Toll-Free HoUint Sm~ice. "' 

If you have questions or 
problems, just call us. Our Service 
Specialists are here, 6 days a week, 
to help you. 

Aggressive Pricing 
We keep our prices down to give 

you the best computer for the best 
value in the market. 

Low Monthly Payments 
Owning an Austin 

286/12.5, 1'Austin Computer 
Systems has a winning 
combination of classy parts, 
smart design, high 
performance and aggressive 
pricing, all backed by aGE On
Site Service Contract~ How can 
you lose?" 

... ., .............. - .. ···· "· 
Computer System is easy with 
payments starting as low as 
$54.00 per 1Mnlh. Use our 
New Austin Credit Card or 
Business Leasing Plan. 

- ..... ............. ...., .. _ .. . _ .. ·=· :-: ... ~.,., :.:: ~ 

American·Made Quality 
Austin Computer Systems 

offers American-made 
computers that we're proud to 
build and you'U be proud to 
own. We custom build each 
computer to your ~pecifications. 

Every system is thoroughly 
tested, burned-in, and checked through our 
Quality Assurance Lab before it is shipped 
to you. When computers are built this weU. 
you won't have any problems, but if you ever 
do ... 

Free On.Site Service 
Every Austin Computer is backed with a full 

year of free on-site GE Service. We send aGE 

Just caU and we1J take your 
application over the phone in 

minutes. Individual accounts can 
be approved in as little as 1 
hour! Business ~ses take just 
1 day! 

Of course, we still take major 
credit cards, C. 0 . D.'s, qualified 
Purchase Orders, and Personal 
Checks using our new Telecheck 
St!rvice. 

1:!:1 ,. 

30 Day Free Trial 
We guarantee complete satisfaction. H you're 

not satisfied, for any reason, just send it back 
and we will refund your hardware purchase 
price. 

So caU us today at l..S00-752-1577. Because 
anyway you stack it. Austin Computer Systems 
comes out on top. 

Gopyng tea matenal 
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AU$tln 286/12.5 lndudes: 
t l1fU..Sift8Zit61'11c111Gt• ltefMI_.2CII._, 
ti'15111~MJ'Iilr)1IHI~QaR.-
' SidwiWICJdt'4 I'm~ ....... c.ac. 
IAcq tM~'IMIICII U$.1.a.J tEllS 11111 4 f S.C 
e. t)1li)OW411l Hr6Mit r.wr ... 
112Srill ,._ & lh*ll'olll l PS'!IfNl FIJI! 
IOcci ""_, ladl.t '*I!S1 Min t.of'ncr.r:u SOQct 
~....._,•u.s& r.atdmltaa.~~ 
IJitoeW h:lS•~Sfllol'nQAatHrOOS 6 OS'!~ 
lliMI IV.. C( O..Slll Qnb 1131 D1J W...r... 
awtctUI iloltlblle 
'*rllllftfl alltG'nO.-.. ssuo pet mondl" 

Austin 286/16 locludet; 
111m ''litt8fii)CII!Mtt1M!IWI~2u til 
•S M £...-or Slllsf1A~•~\1lA!b;llf,_, 
tSiiat'fiWI~ IJ;SCOIICI• f(lfl-l¥fOr:lCD ,,_,il'M (J S' I._ titS~· U.lll) • IMStiiHO.., 
IEnlcll m a'$ari • llttrt th• c...,_,. 
e1Sintft11& 1,_ftll•1?&11111al'lln 
• !laO .. J-.y~II8CIT-~ Saclel 

·~~--·~f4nn!IIAa:lil 
. .... "'- P"opplhfr~ llde&'7Cr.ao* 
tiE IYilf(l~Srlb ~~~0... 

SWrtcams llloMtll* 
,...,. ~ ·-•1'57 .«)pet 111011111" 

C'lltCLE S09 ON ltEAOEit SERVIO: CARO 

Easy Ways To Buy 
Owning an Austin Computer is 

easy with our new Austin Credit 
Card or Business Leasing Plan. Or 
course, we still take Major Credit 
Cards, C.O.D.'s, Quaified Purchase 
Orders. and Personal Checks using 
our new Telecheck Senrire. 

What's New At Austin 
CaD us about our VAR Program. 

Come see us at COMDEX. 
Nov. 13-17, Riviera Hotel Booth 
R871&. ~comDEKJhl '19 

Call And Order Today! 
1-800-752-1577 

AJSfiN 
.,,, COMPUTER 

SYSTEMS 
ft'll~ ($lZ) C5-4-I~•~I~l2H~l" 

Canada 1-800-827 -t1ACS 
b-Pri San-!IJa1 I Sa IQm· !:ca C!l 
Kim WtiiY st .. I AlSli\. TX :'8158 

v01JYIIYI ll~O matenal 



Several steps faster than the competition. 

A $ \ 'Oll can plain I~~ scc,c,-cry E\\:n.·x STEP'"'!-)'!-t..:m. lrom one end of our IB1'vt' comp:ui~lc 
line to the ocher. runs :1 good deal faster than anythmg th..: competition has w orlcr. 

So ,f you're looking tor the :-~bsolute f.t ·resr wa}' to run today's complex applica
tion~. tt '!) time to takt· a closer look :1r our STEPs. 

vVhat you'll find is the rhing ch:1t makes them fa.c;ccr. N:1mcly. superior design. )io!Mi,;.;:,;a,/011 

One cx:-~mplc IS our propriewry AMMA · cache milnagcmcnt :trchicccwrc that lets •, •;:.',',~~,· 
you tear along at record spec is. CSf cciall~' in multi-user. nutlci-t:tsking :1pplic:1tion.o;. ... 
And AMNIA is application transparent. So )'OU gam !-peed wirhmn losing compat ibility. 

Copyrighted material 



Win two &ee tickets on American Ai.rlin s 
Bring_your business card to Comdex booth # H8206-H8406 to enter the contest. 

Better }'et. >'ou 'II find that STEP S~'Stcms arc about as flexible as they con1e. We offer, 
for instance. hoch snull-footprint and standard chassis sizes. 8 full-lcn~th expansion sloes. 
3 from panel selectable clock speeds. Plus BIOS support for over 60 drives. 

All brought co you by one of the f.lstcst growing computer companies in 
America. amcl y. Everex. And a nationwide network of che finest resellers who 
ever configured a !))'Stem or supported a CtlSLomer. 

Which makes rour m·xt step a r:u her obvious onr. ( .. 111 1-R00-334-4552 for more 
infOnHauon an~i the nam~' of \'our nc:-~rc:-.r Amhnrized C\'crcx Rcscller. _ EVEREll-

, .. lt .. /'-~· 

ClltCU: 116 ON ltEAUE.R SEJWICIJ CMtO 
11atenal 
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riiiil STICKY GOOEYS 
1!!!!!1 f1 has been with mounting horrot that 
I havo walehed, ovett he years, tho devol· 
opment and spread of graphical 
interfaC85-f'lot because I begrudge their 
use by those who seem to need or lke 
them, but because their popularity mlghl 
mean~ end of oommand·llno lntorfaoos. 
Now, ~h the enthusiastic endorsomef\t 
or your magazlno ("The GUI: An Interlace 
You Won'1 Outgrow," PCMagaDn6. Sep
tember 12, 1989), I fear the doom of the 
command-line Interface. 

I am a fast touch-typist with M IQ 
abo~ amblont. Whon I wort( at rrY'I com· 
puler, I want tho display clear of anything 
except what I put thoro ThOrolore: I hate 
menus; 1 hate mice; 1 hate loons; 1 hate 
borders. c:dors, flags, an<f whistles; I hate 
GUts! That one should lnCtll a perfor
mance penalty for using them Is all the 
more lntoc.table. 

The day that upgrading my hardware or 
software means being forced to use onty a 
GUlls the day that I will cease to upgrade 
my PC and, if necessary, go baril to U&lOQ 
the university's mainframe. 

OW\4 G. Matthloson 
Gainesville. Aorida 

None of the anicles or reviews in the 
September 12 Issue on graphical inter
feces mentioned a fact of c:ri11callmpor
tsnce to some PC users: graphical Inter
faces (GUis) are virtually unusable by the 
blind. 

Until recontly, pet$0tlal oomc>uters W1)re 
an unalloyed blessing to tho vlwally im· 
paired. Braille and speech lnterfacos to 
spreadsheets. word processors. and 
communications pad<ages allowed the 
visualy impaired an unprecedented ac
cess to jobs, while electronic mail sys
tems. publlca.tlons on compact cisk Of on
tine databases. and op6cal scanners 
combined with optical charader reoogt»
tlon (OCR) sottware provided the means 
by which lhoy could read written matenal 
lhat provfously hOd to bo bralllo-enooded 
or recorded vol'bally. 

Letters 

The Of8phleellnlerMce: •• • picture 
WOfth • ~DOS prompta? 

Widespread adoption o4 GUis, how
ever, cou1d easily herald a return to ll'le 
bad ~days. Screen readots, oither braii&
Of spoech·based. do not interpret graphic 
charaC1ers, ma11lng icons essentially in. 
vislble. The saeeo duoer caused by mulfple 
windows can also render screen readers 
useless. 

Furthermore, OCR sottwaro doos not 
otfer a practical solution to these prob
lems. As your reviewer noted. the GUis 
thomsolves require a hefty haroware plat· 
form to provide adequate response time. 
I~ the requir8C'nents to not only run 
the graphical interface but also translate 
rts screens into a textual format. all within 
:. roa~ timol 

This gtuatJon has not escaped notice. 
Congress. in 1ts 508 bill, prohbts the U.S. 
Government trom purchasing computer 
t~ that caMOt be adapted to the 
nooc1s ot handicappod workOts. A rna· 
chine or application that is totally depend
ent on a graphical interface could not be 
legally purchased by any agency of the 
govammen1. 

GUis unarguably provide a superior 
interface lor many users. Developers. 

hoWoYer, should remember to provide 
allematl~ for th<>M wt1o want 01 need 
them. 

Michael E. Darnell 
Or1ando. Florida 

1 know that graphical lntorfaces are lhe 
wave of the futuro and a WOf\dtrlul dovel· 
opment chodt·ful of promise, but I'll be 
damned if I'll call them "gooeys· or any 
other such foolishness. ~ease gel some· 
one to work right away on finding a more 
SU1table term. Just not Dvorak. 

You tel us know wtlat 'f(N come up 
wrth, won1 you? 

Fredrick Earl Upchurch 
Gas1onia. Nonh Carolina 

r-1 NEVER SAY NEVEJt 
~ I found your comment •PC Maga:zme 
-MD comlnue to cover the 286 market. but 
we won~ award Editor's Ctdces because 
we can1 recommend that you buy any of 
th8C'n" ('"2865: No Frills. Few Thrills," PC 
Magazine. September 12. t989) insulting 
and presumptuous. 

As a reader. consumer. and user. my 
task is co balanoe my needs against my 
dollars. As co~uter journalists, YOUf task 
is to pro'lide reliable information aboYt 
PCs. ~ lo )QJr magazine, 40 peroer1 
of PC buyers feel that a 286 is the machine 
of choice. Remember. rostomers 8t8 still 
buY1119 8086s and 8088s. happily sacrific
Ing overrated PC power for dollars. 

Please continue to select an Ecitor's 
Ct\Oleo for e~h major category of equip
ment (XTs. 2865. 386$, and so on), and 
leave the bu~ to us. 

Wl&aln J. Klenko 
Loavenworth, Kansas 

"The best 286 computer you can buy is a 
386SX"? Has one of the clone manufac• 
turers finally gotten to you? No, I know: 
Intel must be pumng the musde on you to 
push the new chips. Your comparison of 
21 286 compu:ers In the September 12 
lssuehadgooddats.butyoos.eemtohave 
made somo pretty untalr assumptions. 

t10V€M8EA 28. 108$ PC~E ... 
\. al 
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(20 1 ) 85 7 ·4300 lf'r()tfn(rt~ 

OllCU: 1800H READEll S~RVlCf.CARO 

Letters 

ln the real world of mom·and·pop busi
nesses. we can't get all excited over the 
hottest and slickest new chips. Whcu we 
want Is a reliable machine at a good price. 
with decent seMCe and easy-to·use soh· 
ware. What you want ustodoisg,veupOUt 
$1.299 price on a good 286 machino .n 
favor of a $1 ,799 price on a computer that 
has nothing better to offerl 

I know there are Fortune 500 compa
nies out there that always buy the latest 
and greatest, no matter what the oost. But 
down here 1n the much large1 small·bu~ 
ness arena. we have to justify our automa~ 
tl0t1 costs 01 we don't o<1t. 

David L. Monis 
Oa!Jas. Texas 

r.i1 HlmNG THE STOR!S 
~ After reading Wilham Zachmann·s 
b3shlflg of computer retallers {Wllllam F. 
Zachmann. PC Magazine. September 12. 
1989). I thought it wa.s time to tel the 
dealer's side of the S1ory. 

I receive at least fiVe calls a day from 
people asking for technical help with mall· 
order accessories or computers they've 
Just purchased. ! have at least three or four 
people a week stop In my store to oet a 
good took and "hands·on foer for a prod· 
uet they plan on buying maU·ordef. 

Most manufac1urers roquiro dealers to 
have on-site servioe facilities and eJCpen
sive training for technical and sales repre
sentatives. Eighty percent of my custom
ers are business owners who have had 
little if any PC experience. My job Is not 
only to sell them a system bu1. unU<e mall· 
()(def outfits. to mal<e that syS1em produc
tive. Ot else personally face the music. 

1 can Justify my higher prices: it's calle<f 
overhead. RoM. payrdl, morc:hnndl$o Roof· 
lng, taxes. it\lorost, and aelvottislng. I'm 
not ootting rich. as Zaehmann would W<o 
people to boi!Ove. 

Computer stores sll sell the vast ma· 
jority of computers In this country and 
without them. the Industry would Wither 
away. Yes. there are plenty of "bad" com· 
puter stOles out theto. but thoro aro also 3 
Jot of good OOO$-$toros that will noul1sh 
because ot good setvlco. 

David J . Raczka 
LOC'kpOft. New Yortt 

A large "Congratulations!" for the edi~orl· 
als of Machrone. Seymour. Zachmann 

m PC l.tAGAZl'JE NOVEMBER 28. 198'3 

(again), and Manes In the Septembet 12 
issue. I am a recent computer buyer. 1 am 
- pursu~ r~ . nSl my 'iriendlf' 
computet stOfe for miStepresentatlon. It 
seems thete Is a motherboard In my sys
tem with " 16 MHZ"' wnnen all over it, being 
driven at 20 MHz. This ts oft8f the sales· 
m31l and I diSCU$$od thO sidObar ontiUOd 
"'Crystals. Components. and the Dangers 
of Speed" that appeared in your magazine 
("The CoNtnwersy Corulues: 286 vs. 386," 
PC Magazine. June 27. 1989) and he 
asSUted me that his store did not son 
overosdllated computers. Righi. 

I hope (l)mpU(IOt ~ ~ O'M'lOrS. 
01 WhOeVer gtves a damn about satlstac
tlon (lll«e js somebody, isn'llhete?) read 

Small-business 

owners can't get all 

excited over the 

hottest and slickest 

new chips. We want 

a reliable machine 

at a good price. 

your ed'!lorials and take heed. I also cat~
tion any would-be buyers not to take any
thing for granted. Check everythlllgou1.1t 
should be worth a few hours of the s.alos
person's time for you to spend a lew lttou
sand dollars of your monoy at his or hel 
establShment. 

Two lhvmbs up lor PC MDgtulne. 
Mlehaet Ogelon 
Nashville, Tennessee 

r.il NOT QUITE D£AD-ENO USER 

~ John Dvorak's latest diattibe {John 
C. Dvorak. PC Magszirte. Seplember 12. 
t 989) remindS me of the buty Otlltle block 
looking to punch somoono-anyon&-in 
the noso. 

ThiS limo John has "discoveted" that a 
Jot of users are using only t .7 software 
padlages. Artd iilhat wasn't bad enough. 
his mother-in-law has had to take arry 
number of courses to Jearn WordPtHfoct. 
What Is the lesson to be drawn from th0$0 
two ~parate facts? That the software 
compMios have foisted complex pack· 
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OUTSTANDINC VALUE! 
THOROUCHBRED PERFORMANCE! 

Tri,. Star 286 Systems 
S1Mdllrd '-turn: 
• t2MMl, 16\CHr, Of ~t.QQ 8CQ86Pr~tJ501 
• 1ManMI RAM ~to 4118 on Stf*m lolld 
• Pago lrtJ!Itlf1012 &iomocy Nclia.cture 
• ArMnc.d Ch1PI a ~IOiogy NEAT Chip ... 
• 3341C S:~ RAM C.:hng for BIOS 
• 1.2118 US'" Of 1.44• U " 01* D1t.e . ....,.~,.Ace-. ..... Oriw 
• 1:llntb~ 1&&1 Corooclltf 
• ~~ lCO KB.'sloc Oala lransttr Rue 
• 33< H~, ~ Hlrd ~NI c.dle . ,.,... " "'*' tWit VQA c:.d 
• 1•" Yll4 Color lloiWtDf 1M0 a: 411) 
• Tactr• 101 l(cy Entlanted ~ 
• 80287 Matti CO.~~ 
' 1 S.O~ I ~ltl. & I (Wnt ~ 
• Fdlt DOS. un,.. & OS'2~1:11t 

'l!.$aw 2•') 1118 RAM 
14 YOA ~ VOI'IC»> 
~Ha·4D<rlt 

~, •• 21.19fWI 
,. \~Cdot~ 
GW8 HW Orr.~ 

M&lf tWt 2MB AAV 
:.c \IGA ~ &Iori lOt 
ewa...._,~,.. 

$1795 
$2025 

$2145 
Trl ~star 386 Systems 
SGndMS Fdlurtt: 
• lmeiLOMttz 01 25\IHl eo386 ~ 
• tNI RAM ElPIDflb1t to Mt8 on Sytlltm Boltd 
• ~ tntn!M'd MrlO) Ant~rt • ""**' 01@1 & Tt¢llnOIOir H~T Chip Stt 
• 3&tK Sh~ RAM CDd-119 ~ SIO$ 
• 121118 5.25-lncfl FlOWt Obk Ollwt 
• I 441118 15-«h FlofiW 01111 DrtW 
' ~2:lmt .._., Aceea Hlllf Oft"" 
• t 1 lteerlt!M 1&-&1 C<rlt01er 
• F.ast !()) KMec Om 'hrul"' Ra 
• 321< Hgh Spocd Hllld Owe <::Htle 
• "' St+llo M30 S'f'CWI$W. MoNIIOf 
• All 't'GA ~ Owd 1&-811 Wllh Sfll( 
• Thetlt 101 Ke, Ert:.we6 ~ 
• &:I:ZSt. ~. 4 \'llalooc ~euo· s~ 
• 2 Sfri 1 ~re: 6 I Qa,.. Poll 
• Fury DOS. U""' l OS'2 Co-'*b• 

~ lMi" \118 RAM 
.,. SYOA t t024 x 166) won 10t 
&.VB H.atc Ome 

lK-SUf SM" IJ,I.S RA.IwC 
u S\<1, (102<1 ' 168) 1.4ont.o< 
fiSVB H.v no,,. 

$2895 

$3095 

I concorde craphics 
workStation 

' Sllndlnl Feet»rM: 
• ~~ ~ 01 20'JHt eosee Proc:tuo~ 
• ...,_ ~lo._.8 on S)tltn18ottd 
• ~ ~,.., A.l8J'<IIY ~rjser;;.r. 
• Achlnc>ed ~.~NEAl Clllp Stt 
• M S!'.- RAM c.tiii!IIQI BIOS 
• UMI 5.2Sft:fl fklwr CMI* Ofllje 
• '~ u.IDdl Roppr Dill Ofllje . - 't2M,... ~ Hllnl OrM 
• t.llftllctea¥e 1&.&1 ~ f \e,•Jo, 

• FdalOK&WcOIIII~An ~ett>~ 
• 3a< H~ ~Hit~~ OM Ce(t4 
• K" Se1ro ,.. S't~QMS14lllonllcw 
· An*..., c:.cs,....,.. SUK 
• Tacstt 10\ j(cy&Nnetd~ 
• us~ 3-l!tAI:n WoaM 
• 2 Stfle\. 1 Peraleli, & I Galte Pbn 
• Otttll» ~ Symm £rr;toolft 
• Or Hllo 1ft O·~~ 
'Mt DOS. ~x.&osn~ 

•• , JflliWotbuf: • Aa.o ......... 

Conccfdt tt~• M RAM 

~~~.: 166) Von~ $2495 
~ SM1t 1"'8 RAM 

Flash cache 386 
Systems 
~r.tfurtt• 

$3395 
$3695 
$5395 14 Si'GJ\ (1024:.1681~ $299.5 

65MB tia~ Olltt 

•WB RAM Uppse Onlf $400 = = = g~'e = $616 
104118 10£ Klld Orife UppSt ()lily sm l30III EOSt Hard Ottwt 119'* Add sms 

Complete One of video and hlrd drtve conflgurltions available for all systems. 

• Cuuom ~9Jt&lOttJ A\-a•atte 
· 30 Day UO"'J) kt Q,.)JirtH 
• S'tltcm &.\lrd uw~• Gu.antllH 
• ISM~ Wlmny Plm & lab:'~ 
• IJ!tls-e TOI Free~ ~ 
• AT El:ns! Parts ftep'o:e.-era 
• Pl'orrc:t ~! Hr:cJ: Slt9Pf'l9 
· LUJ~ A\"a{otte 

saJat 
~- Fr.dvt 1'00 A lA II) 7~ PI\C lPST) 

Soiu~ lOCO IJI. to 4Q) PM !PST} 

TO'..htlc'.JI Su~ ~JE.CH 
•.ot m2~1.SI • 0IW'SOU" fD~1222 

fAX.~~\10 

... ~ lhJ'HU'<) 6 Vt.a Ofo ~llfti t._V£)( 
~wt,._cu• d~~ cas/\ 0' 'Y'fTrtlfO'!M 
300., U~n:y~G.n111 O.<c~II'O..Ce•'~ 
~ M ~~ta., t.Ut9f attcu nt11oa 

ORDER NOW TOLL FREE 

1· 00-678-2799 

~ 
TRI~SIAR 
COMPU TERS 
I~ W Mtnerc~l Ro Te-n~~e. A1. 852a3 



Some views on why the NEC MultiSync 

There's a lot more to the new MultiSync· 3D monitor from NEC 

than meets the eye. Because instead of making one monitor for each 

graphics board, we've devel-

oped a monitor that enhances 

the performance of the modes on 

practically any board. 

With its new microprocessor-controlled digital t uning system, 

MultiSync 3D can adjust to a given video standard with a precision 

matched only by a few high-end single-f requency monitors. 

Making it perfectly compatible with virtually all systems and 

boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 
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3D is the new monitor standard. 

CGA. For an incredible maximum resolution of 1024 x 768. 

What's more, MultiSync 3D is equally compatible with you and your 

workplace. There are upfront controls, for easier access. A 14" non-

glare screen on a tilt-swivel base, for more comfortable viewing. And, 

as you can see, there's even a full 360 degree design. 

The way we see it, MultiSync 3D 

has dramatically raised the 

~.~~.~~o•b~~.tl~ch all other color monitors will be judged. 

For literature, call 1-800-826-2255. For technical details call NEC 
- ·· · ......... -~._. c.......... .. 

Home Electronics (USA) Inc. 1-800-FONE-NEC. 

CIRC'LE I~ON READER nR\'ICt! CAtlO 



ClipArt from A to Z. 
~~ 

~ ~ . r-w') 
~ 

~ .. ~ 
~ - ~ * * •••••••• 

As if M.icrowafx ~and 
Graph Plus wc.-n::nl osy ctn.~sJ'l co 
Wle alrc3dy, In 31\ effort tO fw1her 
simplify your tlfe in the gr.aphio> 
~we~ arcrourcntin: 
t.-oll«tion d WI.nclows-compcltib&e, 
objt:ct-oric:.ntcd dcctronlc :an. 
Wdl, almost our cndre collecUon. 
We t:ln ~· !lhort oo space (2boul 
500 JXl8eS shoct, lf )'00 ~know). 

But donl despgir.j\S call us 31 
1.80().272-3729' and we'D ~only 
:IC:fld )'OU 3 fn:c demo <ibk wih the 
216~ on lhl5 page, bur we11 abo 
include a colocfu1 plaotb1 guide tO 
the 14.974 th:u dldn't quke fll. 

MJaogr:1fx OlpM. ~as AOC. 
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Letters 

ages without standard interfaoos on tho 
helpless user community and said oom· 
mun.ty has rebeaed by refusing to buy 
do:tons ot r'tlf1'N pack.age$? 

Como on, guy, oet real. You've been '" 
thO PC bU$'MSS so loog now you seem to 
have forgonen what the two most popular 
types oC 50f!ware packages(~ 
and word processing) supplanted· poneil· 
and-paper and the typewriter. If I were to 
use only WordPerfect that~ s1JII be a 
vast Improvement over the Se6ectric typ&
writer now gathering dust on my closot 
shelf. 

Aside from WordPerfect, OuJCI<en is 
me oruy otner pact<age I ~r.>e with any 
frequency. A liiUe over 1.7, I guO$$, bu1 
Dvorak would no doobt still CIOS$11)' mo a 
Oead·E.nd Usor. \Yotl, l'vo 90' n.ews lor 
you. buddy~ this i$ all I wanl lrom my PC. 
Sound shoc::tting? Here·s moro: I wooldn'l 
mind If WordPerfect were menu-oriented, 
bUt I was able to write. edit. end print a 
letter the firr.1 day I got the packago using 
a relatively limited number ot commands. 
I aocompished this amazing teat the old• 
fashioned way: I read just a few pages of 
tho documentation. 

Stnply put. John. the number of pack
ages used does not equate to pact<age 
usefulness or cu&tomer satisl~lc>n, 

John T. McMahon 
New Y()ft(, New Y()ft( 

rii1 A YORE ATTRACTIVE PORT 
l!!!J The review ()( 14 data ~c:tl(l:; an 
your July 1989tSsoe ("Data SwitchOs: A 
Low·Cost LAN Alternative") contains an 
orror·l~ review of oor Systemlzer Plus 
ConnectNity Network. The most glaring 
and damaging error in your review: oor 
prioe per por1 was repeated several times 
in the article as $399-whic:h. on too avet· 
age. Is twice the cost of all the other 
ptoducts reviewed. 

However, as your price per port was 
arrivod at by divicMg the retail price ot 
oach box by the number of serial or paral
let ports It contalns. a more careful anaty
$1$ ot our ptoduct would hlrve revealed the 
ox~onoo of two DS..2S connectton ports 
on thO back of the Systemizer Plus. SClce 
OW' suggested retai price Is $399, dividing 
that t1y 2 yw!(ds a price per port ol $200, 
which IS on par ~ the majority of the 
boxes tested, and k>wer than the winners 
of yout Edit()('s Choice award. 

Thenfactorinthatoursarobldlroctlonal 
VO pot\$, that oach can be set independ· 
ondy lor W!aJ or parallel operadon. and 
Cha1 a separote thild port Is Included for 
networking the Systemlzers toge1her, and 
further value is added per por1. 

Tim Wllde 
President 
~Creative ToeMoaogy Inc. 
DaJias. To~ 

W PC. Mt~.ft.fl:inr r~greh the price
per-port MUr ~~ 111\he review 
of 111e Sy.-1cmin::r ~'lu.' Ct.vl«tJVity 

Net won.. We ,1.md firm th:uthc product. 
tiiOOiJ't meriiOtious. would not have been 
our Editor's Choice. 

1iiiiJ WANTED: A F'EW GOOD liT1UllES 
l!!J I WOitd like to oeno tho sontlment ex
~ bv A.IAydO( (l.oltots. PC 1~. 
Sep<ember 12. 1989). I (and ll<ely many 
othor corporate readers) am faced with 
similar choices. I don't have lime to type in 
these great U1llities you offer, nor is my 
company wifing to aJlow mo a PC MogNot 
aocounL 1 lin ow that S 1 o to $15 lor ~ oc• 
casional utiliOO$ di$k updoto woold be no 
problem. Moan-whilo, mar1t mo as 3nothet 
-taith.ful but fru:stfatOd" reader 

James Eddy 
Hartford. ConnGcticu1 

HOW TO WRITE TO PC MAGAZitlE 

~ ltlh:n. l o PC \tt l )(U!IItC, Or..: 
l~.~~~ A~,:nu~. J\~"' Vod:. ·y IU016. 
ur UJll()aiJ to PC M (lg • o!t(54X! the" 0} 
:\kd:tll ~hrr .n thdiu1uje;, column 
fC1f :k:C~' infonn:llion). All kttm 
become the propcr1) of PC \foKu:m( 
01nd .sre 'ubject to cdiung.. • 

PostScripf 
On~ANY Printer 
for only 

$ 5 
Gain access to your word ptOCMSOf's 

PostScript features: Font Scaling, 
Rotation, Gnphles, Kerning, etc. 

Coming Soon! GoStytes"' Aulonvtic 
Templates tor Professional Looking 

Documents • Easily!! 
GoSc:rip; · $t95 • Wr.h 13 fonl$1 

GoScn91 Plu; $395 • Wet 35 fonl$1 
~-"""' Qioollly. ~ o.-,_ 
Includes Oftv'8rs '<lr: NEC ~'litef'. 

liP Laser.Jet 11!111).• • • ~v •. Palrt..teL 
NOV! Hrwlrl1·P1uJ:,rd Lran/tt liP! 
C non LSP-.8111111. BubbiOII~t eJt30: 
Ell$0n 1.0 ilnd FX; T Wllba 24•Pin; 

F'uj.tw DL 24•Pin; P;~~~l\Sonic KX· 1 12.&; 
IB~·fProPtlntor. Ou'ckw""'· Qu.olwntor Ill; 
In lot Vltu:d Edge Sy"...:em: SietnetiS PT ·90 

"Retum your GoScnpt registration 
catd and the certificate In tile 
GoScnpt package to receive 

16 ADDITIONAL FONTS 
FREE 

Call b DICah. I.WII per 1'11111 as-. 
Oftlt good dlroogh o.c.mt.r 31' , •. 

ORDER TODAY! 
Contact Your L~ Dealer 

or call the lisei'Goidir One 
(soeilll=~~~if.) 

TO!DW ~ Ja.l416lm9666fAlC j416)~4 

LaserGo, Inc 
I; TEL: (619) 450·4600 

FAX: (619) 450·9334 
~-A~Palt.Oflte CA ~121 



Our Swans 
m.ake waves. 

The Sw<'ln llnc of computers is creating w3ves of 
excitement am ong computer users. One reason is 
price. Swan computers are true bargains, offering 
you tlle nlost for your itwe$tment But price 
doesn't tell the romp.lete vruue story. 

S\vM romputcrs arc solid. rcli<'lblc performerS 
... assembled by Tussey Computt>r Products, a 
solid, reliable company with a tradition o( unsur· 
JXISS\'d customer S<lli.sfactloJ\. 

Swan computers are highly compatible. In fact, all Swan romputers 
fea ture the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 

And the benefits keep coming. wave after wave ..• 
»Day Si'tisfaction Guar.\nt~ 

tf you're diss.'l tisfkd with an)' Swan brand name product, you can 
rd urn it within JO days from the date of shipmt•nt and get )'OUr mon~y 
back. No q uestions asked. • 
Toll-free Technical Support 

When you own a Swan, you c~n t"llll our toll-free num~r and be In 
touch with our expert technical <'lnd S('rvic(! staff. Th('y'U answer your 
questions and help you take fulll>st advantage of your system's capabilities. 
fullt ·Year W.uranty 

Every Swan brand name product is backed by a full 1-year warrnnty on 
part!i and labor. A se(Ond year of coverage is available through the Swan 
Extendoo W<~rranty (SEW). Ask lor d~taUs when you order your Swan. 
F~~t. Sure! Oc:Hvc:ry 

You want your Swan up and nmning and doing Its job ror you. Fast. 
So any order we re<>elve before 4 p.m. EST Is shipped the S.'lme day. Even 
orders received after 4 p.m. tlr(' shipped within 24·hours.•~ 

We ,,J.so in:sun: your ord~r <lt no cost to you. And we don't charge your 
credit CC'Itd until your order is actually shippc.'Ci. 
Convcnhmt On·Site Service 

Swan offers you the valuable option of o n-site service from Serbus , 
a Bell AtlanticTMCompany. When your computer n~->d.s serviced, an e)(~ 
rlenced technician w ill be disp0tched to your site quk kt)•, minimizlng 
duwntirru:, mttximizing convcnit•ncc a nd value. 
Sw.ms make waves in business and educ.ation. 

Swan offers a full Hne of services tailored to the needs of educationa l 
a nd corporate computer users. Call our Educ.1tional & Corpora te Sales 
Department toll-free a t 1-800-168-9044. Learn how a Swan can be a bus i
ness animal ... or a teacher's pet. 
Swans make wo1ves in the computer industry. 

With their compatibility, reliability and performance, Swans add up to 
value for their owners.. So it's no surprise that Swans are making \vaves in 
the oomputer indus try. Waves that may make some competitors run for 
safer ground. 

Rud wh:at computer joumal$ .:are saying -
,.-· If you enjoy getting tbr most pcnorma11ce fOT your dolla.T, the Swan - · 
is a good aJtfJNtive" to showy, mo~ el('pft\live bnnd nuws. 

- Compur~r ShoPf'", Apri/1989 
"The excellent man ~Uland 30-day money-bade puantee bolh lncUca~ 
that TUMey Computn Producb value. cuttomcr savic~ • - PC Rhouru 

Swan 386/20D 
"Tussey's Swan 386/10 nitS." 

- C01np11ltr S~pper, April J 989 
c~fullycumbiningpow(.'f'ilnd perfonn· 
.,~. this Swan has soared co ttte upper 
limits of today's tecl\nology. 

• SQJ$'6-20 J:O,C$ MH: N111101f Sl 22.0 
• MS·OOS', 05/2' & UNIX' C(t'"~IINc 
• Plrtlf'lfi.r BiOS 
• 1MB of Jl·B1t RA.\f UJ'Ttlo:kbic ra l6MB 

of .ll·Bit RAM 
• SJu.flXI• RAM [~tr VMnt & 8105 
• Mrm'l)ty llfh'MIH\' ~~ """ r1 \\\111 SJ.urr 
• Wl81 & ~1 C~J-iJf'M~ SNttr 
• .ZOOW Puuvr Snl'r-''Y 
• 5 D~c ~ J C:sstnS<!d. 2 ltrtnr..tl 
• 1.11118 5.15~ or 1.o14MB .l.s· FA:lppf Oritv 
• Otml FT•'S'I')I/Dl~Pilf.D Ctllrtll\IICT 

1'fl/l: l lllltlft,lt'lt 
• l'tll1.'1! z S<rCtll, r l'llr11Jirl 
0 $ f.Yf\1"'1~11 SJNF.· I) JJ·IIfl. -1) 16-hJI 

3J 8-bJJ 
• liuJ\mf"l lU I lir-!1 Kt;'lll\ml 
• Clt\'l> Olr.""'~" 11•/B.tlftry 841 up 
• Srtlll• ~''"I' t:t Utlllln~ Vi~lr 

()pt lt>llf: 
• SQZd7 (V 8£Utl7 Cc>prl'ltt'i."'r 
• Upgt311N: 2. ~. S, JO tiT 16/>fB 
• GW BASIC/MS·DOS 11M St19 

$1899 
B.lcc Sy~cm W11h Sin:gk- Floppy. No Vide() 

386/200 VJOEOOmONS 
lftctldrWodlct"\..S.O ~ 

Drtn ()pts- Mono 't;!:,t \ 'CA VCA 
Mono Col« 

!:'~!:::• 52399 $2443 S2.9J6 ~ 

1:{~~ $2Z•9 1_2796 ~ S3248 
~~:wll(llb>4 $3394 $3443 S3&1J 53893 

To"'..,r C.1110e Option fM l96I2D 
wfl31JW powrr suppty o~dd $)()() 



Swan386SX 
This systt'm tiv~'fl you 386 compatibility, 
power ,,nd puform.1nce ... at a 286 price. 
• 3t)Jb'6SX 16/S hfH: N«t~n Sl 17.6 
• MS·DOS' . OS/l' lT UNIX• COflf~lllllt 
• l"hotttlr BIOS 
• 1MB .RA/11 £xp.utdJ to8MBCII S~L"mhltml 
•S~BJOS 
• AfriiQDif1llllrtrlt\ll't' f.>r 111»1' 0 Will $1o1ft 
• SfiJ$7S X Co·ptf)\Y$.$(11 S«w 
• wow P()«w Susrrry 
• .: 1'>\'lli« &Yf. J t:.r1~..t. J lllltflMf 
• 1.2MB 5.25 ·~, l .+IM8 3.5" f'fo,IJIV D''"' 
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You prob.,~l)' lle''l'T thought you couJd 
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can. Now. 
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• C.\01 8A.SICIMS·OOS add $89 

~549 
&~_fu_<st<>m w th Slf\Ak A<lpp_y, 1\:o Vtd~ 

xno Vll>EOO~~ 
~-· 

Orfyf~ Mono' CCA ECA VCA 

~ft>mo 5699 5869 $1()98 $1198 

Cw1~ $??9 $949 Stt78 $12:18 .... {=~~ $9'}9 $\149 $1318 $1478 
• , .... ...,.... ... o£1t'WQ:~ l)rl·~ 
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~.re.lc.M~!<e a mating 
number and our expert staff wiU mate you 
with hardware, software, or peripherals to fit 
your unique needs. And at a price you'll Jove. 

And wh~n you shop SwM, you'U get the 
benefits of n strong. supportive rcl.'\tionship: 
• We won't charge your cn'<iit card until your 

order is shipped. 
• Orders received before 4 f>M EST wiJI be 

shipped same day ... and each order i$ 
insured at no co t to you. 

• You'U deal with a fimmcially $0und, 
respected compan)'· 

• w e·n be here after the sale to help you. 
• Software orders over ••• 

$100 and accessories 
under 6 pounds willl:x: 
shipped F~.'<lcral Express. '-------..1 
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~ Swan Peripherals-· 
S~ Feather your nest 
!ICIIftCMO., for less. 
Top-quaUt)' Swan peripherals can make your PC an even better place 
to woric and play .. and at pri~ that won't cr;ack your nest c:gg. 

EvCJ}' Swan tmlnd n;amc product com~ with a 30-day, money-~clt 
trial guuantee And ~Swan product is bachd by a fuU one-year 
warranty on pa~ls and labor. You also get toU-hee technical support 
11nd customer service 

You'D be Ucltled when you discover what a rel iable Swan add-on 
can do for your home or office PC system. 
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You can't manage what you can't see. That's why virtually e..-ery aspect. of Time line's 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
aspect of the Schedule to see exactly what you need. Exactly when lou need it. 

L 
JJlill> ~ Great Gantts. Just one reason Tune ine is used by 48 of the 

1!,1;. ~ Forttme50. Andisrated#l. reviewafterreview.*Callforafree 
~ demo disk today. You'D see how Time Line Ganus your every wish. 

..::_-~-:i..i:.'::&:=!, II& 1810,..., CAU (100) 221·4122 &f. 565P' •H:Itld•~~-....., _, 
The # 1 Project Manager 
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by Lori Grunln 

PARKING HEADS 
I have otten read lhat lrslmi)Of'tant to patti 
tho heads on your hard drive berore you 
turn your machine off. How can I deter· 
nino wnether my hard dive patks its heads 
automaJicaly? If it doesn't. where can I 
find a program or u111ity that will do It? 

Felice MMinello 
St. Catharinos. Ontario 
Canada 

The conclu ive way to find out if 
your hnsd drive outo-palts is to 
C'lllJ the manufocturer and ask. Short 

of that. )'Oucan usc rules of thumb: if your 
drive ha.~ a teppu motor hea~ actu~ tor 
(r.dher than a voio: <:Oil). it pub.lbly ~ 't 
auto-parlc. Small drives and drive tn:u 
cost signiftCalltly less than lhcirsame-si7.e 
compe~ition u. uall~· use ~>tepper motor.~: 
all driv~ 0\'tr lOOMB u c voicc<Otl 
tedmol~y. (You an fi nd a complete 
d~ussion of actuators. as well n.-. he3d 
~ng, in U!'$radill,fl und RtpuiritJ~ PCs. 
cited in the rC$p()(ISe to the qu~tioo fol· 
lowing this one.) 

He3d-p:uking utilities tend to be drive· 
specific. so check the software that ac· 
companied )'our drive to ee whether the 
manufacture:t included one. If the wfl· 
ware let you prepare )'Our {'Omputcr for 
moving (or words to t.hnt effect). that 's 
your he3d parking. Similarly. some com· 
mercia.! disk utility son ware c:oml!.\ with 
1\Qd.parkjng proglt\lru u.s wciiJ 

1b:re · s 31"1 oa:asjooaJ deOOie over whether 
or not the hcnd~ need to be parked every 
time you tum off the computer's power or 
just when moving your system. The ron
sensus seems to be that it cnn 't hun to park 
the he3d.s, so you might ns well do it 
before c\·ery power-down. Using a utility 
th:at'~ noc me.nnt for your drive-for in· 
stance, using the p;ui(er that Clime wtth 
your ·~cr's ESDI CDC on your SCSI 
Seag:ue-might dwnagc your dmo.. 

Thllt !)0\id, there arc qui te .. rew publit 
domainandsharcwarehead-parkingutili· 
ties Ooa&ing around on PC MagNet and 
CompuStrve that work on most drives. 

Advisor 

• PARKING HEADS: 
Programs to park your 
hard disk drive's head. 

• FROM APPEND TO 
XCOPY AND BEYOND: 
Starting a computer 
reference library. 

All goocJ he<~d ·parking uti lities give you 
the opportunity to clwlge your mind and 
n:le35C the heads from their parlccd posi· 
tion before turning off the machine·~ J)O"U. 

The iollowtng are :~II available an ~at a 
libmry I of the IBMHW forum on Com
puServe: SHUTDOWN. !I S5 shmware 
pogrom (filcron~ SHlJll)().ARC). "'~' 
with up to ei,lll dnvQ; T1MEP1\RK. 4 

public dom~an J)I'Ogram (filename: 
TPARK J.ARC). will park the heads auto
matically when the drive hasn't been used 
for n Ll'iCI-spxifled period of time: HOP ARK 
(filen~ne: IIDPARK.ARC). for whleh the 
voluntai)' oontribtltions of S I or mon: are 
dOJUJted to charity: and 3 public-domain 
parker designed specifically to operate 
with IBM PSI2 drives. PS2PARK (tile· 
nsme: PS2PRK.ARC ). 

You can :'!ISO lind a PC Mas:a;:in~ util· 
tty. PCP ARK < filemu~ I'<.'PARK.ARC). 
in data library 7oft~ Utilities forum on 
PC MagNet (for downloadins informa· 
tion. ~1!-e the "8y Modem·· side~nn the 
Utilities column of PC Maga: int). For 
more information about thedcsirobilityof 
~ad p:uking or for the debug co<Je to 
gcoerJte PCP;\RK. check out the PC Thtor 
columnintheMarc:h 15. 1988.issueofPC 
Magcdnt. 

FROM APPEND TO XCOPY 
AND BEYOND 
I'm thinking of upgrading my IBM PC AT 
from PC·DOS 3.2 to DOS 3.3. Do I have 10 
use PC-DOS 3.3, or may I use MS·DOS 
3.3 (whlch I might get at a better discount) 
without causing any oporating problems? 

Also, Judging from the many volumes I 
soo In bookstores. tMre must be a better 
DOS book available than my IBM DOS 
manual. I would Ike one that gives a 
detailed descriptiOn of all commands. as 
well as M elQ)Ianallon o1 the <Lftetenc:es 
between MS·OOS and PC·OOS. 

Gettwd Op(ll 
Pukalani, Hawaii 

Wtll,y<>urmruse MS-DOS3.3on 
your A 1'. Opcruting systems de· 
pend on BIOS compatibility. and 

"PC compatible" means (antong other 
t.hings) comp3tibility with fBM' BIOS. 
Aut y<>u a m ' t get MS-DOS at a better 
~bcount than PC-DOS: at least. not le· 
gaily. Microsoft licmscs MS·DOS ro S}"S33llS 
manufae1ure~. who either add little im· 
J)t'(WemenL.\, lncorpotrue fix~ to ensure 
100 percent BIOS compatibility. or just 
~II it as is. The: compwties can sell MS
DOS only in ron junction with their sys· 
terns. On the other hand. you can wander 
imo any computer ~ore and buy a copy of 
PC-DOS. 

As for your other question. although at 
first glance there seems to be an over· 
abundance of book!: ()fl DOS clutterina up 
the heh•e.: of your neighborhood book· 
10re. tt1~ \.'1ln rc.slly be broken down 

into a few different categories: introduc
tions. lip$ for power users. general refer· 
encc books.. and programmer's references. 
Of c()Urse, socne of the book overlap in 
:several of these arcus. but they're still 
gerued to specific audiences. 

One of the most popular DOS books is 
VM Woh'Cnoo' Rwtlllttg MS-DOS. Fourth 
£cli tion ($22.95; ISBN 1·55615-186-1; 
Microsoft ~- 16011 NE 36th Way. 
Box 97017. Redmond. WA 98013: (206) 
882-8080). 1t's a good book.but if you'w 
been using DOS for a while. you mjg.ht 
prefer ~nethina th:lt I ~hghtly more 
advnnc«J; although ¥0111 Wolwr~oo's book 
ha.~ the requ,slte dct~iled h~tlna of com· 
roomh.he ~pendsquitea lot oru~$.how· 

ing user~ the DOS ~· 
lfyou'rea beginner. another book that 

NOVEU8al2$,...19jl9 PC Mit~t~- aJ 



Advisor 

might mcxt your ncx:ds is Chris De Vane)• 's 
MS·DOS Ustrs Guldt. Third Edition 
(S22.9S: ISBN 0.88022·349-9: Que COfl)., 
11711 N. College Ave.. C.'ltmei. IN 46002; 
(317)573·2500). OeVooe(s bookcomes 
shrink-wrapped with :a quick·n:fcrcncc 
guide. Both book.s provide excellent in
troductions to DOS. 

On a more advanced level there'~ 7'hc 
Waik' Croup's MS.I)()S Bible. Thin.l E<irioo. 
by Steven Simrin ($24.95: ISBN 0·672-
22693-6: Howard W. Sams & Co .. 4300 
W. 62ndSt .. Indianapolis. rN 462£18: (317) 
293..5400). wttid• I( a ~~ rcfemlO: bool;
lt' nmensCll w tltnt you can C:U$ily find 
answers to questions instead of using the 
tutorial fonnilt othe.rs use. 

The MS·DOS 8/b/,-'s IC:f)•b)'•Step in· 
suuctions are for would·be DOS program
men; rather th<ln DOS novices. W1d nn 
~ppc:ndiA provides infonnation on some 
undocumented MS-OOS interrupts and 
functions. In addition to providing a de· 
6Cription and the syntax of each com· 
mand. the book offe~ more Ut-depch in· 

fonnatioo on such items a,, intCIT\IptS :snd 
funcrioo.~ which ~ help you bellc:r 
understand any problems you may en
counter wi th poorly beholved sonware. 

At higllest end of the complexity spec· 
trum is the: S65.95 MS·DOS £nc)dt>pt· 
dio. put out by none other than Micr~oft 
Pre. s (ISBN I·SS61S· 174-8: .;,ee addi'C$s 
above). This book not only gives detailed 
de$Crlptions of the commands. but nlso 
lists and explains all the possible erTor 
messages you get with each comm:and. 
Geared to progtaJllfllCtS however. 11 might 
be tOO advanced for your purposes. 

ll you're planning to customiu your 
DOS environment, or if your PC refuse~ 
to wake up one mom ina. there are a few 
other reference boot. )'OU might want to 
consider. 

l1nder the eu~epy ol power user guides. 
another one of Chris OeVoney's books. 
MS·DOSTips. Tricb,ondTraps($22.95: 
lSBN O-Sro'22·3'76-6: Que Qxp.: ~ ~ 
above), provides a plethora of helpful 
hin~ <lfplizc:d in an c:asy~foOow manner. 
withoot wasting space on meaningless 
graphics.. Similarly. PC Mogo:Jn~·s own 
DOS Po.,.~r Tools. T~chniqu~J. Trit·ks 
and Utilitlu edited by Paul Somel'$0n, 

offers hints and on-di..sk and in-print utili· 
ti~ ($44.95: ISBN 0-5S3·34S26·S: Ban· 
t:un Book.s. 666 Fifth Ave .• New Yotk. 
NY 10103: (212) 765·6500). 

Anchi~DOSwon'trunifyoudon't 
lftat your hardware right,considerin~t
ing in Scott Mueller' Upgrading ond 
R~poirin~t, PCs ($27.95: ISBN 0.88022-
395·2; Que Corp.: see address above). In 
~iliOn to being an excellent guide for 
troubleshooling hardware problems and 
offering advice to upsf3der$. Muelaet 1"0-
vides aid to new-syStem buyers when 
they're making puroh.asing decisions. 

I'm not trying to provide a definith·c 
list of books you mlLft have, and l'~·e 
probably overlooked some people's fa· 
voriu:s. But if you put~ fewofthese book.s 
on your shelve . you should be able to 
hllndle ;tlmost :my question or problem 
yoo encounter in the future. 

ASK THE ADVISOR 
Send yoor questions to Advisoc, PC 
Maga;inc. One PaJt Avenue. New York. 
NY 10016, or upload to PC MagNet (see 
the " By Modem" sidebar in the Utililles 
column for access infonnation). Pkase 
specify your equipment. • 

PO. e. MJ1 • C.W.. )I) 6S20S 
JM.W.llll 

OaCU SOt ON REAOEJt SEJtVICE CAitO 
Copyrighted matenal 



 COMPAQ
OR ZEOS
we PC Resource Magazine, “ZEOS. .. provides quality compar-
PANSTUaP ICAURDMedaleed pte KelreceObesevUNOast
ae
« Personal Computing, “ZEOS. . .isthe best value we've come
PSSM SSCRUSearReotABUeeee
most expensive PCs you can buy”
we PC Magazine, “Don't pass up the ZEOS .... SHIRRewer
flexible design and escape-velocity performance make it a top
ibrarmeaeee
ws Info World, “Wefind the ZEOS386an excellent value. Speed:
Excellent. Compatibility: Excellent. Value: Excellent?
wm PCMagazine Editors Choice, “The ZEOS 386 blows away
everyothercomputer. .. a smart choice”

The Choice is Clear.
Dial 800-423-5891
TmiCruleaeoleeeeRCa2 OrRe
Waites Wsletoteeeae

eee ere tieeeeee



ZEOS '386 Systems 
~~ 

Complete ZEOS 20MHz '386 
System. M>r.tB SCSI Dmel 

Only$2995 
16M Hz systems/rom $22951 
1M Wutdorrl bt ~>~.wiclt othm 
a~tr m~ftdl ~twilfK 64K 
CACHF. (tu.~ llt4t oflltl)$1 a>m· 
~titors) fWOOidirtg Zco-IJfJil 
~ /'f.7fomw'lf« nastJr Sll/11triO<r 
~ Pa/{tt/inwlntttt mmtt»y 
sdrffltts. lnmdib41 VaiMf'. 
• High S[Wd 7.-m>-Uflit64K tUZd 

and writt·bock SRAM CilCHE. 
1M ~tesl nt(J/sod bJot.m. 

• Gemtillt 32..1Jitlnttl I:KJJ86. 
2JJMJ/z CPU. 

•lMBo/ulf)-Wait DRAM 
ExpoJulablc to 16MB. 

• F4st8CMB, 28ms SCSI 
~ Htmi Dn't!t~, 1NJt!'-
1.2.MB fo~ Vrive. 

• High spMJ HDD!FDD SCSI 
HosJ Ado/!Wr rcUit Softuvm~. 

• 14'' HW.-IWAm!MrDi..~ 
u.'itlt Tilt/SwitJtl btm. WnMint 
Ht~ lmzru/1/ftlp/tics 
amtmlin; 

'' 
••• PC Magazine, May JQ 1989 

• BIOS and V'ldto Sltadow 
RAM p/IIS EMS Sll/IIX!rl. !WI· 
Mv.mr llfliMduL 

• 101 Key ZEOS Tactile!Cikll 
lttyboard.. 

• 2. High Speed Serio I Ports p/.u3 
one Pamlk.l and om~ Gumt port. 

• 1..32. 6-16 und 1-8 bit sk1ls. 
• (J(}31J? 1'IUJtJr t»/WO«:s.TOrSil/>IJOrl. 
• Rugged ZEOS 5-baycasc. 

lndudU!g $M4riJy Lock turd 
LEDiNliaztbfs.. 

• lnd udN ZEOS 24 HOfda £My 
1blJ F ru. ndtni&al Sll/1POrl a'lfd 
~rSotis/oditm~'.. 

Optitms Calorr: btdlldi'W I.if' 
VCA. add on!f $495. AM a11 ilf. 
crcdiblt ~of hard driors: 
SCSI. RU. ESDI or MFM alfd 
mrtrw/Jy Q")' ~,lidd-on JUft 
cmdd r«~nl! 

Order Now ToO Flee 

800-423-5891 



"Out <>f t()d machines from 
58 oompanies . . . For overall 
excellence we selected ZEOS 
International~ 38& 16 and 386-20C 
PC Mo;:ozint, May 30. 1989 

The Editors of PC MaROZinl 
came to this conclusion after in
\'esting "25.000 hours of work by 
60 people t~ and reviewing 104 
'386 res:· The Te\<itw wac~ thorough 
and thcir condusion specifiC. Simply, 
that out of all the manufacturers in 
the world, ZEOS offers you the ''eJY 
best '386 Value. 

In all areas. ZEOS machines 
are top performers. With uncom· 
promising attention to quality and 
detail throughout. Not only do 
ZEOS systems themseh~es afford 
)'OU the very best Valut'.S in com· 
puling today, they're backed up by 
the strongest after sales support 
in the industry. 

At ZEOS we feel that if a 
company believes in its prodUCtS 
it should stand Rock Solid 
behind them. 

That'S why lEOS offers Toll 

Complete ~flh 9J86 
\~System. sor.m 
SCSIDrhe! 

Only$3495 
Complete JJMHz ~ems 
onb'$4495! 
ZEOS2SMHl and JJM/fl 
R()38Q $)'1/trtdllrt IM fo$ltst. 
mos./ OdL'f11t«d OL'f11Wble Olrf" 
KM7& CcMmmmt Com/Jfllt¥ 
N4'1t'S ralls tlu- ZF.OS ~13 
•atp~tbl)' the {O.SUJI MS. DOS 
orrd OS/2 micro,·, lite M'Orld.w 
!«vi~· u/kr m.icu: tit~ 7.EOS 
SJISitm.J olf! ~td as the btst 
prit.t/pvformatf« lnlys. A powr 
1~drram.' 

• Ullm Hitlh #lttd z,o. n&it 
64K SRAM CACHE. 

• Cnruine 32·bit brtrl "3/J6.25 
qr 33MH~ CNJ. 

• l/tfBo!Uro-fK1tl DRAM 
F..xptwlobk 1b 16MB. 

• &~80MB. 2Rm.f SCSI 
&ogal~ Hard DriA.•, Ttoc-
1.2MB Flop/!)' Drir<. 

• Highs~td 1/00/PVO SCSI 
Horl Adaptqr uitlr StJ/ltmte. 

"Price is aim'S a 
consideration. So are 

benchmark test results. 
But both factors can be 
decehing, which is why 
we consider them in the 
context of other •as 
that 1till make the differ-
ence months and lfti'S 

down the road. Thirigs like 
quality or construction, 

reliability, expandability, 
and ease of sen ice~ 

PC Magt~:ine. Orr .. What 
Mflkn an Ediror:f Choice'' 

Fret Tel'hmcal Support24 
//om'S a day. ~«n days o "uk. 

.'165 days a year! At ZEOS, we 
belie'~ in standing b)• our cus. 
tamers when~w they need us. 

Then add our 30 Day 
Absolute Satisfocrion MOM>· 
&uk Guarantee, One Full Year 
Limited Warranty and Express 

P:lrts Replacement Policy. You've 
got the best. 

And when you order YQUT lEOS 
'386 you can h.a'-e your pick from 
the industr)'~ broadest selection of 
options. AsPCMOfPzine said. ZEOS 
offers "more options .than even 
the anost <mfunararion hungry hound 
could possibly need~ 

Quality, Perfonnance. Reliability 
and Support OvtrrJII Exctlknce. 
That's why ZEOS is PC Magazine's 
Ill c:OOice. And that's why ZEOS is 
)'Qitf' best c~ as ~tltlL So pick out 
that dream machine today and 
order it now with oonfidence. Your 
choice of Z EOS cx.cellence is Guar
anteed. Order now by calling 
80()..423:5891. 

• 14" llixlt·Rc~Ambcr[)is/llay 
UtiJJt 1TJtj~.jfd ChtMillt 
1/aatlc~ brond grophics 
crmtrollt r. 

• RIOSmod \'idl:nSNuiO«•RAM 
p/tu £MSsu/'l»f1. 

• ZEDS 1acti~!Cikk ~rd. 
• 2 High S/>ffll SnialltJrls pbl'J 

OJU' ftJtufklondCMCom~/J011. 
•1·.12. 6·16 and J.JJ bit sl«s. 
.• 8()387 mtllh ~ :,ll/JfXIrl, 
• lndKdts ZEOS24 Hour a Day 

1011 Fru 1tdrnkol S"ppori. 
• 6/xq limcol c~ Jtondord. 

Dtdlld $150 frtr dalttap atSf. 

Many optit1Ns ova iJoblt.: ln</Mdi,g 
14" VC.A. tuJd tmly $495. PINt a 
lotWf.dtri;,Q{SCSJ. RU. F.SDI 
orMPM hard dritAs oltd 11001\'. 

Order NO"' Toll Free 

800-423-5891 
~ ...... 

nos ll6t 2S o..~to09 I • I 

U06Jttm~- I At "Cl O.tt 

IIMPS{) ..... A . l7 a:u c.60 
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rr Hz SO GOOD! 
If )'OCit Olllllpu~ feels~ wt k0011o "'hen: 11 ht.'ttt- For a f.Lq cure. 
"'lour new 386Mothtt&2td/)3MIIt.l t 'o\ ~Jlt)Uill PC, PC':\T 
orfC'ATIOS~tqUal tocbe IRMMndcl MAnd flWI!r \lt>\t:botl' 
in 4 ~v.s ()(blAh ~·d l.~"t . ~Kot R.\\& ~. and :138" nuth 
c.lp~lf' l!Odu:t lor~ pc:rftwlltlllltl 

Nenr."'tkSa\.'\1): Vt'uh llw )146 "olhrrBomf.t3mH7. )'Our 
comp.~terbecoalc:safikotmttot•uruu~m tb:unt~:-.c,..dJ net· 
worb SCI"WlM Be)und 1pm!, )'OU 11 en io) oxrtp.w'bilil}' With 1blcfl 
IOOg. Elttc111tt..venct. and moe;t othH ntA~l\tt Qtd 

'nle UNIX Eo~Jne. Grc:u for\.U:S.~)'It1ft> ln~w 
t~lX Ot:lt$. w fljU~ ~ Molhtr8o:lrdlll~Ub runs~ Vflh, 
lnl.:radiYt 386/a andAT&t·~ I \lX S~~lcm \ ' ilh ib PC/AT~ 
1/0 sysum, our 5~ bcwd :m~11111lclda~ tilt Ia~ in diskrontrol. 
~0. 2nd 1\it(\\~ L '0 <Vd:. - ~t 10 IWilt a~. 

CAD Capebil~ t:'t'J' GOO}~ ~iq: . fas1CC. ~ :11 )IU 

AuloCad 11ldotbtt CAD ~)"t\\' t:0t good lk'Vt'S . 1bt 386 Mochcr· 
6ollnlf.U\Oiz ~ )OOf m.uh 2nd ~~.alklfl)., illllj~n::s 
the higltSJIOOII381· 33 "1111l~\oftd.Ab.1emmalhroprocrsl<O~ 

- •rc;n ct.U rioi3 '11MIM!-bidC.""'- ""-~,_,...., ~· 

Technical features The 3li6Mot.b<·rfkwdl.i\1olllllnch~· 
• -t Mt.~Wtlt'hli-:tt,flt'\'(lj! '-tnk.'ll10f).M'plSlCI3hlcU>&l~ 
• MKotlOn:.cccachl! mtmtl(~ • Si\ 16·hlt~an~t ~\.ooeS·bU 
2.nd unl' 8 biV .~Z w ~kit • PC/AT romp:Wblt! 1/0 S)':lll:m and lJIOS for 
~nor~ !.ulcltl~l\ 

J.'ltl66-teu.ir4.'1to~ltl~"'hrt'C..\l.U cdGcmpaq~ .. , ... $1~ I 
.Wl~ll!JIDl !\)tUtfnllhi'POAT •• .. .. ""• SlfAS 
jl(6~'1'6.illlllti~UQll••lh I \4fl!1!•uH .... .......... "-""" s~ I 
3Hiill\MIInJnt\ , .............................................. m S .N~ ,....,_,_ 

"hr totlurt a pllnfulJy -s~· romputtr?V.itb IIS.Upet21Jitr) J~~Hr 
Motbt:tBoud, )OUr cx.mpu~r " ' loO p:ood! for mo~ iDfonn:uJon :and 
faM dt.lhl!f},C1ll: I (800} +H 628-t In'" \Ork: (~16H34·1600. 
,\\:&lbhlt 1.11\ t;s.\ \l;llltract .fG..~·SIJ.IIGS<>JS3. 



First Looks 
HaruJs.on Rtviews of the Latest Products 

Autodesk Animator Brings 
Affordable Full-Screen 
Animation to the PC 

The future ofPC·btaseddukcop 
presentations has arrived . 
Thou!!h for from perfect, .AA~to· 
JtSJ.. .Ammtuor cakes the stan· 
dard PC " r.li<k sbow." wlueh 
usu;llly eomuu of IOC1ip1ed uan· 
~itum., bet'A'eC:II s t:attc: imagu, 
nnd make~ it come ali''C with 
movetneflt. The sm prosttm 
alto~ uSCtS to ~ tht video 
p~~oent :uion.s of tomorrow on 
thl: VGA ~y).((m~ oltod.ly. :and 
in 1~ pmc!$$ it may well be
CQme the: p;uad iJlll f()f' other bit· 
m:~ppcd an~,phic:s proenms. 

Tr1ditional 1nim~tion rc:
qu Lees that you cru.neb 001 lndJ
vidual l l'l!ne). cadi sJi&btly dif· 
f.:rcnt . and then link th(m 
IOgc:tbcr tu cmrtc thl: illU3ion u( 

mcwcment. Although .AnimOJor 
g tve."' you thu. option from with
in its Traces menu . the real 
power C>f it$ menu-~, irllc:r
~~tlht aPJl")lcll ill thllt iclen you 
ror~et •bout the rcpeciti\'c ~ 
cur.: of animalioft and crcoativd y 
paint with time. 

Noc c:'fCII Ein.neio found it 
W) co explam Lha1 tltne 11 JUI.l 
the fourth dimension or our 
tworld. and thOUIJh Arril'lwtor Ill · 
bor) to pro-.-e tlut any nOrmal 
painhnJ runehOn <:An aUo be a 
time ru~tion, lhc concept is 
bard co grasp. 

Time ;and movement ~ ob
viOwly related, and 80 the Op
tiCS mcoo ID Nllmator Is seem
Ingly u sy to undetstand. You 
C:ln create ablotrac:t movement 
paths tlut ~'!ide the motion of 
cnllrc ~itmtioos or or lndivid· 
ual objttu (ub). Preset rune-

tiom let )'OU :5pin. "'Ute. and rc· 
~lc )'OUr imDiC$· but it i.~ the 
advanced O(ll ioft~.lludl ;u. p:sth• 
ing, that r.:lo.:w: the opcn-ct~ded 
pnccnciill or chiS product. 

U!ting irrc:gulari)• ~haped 
spline or polygon u.cks togdb
er wtth a elocted fu nction 
(which rccan1s :and then USC$ the 
c:banJiRJ ~·ci<Kity of your 
mouse 1'1'10\~menu co ~e a 
path that varies 111 speed as wt II 
1>1 dirmion), the ~ al· 
lows )'OU to IDO''C objcc~ in an 
incredibly natural way; think of 
a fish swimminJ:-slow. then 
fast. tben slow apin. 

The same time concept a n 
be applied to aJmos.t any fuoc
tion witlu.n the program. For ex
ample, if you fn\Wc the timing 
funelion of the Paleuc rnenu 
with the Time ic:on turned un. 
)'OU c:an fade a pieturc: 10 white. 
You~ choose to apply t~ tint 
tooncfratne. a rangeoffrumes. 

or all the frames in your anirM· 
tion to ~imulale diffctent dura
tions. YouQnC\-en opt to u.~ a 
$l)CC~I clf«t with the: tinting 
fum:tion; a ping·port& f:adc. fOf' 
c.ump)c • ..,.;n f:adc tbc im;ase cu 
white and then rever se the 
wbok Qpentlion. creating am• 
a~ t~t l~st for spc:cif..:: inter· 
val~ . 

Actu.ally perfOrming a ping
pan& fade ta white in a64·fr:tme 
animation 5eqvcno: rcqu~ 4 
menu operations and takes 
about 3 minutes, wtuch dc.rly 
iJIU)uates that it is harder to un· 
denu.nd NlllftQior tha11 to \l1e 
11 . Ia put. the fault lies with the 
proaram'$ overly eomplieated 
4\nd inooosistent use of tc:rmi· 
no logy and tnefiUS 

For c.nmpk • .AnlmatD' rc
fe~ to somcdlinJ as common &1 
a ~111dient oolof range as a du.r· 
tc:r th3t hts bee:n rampM. And 
wlul most people underuand as 

AMNtot'a dfopodown manus eugmant Ita pelntbOX, by 
ort.nng ~latlcalld Mlm8don IUndJona. 

DeScribe 
Presentation Manager 
gets ns first word 
processor .................. 35 

S.ler 
Pow&~toolsfor 1•2-3 
powcrusors . ~36 

PaclficPa9o 
HP LaserJcts gatn 
PostScript through a 
csnridge ................... 38 

VGAProdu"r 
Turns stabc VGA 
unages Into video... .. 43 

5hapc: interpolation (I~,.,, 
transformation of one obj~t 
into another) An11ncuor 'ails 
n.w"'"t· v.hlch, forgh~ me, 
sounds like ~metblng from 
Roser Rabbit'" Toon TOOA'ft . 

Some or lhcsc terms ... ere 
oriainally ooined by devc.IOfiCrs 
for t.hc Ami sa. lema k:nown "'a 
rich enviroamenc for mmation 
de\-elopmeot. 8~ $Orne attempl 
10 truulalc the Amiga '.s linltUR 
fnana~co 11 ~aua~ common co 
PC· based propams woold be 
-.oelcomc:. 

In addition , .Arrimarar· ~ 
menll$ arc: anything bul SAA· 
comp{iam. The Fl key, for ex· 
in\plt. doesft ' I bnn8 up me help 
menu. In fact, othet th1n! brlef 
desmpcion thai ~ up v.flen 
you ch.angt tools Of uw. tbcte 
i~noon-llne belptn.Animator. a 
rc~l handicap for bqinnas. 

More 5Crioos are iooocuis
tcnclc$ in the prognm·s icon 
convc:ntlon:~ IJld tneflu-vc:tWs
toolbox cqaniutlon. For u- 1 
~- the nme k:oo b alv.oays -
in t.hc ri&hl•hand oomer of the i 
dialos boxes-c:Jta:pt -.~o it 
un· t. And tbe Sepautor tool 

9 
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First Looks 

Animator 
~~"A0Ca:3 
•'Ofb 5liJblty diffcreatly ir you 
~CCC$$ it from the toolbox as o,>
f.IO'Cd co lbc PIC mcou. Wbcn 
in YOked from the PIC menu, die 
Sepan&or 1001 tries 1o replace 
the color )W d~k on with the 
currently selecced color 
lluou&b<M-at lhe ( tllmtS ltl yOUr 
anlmat.ioo (or. '" other •-onb. 
over time). Tbe coolbox Vet· 

sion. however, make& che 
dlaAge to only ooc frame. This 
would be forgivtoblc If the other 
ehokca 1ft t:be PIC met~u also 
wece assoc:lakd w1tb time fWIC· 
tiom. IM!t they arc aoc. So wby 
noc just ba ~-e the Stpara~or fWIC. 
tion wed Kr'OSI (l"'mC$ wbcn 
the Time icon i1actiVM«t? 

The main mcnu,-Aol· 
mator, flic:, Pic:, Cel, TrtC(:, 
S••ap. aod ~ua~idn'c al· 
ways c:onWn tbe func:t.ioti I u· 
pcc«d. Opc.ics. which 1 would 
have ~ssoc:iaced with Traces 
(beaw.e they lfC C'A'O dirfctenl 
WI)'$ IO CTQIC fDC»'emCn(), Is 
only ~ible from the Ani
mllor mcou. Expcc:t to ~Dd 
ooc solid wed dlJISCJilly lam· 
iftg bodiAII.lmator'a aophi~ial· 
ed C:OOCcpl$ Xld it.s some(imc3-
con~ina meml$. 

Tben: are in~Unea in •flidl 
the mc:tiU$1fC c:le¥ aod coocise. 
Composice and Join. which Itt 
you manipuiMe individual nics 
(or a~~imlled liOQUCIK~) to c:ce
* morc-cocnplu imasu ~ 
~ger-Nfttllng anlm.Mion.1, rc• 
spccdvtly. are quit.e logially 
~on the fl~ ma~u. And ic 
takes al~ no lime to lum 
how w we the v~ memory 
bQffe~ 10 your lldv~~Uae . The 
eel buffer. wtlidl It~ an ob
ject in memo«)'. is on the Cel 
menu. aDd the alla'rWc •'Ofk 
PI~· ~~obidl can be used ti a 
c:lipboivd. i5on cbeSwa.pmerw. 

The paint portion o( the pro
aram dc$cn'es pnis.c for mat
ill~ bea vy ·«ny cools readily ae· 
cessible . Tbe 22 Individual 
po.lJILitlr, cools can be llSCCI '" 
eonju.netlon w1tb 26 differenl 
Inks (or sutfaoes) lftll 2.S6 :Iii · 
mvllii:ICOU~)' dJsplayed colon 
(from a palette of262.000 baro· 
ware c:olors). 

Although only f.U tools. six 

llMtaknplesl.wn.don ~ecrouthe •·J 
......._. ...... morenMutal by AnlfttMIOt'a apiiMrunction. 
&ch of the tour rlaft can trawl on • unique trKit. 

lw. and " rrunip;:t.Jeuc #C di.,. 
played Jd any one rime in lbc 
c.oo!box. riahe c:lic:king on an)' of 
the~ objcc:h brin,V up an ap
propri.tkditloa bo~t From -.tich 
yw c:an pict5ub5tituccs. 

Buc. ~ain. the psogmo be· 
pnll to incr'Q1e the complu
hy-and the number of OJ'>• 
I~ this polnL Many of 
these tools bave i lldi v id.W :~u.b
menu options, lik.e Dither and 
Tw«ni~ And lhe p11Jectc I'NI· 
nipaiaciOM lll1: ~ daboncc thai 
another complde ma~uina $)'$

tern is llC«SSSI'Y co ~c <Xllor 
ci\I.Slers fOt grudknt ftlts,co~ 
colon by hue or brigbtow. or 
to c:o~ a p.UtUe imponed 
with a scanned image. This last 
fu.oc:tion is ~ially llSCful if 
)W wane co combine: cv.-o radi
cally dJffen:nc pt)enes IJ\ oniet 
lO IU1C lWO sa.Med I~ In the 
wnen~. 

In the c:ounc of lc~ina to 
use Animator. I manased 10 
cn.sh the prog,ram by losin~ my 
way 111 an endless loop of paJeue 
lllterauonll. The undcrlyin& 
problem here i~ thac Alllmator 

pleb up hs con.ligwauoo Infor
mation from che cemporary 
wod:ing fitc. that it litofU in a 
subdlrectcwycallcd \AAT.~n 
if tho.sc files Mve been truhed. 
So once the program crash· 
cs--GDd evcn 1~ tbe man· 
u.:al contains no explicit direc· 
clons on this polnc- 11 Is 
lmpottanc to delete cbcse bad 
n~ (rom tbe c.emponty illrec· 
tory. If you don't , ""imator 
automliAically klllds with llCm:ll 

ptbage lllld kicks up. 
AnimDJor Nns In only unc 

Y1deo mode, V(JA 320 t>y 200 
witll 256 ~mul~s colors: 
chis IS -.'Oedetful lf yOU WOik Cl· 
clu~\'Ciy with SiC&IIDCd 1~. 
but it is inadcqua&e if you want 
co paint :an i~ge From scn&ch. 
To i4 mdic, AIU'mat« ClOmCI 
with almotkouc con,-ersion util· 
ity chat uanslated h.igh-cesolu.
cion 640-by-480 .PCX nles. 
llke the tlsb ic out~. 
with oo problems Amlga ant
nwion fib and Tarp fulklol· 
or continuou.s-cooc i.mages caD 
also be COCI\'Crted tO the :lppro
pri:tle .GU: romw. The .cu: 

fort!VIC " u:scfuJ beau.sc of ita 
$lability &od bcc:awc 50 IDIDy 
public~omalo llldget can be 
downloaded from Compu· 
Serle. 
A~ does wppon UM 

4.0 Clopanded memory. bul it i:l 
desigood 10 ub1ize only 64K of 
EMS in ontcr to I'WI oa !be wid
esc possible batdwarc plat· 
form-l«ludblg, It you cube
lieve h. 8-Mib 8086s. As a 
ruuh, 1-st and lemponry files 
are ~~ out 10 a fixed disk 
or a RAMdist. Ia die Jocg NtL. 
It Is more effic:ient 10 Ulle tbe 
utility prosnw, MPkly, to link 
smaller anim.liofl uqueoccs to
gether ac playback lime. Not 
oaly doc$ th» keep di1k awap
pioa to a minimum, but ic ~hoes 
U5m • nifty mcc:bani.sm for by· 
passiJI8 tbe 4.000-ftamc Umica
doo Anlmalor ~~ on &QY 
ooe sequc:DCC. 111 addition, M · 
Play allows you to crea1C Nil

tunc vcnloru: or ywr $how. 
By a:ldina rime clements to 

an cxo:ptional ~mcnsiooal 
gnpbic:$ pacb&c:. "~in
Cre&ICS !be power of paitlt pro
gnm:& e1.poncmially. Unfonu
oalcly. the lcvcJ of eomplc:xiry 
keeps risht Ill stq>. AllimaJor is 
rUJI to usc aod Wlteb, but it ain'c 
c.a~y. 

Wich the incn:aJed avalbbil· 
Icy ot VOA-co-NTSC c:onvcr· 
Uoo boards, )'OU Uti e''l:ll I'Co 

cord your animatiocls diffi:tly 
from )'OUT PC to ywr VCR. 1be 
pos1ibilitics we ellc:irina. With 
some MIDI equipment. you 
misht c:twlcnge MTV from the 
re latiYely modcJt location of 
your deskcop. PCTV
chcr U1llt'C is berc. • 

........ ~ 
~h:-.2320~ 
W,. SlwaUo.CA~ 
leoot~2153. l•t5l332-
~ 
u.a Pltoa: $25119. 
...... :&eoi(fWot, 1\arU 
dllt, 320 1t 200 25eocolor VGA 
~.DOS,40f._, 
In Shift:~~ 
bill Pilot, .. *"' 10 IIIII Ofl 
PC'A a a MHZ Of.....,,.,_,._ 
~~IOOMI 
pr04NMIIO~ 

dol*1clp~ 

oacu:•ow~!lt.II'IO eNID 
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DeScribe, First PM Word Processor, 
Better at Undoing Than Doing 
h 
The mcnc 'JMXCXUiat fearun: ot 
DtS<ri~ iRI' t any of the thing.1 
it Call do. (J 's, ~'et)1hl~ It CW\ 

Mndo. DeScribe Inc .'s $S9.S 
WYSIWYG word proccuor 
and cbttop publbhing pacU,C 
for the Presentation M;a,nr.aJer 
lets you ch.lnJe your mind about 
evCI)thing y~·ve written a.nd 
formaned cturing )'OUr cunent 
6CS1ion. 

quentJy salfCS a bactup "~ 
shoe' ' of your wo.t to cfu.k. 3.od 
It autom~Ut'ally olftn co~ the 
blckup when )'OU llpCD lht pr&-

81tm sf~ a toyucm cnsh. Lake 
Won:JPuf«t. DtScrifK leiS you 
as~gn dlfftm~t dlffio~ to 
different areu o( text. But .m· 
like Ill\)' other word ~. 

1 WYSIWYG program. but 
~itb a 16-MH% macbloe. you'U 
~ tnQ).l or your tunc waltlll& 
f« Lhc: :~CteCn 10 c::uch up wi.th 
tbe keyboard. All upsndt tor 
3lS6!1'Qdlinti. ~ $29.9~ 
n«ddcS3 llMO)'UICC. siocc :a 286 
is too JJow f« t.ht profl1lUT\ r.any. 
way. 

u:. .... .....-•• 
~IM~ 

and bas Ill inackqu.ate incb. 
Notbinj in the manual tell$ )'OU 
that only Met.alile ~ ~ 
be imponcd. The foriliddi"'ly 
tec:hniul macro lansuage is 
documc:Dkd only ill a ~e 
file that you have 10 print by 
yOUMif. You get free teeb sup
port ror 90 dtays.. but ar~ tlw. 
prtpan: to roct 0\W SIO ror tbe 
fi~t 3 miouta 1M a llolbt tor 
c.acb cadditional micwte, or p:~y 
$95 for ;a year of single-user 
wppon or S 1.100 (or a yt¥ of 
c:oqxn.te suppon. 

Jr you ab•olutely need a 
Presentation Manager word 

lf you want to reco'~' a scn
tc~ that yoo deleted 2 hour.. 
·~o. for eumplt . sunply 
choose Undo from the Edit 
menu md men~ a JCTOII bJr to 
play bade your susion in re
\-ent. Youan~\'CI1toanypri 
or state or ronu and text , or. 
when some long·r.abandoned 
lui appear$ OCHC'Ren, )'OU Qll 

cut it to the PM clipbc)Md a.od 
inra1 it into the cumnt RAte ol 
the file. Nodut~g 111 the DOS 
wocld (()fllCS clOioC. 

OtSuibt lets 
you stretch or 
compress. cll.ar
actcrs horiz.oo
tally wlt.h princ· 
crs chac usc 
loCal~lc (OttiS. 

o.scnbe'a 
undo r.MIIN 
.... you 
replay WI 

en!JN 
eealon.Vou 
CM copy iUt 
from an..,... 

.... ...:rii!i·ii--•llj:::::..... . ·....,_.~ 

DtSc ribt knows other 
tricks- not all or them based on 
OS12-th.lt mo$t of its DOS 
countcrpMtli will envy. It leu 
you n1n two leardl-and-~ltc:e 
~rilll$ $imuluancowly, rand it 
ku yoo compile lt\ICfOS for in
c~ascd speed. The s.pc:llcr aod 
theSMJI\IS include del1nltions. 

Styles an be hicrarduc:al . 
M) thaltop-le\'Ci litylu will .... 
ply w 11 wflolc: document •-hih: 
lo•-cr·le,~l :styleJ r.add :addition• 
al details Of modiftclltions. Ev· 
e.ryodler•~ ~ mak~ 
)W we a spec-ial code to ii\1Cr1 D 

~numberin•hcadcrorfooc
er. DtScri/N, however,lctf you 
"fomw" a claDI:1c:r as ;a pl,S_C 

number. so that it will be inc~· 
mentcd automatically on the 
foflowinc pep. 
Dtx~ Ids you c~te tut 

bo.xC$ with rtKJiticolumo ICllt in
$ide. It o«m intcrxtive word 
spacing. letter spacing, and 
kmlillg. aDd ltgim you VtiUM· 
ro Pwbllslltr-tike c:oncrol over 
the numbct of hypbcna&cd line3 
that can appear 111 a row 

LikeSprl11t, DtSalbt fre-

UnfortW\ate· 
ty, thc)le impes· 
Ki\'C faturts DR: 

balanced by 
equally impres
sive limits . 
Ama:zinaly. Dt· 
Scribt doesn' t 
hive a command 
to jump to 1 spe· 
cllic page. II 
docsn ' t hll\~ at1 

unambiauou~ 
~e·bft:at com· 

mgelneolht 
current 
W'WIIonor 
,....,to en 
.,a., 
~ 

""nd· only an Elld ol Section 
command lhat cloe$;n' t alw;ays 
end a p;agc. 

11lc: proJBm ~·coffer 
built-in superscripts or subo 
sc: ri pts; inslead, you have to 
•'lite a macro t.hit ~cs the 
leading and point size or the 
cb::lnctcrs. Youcan'tu!ltsupcr
iie:·rlpu. tor fO<Itnotc~. bc.caul/C 
l>tSrrilxo d(.)CSn't create foot· 
notes-4)r lode~. ldiS, or t.a· 
blc:t or ~!lb. 

YOU Clll impon :UI)' ~I )'OU 
w:ant long as if' ~ AS· 
Cll. No filter.~ ur c:onven ioo 
prot;1UJU are provided. Yw ~~o&D 
impott 8Upb1CS ooly via the 
Prc~ntatloo Maoa&er cl1p. 
board. :md the only (OI'I'IIM il.lp
port.ed ii. PM Mctamc. Uatil lbt 
nut \'Cnioa Jhowi up, )'OU'II 
M\'C to buy~ OSI2 appb· 
Clition thai C2fl lmpo11 or CtQ.I.e 

Metafilcs rand'* ic 10 put the 
.,aphic in the clipboard. 

Don' t usc Dt'Scribt' with 
&n)1hillj slower dun a 3J·Mifz 
machine 11'5~~1yfast (or 

'f>/.JIWt .... w,... , ... ... 
w~•ct~ 
.......,~· f.-. -. 
w ... \_ ... f~ 
~ 

Even on ca 386. l>(Scrib' 
could make bc:ttcr Wit than ic 
doc$ of OS/2's multithJC.ICti"'. 
PIJi!UIIing r.a.od ju:stifyina a lonJ 
document is a painfully s low 
process. and you can'c do an)'
lblng clie while 11 occurs. To 
make matte~ v.'OfSe. 1f you hap
pen to clloek OK on sosne l)f the 
formuttins menus- even ir 
yuu've m:adc: no cluan&u at 
all- DeSrri.boC' tq)Gginatcs and 
jllSAif.o the whole file. Thi~ is 
the KbJ pcvsr.am ((K III)'(JC)e 

who need$ to be foro:d to bke a 
brcWt from work. 

Tbc prusnro ·, menu wue
tute has •IS own fi'I.ISt.ntloos. lf 
you scled Polnt Size from tbe 
Styh:,; mc:nu. a submenu otras 
octl)' a litrutcd 8fOUP o( SlUS. J( 
lbt siu yoo \VUlt Ull' t lilted. 
you h.:l'-c to go bad: to the Styles 
menu aod Sielcc:1 Otbe1 bd<>fe 
you ctn mlet the: Jilc:. 

Don'c e~pecc much help 
frornO, x ri,b,'s manuaJ. wbitb 
is orsanited according to the 
mtnlll rather than by func:1ioa 

pcoc~r. DtScrlbt is your 
only choice IU the momesu. If 
)'OU ca.o wail. hold offuncil ear
ly 1990. when )'OU'II be able to 
ch0<1sc bet~en a.n improved 
\oe_rsion of D~Scr/N ltld a PM 
\~O(Wurd.PN/«1. • 

1al 
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1-2-3 Macro Programmers Get Full-Featured 
Development Tool with Baler 5.0 

When PC Mugamw lbtlookcd 
at •prcad~hec t compller:t 
r··r.z.J by Any Otbe:r Name:· 
December 22. 1987). Ralrr of· 
fered a subset of Lotus 
I· Z..J'r. Cllpabilitic~ in a !OC>fl · 
~~ p!l(ka~ of 1114e~Sl m1inly 
t(l Jlf0&11'mmcn;. With il3 S49S 
Version 5.0, the program has 
cvoi\'Cd lnto a full-fe:uurtd dt· 
'ftklpcr'> tool few ln)'(lne who 
feel:~ comforuble worting with 
I·Z·J I'MCnlS. 

Lake tile old Baltr. the new 
vmion turns ;a lofK'COiolhboel rile 
into 11 t.andllonc: proamn that 
an be nm indcpendcndy of tile 

v.~t can be run I! u. but Lf 
)~ w~ to modify it, )'OU llle 
CUSTOMIZ, Bultr•s rMau• 
drh'ell ~omiutiorl uciliry, in· 
stcld of splnhing around in 
BASIC 

The nc:w Baltr. in fac:c.ahu 
you lar-reachina control O\'er 
the~ and op:narioo of 
the fin i lihc:d lo\Orkshceu. By d.> 
fMII•. rhe command lnd mac:ro 
menus look like /-2-J's, but 
you can change !Mm iato pull
down rncnu.s or even venical· 
ronn:u pop-up menu~ (fOr mx• 
r \»). Tbe BalerDraw module 
leb you dn:ss up yout 'A 'Otic:· 
i heets • ••th Jlnu :aad bOAC:. 
made up of w IBM t!At.eodcd 
&ril.plucs s.et. New video ope ion.~ 

Balflr, Yetaloft 6.0, IMa )'OUbullcf ltllndalone ~lona u..,. ... f\HictJone of t ·2-3. 

spreadsheet pro,ram (In thl~ 
case. 1-1· J) lh:u Cf'Qled It. Tbl s 
Jets you duttibut.t ~~.~to 
tbo$e 'tlrJihout a copy or 1·2-J. 
.waves r.ome duk space. and. 
tnO$I impon.ant, fl"'(CClS your 
valu~le fonnuJu a.od ll\ICfOS 
from bci~ stolen by s~ or 
Wiped out by ~-fiagercd 
UStfS. 

While the old Bol~r created 
Quk kBASIC code IbM tbtn had 
to be compiled. VetiiOa S.O 
generate' an eJtec:utablc pro
vam dlrcc:•ly. The comp.Jed 

Ia you ~ •he 4l · linc EGA 
and SO. line VGA modes from " 
merw Boler even lets you build 
fully indcK«i. cooteJ:t-semicivc 
belp systetm 

Bulu is intended to be a 
rMCI"') ~·s tool and 
thus wumes a falr amou.m of 
•kill. Fully protecting yuur 
•'Orkshcet~. for irutancc , re· 
qui~ ~ry of Bulv' s some
what complicated security 
scheme . Althousb ··bal ins" 
preventJ others from seeing 
)'OUr fonnuliJ , a ~ a.n over· 

.. nce tbe (OC'I'MIIa « Its unkss 
)'OU proccet them. This dts.I8J1 
&ch the u'-Ct do · • .,_,tw. ,r · :ana. 
lyJa by cwc:rridi~ the alculas
cd v.\1~ with 01 nc:w one. But it 
abo mtllm t)ga the cclb a.n be 
unprotected from within the 
nantime module: unle~a you 1uc 
CUSTOMIZ to di»blc: the~e 
menu entries 

Fonunacely. thi.1 procedm~ 
1S ,.~II documented. and you 
can $3\'e cornroand-ae«ss liCt· 
tl.np rur rtwc ln otber work
$hcdl;. Indeed, if your wori: · 
sheet make1 utcnilve use ol 
tnkM men ~H. yuu m:l)' pn:ter to 
Jock all the / •2•J mtMU frucn 
kc)'boxrd ~- But .r you·d 
rather nut deal Wllh l · l.J's:pro
tcc:tion featu~. you can IUC 
CUSTOMIZ to secure: entire 
classes o( ""'(sud! a1 fonnula 
cells) . Variable data can be 
"'~in encrypccd fonn to pro
tect it or in • WKI -()()OlpaliWe 
ronn fori.ot~ with 1-2·1 
users or other applicatJOru. 

Bat" really cor~ 1n&O 1ts 
own In combination with 
/-2-J's tlYIICf'O lanaua.t~c:. -.hl<il 
leu you we 1-2-J to develop 
complc1 standalone applie.· 
tiuru.. Balu s uppCH"t.uno~t/ · 2 .J 
2.0 matru com.m:atllls and runc
t.iom. inc:luchns the Grapillltld 
Data fc3!un:s. It al):() offers " 
numb:t of u ten.'ilon.,. lhllt let 
)'OU assign OflC"CiOI13 10 func
tion lce)'J, restric'c mo~~nt to 
within a cCJUin DnJC. and pop 
up help lines ~ otherwise Cll)• 

ton111,c the ~n. 
Be ~racd, bowc\•cr. that 

)'OO maybavc todtangt)()tl'ieot 
your m:acro•progumm1ns 
methocb. Since: fonnula) are 
bound into the baled worltrJicct. 
you can ' tii3C rnaclO(! tim modj • 
fy fonnula or macro tell&. You 
also can' t 1Men columns or 
ro"M v.athln the bounds ol the 
worUhect. though )'OU can Ia
~ ~., below the last line to 
add cla1abcasc realnls. ror u.am
pk. 1bc l1WJUIIJ hu I thoruugb 
duc\.usion or~ plt(alli and 
oCfm susgest.iom on how to g_ct 
azuund tbem. 

..... ~s.o 
e.Scl\wwo~ . 
Blmn;lon PtMto. 2300 It 
Barl'ingb\ Ad • 4lh Axw. 
ttonman ~ 1L 00195: 
(312) 4110-5325-
UII Mer. SoliS (lnttul* 
~~IIOrCIOI!lC*W 
end aittOtlllttloOn VMCy....., 
~f\ll'ltt!Oitr.c.nM) 
,...._b12I<RAM~ 
6skl'iiCOII WIIO ded). t.olfAs 
I•N ~01 cr 2.2. DOS~ ' cr 
\lief 
an Shott : 1rw_...anct 
CICMCifM~~ 
ofllnocloQnOOIS luUtl:s ~ 
·~CCII"iii'OIO.Of11l0 
~IIC»olllltl~ 
011011<~~~ 
~ltld~lrom 
alief alOII. Wit!&. you 011n bul~ 
'~~usi'lg 
fQII.IS ,.,.:f ·s INCfO \1ngWigA 

11M: documclllllliun i11 IMrt 
on c:umpltJ.. however. c•pc
c:ially fondvanocd fea.cures like 
Baltr's "drill-down tablC$." 
The~~e let you as-1i1n tnacTOS 10 
individual cells. •'hich ~ cxc
cllled when )'OU prus Entet on 
dw «II. The uses of drill~ 
ubkute nw~y, from cuslOCl\lz
ins the 11i0\'CmtDl of the CutSet 

to tmplemcnttn' point-and
shooc operation. But )'OU must 
write faltty compJu macros to 
~· tho feM~~te co WOtk propn· 
ly. aod tbc marn.W and sample 
worbhcet doo't go IIC3lty far 
enough toward explaining It 
clelllly. 

Ba.lrr compiles rea$0n.ably 
<jUitltJy. and it UC:CillU ~ 

noticeably r .. ~tcr than 1·2·3 
alone:. Bu1 its n:cek JXrlonn· 
•nee lap bdlind thDt of 1·2-J 
2.01 Bultr's minim.al n:cal~
lat ion and malh-<oproce~sor 
tuP9Uft, ho•-cver. can boot:e illl 
performance on Cllkulltion·in
tcnxlve jobs. AIM! iu virtual 
ml!mory :cy:llc:m lets you uu 
dult and ext.tncled memory II$ 

well u up.tnded memory to 
$(felt;b the 5 iz.e or yoor \rOC\. 
$pl(le. 

AlWi)'$ a 30Qd l&a. BaJa 
has~ into an el«<lect aJ. 
tema.tive to other application· 
dc\'Ciopmcat roob, upccially 
whuc 1~1-J's macro l111parc 
u -..-en lcJiown aad u:ndcn&ood. 
U )'OU pn>sram fOf othcn. Bo/
tr' t. verntility make$ it well 
wonh the price. • 
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• Scalable fonts on-the-fly in WordPerfect. 

Tap the Full Power 
of WordPerfect on 

your Laserjet. 
Activate all of the font options in your WordPerfect font 

menu in minutes, with Glyphix fonts. They install automatically 
and couldn't be easier to use. just enter the fonts menu (Ctrl-f8), 
select a b1se font, any type effect (bold, italic, small caps, etc.) 
and a point size from 3 to l2(L and print. You can even use 
special effects like reverse and outline. And you don't need to 
buy additional printer memory or learn anything new. 

Order any Glyphlx font set before December 31, 1989 and 
we'll give you Glyphlx Zlngbats, an entire font of scalable icons, 
symbols and gnpb.ic elements as a free bonus. Zing bats include 

~+~®tr~~-,~~0(§>~ 
and more, and they'll add zing to all of your documents. 

a Basics - $99.95 
Tymes Roman 
Helvenica 
Rockland 
~Script 

a Basics 11 • $99.95 

Oxford 
Eterna 
Classic Typewriter 
New .,U'k Vea> 

a Book - $99.95 

Garamand 
Baskerton 
Palatine 
Century 

a Sans Serif· $99.95 

Avant Guard 
Gibraltar 
IHtollook 
Obelisk 

a Decorative- $99.95 

Unrvcr~tly Omnlc 
.~ll4nu$trfllt 
Buckingham 
CopperBeld 

a fbced • $99.95 
Courier 
Prestige 
Letter Gothic 
IBM Line Draw 

A $99.95 Introductory Offer! 
-l$1t~·~~DII'IIf • · Four Glyphix fonts, scalable from 3 to 120 point 

·Type effects including reverse, outUne, shadow and more . 
· International characters and symbols ·.£¥ftt©®1§lW 
·Automatic lnstaUatlon software for WordPerfect 5.0 
• Glypbix Zlngbats ~~~e-tt 
• A 30 Day NO-QUESTIONS.ASKED GU2rantee 
• TOLL PIE£ Technical Support 
llON:AL~ Bl f'C. I,' XI Me_.._,,_,S'0bAW ,..,..._14«1$ 
lO,.I~M"&Stol4'tl •-tAr ...... ~St2Jl> el lliiW,..., 
.... .._c.... , .... -.~-.-.. ................................ ...__'"_. ... .,....,. ... ~ 
.......... t-.o-,._. .. .............. ............. ... 

ORCU ~ON REAOER SERVlCECARO 

-.o.M ..... IIS'IIfl'E.,.,.., 

FAX IWin (302) 42US32 
In DE 1302) 42H434 

Ordu Toll Free 

800·237·9383 

Copynghted materraJ 



First Looks 

PacificPage 
Puts High
Quality 
PostScript 
Ina Slow 
Cartridge 

If you're: surprhcd In find a 
product tb111 ~quc:c:r.c:' Po~t· 
Script into • Ulsc:rlct anridgc:. 
wait until )OU S.Ml u~i~ it . P•· 
,-ilk l>.ua Products' .s69S P.J~t· 
rtel'ag~ Clll~e ~~~ lin Cn'11 
bc:llc:r ~urpri~c up sl,; n:mow 
pl~ic ~lee,-e. Plunc<J sn111 a 
3CXklot-pc:r-inc-h l .ll.~crJcl Sc· 
rie\ II . this Qltridttc: pml.fuces 
po~~ 1h~ loot Slrikin~ly bc:llcr 
th.\n t~ pmduccd by any JOO. 
dpi Adobe PostS«ipc prin1er 

1bc: brain of the: cawid~c: is 
lb l'hotnixP.~e Pt>:l.t&npc In· 
tt~cr. a PostScupt clone h· 
cen.-.ed rrum Phllc1ll\ ·rechnol· 
ugit:.. Mlut f'u>tSctlpt elunc:. 
s.uOc from thcu in11behty to tN: 

Adt>hc'• pmpriclary "hinb:· 
~o~~hach intpn>''C font qu;ality at 
rnuluttotb bdow 600 dpi. 8u1 
f>hl)(rud"Jge tncorpor~tc~ Bit· 

Once yuu've tnm tic 

law in chc country 

yourself face co l:1c• 
Devil , whnt will yo• 

The Pecffic:P. proctuce-s 
tllgh-qullllty outpul 

~ '-0 ili lilr..11 

~'"'-~ toll.. ~ Po\ISct1M 
nt~ •n wstt!d ,t~lh<r 
Apnl n t&f9. ·~ 
• PoSI Pun:two 
~IScnlil ADO In 8oont: 
\Jf 1!111 HP UsierJII 
P.loncf'0191t O.ql\11~ 
Po.,ISc{lfll 
g~ca 

-u:t1 moro Rtto!MI ~ 
~ ~~~IIWINTX ' 1.101 

•niOIJli"CifA:II'$, :Kicl n P~ Uo-ool .,., ,,. fl'\ld1 fkt- Uun 
bol~Gs, nne! .-.o App'O dl&r I!W\J:KW'GrJ • tiled 
U.AIV/(tW lltlf lmdt~'lf)t ~. •ttQt-b ., ~ 

fl'tlt l ... I~Jelllptf"l'll~ 
~s:.,...~w-.. ~en»r 
~OCPriOI~tf'OL't.(~ft.lill" 

c~ too ...... P•"'"'• Pntft~ 
• ~ 11\Chll;sdtn POl' 
JOQO."CI b OOIININ. prfolr$ .-d 1n 
~P'I ..... A\!*'t twor~ 
Boo.-INI14>11 <1001~1 
VU~b~ ~ l)l)t.ll t\IVIIZicllltl 

"''"leA (II ~ "'*' .,..~ achwld b'f c»c f'IOI'c. pt~mr~S aro 

P"""' • ~f>10 1111 ht d 
GtwlKOHt 

1?'0 l'OIISC!Itlt Gt~s l1mos 
bolt~~"" P'OC"!"'' tll'"d 
CfPotiSct~~ ~~-~ 
llll';letlt~.III.Jc.tiiCIIro 

-· ."''f Orlt"''. W!Wd 66lltl' 
~·" n. ,, .. h•pol!••ll• ll .. 
tul\'bclld ~11-\1._...10 
PI~ 11 Ji1'0!' 

put or.....-
'"' llmeTMI 
''""''*'"~ ~l 

l>ll\::lnt'~ new Qu.ahty £nb.antt. 
ment Module. which impf'O\'t~ 
font quality through a set of 
" rules.·· Ju~ as Adobe's hmts 
"''Oft onJ) ""'ith Adobe fonu. 
8luuean1's ru l e~ work only 
with Bh.meam fonu like the 
on.:~ ii'ICiudcd with the: Phoc:niJt• 
P'o1se intc:rprclcr. 

Oi t$Ueum·~ rule:~ tend 10 

produce: :~moot her curvu ut 
~11\llll :~i7~ tlun Adnbc:'t hillb. 
a.nd O il&~ ream's ronA designs are 
100ro S\lbclc und l~s homogo
nil<d t~n 1\dobc:'s, The result 
is lh·clier 1nd more readable 
CCXI (Rhhou8h the type is ~ill 
notu ~ood as 1hc: best bit· 
mlpped La.sc:rJcl fonls). with 
Jntphia that matdl Adobe:'$ , 

To usc the: PocifiCPIIJ!c: c•· 
uidgc. )'OCI' II need a Hcwklt
P.J.ctard La.sc:rJct Series II (the 
IIDwtll be s.uppoc1cd by :a future 
\'Ct:.Kln) with 2MB Of 4MB ol 
:add ·on memory. You'll also 
need 11 Type B ~;aJiry. be:· 
c;;w<e this<:~nnd,e c~nges the 
La~rJet from quicksilver to 
molasses In PC Labs' bc:ncD-

rrwk tol\, th: c:utmJg.c pru· 
d\K'Cd tclll at :. men: 1 p;~~ ~r 
minute. while the ~mall teM 
graplucs files LOOk :a uupef)1ng 
16mloutes. 

One sllem:all\'c tu the l'xl· 
flc P:a&c: '" QMS') Adubc:· ll · 
ceo_~ J eiScri p1 be Kant, wtsictt 
plus~ into yaur computer :md 
conncC'I$ tc> the: printer via avid· 
eo c:ahk. 1lM: JctScnpt i~ lhc 
~owc:Mohll PmlScrir• bo:sM. 
but in tests il printed tc:llt two 
ond one-half ti~ faster than 
die: PacificPago-and ~ruplucs 
m«e tlwl.six times (1$tC'f. 

When you plu~ the Pllcln~:· 
Page loco a L3serJ~. the printer 
is transfonncd I fiCO I PostScript 
prinlcr You c.Jn't u.se has ala· 
~.rJct until )OU pn:ss some but· 
tons oo the froot p~~~<:l. t~uc a 
sofiWlltC command (ron\ DOS. 
or tum on the printer w n:• 
move lhc a.r1ndiC. Y()u lul\'c tu 
remove: any add-in board thai 
coni)C('t5 to the prin1er ... ·ith o 
video cable. You ~ u:sc the 
caruldgc: oo a ~hared printer. 
buttlS slo~o~~ncss nt.lke~ ~ared or 

BJ PC MAGI\lltiE tJOVEU!IfO 28, 1~ 

nct~~o'Oric ur.c impt"aC~iC':al. 
You eon Yk up to four non

Adobe soft fonts at a lime witb 
tho: 1".1e1fadlts~. but if you 'Nllftt 
I) pc qualuy cqu:al to the 3S 
butlt· in fonts. yuu' ll ne-ed to 
nc~atc: ~oft fonu u~ins Bit· 
~ITc~m·s Fontwarr, Vc:r5ion 
J 0. ~ 1hc: adviee in lhc: next 
two p11r11grllphs. which you 
woo't ~t from POP 

Wben ~c:oc:111ti~tg PostScripc 
foots .... ith FonJto.'OJ~ for Mltro
wft Wi~'S, choose "Ahtf· 
n:tJivc: Po.stS~ript POL printer 
(QEMf' » )'IUT OUI:plll dc:'fiee. 
The rc:sultina fooL~ will be: cam· 
p;~tible with the "nslec" in Bit• 
~tram's Qu•lity Unhanccmcnt 
Mndule. If you chnoie the Ap
plc:Writc:r or ()4hc:r Po~tScripl 
printer. the: f<lntli .... ;n print bvt 
will look c:oane and won't be 
affC('Icd by the "rules." 

U)lnt; FOttl'tfUn (or Wurd· 
Pafut i< more: complkatc:d. 
You u~c: WordPufur·~ PTR 
PfO(ItaJI\ IO modify WPRINn 
ALL, where: )'OCI 5Clca the Ap-

ple l.as.c:rWritcr defLnition; then 
)'UU rna~ the: Soft Fool for. 
mat Type from "Other .. 10 
"Allcowivc: PostScript Device 
(Ciooc)." Now ~+hen )'OCI run 
f'onttt.or~. you aucomacl<:ally 
~nente fonts romPQlibloe with 
the QE..'-1. Service burc~us 'Nsll 
h:.ve equivalent Bltstre:am 
foob, w )'011 Clll1 u~ ~ W· 
tndge to proo( pages destined 
for a l...lnotroMe cypesen~r. 

Allubc recently .ltlnouoccd 
llwlt il will mllkc public it.s pro
Jlrid:sry hines. When thi:l hap
pen.<. POP will olf'c:r an opCiOIUil 
upsmde to the P:.c:if~c:P:sgc: thllt 
willld it we Adobe: w R rona,;. 
Oy lhlll time: . )'CIU mil)' be: $0 

~<cd with Oit~1re:sm'l( fC>nU 
1ha1 )'OU won' t care. • 

Pdc0...~.6'04 
Haoo/ RidqoOr s., ~ 
CA 8212 t ; (6 It) 652-<1880. 
Uet Prtc&l $8516 
---=L&Mf•s.n.n 
~W«<IM.._2MBo4~ 
on RAM. 
lnllloft:A~~ 
~lofbl.MM-11, 
.tt~e~"CJh'YPtt 
QUII)ty II tlOW~ 

~ OJtOOO~MIIOU~ 
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•I, Off/IS 

Ult r.t Turbo 10 640 PSC includes <\II 
o4 t~ f~.atuno de~ri~ at righc 
under photo P\US: 
• 411h0 MH~ MothC'r~td 
• t nte4 8088-1 CPU 
• 80S'-I !toclcct 
· ~UONSRAM 
• lv.o S.lS" Jf,OK floppy Drive' 
• Ou~l l lopP)' Controlk!r 
• Mono Gr~ie's Card 
• 720 x 34 Ambef Monitor 

UtlrJ ~10 Inc: tudes ~II of the 
fe;,tures d~tibed at left under 
photoPWS: 
• 6/IOMHl Moci'H!rboMd 
• lntel80286 CPU 
• S12K IOO'JS RAM e.;p. «> IM8 
• 117 Nor too 51 
• Sll.lS 'lOMB 6SMI.S Hard Drive 
• 5..25"' 1.2MB floppy Ori\~ 
• HDOJFOO Cont roller ~ 
• Mono Cr.aphlc~ Card 

• ISO W.llt ~M Supply 
• N ial, P.:lr.alk-1 & C~m(.' f'ort' 
• Re-al limo clock 

• 720"3-4&M\ber Monitor ,.,.,.._ ,~~Jc~.,.,..,..._.;· P..ck--es • 200\V~Il ~~Supply 
:::. -:::. • 0 W~it State 

• K (KJnMtnn Slnu 
• IBM' Com~h!)ln 

:lfloWfOri'>cn 
2G\18f6MlS 
)(\\18 6SMlS 
60..\18 l8M1S 

~ms 
1285 
Il lS 
t..S 

Corn~rtour pri((U .utd '-\)!"""' ro Olho1r p.l(~l!il dkv~ ~ AN~W't(IIIJJ • ~r~l. P~rilllel & Qme POrts 
~ rlwt vrtr".Adv~nr.;gf'w" 11t' mo)ir tt:~ttop.'tl,. ~ ~r.tot.-111'1'- • Reo\ I time clock 
1111he mo11 ~rirM prkt! Oo.n'r.utr~ fOI k»f AJJ U.'t!~~~<w o 8 &.p..Mion Slott 
~~~t&U ~pltlbl~~ndondufk I~ fNIUrel' 0 [nh.anccd l011(eykry~td 
•itlJIIO\IfA)I>- I>a& •"S:hntU..CC •"4>«KUt,."GW8.,H •I S.\,fa>CQmJ»Ii~ 
M~DU,.,n.,-t rNI't..lrb(; lu.,_n...,.utw••,_,h • -...e,...,....,.,to~ 
IWicnd....-~cn -rror...•"S- :OQ>Cuun><uol..-.1 OI'TIO'IS· \ tONO 
HIQJW>IIol._., Gr.k,SP"N'.hl,...t """' 2<'4\1865.\U.S Sl59.i ..... , .. _......, ,,....... Hd l)oot_"""',..,' • Mll"'DOs-- 46\1828MI.S 17'13 
~•NUO:om•h.. ·~-·'" ., ..... ,.,.,_~ 80\161-eMlS lOOS 
t .. ~ 0..._111~ •\.H-Siwr"'-""-"• tl()\182itMlS 21~ 

t2 MilL \.\'l')lon ldd YJ9 

£(:.0. 
Sl9'13 
l t9S 
l.t(q 
25)1) 

Call Toll Free 1-800-435-2266 

•onJ \4Ho M..,.,bN .. 
• )ll'-*""") U.\4 
• t••ct•~()U 

•6'1Wtu
• \\418UN:) ~ 
...... .,_o..bl< S.,...O!U 

• \14fh (.c:i)-.cc-"'""-" )<V..(t 
• lhKW'oUU"UUl!<W'JS t-at~ 

• U•J~C<Of-""" )ot\ot 
• ,_. .... US' ~·Of U' "~ u.l!l ·~ 
on .. o. ... 

• t «<O.IDOCc...,-.lw t, 
• l'WW•tt f\wwolf WPt:tt 
· -»11.7 
• Ott\•• • )t.Ait 

• HODfiOO OlotLtUJf t 1'1 
•ltO-...SIV~I..:Iulon 
• IMW.ft-t)olf'Ply 
· -$11UI 

• s. • .., ,..,.,.. .. c.n..""" 
• al.....,..Ofl~" .. "'•'••u ., .......... ... ~~ 
•lfl: t..ntCh>«-• ""lfX'~~,.. 
• IIM" Gonpidtl• 
MTIONI.. \lO--a IC.O \{" ... 
Ute r.:o.<a JotOI ua i•.., 
,..,.,...,....~ 1111 ...., tm 
)I.Ut~•~S tn.' _, t1•1 
-:...~ uv 1SI:7 -
-u"~ ICAI7 _, D7 
t.IWII '111M) U 4 ntt UIIO 
n U.U "'""" OOIIS tiAMI Ml lff 
IWJi/~~""''..,.JPS 

Ce><PQt.,. SIMM~ llilt llooMft ~ 
'Wt'-IH~M-UM.\ SWI9l'*
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got to work on several jobs at once. 
OS/2 cando! 

Until 00\\', "urk.ing on smual jobs at the same time 
was nc.'<t to impossible. But with OS/2~ )OU don't hmoe to 
wait fur )Our computer tn complete one job before starting 
another. So working on &e\wal jobs at oooe is easy. 

While )OO're recalculating a spreadsheet or printing a 
document u.oder OS/2, you can 

· aiM start one or more communica
tions scssions with another omoo. 
Your computer can continue to 
\\l)rk on those jobs in the back
ground while you do something 

d sc, like write " n~JOrt or chock your on-line calendar. 
You can take OS/2's multitasking ability ewn further 

with 113M's Micro Channel!" Its multiple lanes can handle 
tht~ heavier- now of information and make your computer 
m~ of tlw: n'<)6L n1iablc and '~tile business tools )00 can 
gct )UUJ" hands on. 

~ntto juggle several things at once? Wrth 05/2, the 
solution is ffiM. 

Find out more about OS/2. Contact. your IBM Autho
ri7AXI Dealer or mariccting rcpre&ent.at.ivc. 'fur a dealer J'M;8r 
you. call I 800 LBM-246& cxt. l07. 

Buy OS/2 now and get rebates on memory and 
software. For a free V 1.2 upgrade, return an upgrade 
order form by 12-31-89. ==-=- .= 

--osa·......--w-a-ao_, ___ ~CI--a.. 

.. -----.. -. ---- ------
CopYffgmeJ=J;cfterial 
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Evenfoster than your Gate has beenstored, color diskettes for easy organizng. Continuing

if'can Gsappecr Wiping out invaluable time, Verbatim history of proweding newproducts
effort and dollars That's why you need to back with distinct user benefits
up your deta with Verbotim: » So slay on course. Let Verbatim backup ail

Verbotimn offers a line of products unique mur Gata. For more data on Verbatim, call
in safequarcing data. Like ifs excluswe DuPont 0-538-8589
Teflon” coating. And DataHold * anti- state:

Verbati
liners, Phus, a technolocecolly advanced

Kodak Company --——
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disketteis perfect
Vexbotin wos also tust to offer factory
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First Looks 

VGA Producer Turns Static 
VGA Graphics into Video ,. 
Not ~)' to :.hell o-~t for hi&h· 
end vicko-<:onversion equip
ment? For a comparatively 
modest in~c:scment of SI.69S. 
Mt8Jll Systems' VGA Producer 
lets you combine VGA gr.aphic:s 
witb video. giviii,J you fml'IY ()( 
the: same c:apebililics as profc:s
siooal vidco-dfccts equipl'll(nl 
that costs over ten t lme~o h 
mucb. 

VG/1. Producer conq~ of 1 

full·lcngtb 8-bit add-in board. 
which connects to VGA canis 
tbat baYe a 28·pln. socketed 
RAM DAC (not all do): and :a 
remote control unit, which lc1.1 
)"OUC'Onlrol VGA Proclucer't.ef· 
fccts features. The board ea· 
todcs a VGA grtpblc tnto an 
NTSC eompo&lte video iigiW, 
'1M 11 can c:ombinc thi:. llianaJ 
with ~ $«ond ~itc ,;dc:o 
~gnal oomina from a VCR or 
camen. In additioo 10 NTSC 
signals. the boatd can also lwl· 
dJe Super VHS (S·VHS) VIdeo 
~{Uial' 

11lc remote control console 
tbat IC'COnlpanle$ tbe boW il> 
~ilat )'01.1 Ilk to acitieve .iOfne 
(•irly ·i~xated dT~ts: no 
~pcctll l loftware 1$ required . 
The lh""-b~ton unit hu a slid
ing controlt~. in its 3impfc:st 
l.l~c. leu; the VOA graphic: f11dc 
to the video image 11nd bock 
again. Prc~ing the appropri1te 
buuons will let )'o-1 perfom\cu~ 
(I.e .. SW"'tctl ill,Wltly from one 
~e to~) and autonwlc 
fades. in whid! )'OU ~:an C:Cltltrol 
the tune illlak(.) (UJ one lm:sge to 
fade into another. Aulom~atic 
fades can Tlflge io length from a 
snappy half accond to a 'lac&al 
IOscronds. Yo-~ alsocaJl.cljust 
the pcwtion ol the VGA image 
~~thin the s.erctn. with sqw-ate 
Jd]U)Jmeab for horitolltal and 
vmic:al pa~lion. Two~ on 
the controller's panel indiate 
"ilictl propmmins mode ~ 
been &ek:cted. 

These simple efTc:ctS are j\1~ 
the sun. You can sel«t a color 

to define as 11 key 
and then drop 
out Lbosle t~)td pomocb ol ~ 
VGA lm:~ge. kttins the ~o«ond 
vldet1 lm:s~ show throe.~&}! the 
"hob·· in the ri!l'1 nN».e--the 
:.arne tcdlniqvc l.hat ~ts telc:vi
sion ~ponen 10 front of wcru.h· 
crmap>. 

1'hc VGA Pnxluca :slw lcl\ 
)'OU lnven thc erred. liO t~ the: 
keyed portion of the im<~~ re· 
m:.jns and the rest or the VGA 
im:sac d rop' out. A Ill)( thi~ 
mngic is made po:\Siblc b)' VGA 
Pnxtu('(f'$ genlock <'"Jlllbility. 
"ilidl allows it to srnchtonnc 
the sign.lls from two composite 
video sources. 

INSTALLATION 
Jn,tallm~; the bo.ud ;,. " fllirl)· 
~raightfcxv.•ard talk. VGA Pro· 
d~r requires t~t )"OUr VGA 
card have o socketed DAC Cdi~
itacl-te>-onalo~ con"wer). be
c•use you nlll~ be able to re
OlO\"t t.h11 chip and pl:lcc 11 on a 
small clm.llt bo:ud.. you lhtn io
$b.ll the &:ita~ Jt bcwtl on > ou:r 
VGA em!. (If you'n: not c.x:att 
ly wre whclha you:r c:anltu.~ a 
soctetcd DAC. be ~re to ron
tae1 t.~ni SyMem~ . 'llo•hich eon 

\UJIPI) you w1th 
" li"t Cl( card" 
dw tan be used 
withil bcwd) 

Mo,•tnl! the 
dltp llllly sound dounung. but 
n · ~ re:. lly ' 'try eusy: 11nyon.: 
who ellll an>tull a memory Ch1p 
or :~mulh co~'\Wf will h:av.: 
rMI difriC'UIIy with thh step You 
m:ay ~\'C to e\ert a fair amount 
(lf pn:~.Sure on the tirwit boAnl 
10 prope1ly scat the chtp tn the 
chtp soclct. be br11vc 3011 pus.h 
Jowd. A nbbon c:tbk fXIMC!S the 
\•ide<1 ~ig.na.l between tlw: VGA 
Procluo:r and )'(lUI VOA bNrd 
Once you'''e plu#(d in there
mOic: efT«b <:clfltrollcr and your 
COm(IO~tlC: IO(Ini tor, )'OU're 
~odytoroll . Yo-~r~ulnrVGA 
monitor will pc-1fonn c:J.IICtly as 
u did before lhc in~allotion. 

If )'OU do ha\'e s probktn In· 
~lllng the VOA Ptutlut'tr. It 
m~y be becaul\C (l( iL< hctght:snd 
thiclr.nc». lhe bo:ud ~deb up 
:~bout lhr«..qunrter.. Qf :an sncll 
above tbe top or the end br~~Ck~ . 
and it llOIS a lntle card that jut 
out of iLS surface. maktn~ the 
who le unit more than five· 
c•~htb~ ol an 1nch tluc~ . Its 
wtdtll may 11\lkt (or a nug nttf 
y~>u have thiclc c:snl.i in lidJ&«M 
$klu. :snd you' lll1f\)lxlbl)• witlt 
to m:lke )Un: thlll your ~)'ioltm 
unit i~ tall cnoush cu twu:;c: cbc 
lxwd 

VGA ProdU«t'~ documcn· 

The VGA Produc.r 
c:onllltl 018 ruiJ..IMgtll 

1-bit add-In boerd 
enderemote 
control unit. 

wlon u tA~IIent. but lhc l!>)'S· 
ttnl i~ loO eJ.\ y co ule that )'OU 
may ''CIIIind youndf using all 
bu1 the: ·~ :;ophu.ci~ f~· 
IU~ juSl by followin~ yi)Ur in. 
stinc1s. In no time at all. you 
w1ll bt pedom\i~ cu~. fades. 
and ke~. cumbuung yoor VGA 
image~ ~·ilh other vtdtu pte• 
lim::' • 

YOAPtodiiUf 
Mlg!!ISJfl' lne 0500SW 
Otfl'lnlOr ~.~ 
~1006.(800) 02~~. 1$01)) 
~00 
u .. ,.,.,., ,~!i" 
Aeq\11,..: 16" PC AT 01 
CIO'T¥*'0't a ~~e. t.n·ll>'llp• 

tor. VOA ~d •1!'1 tot>~IIO 
OACe~~o 

lnShor1:M~ I 
atllfl\ll.lrro CD h~ Yll)eOo 

com~ hlnt•-· tislut-
tcng11utod l"bo6rall.m$\IGA. o 
9'10'1CIS\IIklvt)oo Asu!IP+Od ~ 
•omootQDIII<OI""t~ ~~I 
.-cctt. , ... ~. bordot t 
aonliOI lib. .-or f ~oonr.g ~ 

CIIQ&-011-~CNWOI ~ 
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First Looks 

Carrier NET 
BulldsLANs 
Without 
Cables 

W1lh CMt.cr l.'umnt Tcdlnol· 
Ot~ies' CllrnerNf:T ~· or pt• 
ripheral-sharin~ utilitie~o and 
AC ~oet :kh~r (SI99) and 
Ellcclltcch's €.u tiiNF:T file . 
shanng and t·majl sonv.•are Cre
nullk.etcd by Catrier Current ac 
$79). )'00 don't need local area 
network. cobhn~ co link your 
PCi. ln.nC*!. this combi.naLioo 
leb )'OU Uie ClUUing polloi: I~~~ 
tlw run in .a :.ttWght path be· 
twtt1'1 PC to carr)' dot~. and the 
Sttup is n101e C01t·dfcetivc than 
moSI dcdicalcd netv.<t)Cit cabling 
scl'lemc3 

The CarncrNET system iJ 

able to a«ofnmodate 11p to lSS 
110dn on a power lmc up 10 a 
mJie Ions. PCs (lUI be Joc;ued 
()11 cJifTcn:nt noooo or. building, 
assuming that thcfe an: no elec
tric~ digvpciom or couf5C. ~~ 
with llliY type ofl.AN, the men 
worhl:a t ion~o on the :sys• 
tem_,r, in chi~ c;ue , power 
li~he ~>wcr the~ 
time 

lnstttllin~ the CartierNE'T 
hlU"dWIIIC b sintplc. You anacb 
onec:l.blefrcnuhe I.S- by l-by 
S-1ncb (HWD) Catt•crNET 
;tdaplcr to the power hoe and the 
other Qblc: Co your PC'. ferill 
port via o 2S-pin connector. 
Each CarrietNET adapter eoo
tni n~ a small radio tranr;cciver 
that transmitS over poW«" lines. 
The ltaiiS«h"Qf employs cnrri
er-scose-multipte-a.ccess Clis
tc-n·bcforc-trunsmit) protocols 
to slwc the rodio chamcl. 

AfiCr tnMaJiing the Camer
NET hardwa.rc and software. 
rou can tbcn tns1allthe opciona.l 
Exffii.YET file-sharing and e· 
mAil l4ftw~. Thai ~ly lo· 
voh'C) :ms.,.'Cfins M:\~nl quclo• 
tions rrom :a menu . The 

PERFORMANCE TESTS: 
,.:, CARRIERNET 

jj 

The Carriclfft£r aystem CM eocommoclata up to 2&5 
nodes on • poww Mne up to • mklong. 

" 

.softw:uc uses DOS-like com· 
mands, IMJt lhcse mu~ be pref
~ with XL (as In XLCOPY>. 
wbicb ttlls tbc dtwarc to direct 
!Juuuc(Jons throogh the Catrlt1· 
NETpon. 

F.xrtllNET'.s l.l$Cr manual U. 
hctp(ul in brinJii'IJ )'OU up co 
speed with the prop11m. Unfor· 
IU'Mtely, there i~ no matiUII CO 
wall: you lhroustt the in...mlf•· 
lion of C:arricrNET, alt.houah 
tbc \ 'Cndor doc$ offer loll· r n:e 
telcpbooc assiswlcc 

How does the CmierNE'T 
S)'S(Cm perform tn I rcaJ.v,'Ofid 
seuing? Like many people. ~''C 
were ~cpcio.l of the ability or a 
power-line lr.IIIJ.mu:slon :l)"$tcm 
to opcute in the presence or 
hill" dcclrical noi:o;e. so we did 
"" infom1111 noi'C cc,;c in addi· 
lion to uur perf 0111\llllCC cew.. 
We plusgcd 11n old. noh.y • 
.sp.~rk lng electric ch ill in the 
nmt I.OekdaS the C:arrim~ET 
module. 11111 the drill. and per· 
fanned ;1 life cnnSrer. 

Nol:.c :uw OLOne filled the 
atr. and pulses saturated the 
po'-"t'rlmc. IMJt the lilc-mnsrer 
time remained unaffected Al· 
~~ourte.u ~Nas hanil)' tom· 
pn:bensh~ . ... ~ bclicYC the Car
ricrNET's Abi lity to commu• 
nic:atc de~pi re thi~ much 
cleculca.J noise ·~ sl,n.n(:Uir. 

Sinoc there is no d•~ ca· 
btin, connetcinJ Pes in the Car
ricrN.ET idlcma, the WIJIUIIing 
speed is sto"u tlwl thM O\'Cf 

wile. whicb can handle U"'llS· 
missions at 38.4 kilobics per 
second. In our pcrlormsnce 

te..~IS. we recorded on average 
rile-tran sfer throughput of 
sll~htly over 12 kbps for the 
CmicrNeTsySlcm. 

Currently. the ExallNET 
soft"'~ docs noc 11uppon vinu
:tJ drh~ this llrmu the uidul· 
~or the :~>yMI:m. bc:awie it 
cannoc provide multipk simui
WINI.Is K"CO.'S co the ame dalA 
(ilu. Bur even in it.s present 
config.lmllion. pecplc who nacd 
pcriphcral·dtuina. mc•lohar· 
ing, and e-mail capabilities will 
fmd the CarricfNET and Exffif. 
NET combination valuable. 
W'rth beiiCr solt~A~-..rc, the Cat· 
ricrNET lran~mi~\ion ,.ystcm 
h.alo. bri&hl r\ltutc. • 
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Breakthrough $899 Offer-Now You Can Drive CD--ROM 

B u) CD· ROM now! COJl &ell' ov~:r 
200 ltiWit)' CD·ROM titles for b'bmria, 
~hoots, legal and mlodk:l.lprol~ols, 
p~rnrn~:r~ ::and many <X lieN. Over 
lS nc:w mles ;all' bern" published t:Kh 
mc')nth. Wirh IRM. NEC, ~nd HP 
;annmrncmr. new CO· ROM bcuc-d PC', 
Of Mnu·~. a CD·ROM drh~ n bcc:om
ing as nc:cc<-<ary as " floppy drhoe. 

" I ~IU\( mnn- IMn Cti(T thal CD· 
ROM~ u rlf be a rr.ojor Jorcc rn 
rh< o~tU1011 of tk rnfomuwon 
mdus:l"" Bill CatC$. 

CD P ~the Wgest spc:oabu~chupplttr 
of Cf).RQM product, m rhe US Sintt 1967, CDP has supplied }'OU with ptOfnlX 

~andcxpnt.d\rice ... at the btst prices. CDPiscomnuu«i toCO.ROM 
and itshow.'S. Our UncondiOO!W Cu3r:m~ 1~ unrmtdttd. Our FREE fc.dml 
ExprhsddJvCt't u. on l ndu~uv tlnt. CoiJ nov.• :md tomortoa· you will be dnvi~ 
these JX>'A'tr CO-ROM products. 

I) r£ rat ANY fi.EASO.~ 1't"' m lllllvwf •tdl \Wf p;~~~:lwt fOil m.ar ftM1l it a'llbln 
),) dl11 b 1 FULL R.EllJND. 

ll ctlt .. a ..-nd ~~ IUKhl90d&v wwt~S"q period oo Ja>dl}, VKI.dou~d~e ~ 
rmod.d .blp~nltdrhu~ 

ORDER NOW! SOQ,MEGABYTe (634,2298) 
tot&t lin. •" M..S, 9A}.t .9f'}.! EST) 

Fu. On:b ltMU-82!1} • lnq~io/F.w If( h. S~• lt l-m~ 

OEAl..ER L':Q~'ORIES '6'EJ.C().\tE 

fREE (;[).R(),\1• \laltn ?Cr.t«dcf ao:-J muw elK CO«C»t Solm Disk 
FREE. b.'-oJ"' d.nnof. clrru~~, p..~~~ CJ).ROM pnxi ... ,, an! rrtJik r.-. ~. 
•r...mtt.-~-••r•·~· ioocrioor> ot .. _,,.,.,.,U!>. .. h 

------------------------------------------R,_ ~dot ru-.._ r.-or~~ Mw 
:J Pacber MA"' ~.c lt..udll CD«<.\Idlhd:.rhrertnalor~ 
p\<t &:..4.Mf ud Cl)_ftn On. Onlludta .. t*"C'f)n 10 purcfto!c loorh $i.tt 
AotVs...'t s.-m c.c..tUN b sso td) Jet m 5890! 
0 P~kct"W~ Hi!Jdll Q>.ROMctmorbtflamW« ~ 
~&eLM/. CDf'11) Om. and~·,~ (lodvdd •I'OVp(ln 10 
p..e.:lwo: boch SeA: lbcXJS;n.sJI &JIIICIII Cau.mw for SSOedllp en!, Sl 199! 

Pkurl<'nJt~fol'bw·~~M<onlr.nrio""i'~mr~ 
0 Sucd'11onc ttltaoeh CO ROt.t dnw: Sd«1 0 K:/XT/.ID l86 

oc 0 t.~lwomdC~ StOOl 
o kum&IW.:hl mROM dtn~(J'CJ)."TTAI1.136 o.-..,, fi!.k P 



First Looks 

PageMaker for OS/2: 
Another Reason to Use 
Presentation Manager 

Jl 

WWI die arrival oldie OSI2 Yet> 
don ot Pt~o~dtlolrr. all o( the 
uuava,ant cl:aims for die Pre· 
fall:atioo Manap ~suddenly 
vindic:Med. Alchas Corp.· s Pn:.
scnr.aioo Maaagcrcbk&op pub
lish ina proaram doesn' t do 
muc:tl ~ you c.o ' l do wilb the 
Willdows ''mioo of PagtMak· 
a-il simply does It fa.uer. 

At vlnually every poi nt 
~ w~ Q1CI'5 mull sit 
llld l&atC Ill tbc howsJw Icon. 
PM llS(ft betety baYC time 10 

blink tbcit C)'C$ bcfon: IDOV~ 
on. The di~ u 50 ~ 
cbal those~ 10 lbc cit· 
lays in PagtMokr for W111dow.r 
n»y find ~I\U waitiDI for 
the bo~trzlau icon to disap
pear-and Ibm suddt~y reali.z.e 
ch:at it was oe vcr there 11 all . The 
PM vcndun allows you to open 
multiple documcn&.' simuha· 
neoll3ly and let one doQit'DCOC 
refonnu .. ililc ) 'OU wortc on an· 
och«. 

Even in a sifll)c documeDI, 
printina. tut impon ina. and 
llelll now bct•'Cen colun.u and 

MacroCalc: Not 
Your Typical, 
Clumsy On
Screen 
calculator 

Tbe caleuliiOf !hat c.ocnu with 
Mlcrt»oft Wl11dow.t Ia 1 alec 
freebie, but it's i~ (« 
all bul tbc $impbl opcratiom. 
for busineu aDd sciearif'IC caJ. 
aallrion$ in the Wu.dow.r covi· 
f'OCIIIJmt . Aftdmoa CoasWWis 
and Softwlre's MtKfqCQJc c.an 
be In inval~ 1001. 

1n lddition to offerina stand· 
ard mathemltical fuadiocu, the 

paacs can a11 proceed io tbe 
blc:lpound wtlile )'OU contiJioe 
with your wort in tbe fore· 
&J'C)Ond. Tut bt:b Mid flows M 
about twice tbe speed of tbe 
Window1 vmion; OCber func· 
lions ~ sm;aJkl but J;UJI-sia · 
mfiQnl improvemcats. Scncn 
redraw contiiiiUCll in the bact· 
pound also, so )'QU c.an $tan 

•'Oft on one PllC bcfon: a.oodt· 

.S 127 program featu:rcs 1 full ar
ray o ( sc: ientiOc: operatlon.s, 
mon: than lletl fiii.IIICill fua» 
bolls, unit COII\'mion, simple 
sucisck$. da&e matb. and procc· 
~ t1w IDIIte Ide ol iU macro 
bn&uage. 

Mac roCaic' d i$plays a 
graphical n:prc.scalatiOft or a 
He•ltll·hebtd·ltyle pocket 
calculator~ bell« yet. It even 
acts llt.e ooe ot Cbtao IIIICb1Des. 
allowifts you 10 wcwt 1ft HP
~Ic RcYcnc Polish Nocaboo. 
But tbil proaram bu I rcw 
lricb up its $loeYe !;bat Like it 
bcyoad lllCR imitaboo. 

f'iru. MtKToCalc is eusto
~. Yoa c:u adcct from 
11110111 13 prcdefmcd key lay· 
outs, inc:ludina Financial, 
Triaonomdric. and S!Mistics. 
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f:f cakes~ on tbe acrceo. 
The only sipif~CU~ cballac 

to tbc top-tine menu ia the addi
tion of 1 Windowa option , 
which allows you to switc:b 
from OCIC docutna!C 10 anocber. 
In tbc DOS IDd Macialosb YCr
sioaJ ol Po,tMaku. )'OU c:u-
1104 crealc Of ... docwDcnl 
wbik UJOCbcr ia 011-ICftlaL 8llt 
if yoa clict on Open or New Lo 
tbc PM YCnioa 's F&Je met~~~, tbc 
sc:nlCD iJ i.Diwtly ~by I 
SCCOCid ~ a thinS 
and. roartt~ . up 10 osn·. rn.ui · 
mumof16. 

&ch docwneal loob lite • 
Jepan&e session of Pa1~11k.n-. 
CY'CD thou&h )'QU only ha-..c: ID 
load the propvn once. You can 
minimize ext\ document ID ID 

aftd C&ft wl~ tbcsc ronnau « 
11111 you've ~ 10 12 SJOf\ 
teys. If you ~ fDOC'e ~«~· 
able usilla alJCbnic OOIIIioa, a 
single ke)'lcroke will i.nvob 111 
inp1t bo:l i.nro wbic:h yoa C&ft 
~ yout c:alculll1on.t ift coo
~ DOWJoa. ewe relet· 
rift& by leaa 110 tbo five reps.en 
displayed OCHC:ft.ltCl . 

In addition. IJa~r<iCalc ' • 
tape s:ystan I'CCOC'Ch your c:alcv-
l.abom ill a way aimilar 10 cbe 
papcr·llpe prlo1en lncl•ded 
wilh aome desttop c:ak:ulacon. 
You a~~ ave a tapciO a file, n> 
I&CR it,llld mae illafcr oa. 

The proanm' a atreoath 
COIIIC$ fnlm ill fleAib)c IDIQ'O 

~up~tc. Y oa '*' aaac maao 
fiks. which lo&. acqoeoce ol 
kc~. by simply adcdina 

icoo or aile tbcm acton tbc 
~- lusy tat llld anPaia 
dlaa )'OU C'lll or copy in oac dow
meat can be paAed illto W(focb
f:f witb all fot'lllllliq iDtKt. 

The OSI2 dipbolrd allows 
CUitia:a IDd puciq ol daD bc>
rwcca aoy PM applicllioas. AD 
of tbc impart fillcn &om die 
Wi1Uiow1 vcnioo-ud a few 
emu umocblcd after &bill 'ocr
s;on ahippod IR iJdudcd io 
tbc PM wnioo. ud fdea a 
flally COI1lfllliblc wilb cbc wn.. 
dt1wJ llld Mac YCrlioos. 

Tbc only restrictions im· 
pclfiCd by d:le OSf2 vcnioa ~ 
tbc limits on output set by OSf2 
itlelf. OS/'2, Venioa l .l , prima 
only 10 rBM doc l1llllrix priotcn. 
v c:rsioo l .l include:$ • limited 
Po&tScript driver aDd wort.s 
wllh Epoo doc IDIDix pri:Dias.. 
Rqiscmd wen of Pqdlokr 
J .0 for OS/2 PrtseN411oft II till· 
08" will RIQCt~ • free upsrlde 
so 3.01 . Mlidl will iftdude a 
L&sctld drhocr. Uoti.l tbc:n. dJc 
best way so priat unbllb.ls rues 
Is ptObebly ltltoup • ICn'ice 
~. . 
u.c Pltoe: ~lthi!M 3.0 lot 
OS/2 Pt...iCIIb•~· 
$795;$815 torownera of .. 
~~~ 
....... : 8MB RAM; 40MB 
NRSM;OSI21.1 or....-; EGA, 
VGA.oroeher~ 
monilor-gr~ lldllpeer; 
mouM. ~ Cofp... 4' 1 Fht 
Ave. South, Se1a1e. WA 18104-
287' ; (208) l!i:2M500. 

tbc Memorize <Wrlmtod 10 boo
am the teClOI'dla! proce:ss. v ou 
also Cllll autc and =- naaaot 
witb die posnan's buitc·in cdi· 
lof. MacroCalc Edit. 

AIDcroCalc leu you ue 
mter011 110 dd'aoe llmctiool Chill 
dlol.l)d be evalualed, bol~J!i~Cr'o. 
abo caD laW u tbc t.es for 
IJ1IPbS llld ~ roud.Des. 
You c:aa pauc NIJJt:T'CC4Jc.p
c:rucd JJIIllht IDeo ocbcr Wilt
~ tipplia«kMM vta me eup. 
bo.-d. Sncnl IIGipk IIIKI'DI 

come -...iOl cbe prosnrm. • 
Ult""*=~ v...-., 
U. S127. RI.IIINe:~ 
~2.0301._.,..t01, 

~and&ohWt,P.O. 
Bole <40. Norl't Bone ...... WA 
818». (800) 13Me33. 
CIIICU-011--CMIIII 
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SayGoodlye 
to Financial Hassle! .. -----... ... -· o:: 

So Long, Tedium Hello, Quicken 

'£W VERSION ) ,0 
ru MOU lltAH A Oi(.C)(WlflU 

~b- C"mtUI(I. (a~llUI'd 
dkl'l )() IK'"' lt¥Wo.lnd~ 
• Kno-t m:foa<*l\l.cAUUI.Ind 
lubillly>e~..ut~b ~~ 
rt ......... lro:IUK 

• ~ (()Cilblnts In I~ from Ill 
-ltuDCCI&iOiaittd rtp)fiS 

• N- "il<"t'·IIM'fud•t~£ r ... ~ 
eury and~ ~d111~ 
"l'Ofl\ 

· ~w~lltl~dxc~i;, 
• V,mt'c ""--c:.t»r ~l:'tl rq!Of1 
• Ou.a lmpn~c ..Sf "P''" 
• un.\dl•diiCHnd !.IX QlltflOCIC> 

•lmk•wnh(lvd<E"r;"lh<ut-\ 
rlotc1.- I")WC'I'II ·~!<"no 

ThcWorld's #J fkst Seller 

Vf'Qn(ATlCI\~ 
_._ c-.oolllll) ....,._ ..... a..."~ .... 
lt.l01 ~OJAl(JS "-"' ' ~-l")ro,.._ ••• 
Q...nftt Loa~~:' 
-~ ASU.It'K.UAI"~r.m 
• ...,.. ... -))."t( .......... l)()lll•• l.'ft'-• _ ...... ,....~ ... --... --. 
~-·-<1-_..a.l 
.._~t)M(M~tUA .......... <f:,W~, • ..........-.... 

-"'~"-'"" 
~-=~:~~·~-· 
.._., oloo U\.WC'~~t~m.Joo.IO 
•~ ~ Qr.-,..._. ...._ \.ltr Moo... ...JJti, '-• N..ee , r • ..,..., 
~~ .... ._.., . ..,, 
a..:u•-IWir.t-r... .a '""-
.. ll\~~ ...... ~-"""- ·· .. ~ ..... ~ 
~c&cr.....,.. ""~""'• .... ~. 
dQocVwf~ 

Try Quicken FREE for 30 Days 
O«k1 from lht coupon btlow. aDd If )'OU~ 

no< comple1cly ycuficd for tmy rc.uon. sunpty 
n:turn It roc- a full, no-q~XStions-asktd rdund. 
So. •ily war7 Say pel •ldd.anot tO fhu nclal 
ha\$le,.a.nd order~ codGy. 

Send in the coupon., or call 
1-800-624·8742 U.S. and Canada. 

l ""es ··- ..... ~ .. --"""~ ~.. _,., .... -~--·-.-·-,., 
\V•IAwfa.I~-1\Jr _ _, __ IU 17'1fl 
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First Looks 

Microsoft Works 2.0 Adds 
Windows-like Functionality 

Whllt the de~ about Micro· 
soft WindowJ Uld the Prc:5enu
tion Manager r.ased. another 
Microson software pacbgc 
qoiedy e~ablnhcd iL~If 1.'1 the 
l&lndard in low-end mleJ1111Cd 
wnwarc. GrapbkaJ environ
menu may be the futu~ ol tn~ly 
easy-to-USC! Pes. but Mfrrosoft 

Wotb2.0 hae ... .,..... 
liCe context 
nttchlng 
~ 
Youcen 
ewtec:l'l toa 
.wtowby 
clicking on lt. 

Wor.b i.s here ncno•. 
In one eblly ~~~~ J*k· 

;ale• Microsoft lui~ combined 
the rour mo•t ba•ic •oftwa~ 
tools: a word ptoccuor. a 
sp«ad!Jicct. a database. and a 
eommunic-~ions module. Vcr
slo(l2.0 (S 149) builds on tts pte· 
decessor·s Intell igent dcslzn 
and cl~ inteAfUIIOn Of COOIJlO• 
ocnts. 

Pertulp$ the mo!J intriguang 
.-ddition to Works is the: abllny 
10 ~o up to og.ht~oimuiLancous 
windows. You can Wlrt :U\:port 
in the won1 processor. Cor In
stanCe. and thto ~n 1 Pft3d· 
sheet. The sptt31hbcct appear.. 
in ll window tl'Ull )OU Cln mG\'t 

or size in much the QmC w.ay 
th4l WiJJdo,.•s llllow • Window$ 
can overlap or complccely ob
scure each other. 

The wlodOWIOt! reacurc 
t~I''C:S Worls a n'IOdest ronn of 
c.ontut switcbaog. whtcb i~ 
Windows' biSFSt ,dlina poinc. 

It 's not roolt&wking. and it is 
hmttcd to the built-in Wor.b 
toOls. but Wn! Is yt3.t ,-aJue in 
the :tbillty to mo'oc quickly frorn 
one 1P9hca1.10n to :another wslh
out having to clo~c fl ies . To 
switch from the current window 
to one tl'Ull i~ pOII'Ii:slly obKured. 
you .limply c lick on the delimi 
~A~indow It mo'I"C3 to the fo~
p-ound 11nd bccomeuaive. 

You use a pull-<lown meou 

co control 1hc mo,•emcnt 1nd 
~irin1 of windov.'$; )'()U tiUI ban
die mo~c of thc5c funttions with 
lii'TIOV.C, as wc:IJ. The Am.nge 
A II menu choice tl~ )'OUr open 
wlodows so thax all arc vlslblc: 
and they don' t overlap. 

The AIT:Ing_e All fC21U.re c :m 
make for a busy screen if you 
h:ave lot~ o( open r.~. but ifs 
~Nful rnr Jl!ll injt a "g)obal" 
vacw of your work . It also 
comes in h~)' when you i()5C a 
wu-sow behind SC\er.&l othcN 
and don't v.~t to f'UITIII&'C the 
"'tlolc )(T(Cn 10 lind it . 

AnolhcT llkful cnlwlc~rnfnl 
COOlC) dit«tty from Wont. Mi· 
c:~O'shish~ v.'Ofd proclCS
,;or Lite Wor-d. Worts can be 
swtcd citber in stn.ight duuac
cct mode or n " cbatac:tcr gr.iph· 
ks .. modle, "'hleh allows on· 
screen represen tat iOn or 
t~Uiibutc) h).c bold( :'!ICC .snd iul· 
~ 'fhe pun: cbw-.acter mode 
l1lllll imiT.e< pafomwlQC on old· 

er . .slov.-cf machines. whi~ the 
yapblcal c:nbancemcn~& ~i-.e 
Uiers accds. to WYSIWYG 
amcntlld 1101 Ulouillly found In 
intc:tmcd p;teb,c>. 

All or t~ improvm~eQtll 
seem to mo\-c Works toward the 
l!rapbical future pr~z<d by 
WlnJuws and realh.cd (one 
hopes) by the Prcseruat100 Man· 
•&cr. Other c:nhncemcnts ao 
Worb, Vmlon 2.0. ~ deatly 
delus~d 10 s:o~ idl r >' the: pcd. 
:~~·s role ~ :1 Klr-cunQ!ntd 
environment. Worls-or :any 
other incear.ted pachgc-is 
too ClOnfioing ror ldYIIlCcd PC 
~1\. 8ut won:, seck.'! to pro
vide an alJ-enrompuslng solu· 

tioo for the low· 
er-Ie vel user. 

Toward that 
end. Ver.tlon 2.0 
ullow~ you I () 

bunch oos ar
plic.uions from 
within Worb 
Tbat can mean 
simply sbc:lhn_g 
out to the DOS 
prompt. or It can 
in,·olve rvnncng 
an utem.al ap· 
plit~ tioo . The 
typical Works 
u:scr ~A~OUld luve 
Unle need fore->.· 
tcroal .appllc:a· 
lion~, bul th l 
fe:ttun: provi~ 

lhc opportunity for some ne~i
bility. 

I easily config\ln:d Works to 
buneh XyWri1e, my pn:fcrred 
"-on! processor. and PIYXOfN11. 
the oommunicatioos p.w:tage I 
usc. With X)'Wrftt called 
through WOfit. I "''aS able to 
load roue 19K CCXI file) SJid s.till 
luve some cnc:mOI)' Ide O\'CJ . 

Bli.Sic DOS scf\'itC) are now 
~'UPJIOT1~d (1\lfll within Worts. 
:1$ well: you can copy :ll1d (orr

m:ltd"~. ronru.t:anoe. wathuut 
lcavang the (:unJIIsr pull·down 
m<nu cnvlronment. 

Macro~ort stumbles a bit 
" 'hen It eomes 10 lilt cocwu· 
:.ion. Wath the wide :a.~liOI'Itl'lalt 
of word procc~~o~ cunently 
used in offices. thi~ ts an ;abso
lutely eS5Cntw. and increasin(t· 
ly common . feature . 
PFS.ProftJ.Jfo NJI Wrltt. from 
Software Publishing Corp .• sea 
lhc Wld.ud at the low ctld w1th 
iiS INI)' uarup:an:nc convttSion 

of a varidy or file: formaL1, 
As shipped. Work1 2.0 

doesn ' t offer built-in convcr
SJOO 10 aod from m~jor 111o'OOS 
ptuees>Or (orcnats other than 
Word. The documenwion In
clude-' an order form for the 
con,-cn;ion utility-not much 
help if )'OU need to CQ!I'I\'Ctll file 
on the spot. 

Worb 2.0 provides some: or 
the (unclionalhy auociatcd 
wam SidtK id: and othu dcsklop 
n\llfla£ti'S. You can pop up a 
c:tlculator from within the 
Works appliccation5. :and an 
o.Wm clock diJpl:tyJll brief on· 
SC1tCII ~~ at 11 user-~i· 
ned time. 

The enbanccn1C1'1ls in Vet· 
~I on 2.0 ah;o Include support for 
extended mtmory. a 30,()()(). 
v.ud lht~rus. and ll limited 
$tylc•$heel (.-oovmhoo f« cacb 
~ictoOI. 

Good intczratcd software 
S4\'C:S ltWIY wen from the pro
lo~ pain oll~ingscpn4e 
applk:atloe». Mkroso{t Worts 
lh-a up to thl~ st~ but also 
goes beyond uln ofrcring uuty 
~rul :&nd pov.-erfulcoob. Only 
iu hac:k of aood file forT'IW con~ 
~ion dcscf\-es serious mti
cjjm, At S I 49. Wortr i.s ao out· 
sundint~ value. That one outlay 
covers j ust about all the func
tionality that many IISCIS wUI 
occd Ooe rwely sees !hal kind 
or vai\K in $0Rwan:. 

Ironically. in brinsinJ Win· 
do~o-s-likc: func1i~lity down co 
this le,·el. Microsoft may b< 
poo'hinlt in its own potential 
market . But some Microsoft 
Works users mit~ht eventually 
nvle the ttunsilion up to Wlll· 
dowj anyw&y. • 

~ ... ~. 
~ICotp 1C1o)HHE*" 
Wt)'.A~ WAee&07'&-
97t7 :(8()01~~ 
Ul4 Prtoe:S1•9 
~:612t<RAM.r-ocl~ 
ct"tfos.~$~f lo! 
~DOSU01~ 
In &heft: lohc:tosOII'a~l 
lllltgftUIC)~~MI\ 
~ b;~I'Q MC/'01011 
W~~~IY 
~·~~ ... 
~~IIOW!Mtf 
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Fincfng a way to make a prtlter v;1lh 
Ia set qua;.ty but wllhoutla~· cost 
was no easy task So when Canon 
eng;neers desagned the BJ-t30 
they were q~te surposed to tnld 
such a stmple answer Bubb'es 
M ons ot hny u k bWbles. n tact. 
that quckly and qucUy pent at up to 
360 OPiior performance thars almost 
unheard cltn a noo 1m pact pnntetr 

The BJ 130 Btbble·Jet Pnnter pt'O'Ides 
Flcred.bty preose pnnt qua~y tor every
t~ng from text to graphcs and lets you 
prrtt on JUSt about any plain paper you 
choose. Even paper as wide as 16 5u'JCI'es. Bubble-Jet Printer 

thanks to a 136-characteqhne car· 
na~ that's the ''lldest Ill 1ts class. 

And when 11 comes to Vlrtualy 
mruntenance-free performance 
the BJ·130 IS also n a class by 

It sell •lllh bu1lt 10 aiJtomallc dean 
•~19 and a ur'Hque 48-nou le pont 
head that lasts lor yeats.. A:ong 

w1th h9l speed operation that's so 
QJet yOll <:a"' keep 11-e UT"llt ~ t:/j 'f(» 

desk. converv.oot rut-sheet feeding 
plus cornplece software compatib-f;ly, 
tMBJ 130&lbi:OO JotPuniE!fiSSifnPY 
~s~er simplyquielet: simptydearer. 

C\J!e StllJjy.ll'sa beHenvayto pmt 

For 11'01e r~formatto:1, ca:.the E3ubb'e·Jet I tct Lne 800 453·7000 
C'lR('tr 1\S ()' RfAOfA rRVI(( Co\RO 
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The Product Is Great, 
Price Is Righ~ The Callis Free. 

CPU 311125 

'1,&95 
~SY&ml 

All of our computer systems are 100% 
compatible with Novel 3 COM. and 
sco XErtlC. so they CiR be added to 
'4\r tua1y tvfSY nel'f!Ort. Mel snce we 
are a (i(ti.Au1tlorized N~ deilel. as 
well as both 3 COM and SCO XENIX 
Aulflorized Dealers. our tedlrVcal $\alf 
can help you pt,n and equlp your 
netMlf'tc system. lnclldlng all necessary 
haldwale and software. 
•N_g~L 

Ill 1M - eot~F18UMTIO• CKMT 
11411 t.a~ t111n cnr-t t: rc n~•7•:· oe tt~(n~ .,,., ~t 1 

IUCI lUll ... , _, Y' ..... IIC.C ~ to.ul ~\\:A 

~· foffU & toe#~ CCI~ 
~u..~ I 500 ,. s e.eo S1,n5 
IIIII 

~ s i35 '115 '1,015- 11,.250 
Ill 
111o8'2WS s 111 , .. '1.250 '1.425 lof\A 

~'15N5. 1 .. 11,140 '1.3111 st.GS 

FREE S«twatt 
We offer FREE disk cachinG and 

comprehensive dia~ software as 
an extra bonus value 'Mth MXY system. 

All of oor systems are made In the 
US. at our CMfomia factory and come 
wtttt oor compreheosiYe warranty or an 
optional on-site maintenance plan from 

• 6E c..- s.mc. 
If you do have a problem, aGE 

technician wD come to yoor locatlon
usualy within 24 hours. 

catrimlr'l Cltokt 
We've b~ tal1hfully serwtg 

customers since 1984, pro'lfdlng top 
quality computers with excellent service 
and prices. 

Thafs wtly our products are 
purchased by thousands ot satis6ed 
corporate and lndMdual CtJstomers 

~ 
~ 

31111.r _,. MCI-.nf 

~ lY1 
1 (800)824·2936 

In talltOfnla; 1(~)662-6111 
Fu ~clet$' 1(818)960·2926 



First Looks 

Zeamon 
Breathes 
New Life into 
Typical DOS 
Commands ,. 
For eommand·line j uokiu, 
leomotr i3 a h&ndy utility that 
e~tends the fundiOO&Iity or the 
lllOS( oommon DOS operations 
<COPY. DEL. and DIR) and 
adcls a few t"*t are~~ ' t ln DOS 
(such u Mo~ and Upd:ue). It 
ruM under both DOS and OSI2 
:and cosu $69. 

Ztamon·~ virtue: i• c:onsi.J· 
cc:nc:y. All its commands u~oethe 
same S)'lltaX. and all suppon the 
same utended wildcard spcdfi· 
C3lion, wbictl leu you Include 
:lDd c~clude r.1o. by build111g s 
fiiiO' m:tdc up of mulliplc wiJd
tlll'd$ . Thu$, with ZNnton, you 
tiUl :acwmpli.sh in a single ~p 
tMb such 1M the: following: 
copy all files c.1cepc . TMP files . 
but including PRir-n'.TMP. in 
all subdlrectorln eAcc:pt 
\ TEST. Further. uamon let~ 
)'OU U.1t the lUkNk wildciiRf II 

any p&.Qc in the fileN.me. 
A wide range of command· 

line swilches lets )'Oil copy from 
subdlreccorae:s and co screen 
me~ by dslt. siu. rartbh-e !Me. 
und other crltena. Together. 
c~ let )'OU do thinss from the: 
command line for which you 
lfo'OUid normally need a point· 
and-shooc-type DOS shell. wch 
as ddeti"l hidden mes Of mov
ing entire subdirectory trec5 
from ooe loaltlon co IU'IO(hef. 

Zt-anron's adv~ rearurcs 
help you ~k I'I'IOrC>COmpkx 
jobs. You e~n put together liiU 
or Zromon cOf'l\ltWids and fil. 
tm in a fllc. called a Speed Zca· 
mon. whieh can then be used as 
s klnd or command .sborthaod. 
~·s Ug command wrl~ 
s Ug o( rtknamcs that ma.tdllbe 
(ilcercricc:rb co sl2nebrd oulpUI. 
• •hich an in tum be recfircc1ed 
to a file for w;e by IOOillcr •ppli· 
cation that accepu s~-h liSl5 Of 
piped toano<hefQOO\II'Wld. And 

ZMmon glvu rou "*'Y wlldcetd •nd tonuntng 01111on• 
on common DOS open~tlona. 

Execute :act$ a~ an c:nh;anced 
vco;ion of the DOS FOR com
mand. aivina you n di~l way 
or applyinc repetitive opera
tions (aldl as running EDUN 

or DEBUG scripts) 10 multiple 
files. 

z~omun's nuibilit)' doe:s 
'have its down side. in the focm 
of picky ~)'nwt. You must be 

Winn Rosch Hardware Bible 
Offers Comprehensive 
Hands-On Advice 

While: book publi•ha:r• have 
bc:cn quiet to calef to the m!ISSC5 
willing to buy yet onothcr book 
on JBAS£ or WOidPtrfttt. the 
collccdon of PC-rclat~ offer· 
ins> tw tons laek.ed s comllfC" 
heruive g.uide to tht PC h:ud· 
w11n:. Tht Wirrn RoU'II liard• 
"'0'4' Bibk. ~ATillcn by one: of 
PC /tfagozint's most familiu 
and prolific contributing edi
tors. fiJis the void nicdy. 

Comprising over 600 f.'l8CS 
ollwdware tutorial. lbc book is 
dlvklcd into 23 chapccrs. begin
ning with the molhetboanJ and 
aiding with tape driv~ . In I» 
tv.'ClCJI , )'OU 'II fi od c~e:rs ~
voccd to copies RJCh as tnemO()' . 

coproceuon. the e~poan5ion 
bus. video llbptets. modems. 
and batd dlsb. to rwnc a few. 
CD-ROM and WORM drives 
ate about the ooly Items Rosch 
doesn'teo,-er. 

Ro~h·,. miuion stem¥ to 
h~ve been un ambitiOU$ one. 
akin co bc:ina .aJI thillJ' 10 all 
people. For ~ who like: to 

know why theu lwd~oart is the 
~>a)' rt Is. he often btslns c~ 
lets ~ith inlefe:ltiOS :K.'COUOU. o( 
the devc:l()pment lnd C:YQiut ion 
of the tomponc:OC Ill band. 

For the more pra~m11ic 
nmoo11-us. he s.prlnkJes the book 
with how -to tnforrnatlon. 
You'lllnm. (or e.umple. how 
to rtpi:K'c your mothc:rbo:ard. 
your power supply. :snd juu 
about anything elr;e you'd care 
to n:movc One: chapter deals 
with sySlem COliC$ alone. Fig· 
urcs showing OIP·slfo•itch sci· 
cjngs or put loatioos often ae· 
company hnnds-oo m:Me!W 

Of course. no lwd11o¥e bi· 
bSe would be complete without 
plenty of down•to<llllh c:~plll · 
n;a.~ion. 1nd Rod! ck\'Ote& the 
majority or the book to upl•in· 
ina euctly what JOt$ inco 11 PC. 
wbat role: the: componcnu pby. 
and bow they v.'Oft. 

1bc book also serves as • 
hand)' quick reference. PfO''id· 
ing tables on subjects such as 
h3td dbk I)-peS. Ha)'cS modem 
S-reglsters. Epson pnnter es· 
ape: ~ ucnc:c ~. :and PC h:&rd. 
w:ttt lntemrpLS. 

careful to type commands pre
cbely by the book: the prognun 
doesn ' t alwa)'$ wvn )'011 if )'QU 

make &)"tlt.u errors. You'd be 
wise to follow the: llWlUAI's ad
vice to use the IC (Confirm) and 
IX (eXplain) switches until 
)'OU ' re familiar with the: pro
r;ram's quirks. z....amtm ~AWid 
abo be: impro\-ed by the ability 
to copy files from more llwl ooe 
directory and by support for 
more than one DOS error le\'el. 

Though most of ua.MOIII's 
functions can be duplicated by 
judiClO«U use o( balch nles and 
thinl·part)' utilities. who wants 
to bother? Lr )'Oil spend o lot or 
time at the C: ~. Uam<>n 
·~a 'A'OrUl'Atlllc acquisition. • 
U.tPrlc.: Z6A11101t. S69. 
~: t28KRAM, DOS2..0 
or tator or 0512 1.0 or I at«. 
~ro Syt~lne., 92S 
Cfttton Avo., Clit!Qin, NJ 07013: 
(201) 473<2002. 

If )'ou·on: aln:3dy g:rinc:d :r 
healthy koowtcdge of lwei wan: 
ttvvuch )Ufl. off:ailhfully n:xl· 
inJ PC Ma~to:iM, )"'Oi ~y be: 
disappointed with the: depth or 
inJormaliOCI Rosch provides on 
some topacs. Though by no 
~s a shallow U"C.untnt. the 
book s.ecnlS to stress breadth of 
c:o,•er~sc r:r ther than depth. 
Roscfl brinp you up to speed on 
cc:rm~y and tells you ~Ailat 
)'OU need to know to make intcl
llgenl buying decisions. But 
with a few DOC.able exccplioos. 
he Slops short or sadaclng the 
truly cutloustechnopblle. 

Dupite 1~ few ~hor tcOm• 
ina~. Tlr~ Winn Rosch /lord· 
~·nr~ Bibft is :sn imprenive 
lldlie,'tmc:nt and an inn!IU.blc 
:source of inform11ion for at~Y· 
body inlc:n:slcd in the: PC. If 
you' re looki"l for a lwd-A1R 
primer and refCfCIICC that is both 
comll"hcruhoc ~d compn:hen• 
s ible . nothina chc come~ 
c~. • 
u.t Prlc.: Th9 .wnn Rosch 
HM'dw¥1 BlOW, by Wlnn L 
Aoscti.IS8NG-13-160979-3. 
S21U5. 8fady Boob, 5mon & 
S<:tlU51ef Inc.. G4llt + w.-m 
Bldg , One (WH .. Western 
Pla.ta. New YOI1<. NY 10023: cal 
(212) 373-8500 lof 1M book' a 
d~. Prentice-Hal. 
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CATALOG!!! 
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by 
Alan Cohen New&Improved 

News of Announc~d Products and Upgrades 

Headlines In a 
Cartridge Fits 
Large Fonts into a 
Small Package 

Boosting a cotal of 18 typcrDC:C$ with propor· 
tJOnal sp$Cing.~399 Headlines in a Cartridge. 
(1"00\ Parifk Data ProdD<U, inchldcs italic 
Heh'<ltklandTunes Roman in 14-. IS-. 24-. 
and 30-polnt i~S. as well as bold Hel \<ettc. 
w 1'irne~ Roman in IS... 24·. 30-, 36-. and 
48-pc>int ~iJI:l!:. Since tlle C1lrttidge plugs di· 
I'C(.'fly into yi.)Ur laser printer. no addltiooll 
twd dil>k 4pxe or printer mcmoty Is requlred. 
:tnd there is no need to download the type
race~. 

He.dll11a ln a cartridge puta 181_,.. 
size fonts on one..,_ of ellk:on. 

Funhcrmore. fonm c11n be priMed in fond· 
sc3pc: orientation oo printers (such CIS the HP 
YserJ~ Series 110) cquippc:.d with an auto
malic: foot-rotation feature. 

Printer drivers aro included for WordPu· 
[ut S 0. Micro5oft Word. Mlcrusoft Win· 
tlows, Pa~cMoktr, M/cr()J,()ji l!x~l. Word
Star UXXJ. VcrMVa Pl<bllwr, XyWrlr~ Ill 
PIIU, and l>isp/q)'Wrire4. 
Lilt Prica: Heaclines en a Oantldge. $399. 
~,..: HP La8etJel Plus,l..ti«J6l500 
Plus.« Laser .14M Sene611 «liD! C8non l.BP· 
Sll; OlYettJ PG-108 Of PG-208: Of compatible 
printer. Pad lie Data ProcliCIS, 6404 Nancy 
~Of •• San Diego. CA92121: (619)552· 
0880. 

HOT PROSPECT 

PRIVATE EYE: A 12-4NCH DISPLAY 
THAT YOU WEAR ON YOUR HEAD 

'l'bt chleiCJb)l.)Cit tc. shnnl1113 the :nl~ of a lapu>p ~the di~y; Pnv:ue E)'t. from Re
Flcdiqa TccbDOIOI)'t oallo-.."5 lilfllop makc:n to bypa"-' that ditr~lty llltogdhcr by 1\!• 

mQ\'in~ thi: di,pllly fi'Qm die ~):.lcm unit. The muuature mooi,Qif, llbo~ half an irdl 
IICJ"Cm, i~ ~'ic:tlly u cx~~ion of !he cec:hnoiQ~ behmd QmCOfdc::r \•icwfi~ When 
held DClrtbc crcorv.'Ofnona ~Sd. Prh·.-e E)<edi.~pl•ys -..i)alappearstobca 12-incb 
motu tot floaung 2 feet an front ul you. 

Or:tWtng leM thaa:ltudfa -.·au or power, Pnvllfle E)'elwll~io""of720by280. 
While Ref'kdJc)a 'fc. .. c:hnolc>SY plan,. tO w<~rtc vdtli•JCha ,<endQn. U) dc: .. el<lp new JlfOdUC't$ 
b:a>.ed on it.\ "):Item, Prh-. Eye 
Staru:r KrtK will be 1avaibbk at 
!be be&JMins of the yt:M to II(: 
~ Wflo .. i~ CO~~ iUICI CX• 

pc:ri~nt witb the tcc:hnolo~y . 
liach kit ioc:ludes Qll XTIA 'T -com
patible, CGA-compaciblc PriVllt~ 
li)-e: a conncccing wnJ: a~<oe1: 
iM~bti~tn 110ftwvc.: and :a. rro· 
gr.umtl(r' s guide fot Privmt Eye. 
L.lat Pnce: PIWate Eye Slalter Kac. 
$C96. Rcfledion Todwlology, 2.-o 
Boar HIH Ad , W-.n., MA 

~ .. ~.; (6~,!) .5905 
QAClC CI7CN RCAIXASCJMCECAAD 

Prime e.,. 
IMM!nll1 

1by31nchM 
and~ .. l 

of2ounc.a. 

Clarion Offers Two New Modules for 
Professional Developer 

Oarioa Software has eahaooed lbe function
ality of its Clo.rlmt Pr()jmJOMl o~~~loptr 
pecb8e with the i.ntroduction of l"-'0 new I an· 
g~eexcen.~ion modules (l.Et>i$) . 

TheSI99CIOJipnlJP Cod~J.Angjj(J~&
rmrk>n MudMI~ provides developers with lbe 
me::u\"S to crc:tte ~n.,.~ ~lieations th:at re· 
ttleve. chert. and man:lpulate bocb s.peclfac 
ZIP codes and data rcfcrmced by the CO<b. 

Included wilb the l.EM is the current ?Jp. 
._.'htr~ d~base from Efftdift Data SolD• 
does. This me coaullli 0~ 40.000 I\!ICOf'Ch, 
adtCXlOIAJ.tlinggeo~ infomw.ion rdat· 
IJ)8to a patttet.dar ZJP code. 

ZIP c:odc rec:onh ronuln eelephoftc area 
rode, couoty name, J!ate abbtevbtion, ml~ 
age grid COOfdio.:a&es, city IWIIIC. lime zooe. 
and latllude and loagltudc (Ot each Z1P code. 
The rcootds may be accessed randomly« SC· 

quentlally. ctthct by ZIP code or by city 
came. 

The CltullHI L£M M~r (abo S 199) is a 
collcc!Joo of tools tblt aUov." ~vancc:d PfO
gJUJDmcrs to create thcir o"'lllanguageexcel)o 
sica modul~ from objcc:l modules wriltc:n in 
Bortud latemadoul'$ TMroo C. 

ClariOtt L£M Makrr includc.s a special 
~ility pi'081ml cJlll1 cn::stt::s an ~y II.D· 
guage inwfaoe belWttn Oarion and Trvbo C 
code.: two samp6e LEMs and an ~t.cnsi\'e li
bruy ore functions arc also provided . 
Lilt Price: Clarion ZIP Code Langwge 
~ t.ll:JduNI. $199; Ctetfon LEJ.f MaltM. 
$199. RequlrM: Clarion Proltwlon#ll 
DtNelt:Jper, Olriltl L£M lhtM also ~im a 
t.icrcdoft~ linker ancs a Mlcroeoft 
MASMsour~aasemblef. 
C&alton Soltwafe. 150 E. Samelle Ret. 
Poo1)8110 Beach, fl33064; ~006) 785-4555. QIOIQ.t--atJrtC£CAN> 



New & Improved 

Portable GRIDPad 
Recognizes 
Printed Handwriting 

At first glance. il toots like afl 0\'CfgJ\)WD 
Etch-a-Sketch: if )'OU look a linle bit doser. 
thou~b. you'll sec that CRID Systtms 
Corp.·~ new GR10Po\d u. In (act. a full· 
blO'A'Il. IIOCgt,.~d. IO.MHl pottlblc tam• 
puler 11m Clln atw I"CCClJ11UI: princed hand· 
writing. 
GRiD~. <b:ipled primarily for PC us· 

cr5 who ncc:d 10 gather ~nd record dara while 
ootoltheoffi~ . boasts a l().inch. CGA-com· 
p:ulblc:. 6<$().by...WO tlliplay and wdttbs only 
4 .Spouncb. 

GRIOP.d ~on a slnglenidcetcadmlum blttert or 
.a.nca.nt M b111teriM. 

ln!'lc:Pd of iKIVlllly entcrinJ infomvtion 
on~ paper roon. the GRiDP.Id user wri1es in· 
fonnotion dircc:lly onto the romputcr's K~ 
usiQ8 afl clc(tronic pen provided with the 
unit. (Data can altem3li\-ely be: entered via a 
tradhloBal XT-compatiblc keyboatd-f'lot 
provided with the unit-for those "Aflo'd ratb
cr IYJIC tlwl write.) CRiDPxl an capcun: ;and 

ston: wriucn S~UR:$ a. wdl ll$ $UndanJ 
ICXI and 8nlplli¢s 

l'be uolt cumes it:and:ard with 1MB RAM 1'raveling Software 's LopLinA. ate buUt Into 
and an operate for bet~~oun4 and 8 huu01 oa the computer·~ ROM. 
a :cingJe b;&Uc:ry charge, Kconfing to lhe co m· Ust ~: GAIDPid, $2,370; 2561< RAM 
fl'UJY. Twu ant sluts aca:pt n:movmk 256K Cllii'CI. $335; 512K RAM card, $425. GRiO 
(Sl JSl or SI2K ($425) baue:ry-backcd RAM SystemsCofp,, 47211 Lak!MewBIYd .. 
6tonge cwds. and an opcio~ '20MB c:xccmal Frernonl. CA 95327; (4 t5) ~700. 

hard dist i.s also availabfe. MS·OOS 3.3 and ~-'*~-~ 

1811PSI2s.t~ee~hMaddedtflreenew~ 

eo lho PSI2 .-.each a~ WtSion ~an a1s1n0 PSI2. 
The n.w 20· and 25-MHz tnember$ ollho Model 70 388 ~ 
70 386-E61 ($5,795) and .. 70 38&<A81 {S8.3ISI5}-an be purc:hiiMd 
wtth 8 6e».48 hard disk wilh an ~ 
ac:ceu lime of 27 nilllteconds. IBM"s 
1t*d now entry, the Model 30 2:86-€:31 
~.585), 1s a..-edllian ollho Model30 
286, .-.a 30MJ, %7-ma. t.d cllk.IBM 
has Mlo "'aaaad lhe &tlndard l'l1lfi'IOfY 
CMI!guf8iliM on al Yetllons ~ lhe Model 
70 386 .W:S lhe 30 286 f1om 1 MBIO 2MB. 
l!M Carp. (CXWIIilld 'PI niW88tldlaltz:ed 
IBM dOalel): (800) IOM-2488. 

n..Hotton eomm.J~M, Venlon 3..0-
ThO ... ,._,of lh&tbb!Qltmad!t, 
lhe popular DOS man~~get lrom Pelet 
NoreonCompuling.~an~ 

(a¥111:1t*t from .. ClOn1*'Y b $:29.96). OUdc Vlow. lW\ •Ill• lOIII .... 

10 lie DOS Shell. ensbfes a PC 110 display a diredory ollilea on one 
tide of b screen lnd 1t1t oan11n1s of a hlgNighiOd file on 1t1o cfW 
lldt. Ooce tho desirod filo ha$ been loc:at8d in fit clftctoly, lhe 

progrwn'a Poh sn:l Shoot oplniJon .... 
bed\dalaand application 10 be loeded .tlh a 
lingl6 ~-Version 3.0 ol Tho NotfOn C<wr•r•• rotaiis for $1•9.. Qwror( CJIM10r$ 

can cbt1in tho uwado for $49, plus S5 tor 
~and~PeeerNortcn~ 
tnc... Seru Monica. C4llif.: (219) 319-2000. 

bt of Rl8 ~ which *" UMrS to n.~\WCII*naf n.llbrtlnQamiWidli, 
qtAddy ._ lllet In thelf nallw tonnaD v.lanU, IIII)UI.._. ....... canlarllla 

wl'o.C~IDbmhlspdc~IS. of,.- on your Mrd ciiiL 

s.~ V.nion 2-POttOnlc:$ Corp.'s 
enhanCed WtSion of Its ~ utlllly 
p.::bgo. s.MORE, s;vos users WOitdng In 
Loa4 1 ~ Aeloolo2.Ji: cr ~'p/Dif. Vclrlian 
1.x Of 2. the ~ to c:ro• tn unfmiltd 
number ol windows Cln-tcrMO. ~ tor 
oasitrmaripulationof611Mn1 ~ol 
a WOftl8heet. Wi'ldaws can be llled or OYer· 
lapped. and lllllrtlule$ such. colmn ..... 
~ coUms. ancf lnleft ancf delete aper. 
blSCWl~-· ...... .,tcr..n~. Version 3.0 of lhe ~can view 

22 common flle fomlm, incllcfrlg fiOIIt UMd by Mlc:t'ololr Word. 
~and PCPslnlbtush. N.wteallnelnclldtCanmandef 
Mal. wtti'l &lows users to send and nllrteYe eledrolilc m m., 
and binllyllelvlat.ICI ... andeotnm.ldatlklk, wHdltltfll ~ 
tho dty eo ttanstet Illes between any two PCs via a Mltll Callie 

Qlange8 In one Widow will result In updales of a1 dlpelldatt 
Ylbtows and graphs, and 8 Reearlct RMgea opllon II oftered to lmlt 
anot rnowmen1 and nett and delaee cpetBibs Wlll*l lie htwbJal 
.tndows. UYe QtiiPhS and holtzor&llrute 1lnM can...., be~ ' &)ed 

CQifT1MD ON f>Nlf! Ill 
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lHE BAlANCE OF POWER: QUATTROe PRO 
OUATTRO Locus 1· 2 -3" 

PRO• v2.2 v3.0 

PUBLISHING 
3 -0GI'~ .; 

Bol 40 ttfNI pVage ./ 

lntfvi.ilil1 cell lonl con\'ol .; .; 

SZ'edflo ¥KI bcxdtfs .; .; 

Pnnl g!iph$ & s;r eadsh!ets 
side-trt·sde .; ./ 

COHSOl.ID~ION 

MulSple S()(Ead91ed ~ .; .; 

IJub~ a:r.sdi!Wloo .; .; 

l<cjboatd crd tTY.AJSe IDPI>Oil .; 

l(bJS •·2-3 v 2 01 c~1ilf ./ ./ ./ 

$j)leadSheel s-Ot< RAM 11 8 NA 
C3~itt tllSTU • • I~ RAM 18 12 5 

Prke' " S495 S495 S495 

'Ot~lf-~~..,~G<IIIIQ~ ~tem..-w---. l.al_ ......... ~.., ..... -_,,... .. __ .,. .._ ... 

~ .... .--..-....-.~-·tt•-~ ...... ........ ~ ..... -... ~.--

''QUAITRO PRO.., 14 a tilt t.poui~ It 
MdiJtldW eotff14tilmity IDitJc 1-2-3; .,. /tnu· 
fioMllly tJuat NO ~ott of1·2-3#ta tnUl stiU rtCII! 

14rte qreGdtll«<s iJI 640K." 
PC WEEK, Sqtt.6tr 4, 1989 

''Bori4111J lq~Ut~a swJaft/llwrts tu MNJti~ 
coKJOIU/4~ tul~ lu.m, mcd lif'ttn~/llria 

illlG G ~ tMt ,.., .. ott 512K systau tDitla its 
Virlul Rtdl-Tirru Ohi«t·Oritrtlt4 MtMOTY 
MtntQ~tr (VROOMM'") I«JJ"olotY·" 

lnfoWorkl, Sqlnrcber 4, 1989 

QUATTRO PRO, with a unique balance o( power, does 
both ad,•anred publishing arul multi page consolidation . 

Lotus 1·2·3's Release 2.2 cannot do both. Neither 
can their Release 3.0 (see comparison chart~ 

QUATTRO PRO is compatible with 1-2-3.• It comes 
with a built-in draw package. clip art library~ and 
Bitstream• typefaces for presentation-quality output. 

QUA TIRO PRO does it all today. 
Publishing. Consolidating. Presenting. 

Cali S00-331-0877 for a FREE trial ''ersion, demo 
disk, or upgrade information. 

BORLAND 
1 cooc r.t020l - ··-·-··- -·-- ·c-.·•·-- _,o .. ___ ,.,._ __ "--5\."",.~·~- • . ate rial 
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Upgrade Your PC, XT 
or AT 

To a 286, 386SX or 386 

Bullet 286 Motherboards 
Medt In USA 
S year wa11anty 
5 ex 8 slot rnoctels rex PC Of XT 
Uses your PC and X T carda. power 

supply and ke~rd 
Up to 1 meg on mocflerbotrd 
OlaJc cactle PfOQtam bulft l11to BIOS 
Ouadtel B'OS 
VLSt Mctlnotogy chlptel 
7.2MH:r 8 Slot $169.00 Oty 1 
8MHz 5 or 8 slot $1~.00 Oty 1 
10MHl 5 ex a slot $1~.00 Oty 1 
12.5MHz 5 or 8 slot $219.00 Oty 1 
16MHl 5 ex a slot sm.oo Oty 1 

ELT 386SX 
Uaea 80. 100 or 120naeo chips 
256k/1mtg OR.At.Q ar'IISIOf SIPPs 
Up to 8 ~0 on motherboard 
2 ~~~ warranty 
Oltc:taM TTL ehlpaat 
Award BIOS 
Stlnctex: 18.0, t..ndn'IJrk: 21.0 
Shadow RAM support plus muoh more 
c-3&8SX Ok .$499.00 

Bullet 386SX 
Made In USA 
5 year wauanty 
Uau 70naec 1 ~0 DRAM 
Up 10 4 ""'0 on mo«taarbotrd 
Taxaa lnatrument chlp"t 
Ouactlel BIOS 
Sl ~du: 19.0. t..ndmatll: 21 .9 
lncfudes RAM PfOdu01Mty toftware 
3881ll·2 w/2m.g RAM $799.00 

Vantage 20 MHz 386SX 
Made in USA 
2 ~at warranty 
Utts 80nt.c 2~kll me-g SIMM 

ModuiH 
Up to 8 n»g on motherboard 
Ctllf)O and Tochnotogy 386 Chifll'tl 
AMI BIOS 
Slln<Sex: 22..3. undmark: 2• 5 
P-386SX.O Ole .$499.00 
P·38&SX· 2 w/2 meg $7119.00 

30 Day Money-Back Guaranty 

(801) 532-1 004 
(801) 596-1520 FAX 
D.P. Computers 

735 S 400 VI. 
SLC. UT 84101 

VISA and MasterCard Accepted 
OllOJi 414 ON IU!ADER SERVICE CARD 

New & Improved 

PixSure Lets You Turn a 
.DBF File Into a 
Graphics Database 

It C1ln ~ coasiclered ooe of lbe ultimalc dal~ 
base (Ul\II'Ci: linking pictures to laiUlll inrQr· 
m3tlon. To lnsuntly M\'C ill yourdi:spcn&l nol 
only s wealth of daQ oo a<:e!Uin subject, bul 

at10 a good visual rtprescowlon ollb:at ~ 
jcct u -.-ell. 

PUSur~ Fit" Pirtoriol Doto.bose, from 
N'oridt O.ta S~, is I~ &Cfl• 
cntor thilllc:U you~ hiJh·~lutiocl video 
pic1urcs (~ptured from any NTSC 'igoal 
souroc. sudl u a still video camen.. cam
rotdcr. otltlevisklft) 10 any .DBF romw da· 
Wl:ue. Uslng tbe Clif'P" compder 10 ~· 
flit code. Plr.Sure Fil" can either creaae a 
WinCh lone dJataba.se file ll" llttach imaJC$ to a 
pr~.dslinJdBASE Ill+ file. 

Images can be 5t0Rldalld viewed in a vari
cly or $iu~. from quaner-~crccn$ 10 full 

00tmNJES ON PNJ£ 9t 

IMPIIOVEO 

CONTII4UEO lliOM PAGI!" 
on~. and EGA· ex VQA-equlpped u88f'8 can dlanQ8 the colora oC more than a dozen 
screon otomeMS. SHMORE.. Vetalon 2. retails !Of $99.96. Current ownen~ can obtain the 
I.WodO lor $26. Pei"'Iric:$ Cotp .• t.&synard. uaas.: (508) 897·1576.. 

Slgme4'1ol, Venkln 4~ Sclentific ha$ ~ it5 tdantiflc plotDng ~ 
package. Slgma·"*'t and has lmegrated pull-down ~ lrjo Ita UNI' lnlerlaca. &PN· 
Plot. VeBion 4.0. olin ueers a new sec oC apeclalzed eca1es.. I~ problt. logll. 
prcbttll11y. and nMutal lOg; extended sytnbclt cholc:M~ more epec:lal%8d gfal)h typee, 
lnduding ~barchart~, box plots.,~ conctol gfapht. lind pit ehat1r. and~ 
~ IIIith error bw5. Tho pacqgo also IN!Urot a dMa W'Orilshllol oC up to 16.000 
ooUms (8lCJ8lded fn:m 128}; uw
variable c:oUnn 'Mdlhs to 8CICOIT\

modale the teqUi'ed precision of 
diSa; ntiW ct.ta~ ~IS. 

ilctdrlJ' ..-: ff1d a l'nlllf••iililk:oJI 
transfom1 language that enilb688 
the US« to entel and plot oeartt any 
equation.~ opeons 1'18Ye 8150 
bean ~ ard exp;a.ndtd: o 
~runberdba;n~ 
variable tne ttti:r a naa n ~ 
lor lndMclJal graphical elements, 
and nne-- and figure-drawing 
cap«:>WM have been adl:iecS. ~ 
Plot, Vorslon 4.0. Is available lot 
$496. Contact tho cornpaiT)' fcx 
IW8de delaiiS. Jande! So.nclfiQ, 
c.ooe Madera. Ceil.; (800) 874-1888. 
(415) 924-8640. 

~IH'fo(, V.-.lon 4.0, liiCOfPOi .. pul-down 
rnanuaend hel ~ gr11p1q :.,e-.. 
In "- UMtr lntert.oe. 

Mtc:ro.ottlilouM 400 Safln-The t.4o'oiolt Mouse ~boUC$ a~ of 400 points 
p8f Inch, up trom 200 ppl. The new de<Aoe. !he Microsoft Mouse 400 Series, r8181rna the 
do$lgn of its ptedecestor and houses 411 of Its necessaty eoectronka lntemally. ti'AIS doing 
~ IIIith tho $trill in1~ modulO. 1n addlkln. a new aootle-t*' algolltlm er.bles fie 
on«teen cufTIOI to move at a rate directly proportional to tt'f vtlloc:i1y _. wtlich the I1IOU$t 
Is traYellng. As lhe user acx:elefales the mouse, the cunor ~u move a oreaw dlslanoe; 
eanversety. as the mouse deceWales.lhe CI.I'SOf'~l move a smaller distance..~ !he 
ccniTOIPanel.attyoneOIUVeeptedf!OnedrevelsoraocelefetiOncanbeNiecled,cxtheUief 
can~ th6 mouse to IU or her own rate ot aooeteta6M. DtiYeR ror boltl OSt2 and 
DOS ant~ Tho Microsol1 Mouso 400 Sorios Is awbblo ~ two intoftaoo YOrSions: 
bus and aeri-.PS/2. Prices ill8 $150 bundled w#1 ~ Pa'rrfbtu;$h alld $200 bundlad 
with~~ Mlcrolott Cofp., ~. Wash.; (206) 88:2~. 
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BORLAND'S PARADOX 3.0 
• J -... n 

• J 

• 
· PC LAN JAbs turned 

"Torture tes~ng at among the multiuser 
up a clear wtnnerad 3 O'~peMapliDe.~26, 1989 
databases: Par ox . 

When we win, you win. And that's 
just happened again. 

PC Magazine tested 6 dif
ferent multiuser data· 
bases to find out how 
well they perform 
in network 
environments. 
Paradox• 3.0 was 
the clear winner. 

And you're the 
clear winner because 
there's no confusion 
about which multiuser 
database to buy. 

Paradox 3.0's record-locking, 
automatic updating, "Query-by
Example," instant graphs, 

• 
• and presentation-quality graphics 

make you a winner-
1 whether you're a single 

user or on a network. 
And that's just the 

beginning of 
I Paradox database 

power. 
And you can 

try the winner, 
before you buy 

the winner. 
CallS00-345-2888 now 

for your Trial Version of 
Paradox 3.0. For only $9.95. 

BORLAND 

Copynghted matenal 
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Witholat PostScript capabilities, the HP l.a.~rfct"' is PreScript interface card is available for use with the 
a magnificent, undemtili1.ed machine. In JnO$t offiCeS it l..a.serjet Series 0 . 
chugs. Now, in every off'K"e. it C':ln fly. Plus, you gt>t unlimited scalable. rotatable fonts 

With PreScript'•. the e.~citing. new software package along with all of the PostScript special effects, inclutl~ 
from POC, )~U can tum )'OUr Laserjet into a PostScript ing support for powerful grey scale generation, chanac
printcr- without the his!h (:OSt , the inconvenience. or fer (Xllll. complex dipping. arhitnuy image scaling and 
the spct:d degradation or other upgrade solutions. rotation. and curve clrdWing with flatness (.'()1\lrol. 

ONLINE PRINTINC & PREVIEW PreScript requires no expensive printer<:ontroller. 
. . . . . • . . . No cxtm printer memory. No external drivers. ~o soft 

~ly.PreScnp.t ~ves you <mlr~ l~rlntmg. lctnngr?'• fonts or font cartridges. ~o hidden costs. 
p~nt Without exlting )-'Our. apphcati~~· 0.0~' PreSc~pt So make your Laser jet take off for pcru~ics. Powc.r up 
ga-.es you WYSIWYC pn?Vtew·capability. so you can see with PreScript: 13 fonts ($195)· 35 lonts ($395): 
your document on the screen exactly as it will print. optional interf.'lCc card ($195). ' · 
Only PreScript crives you fuJI pafFe graphics without I . . o· - . O Sytt(fnmJ"In-OIMit2li6orJlJ6 1'Cwith 2.U8o>fo·ul'fitltthr•f'''t>t1f. I>OS:llr~ 
a pnntcr memory requ•rement. , IA£1ttr: fWScrfJII al.totc.wttu uh rhdtPDr!.lfrt tm~lotlif" utt.Pf:t.((•·~IOIJ~· 

And PrcScnpt nms tap to flvc timc.'iflls- ·1~1-1 ~ ,,rflll,,~ 
ter than ~the.r solu~~ns. pa~<.'1alarly ~ "'.J,t:::-1'\ :+. 9 ';, Call (201) 8()8..1000 POC 
for graph•~ antenSt\C pages and '-'(9 ~ I?] or write: 44 Route 46 
pages that switch fonts fre- JC.A VI- ' Pine Brook. NJ 07008 
quently. For even faster , ~ V. 'll... FAX (201) 808-9889 

POC 
••• 0" .... . . .. ,. ~ " 

prin~ an optio~'YJ~ ;:-:_, ~,.,._._,",,..._.,~._--.. 
'-f. '-r 1:, I ; ':l"ee Us at Cu11uler" 

~-~~~J::-9 ,_ 

0 a..-• 
---

.-------· ~""v 
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New & Improved 

PlxSure File 
~OfAOMPJoOl:5o8 

3Cn:enJ. Accordins to the company. onr 
3. 200 ru ll·lQ'Ca'l i 1111p. or 8. 300 quanc:r. 
K I'CCfl i~. Cl¥1 be 5torcd on • lOOMB 
hard disk. 

Other fnturu of Pi:c.Suu Filt include 
mouSie support for the pfOg12m &cncn.tor and 
all sc:ncntcd dal.abcasd: pull-down men'"': 
""pport for clw'xkr. numeric. dttimal. I()Ji· 
c:tl, and d:ate (1Cic4: full $Vpp011 for indc~tinJ 
facilities: on·linc bc:lp: label ro«a&ion and cdic
ing ftcilities; and auppon for .PCX·formll 
files. 

Pldur~ Fll~ suppom both VGA and 
T:ugal6 graphics c-.tpWte boards. A«<ni!Jig 
to the company. furun: telca1C$ or tbc peck· 
age will ~'·c the ability to gMCI~te C. BA· 
s1c. Paic:aJ. Itld ~ncSatone . exe n&es. 
Ust Pftoe: PiXSW. Rle PkroMI Oetabu .. 
$995; ~ JcMan Logic graphlca c:apCur8 
board.. $1 ,495, AequlrM: 18M PCAl. PS/2, or 
~640K RAM: hard c111c: 1MB EMS 
memory: Microloll or~ tnOUM; VGA 
or T ~ 16 graptb capture boerd (for 
~Yef'lion): OOS3.1 orllfltlf. 
Noridt 0114 SY'fiOml Inc: •• 5400 NW ~-
If 450. OkJalloma Cley. ()t( 13112: (800) 521· 
EASY. (405) 947-7560. 

Filter Packs 
Enhance GEM 
Applications' 
Import 
capabilities 

Users of many popubr graphi!Cs plelage:s. 
such as Fr~~laltf~. Harvard Graplllrs. and 
PC PalnttNu~. now have ec«.s to GEM· 
twcd application' that alliO speak their han
g~ 

otptaJ Rnardt'a collection or SIS Fi/. 
'" Pod; pt0£131n$ allows users to coo~cn 
.PIC • . PCX . . TlF •. OXF. llftd .COM files to 
GEM (Cln031C from the OOS c:omiNDd line. 
Eacb Fltttr Poet svpporU one file format and 
wi II '<''Ott with any GEM appl ic::1tion. includ· 
ang Vtnturo Publlllttr. Draw PillS. lnd GEM 
An/Lff~. lnthc caseoi'G£M DnbopPMhlislt· 
~r. the oe"'IY ~pponcd files may be read di· 
ttttly !Jito tbe applation. 
u.t Prtcr. ~Pd. S15 each. Alquhe: 
A1fo/ GEM-baeecl appllcallon. ~ ~ 
Inc., Box DR1. Monterey, CA93942: (408) 64~ 
3896. 
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By an editorial study "" pul>llshed 
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New L.A. 1 

Shu down Softwa e 
• Orderly r>ower ~hutctown 

for unauen<1e<l operc"tion 
Work) with Novell "nd 
SCO Xf.NIX 

rARA SYSltMS, lNC. 

1-800-238-7272 
1W\ o-ota O"'tC.' 

• 



o .. rr~»ml Jib 1'"' 
011 ••frv'-1- (rfJN 
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I'AJ(t ll•"» ,...., 
avnJ pnJctJS.>rlw 
OJO oJitn o;t.lrrcr 
t«WIIIUIIC\lll 
Pt> 1nt~r1Ki( Jotd 
C<l lt~t 

Orrt tln41l•p "'"4AA'" i1 '''" •of our _, ~uwtiy 
k~lttrr1 11/Ms • R'"tl ~'«SS>lr, Jo~w-,, ar.~llt]ff. 
/rfMJfOIIIIIrlfi(V/1'-"'S ITN -· ~ l~«bttlifflt.. 
t•Jt"dcrr ro lwt/1 )'(llll<lttt •N<I•"trowr:-. 
J>lull RIJ "'tf.r lu~Y. nntJini./IA 
>"f'J /ut ll~<~r 

AOOden~ Mppen. A new visio 
And when they do, nobody makes it easier to recover a deleted file or restore a bard disk than PC Tools 

Deluxe. But Central Point SoftWare beHeves a utility product should do more than just protect you from 
misfortune. More than simpl}' back up your hard disk, recover an inadvertently deleted file, or allow you to 
manage your files from a DOS shell. 

Central Points vision is that a utility product should enhance your productivity every _moment you're at 
the ~yboard. It should simplify the way you find, preview and load a 1·2·3 ~l Make it easy to 
combme the contents of one docwnent mto another. Even allow you to look uR_ a clients address while you're 
in the middle of another application. Everyday tasks. Thsks that, without PC loots Deluxe, are difficult to do 
and take far too much time. 

But it's not just what PC Thols Deluxe does that makes it different Its windowed environment makes 
doing these things (as well as all of its other functions) simple. The environment's moyable, resizable win· 



n of utilities. 
dows, full mouse sm>J>Ort, puJI-down menus and context sensitive help make learning and using the product 
a breeze. And PC TOOls Deluxe conforms to ffiM's Systems Ao~lication Architecture 
(or SAA) standards so its look and feel is almost identical to an the other applications ~~~ ~ 
you'll see in the 90s. ~ ,u ~41 

PC Thols Deluxe. It has redefined what a utility product should be. Designed not 9"~ 
only to protect }'Ou from misforttme, but to 
make using your computer as fast and easy PC 'IA-1- Deluxe 5.5 
as it should be. So, even if you never have ~ 
had an accident in ~ur entire life, you11 CentralRJinl CJi..,Klll! 
still benefit from PC Tools the very moment ............ ·---~..!t:1.!~- to( 

you S ...... usmg· 
1·t I'CT ....... .,..,.,.~,, ,4 c ... , •• f\ .. ,!..~ ... (Y ""-·~"~ y ·\.CUt, • ntf~uut'lllaet " •uh •. ~ 
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ATTENTION 
CORPORATE BUYERS! 

~~·:SOFTLINE 

.-

C'" ...... 
I 

WANTS 
YOU! 

Soft line, a leading source of all 
brand name PC sofiware,hardware and 
accessories, is cl:aeDenging corporate 
and institutional buyers of major 
orpniz:ations to sample Soft line'$ 
excellent pricing. service and product breadth. 

We're serious about getting your business. 

If you're scrioU$ as we: I~ Soft line is prepared ro 
make yea an incredible ofrcr: 

Betwt~n now and December 31. 1989 aJl 
major <lorporations or institutions will 
receive a $1,000 REBATE on their rrrst 
$10,000 order with Soflliae. You can' t get 
more serious thu that. 

Ir in addition you arc able to commi1Lo monlhly 
volumes of SlO.~ or more you will be eligible ror the 
following unique services: 

~ 
$1,000 REBATE 

eoroo-...__....,, ____ u.o, .... _...,,.O~I>o 

•>:.eio let a 11.000 ... bole "" U.Of' t, SIO.OOO O<O.r. ll>t ~~ 
.-p •n on OK-· ) 1, IlliG IN a•.ooo toO<t• 4ltt .... (/ .,., 
- d-rn COli.,.., on -ttltf\ "'IHI'..S _ .,. IJ'IOIJI. 

"~r~·oN TA 
J....--_ II • 

• We will ship ) 'OU a FAX machine to be useciby~ 
atNOCH.ARGE. Yourpun:baseordcris. ·, .. . , f.l E 
paranreed prioriry handling wben )'OU fax ~ in. ~1 

-

• You wiU recclvo our Remoce Cu3(omcr Inquiry ~. S T 
System (RCIS) kit co do online i.oquiri~fM If\ ~ TR 
mainframe resaroins order status, billi.dsUd • , 
&tocki.Qg. ., ...... s 

, --\ 1 . 
We can make this inuediblo of:&lr because we ~ A 

proven that thouuod.s or corporaLiODf., after sa.mp&g' \... 
our cxccUcot Pfici.Ps and service. atay wicla 111 lot til~ E S 
long haul We're williog lo make that klDgtcrf.. ,J 
investment with you. t ~ ... W I 
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Microsoft and Apple Gang 
Up on Adobe; PostScript 
Specs Slip into the Open 
Faced with the prospect of 
bcing tmmpledby rwosiants. 
Jolin Wan~k. pr~kiCJII of 
Adobe Sy~lc:ms. oppealc:d to 
the roun of public opinion 
with 3 bold nnd risky move 
liN month. Aftets1~8 year. 
building a proprietury ~run· 
dtltd fordelining how to print 

typcfnres and gmphics on 3 

wide rnnge of output de vi~~. 
Adobe will uJI\'eil the irmer 
workings o( PostScript cnrly 
oc.x1 year. according 10 W3r· 
nod:. 

Wamock i. ch3ns ing 
Adobe' suo.-e:s._<ful (~ 1\li]lly 
profitnblc) course only under 

cxtrcJJlC dull!SS. of <XJW'SC.". He· s 
faced with • \ticroi.Oft·AwJc 
nlli;mce lh.11 \Vi\ formed fur 
the sole:: purpose of wresting 
control over high-end laser 
llrinren- :~way from Atk)be'~ 
p11~1: lle:.-cnprlon l;rn~u. ge 
(POL). Po~IStnpt . 

Not only h11ve Microsoft 
and Appk lx:cn unlqlpy about 
fl'l)'ing roynlticQ to Adobe for 
~~~technology. they ill~ f~l 
vulneruble: both comp;mics 
would mrhcr hnvc their own 
progr.lmfllCr.. h:lnvncring 3W.l)' 

a POl.drhus mrad c:L waiing 
forM:lb!'. ~110gu~ 
to it. Smellier sofl ware pub· 
lishen t¥ld printer mak~ have 
bc:cn grumbling oboot Adobe· s 
hiaJI rnrc. for some rime, and 
CIOrleS of the l :~ ngu~ ha\·e 
bcc:n nuutc::rc:d whh small 
success. but this is the first 
real ch3llcngc ro Adobe's 
dominance ~ince Apple's 
~Wnter ~Aldus Corp.'s 
Pagcltfak£r on the Mac started 
talking toeoch orhcr through 
the PostScript interpreter- a 

eotmllt.ES ON PADE 6£ 

~ ~:o a :cv~,. ~rc 0040n ot tho Top Ton Seller$ 11$1 FOJ the ltsl 
bmos.nco me ~"dGIJ~t~tnourM<Vdt 16. 1968.1$$11(), ~ 1 2·3. 
Vqr~'Otl2 01 dOes oot m.l• .. ~n ~ranee 

'The Ofl 1 ptOgrem oo come dose to t 2·3& ~has 
been~~ ""ttdii'IU!OdQedVe~oo4 2orS OlntheTopTen 
lllmOEl ~ty •me. tile o•oeP:~ being r-.-o ksiS~Ied dunng the 

:roi\SIIi<Y.I ber...een the r-.-o vet!JOfls In tile s~ ot 1988. 
No( cnlydldlow:: Dc•JcalopmcntCcrp k.e0$)1tSold 

\'8f'&IOn <O'IIng Y~~oJ dunng mo tra."'l5111()n to tho nqw c:ro· 

The Norton thiiiU.S. 
Adva~ EcMion 4.5 
Pill Of t'01110t'1 ComPill•"!! 

"ams bUt II alSO sooceeoeo an&paNtlr~two&UOCes
·JOrs lhat gt..e e-.-el)•tndJcaflon d beulg Withe Too 

Tt'f\ Sci!Vrt. ~ to ~l;ly Neitrlet appe;ws 10 
h;M tho $11t111g'.h 10 gr~ tno ~ITICOf ono 

l -=---:=-1 .--- lot~n 1·2-3 3..0 
LO~ Oo\'t'l~ Corp 

spot e'ffl'Y ~~-.il5 Rolta$8 2.01 
ddln r.s heyday-but rts OOf'IO co 

be e tooo hmeb~ a&lrtgle 
ptogrem domioat9S Ita 

matl<et In tho wey rhln 
, ·2-3 2.01 did. 

1h() Teo Ton~tlsa~PC Qr.I1CIZ 

PI~ o1CCOidnQ )0 tnf/11 "la~ 110\SIS •n 
tlo-J.ct'Or>g~f ItA ll")Ghatti~Al 
~ )() thlllllf\ ()f 9;w:ll l)fl)gflltn 11011!:9 ~ 
now tl'o ptogrom':. :.alt!- ran1<4d o.ull wnk ~ the 
l..at t•,_; -~ 1l't8 !lMh mar .~t h oonom ot Nell 
cNrt r~ NCt1 of !110M l>lo•-.::.. Dtqr.r.no••lh :he 
w~ 01 ~~t I.C Ore"'* tlli'lS •~'~ a pat1ieul'\f proo-am·a 
rPI'Ig ~ be lt'>e 1MUII5 do ~liS I)'OIT)ObOIUI oandUCIIO by 
fndvtdual rae.111.n ~., ta.etctt.. suen lSS l!f'd d·)'C:tr b~~ 
~aM~ can 81&0 ~Y a-~ role n lr'4 ~ ol a 
PQrt1aA1r ~"',..any pGnOd Mo1111ttan 12.000 it'ldmcliAI ~ 
CONTtlu~tt eo 11>6 list 

~ ,_,_..,11'1119wnMcroD -I'C~I!c 

....... -lf!M\tOOIN<I Wft k' .nt o~c ,.,. o&m~ \'en or-... 

fll·ft)t~ Plvt 2.01 
ft'l!t ~111110n Srstvfl' 
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rl1ppof1 thnl cn:<~ted the COO• 
cqx of desktop publishin~. 

Of oour.;1e. utlcr Adobe ta:cs 
the~otr~'s inner 
w01kin$ next )•e:tr, no one 
will have 10 depend on AdOOe. 
lroniaJly. MiCT050fi sa.~ it' 
still going to st:1y its course 
with Apple tnther tluln at· 
tempt to malce peooe wath the 
langun.ae's creator.;. 

Adobe will ha\'t to prove 
that it can make superior usc 
of its own language in soft
ware drivtt5 and printer ROM 
controll~ to keep the com· 
pany thriving. Early word is 
that the Microsoft-Apple 
esnWalion d !;e\<er.\ltltne$ Casr.er 
than Adobe ·s. butn real ~ 
uct is many months awny. 

Apple'a Change of Heart 
Adobe's sutc:es3 witll Post
Script has been nothing shon 
d~ in lhe lN«lUppe 
of ye3r:s: PC oftware. desk· 
top laser printers. and top-of
the-line page-composition 
systems settled on PostScript 
u a commot~ choice. HP' 
LR9::rJd~ PO.. is the rnoq 

SURVEY 

popullll way to print sundnrd 
office. document today. but 
C\'Cn umong S2,CXX> bsc:r print
ers. the future trend is townrd 
P~Script on font cMtridgcs. 
(Adobe·lirensed PostScript c:w

secret font-hinting technique~ 
(the algorittvns that make best 
use of a printer's fixed num
ber of dOls in dqjcting smooth 
and precUel)• dr.twn chllt11C· 
IC~). 

tridge.\ should 
be available 
for less than 
SI.OOObythc 
end ct che ye::r. 
PostSc ript 
clone car
tridges arc 
available for 
less ri8tt row.) 

The C'Olll· 

p3.lly' h3.nd 
was (OI'l'td by 
the combina· 

Early word is that 

the Microsoft

Apple emulation 

Is several limes 

faster than 

Adobe's. 

A rtt:W W.l)' 

'>cmxd fens 
has long been 
needed for 
OS/2 (see lhe 
JlllC 13.1989. 
Pipeline). It 
h.ad seemed 
thai Micro5oft 
would ereate 
a new tc:eh· 
ruque for dis
playing and 
printing both 

cion of Microsoft's unwUlln~· 
ncu to IX'>' royaJti~ for the 
use of PostScript in OS/2 and 
A~·s~ ofhe:ln. (Apple 
severed ·~ long relationship 
with Adobe eatller thls year 
for reasons that are still mys
terious but that may have 
something to do with Adobe' 
budding n:llllionship wilh Stcve 
Jobs's l"eXT project.) 

In ~>C~rchin& f~r its own 
ron•·printiJ"c8 teehnolosY· MJ(:r()o 
soft had acquired a tiny com
pany. Bauer Ent~rises. that 
had crnclced most of Adobe's 

C~e:J$andgnrphjcs. Now, 
by emulating a S'liCCeSSfu.1 5Wl· 
dard, Mic~oft is opcnina up 
a POL clone m:uktt In the 
~me way thllt Phoel\jx Sys
tenu broke fBM\ PC BIOS 
wide open. 

Theone I~ thai boch 
side stm must gee from a 
thlrd party is the t)'pef~ 
Adobe's typeface$ I1TC sold 
under license rrom Agfa
Compu~. 8il3tream. and 
Linotronic: alllhtec now s:1y 
they'll coopcralC with Micro
soft and Apple whik oondnu-

ing their relationship with 
Adobe. 

1be prevalence of Pos.t
Scripc Qn PO has helped these 
three companie~ s:aln royal· 
tits from the growth cn desk
top publl~ung. so lhcy'U sup
pen llflY scheme that puts dlcir 
typefaces on a greater num· 
ber of printers. 

At Lea1t a Veer Aw.y 
It 's hard to say how long it 
will be before you're able to 
get true WYSIWYG Post
Scri pc -(l(lfTlpoli blc f<Ws in PC 
appli~tions bcc4u:se Micro
soft docsn 't expect to wrap 
t11e technolos>' into OS/2 oode 
until Ve.rsi()ft l.O at the ellrli
cst (OS/2 1.2 is jWl now being 
completed). but it 'sprobably 
a ye3r away. 

Sinoe Mic:rooof\ ~ thac 
its imp6emcnl:arion '>'iD be fully 
comparibfe with t.odu.y·s Post
Scripc printers, these new de
velopments only coormn the 
value of PostScript as tbe 
preeminent printing standard 
for today and for the furu.rc. 

They also prove yet again 
the .stmlgth of an cst:ablished 
standard in the PC marte.t
nnd the frailty of tlndfll(h 
ownership. • 

You can '" the growing Impac t or PosiScr'lpt In the 
retttl'- of thla survey we recently took on PC MagNet. 
The POfXIIar .PCX and .nF graphiCs rue formats ero 
being joined by Encapsulated PoatSctlpt (,EPS). 

In which formats do you tto,.. your clip art? 

Ia clip-art aoflware uaed In your office? 

Ill PC MAGA.lltiE NO\' EMBER 29, l<n9 

.PCX 

.nF 
MacPsJnt 

.EPS 

MacOfaw 

GEM 

.GIF 

.WPG 

Other 

I==~ 

Copynghted matenal 



Some foresight into remote 
computing hindsight. 

H1nd.s1ght Is always 20/20. And It's always too late. 
~pedally If you've spent a lot of money on remote 
access software with limjtcd features. 

Use some foresight. O>mpare the fearures o( the vati· 
00$ packages up front, and the choice will be clear 
pc.ANYW~ Ill beats the: competition hands 
down. And you'll never have to look bade with re~c. 

Bot don't fuse cake our word for it. Publication after 
publication - including the or,ly Ediror's Clloice for 
Remote Computing (rom PC M~- ruwe Cited 
pcANYWHERE Ill as the finest rCJOO(c: computing 
softwctrt on the marlcet toda)'• Bar none. lt's faster, 
e3$ier to use nnd contains fearures rhat juSt can't be 
found in an)• other padc<J8C. 

pcANYWH£R.E HI l.s also the best solution for 
remote 3CCeS! co a l..oc31 Area Network. In fact~ 
Novell chose pc:ANYWHERE lll for ~ com· 

putlng with Irs new NetW~ue Access Server": 

And It's less expensive than other leading peckages. 
pcANYWHERE Ill recall$ for only $145. Including the 
necessary soltware for both sides - host 3nd rem.ote. 
You can't duplicate this v-.Uue at twice the price. 

So, ~ ahead. Compere pcANYWHERE Ill with odu:r 
remote access software pacbgcs. You'll be convinced 
that pcANYWHERE lll is the right choice f'or all )'OUt 

remote computing n«ds- tOday and ton'IOftOW, 

Because foresight is always more productive than 
hindsight, choose pc.ANYWHERE Ill for your 
cemoce computing needs. 

For more information, or to place an order, \•isit 
)'OUT computer software dealer. Or call DMA at 
(212) 687 • 7115, or wnte to: OMA, 60 East 42nd St., 
Suite 1100, New York, NY 10165. 



NewFoxPro 
Shifting th£ Balance Of POUJer in Database Ma1Ulgement 

l~c'<.~ tt.""' k.-ckriDIIlc rd!lttf'('IJI .!~a~-.( 0\.lO:lj:C· 
lltml "'<!tid lh 1'1.1111~ ... hi\P'll\ 

I C\lf>r" " the h"l o~oJ ,,,1, m• .. r\1\c••mrut~"" do~lillll.~ 
ll'I.U\.I!'I!II'ICOI '~'ICfll tJut C<WTibll'll.'' ..l•lt'l!llmiD£' f'l!'l'• 
hlCm ... we "1th a -.1«1. n~c1 fa1.'\: 01 .un.vtn~ I'""~' :a.od 
~Ill)' 

• r~"'"' "''~" ;1!1 Itt.- c:<..:ca,....~ and aooc:"lblltt) u( a 
l;J.iJihiC:•\1~11! lllll.'fl;ICC , )~'I I~IJtn Jl ltk- 'tUIIIlllli! 
'JICN' f"l'\ihk •lOI~ wtth dtu••~tcr int~rl ('("• 
• ~\PI'l\" "' c..1~\ tu ko~m.ul<l u•.: . e•.:n bc:lltnnco. 

.. ':111 b.."-""'": p11>JU.:11w lmmcdt.~oltl>. )'111\ pc-,.,..:rtul 
~ ...c!Jiht•tiC"Jt.-•.h'tli>UJlh tn"<;lll,ly the nccth of ll10: nllN dcm.tndln · 
IJCit'klptf' o&IIIJ(Icl\\CI 11'<'0. 

• k>\frO l!ll~> ~\tU '~~~ llhlc:;)JJ 1'JI hnlll\, tl~ ~ IOOibl: Q( a 
\.c) 11\'l;lr(l, t)flt' Mllnlllllch M l'~ 1hc: ob~'\':H"~ricrn<d tnl~tla;lC' CUlt In 
1111e '>lln.!trw. ur huntln.'\1• 

• I'C)'( J'ru" ~·ell 't•'Tll , 11 ruM'" a !oi:!K I'C·X I )'~I it\ :lblc to t.U..
.,~ch ,.nt.t~ of the- '~c.l . c~pJndcd mcm.tt) .tnd C\lt:nlkd \ldet' 
tntl\k~t•lll...- nwl'\1 ad•o~ucc:d n~hut~:~ot\Jtl:dllt: '\ilU.il'll'l'tc-.. "11 need 
~rilpt'li.;• (;11\J elf '9t'l'I ~J v.i~IO)! ~fl\4.1(~ 

=- - --- - -- - - -- --

Notlaing is Faster 
f "' !>ttfl\olarc p11•du.:c- ~ rc (;amnu .. for thctr 
unm..:t~ilcd nn11llt11\ >1\t:~'d hi\Yiu t:\tend;. llut 
tr.:odttltln 

I '"' I'm 1" up hi CtfhllmlC' fo~~r dWl dB•\SI· IV 

"''"'~ '"' " • ~ '"''c''"''"' ''\<~" dliA. e lllt'lus• 
And th:~t hfl1tnt 'fl<Cd tf>ln,Jatt" 1010 \JnJl~~cdcmcd 
p.•wc r NcM )11111 I:'Jn df1.:1enll) prc"c"' ,:•}!.:antU: 
d.ll:tb.a'c' """ hundred~ ''' tlt(IU>atld• - ch~n 
m(//ir¥u nl ~~ 

Protecting Your Investment 
\\ olh Fo>\Pru, ~\IIJI ~~ ~~1111~ ~.,u,, I· fo elf d~A ' I! Ill J'LUS p1tl

t:"'"'' "'Ill nm pc'flc-.:11) fiN time. CI'C1') umc, 1'14) l''~u~c,. t\nd 
h)d"n1 '' l:llll:U~a•mpu.llhlc wuh dlh\SI. IV. llul h nPmdt"<'<n'l 
"'DJ!Ihcr.:. It till' UWf 1.;() l..llli:U•l~ \'fllWIIC:C:Ill<llh lti.ll IVUflll Ill~~~ 
\(NIOII ttl dR•\SI' W(''\.- t\llhltW!C C\lll\\"hl:\ b~ ..ddint: 014.\IC thnn 
!tllllui\~Wifc C:\kn~tllll' )\IU \\\lll• t hnd tn l 'tt\8 1\SI' I 

Be: '-I nf lll h•, Pnl 1\(1(1\• llfl \\ lk'k IIC\\ 11\lf'-l;, !(tr >\)Ill 3f'pll~:"'l<lll.i 
by lcttlfl!: ~"" nll'l\-.: tlu.'mt>nln 11 '•lfiCI)' c:>f d1ffcn:m p!J1fnrm" 

The Tradition Ccmtinuu 
I"' \ o>ftll arc " ;,UIIIIII t tlcd tO 
;.'\A.~IJ~"':: CIW rrWIL1\ llCU\\:' II 

\\c' \c b«n proc.tuwt~ 'ltJ-ocrbd.IUI>.I...e 
m2n..1 ·n~t ~,.,.·," ·'~,in.'<' lfiS'l .\rod 
I'Ut pHI\Iu~"t~ lnr b<lch the PC' .wW the 
MJ\ tnlo\b ~·un11nue to "'10 :a"'01td.' 
1\t'<'kl"'ld< 

\\<! ·,\: l~len -=•~•' thin~ ll\: L.-~ Jhout 
"Clll"olr~ .:nttlllCCIIO!;. dJt.a~ C" Jttd 
inlcrfu.:c do:"E"· ;and IC>c:u...cd '' 1n1o 
Nlc 1'\'nt.ut...l" .... · rr•>J\J,t- h"P") 

FREE Demo DUic 
Shi(C 11 • b.ti:UIIlt'\11 !"MCIIII \1mr (:1\0f 

b) "> '"l-' Fo,rm r., )'tUr«lr 
C.all (·H(IJ 117+01(11 1'111'.\ t<l ~~:1 )Wr 
rn:<" llo.-mn di•l. Or ;~.,I. ~ tll<o rC\1Pm 
tkakt IICUIC't \\IU Sci: hlr \\JU I)o;lf; 
/'tqthln, Run1 i ikl' T1ko Rtx. • 

~BASE 1 Urer r: 
Call Abo•t 0 11r Liw ral 

UJII"•d~ 0./Jrr! 

S)u.._ lllf•I~Jl ''''"''''11d"ro Ill 
1/.'A. II' I\~ ii'HII#. oto "''WJ\I...ti•V,o,llJI~ I'( • 

/1(1.\ .' 111 .. I'"''"'"'"'"' ~\W. Y~'C.\ ~~Yt 
<~ <'VVV. -• ,...,~.-•- ,.., ''""""'" /Yr• 
/ntw.mo>' lt~tl'm~ ... ~-.J,.-"tll',of 
'"" ,.,.tJtol\1; I " \ '"f!ouWd _.,...,)I,,. " 
..... .,., .... ,11NM 

l •loiiJim.»l o,.,.,, r.,.p,,,. J,nlllt\1 ~ r.., 
\, ., • .,,. oiiiH I Ill PJI1'\ iiR \ I 1\ 
1.hl< .. ·lodw' 

Pox Software 
,\ 'othi. R•11• I.U~ Tlw Fos. 

ft" \tofi'*Wt' '"'" (41'1J K?.a..cll~ 
l:UW: Soitlhlk~ fAX f:&IO~IO.&.-'l'll 
l'crr)~. Ohto:a.\~:'1 T~ln MOli~nAX'I: 



However hot today's 

battles may be, 

rapid change 

ensures that they 

just won't matter 

in the end. 

And the end will 

come sooner 

than you think. 

Bill 
Machrone 

Fred ASI<~irc was. for mwty. a li,•ing symbol 
or urbanity Wld civility. And his person.'ll 
scyk: w'i\Sn~ (31 ~moved from tus~ r1113ge. 
My favorite Al>tairc ~ory has him in n txlr 
when two patrons ~gin brawling. A~tnire. 
e\'Cf the g~ntkman, saunters over to the 
oombalants. pbocs his h:llld.s on the it shcloldcr... 
and says. ''Come on. fellows. wh:u will it all 
mean in a hundred yea~?" 004h m~:n •mgrily 
tumed on Ast:lht: fOf so crivi<llizing their 
llilVUll, 

A:stairc's role. undthc fighter.!' 3ng~r. isn't 
1111 that different from the acrimony that results 
when people attempt to select 3ppropri3tc 
technology from the vast amy of choi<:~ the 
mitrket offers. Tod<ly's platform wars arc 
destined to become insignific:uu-ttot in a 
hundred ye31'!, but in ltn )"e3~. ()f even five. 

An)' industry th3t, like the PC indu~lr)·. 
regards a )'ellr or 15 percent expansion llS slow 
i~ definitely in hypcrgrowth mode. Even zero 
growch would put nboot 1 miUion new ma
chines into the m:ui:ct in 1990. And 
hypergroW'Ih is nccompanicd by hypcrch.ange. 
with replocemem technotosy emergjng as 
frequently 3s every 12 10 14 month:s. Unllke 
the :u1rficiul cycles created by Detroit, these 
arc real changes --<:verything is getting fa~ter. 
che3pcr. and hiper in cnp3eity. 

The PC is evolving from n handy and 
producth•e business tool to un o.gent of social 
~h:tnfSe. And it's doin.g :w at such a ~nth
t»:ing mte th.,. 111:.»1}' of U.!S ~ having dilft<:uJty 
kecpina up with it. We must 11bsorb the PC 
industry' phenomenal outpouring of 
technology or weather the guilt that cornell 
from the knowlcd8e that v.""e're behrnd the 
technology curve. 

SUSPICIOUS SUPERL.AnVES 
Prel'l~~ such as lly{Hr· and trn'ga- tend to 
bring out the cynic in me. Yet l've sig.ned on 
fully fOf hypcrchange in the PC rn..tutet. The 
user rrnutet i:s divided into throe poups: the 
haves, the h:ave-lesscs. and the ha\'Nlot.s. At 
PC Maga:ine. we have positioned ourselves 
as a cluonider of the haves. This imt:ate: the 
havc·le!~ l)eC3u.se it forctfully remjncJ;:s them 
that their system.~ are n()( only o\xwl~em but 
at~ O\'erpriced. 

One thtng Ilk: haves ilnd have-Jesses can 
agree on is the pitiful plight of the havc-nots. 
At lods)··~ p~ice:t. no bu~i~'!S profe,sional 
need be without 11 PC. Yet m<tny !\till ~3<1 
their :urns :md nsk. " Wllat do I need one fot?" 
Some hoave·noi:S arc technophobic. Others 
imply c~n 'tt)'JlC. And still otber:s are waitin& 

for u.n applicruion that hs.c; more t~e.'lrins 01'1 
their job.s. a view with same v:~lidlty. f-~1r the 
lll.'\1 group, local are:l net"''Orks will deliver the: 
messasc forcefully. Th~ hOt\'e-nots will be 
unabll! to p:u1krpote in their workgroups, 
whether as WQrkcrs or supcrv1sors. unless 
they usc PCs. 

NOl si~ the il\f.I'Odoction of the sutonl<lbile 
h:we there beetl ,uch <flOOc:IIJC.WlS tm:r a prudUCL 
Yet we look b.1ck 111 th<XSC enrly days of 
automotive confusion with bcmu.sement ~ 
a faint sense of r>uperiority. Aflerall,time was 
when direaional ignttls were illcgw. so~ 
argued (or bells instead of horns. and early 
uutomotivc enthusiasts were gRleled flU' Wld 

wide with the cry "Get 3 h~!" 
Today. no one questions the role of the 

3utomoblle in de«ntrnliring Amerka. whose 
owrcrowded. manure-paved citie:s would 
otherw~..e lulvc choked. Decentraliuuion is 
~'-'it)' for growth. and mpid dro:nuulimtion 
is ncc::c)sary for h)'pergrowth. This magazine 
owes its cxiStcoce to hypergrowth. and II) Itt 
readers' insistence on knowing :dl of tht: 
alternatives that arc available to them in their 



RAM-RESIDENT 
PROGRAIVIS 
INlD 
EXPANDED 
MEMORY. 
Introducing New PopDropPLUS. 

Shatkr 1M 640K &rriu-Load Up To 50 Of lbur RAM·RtsU/.ent 
ProR1tli1U lnJD Expond«J MmtQI'Y And f:Xecwe 1Mm From There.' 

.,._ ......._, PfalllltM Are aohM ,.,.,.. ......... 
Pop~pPLUS wil also lMI~t )<lU to 

remoo~ ooo repocoAAM-Rcsidert pro. 
grams w~hln comontional memOfy
~ rebooOng your ~'em' 

lnctud.._,.!'El 
UM 4.0 0rtv41ft From tnt•ll 

Bill Machrone 

strusgte to deal with change. 
One of our m()$1 Joyal 8Jld outsp<>keo 

reader~. Ken OaJWIIn. works f<>t one or 
the Canudian telephone giants. He's 
worked his way out from the highly cili· 
rted mltinftame shop to the wtlan mini· 
computer to the decidedly suburban and 
individuali~tic PC. 

"\Ve'w:. tl.lways foUowed the techno!· 
ogy up rather than the pricing oown.'' 
says Ganshirt. • ·~nior management now 
expects us to stay with the current 
technology a:l soon uli i1 is stable IIJld at 
our price poinl (which we've pushed up a 
hit from the early day$). Thi~ has served 
us well. When business users are ready to 
ta.ke ad,•antagt of tbe ne;<t levels or 
functionality available. the necessary 
platfonns are then." 

THROWAWAY SYSTEMS 

In some companies, this thinking has 
progressed to the point when: PC$ are 
n:gardod as consumable goods by the 
system buildc~ They design a system to 
acoomplish a goal and to save mo~y 
right now. They think of the PC not as 
capital equipnl(nt, but as an investment. 
They reap its fuuu)Cial benefits and then 
scrap h. They don't wait for standards; 
they capitalize on n:sults. 

Of course:, "setapping it" bas a differ
ent meaning to the micro lll4ll4gers than 
to the accountantS. Nobod)"s seen a PC 
go out in the traSh yet. Pes aet rtde· 
ploycd, perhaps half a dozen times. The 
forward thinkers don't worry about whose 
dcparuncnt is taking the depreciation or 
whether they 've exhausted a s.iven 
depll.r1ment's capital budget. 

The key to su.ocess is balancing the 
needs of wortgro~ *$&inst the fiscal 
needs of the company. Micro man~ers 
~ faced with an incn:dible array of 
choices. from cheap old technology to 
expensive new technotov. Tiley've ~t 
to balance whal' s installed against what • s 
available agaimt what's affordable. 

PC Mago•in~ will continue: to do its 
pan by concentrating on the leading
edge 1echnologies. You don'1 need us to 
rehash old ctloices. and )'OU don't need 
us to n:confinn the dcc::isions you' ve al
ready made. We'll continue, instead, to 
n:fine the oomparativc n:view. with the 
goal of making thi~ mapune even more 
det\$e ttnd infonn~tion·ric:h. • 

- PC MA.GA!ItlE ~EliSE~ 28, 1!189 
r I ~ al 



Network 
ACCOlJNTING 

System 

Io:troducing Two Remarkable New ProdUcts from the ..-... 
Accounting Software 

<her 112 milliOn pcopk In Itt ~'OliO IrK':' h.n-c built lhc.-ir bu!Jnc.>s.."l'S" tlh 
the hdp ot l>:u.l'.ob)". Knowing 1~ unpnnan« ul thi.'l ln\'elltm'flt. 
'lllo'C''\ 'C' li:!Wncd to ()Uf 1."-lll~'t!> ;and as a 1\":<Uh Wt"' '-c th.'"\·ciU1x.od uur 
~yet. VenJnn 4.0 ol l>.&c.E.I!o)' AC\."'UOIInJl ciff('r.C ~~ muc1t more dt~n 
JuSI ·c:ount~n~ the bl·.1n' ·; th .1 nuf\.lh'C'f ... du:;uu 'll tlh U\"t:1' lOll f\1.'"\\ 

fe.uul\~ \'Ct"Non 4 0 :ll'(l ll(tJ\!tck' in~.lnl .&rWI) 'b (II c.om~n) pc;-r
lumuoc.'l' with th(' fk'"\\'fNn.•~~nwnt rc:P<"'"'~ .1nd gr..~ph .... ,.. module> 
Or rriO't"'C up J~~....ut\k-.,'-1) ttl the l)~t·•""r AHottnt~ Sdwcxk ~)1-tt"ln. 
whl<"h :oet. .. "'""' -,uni.!Jrd" d c"<a:llmcc '" full·lc;atUtl'd .a<1.UUNing! 

Extended Suppon fo r Tocby and Tomorrow 
Bt!h11'1d C!\1."1)· l>.1~oj,~,)· pnxkK1 mnn.• ..up1)(Xt i~ PM ld~o-d ttuo on o~n,· 
od~ :JL'-'UUObllg pa.k.lgc In ht'-!Of) wmm.tr.. '" 10 utic!o. -df·p.1ccd 
ln:\truc1tnn;~J lll.lh.'tiJl'-IUIOCIJIIlClf~" h) ft\c fl'lbh~hi.T-<,tdc.-pbonc .1~ 
"'"'-'nc'< lmm U\W 3S fm"fldly. qwhhc.-d Oo~d:.a.,)' rcpn!X'J\Uthc-. . 
'lclc:o t.&pc:< ;md .1 c:tlCIIIlictc llt'IC uf :l\\ Jrd·'" mnln)t :-cll~.&rc lllldt a' 
~ltf 3 1> tlr.u \:;In mtcw.u..: pl.'fk\lh' 

W(! nuke: n ~· .. lmrlt" for '""''"''"K D;ac:~)' AcrountJn8 u.ers lO 
Uf~Jde 'llh~"'hl.'r >'Ou·~a t 0, .!.Oor 3-0\tiel, caU In wtlh yourSGdal 
"'"'"'"'' und '""~".._. ~· \'n~<ion .. 0 or chto NCtwak ~
'f'«UI pricln~. 

~~Inc. 
Soludons That Work T~ 

!11..-.: Your Lc>~:JI (k.l~ or to nnkr nil 

.... .-. .. ,.a:,,, N: • • ~ ............. t .... . ............. ..a.-. """1'1\lof••-~~ ... 
r.-.., ""J l4nllf., ._ifb-t I .. ' • ",., L• t .. "• ~· "*'• a.t .. ... ~ ·• cit: ftUM" lnuV 
U..:~ lil-~ltr ,,.., •~•'' •I•••• .Jt-• .. 1 •l "'* , ...... ..., l\iii\.Oiiilnn:n-tue~tt~~ 
l•kdo&.,...•fr"'-t .......... ·- '""'d»''"' 



Right Nma Guaranteed!* 
Yes. we can ship your new ZEOS& '286 or '386 

today! \\'e've built up an extra supply of the hottest 
selling oomputers in America. The oelebrated 
ZEOS 286·12 and PC MagazineS Editors 0\0ice
the ultra fast ZEOS 386-20. 

Take your pick now for immediate deJi"ery. 
These are both mmplete, genuineZEOS Zero-Wail 
state systems. Both include an ultra·fast Seagate 
hard dri\'C and all the other goodies. i\nd thefre 
ready to ship. Right Now. 

HereS how it \Yorks. We have these extra systems 
pre-built and ready to ship. ·They indudc both Hisdt 
Resolution Monochrome and VGA systems. While 
suppiH!s ~ Y.'e will ship either of these systems to 
you the day )'QU order subject to these conditions: 

CompleteZEOS IThfHz '286 
with 32MB Hard ~>rile! 

Only$1,395 
For VGA color add $495 

FREF. Slw~re Disks 700! 
25 So/t14'0Tr Programs Included 
&'el')' system ttlilJ ittdJiile 25 
re4dy tQ nm SMifk'(llfJ programs 
011 Cree disks. lndllded ore 
~m$/()r lKml Processing, 
SJwtod SMtts. &Jucati01111l. 
f.'iNJ.w:iat ~ Gomt.tand 
mmt'.. Witlt SJuz rft4'(1J'C 'ftJU am 
lf)•lht tm>groms fir$J ~/em JIDU 
wgistu IMitt witlt 1/Jl owltt)r. 
W1taJ 0 /(I'UlJ idul 

Slllndard 1¥otum lwiudc: 

• 80286-12CPU. 6/12MHz 
Duo/ Spud keyhoonJ/hanJ. 
!«llfJ stltcttJbk. &sd and 
T11rbo buttmu rigltt up fronJ. 

~~ 

• Z~Wait Sl41tDRAM, 512K 
expand4blc to 4M 8 on the 
molltn boonJ (16MB Sy5thn 
7blal). EMS CapoiJi/ify(lrl boa rd. 

uos 286/ 12 O..Uoc> 

~fiCAl (IMHI) 

... pt,rr ........ 

Jill 

a '~ 

'"' no 

1. Yoororder rwst be recei\ul by IPM Cemal Tune. 
2. Credit Canis are Slj)ject to credit card authorizatXn 
3. ()rdcr.) must be for our standard 286-12MHz 

system or 386·20MHz system, either mono
chrome or VGA. Any other systems or upgrades 
arecustool built and will take slightly~-

•OtuCuarrmJee to You: 
H we fail to ship your system under the conditions 

outlined, we will ship it aJ our expense as soon as it 
is ready. All~ are fully burned in and tested. 
Each system indudes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Pn; :ourfl#li!l Free te~S!!PP.Qrl and 
~Parts umt are' too. 

is o er is good only as long as these pre-built 

~ 
c--.tiiiiOI Nnl 

tcDWcft MIIIMjy 

,. ·~ 
l~CIO I'H 

at4 •• 

• FastJZ\18 ~ l38R 
Hanl ~ witft Q#I().PtJrft. 
1.2MR ~ /flive. 

• Ullra high speed HonJIF'/qfJIIJ 
amlrolkr. 1:1 i~tkmo~. 8()(} 
KJJ/sec tmn.sfor mte. 

• 14" Hitllt-Rn Amber Disl4y 
wilh TUI/Swivtl Base. Qm. 
ui~ Htm~ks• BmJtd 
/!n'I/Jh irs canl. 

• ZEOS EnJumad 101 Key 
Ke)'l>oalt'l u.titlt our Pkasa"t 
TadiWOicJt ~L 

• 1iro &rial Ports p/JI.S Azmlkl 
and Cam~ Ports. 

• CI«*IOJk.Niorl4•illt &Jtuy 
Backup. 

• 6-16 OJtd 2-8 bit t:rptmSioft slob. 
• 8IJ2IJ7 $U/J/10rl, up/() 12 MJU • 
• llt4U)' Duty Case Ccmpkt.e 

with Soom'ty Lot:k oJtd L£1) 
indiaWrs. 

Order Now ToO Free 

800-423-5891 



systems remain in stock; please give us a call to 
verify availabllity. This offer does not apply to other 
ZEOS systems or custom configurations. 

lmmediatesJn[mumtisonlypartofthestory. 
ZEOS builds Rod< SOOd romputers. Than; wh): we 

offer you our 30 Day Morey Back~ ThU Free 
technical suwort and Full One Year Limited Warranty. 
~ thattothe<Xbers. Then~ perfurmance. 

Performance is what ZEOS is all about. If you're 
bu~ <!_ ~uter you may as well buy the fastest. 
The ZEOS 286-12 is lhl/aSttsJ in its class. It features 
true Zero-Wait state operation with speeds close to 
many 386 systems! 

OrselecttheZEOS386-20. The Editors of PC 
Maguzinedid. In fact, they said "Out of 104 machines 

Complete lF.OS 20MHz '386 
,.ilh 801\m 28ms SCSl Dri"t! 

• 
from 58 companies ... for 0\1-erall excellence in both 
the 16· and 20M Hz categories, we selected ZEOS 
Internationals 386-16 and 386-20:' And ZEOS '386 
systems ha"e racked up three PCMagazi,~e Edium 
Choice awards SI.J far this year! 

PC Resource Magazitte put it this way ''ZEOS 
.. . prm~des quality comparable with the mM or 
Compaq and does so for about 7(1% of the cost:' 
Persmltll Comprth"ngsimply says "The best value 
we've come across so far.' 

We couldn't h<rtoe said it better ourselves. 
And these are the machines that we have 

ready to ship to you right not~ Rock solid block 
buster ZEOS machines with quality a.OO perform· 
ance that is, in a word, GU(lronteed. Order now by 
calli~ 800.432-5891 

• 101 Kt1 ZEOS Tactii~ICJick 
k£yboanJ. 

• 1ko Hi!!lt SPMJ St7WI 
plu.s Paro/kl a11d Cam~ AJrts.. 

•1·32. 5-16 and 2-8 biJ $lots. 
• 8lJ387 math m-pTOreSStYr 

SU/JPOrl. 
• ZEOS !).boy CtlS4 wilh S«U/ity 

lock and LED indicallm. 

Order Now Ton Free 

800-423-5891 

CJ'RCLE '7lJ OK UAOEA SEAVIOi CAitO 



COUGAR'S ~~ 1 
GIVES YOU $2,088 of FREE 
ACCOUNTING 
SOFTWARE. 

(3' GENEW. UOGER 

(3' ACCOUNrS RfCEIVMU 

S ACCOUNTS PAYAJI.E 

13' lfMNT<Wf 
(3' ORDER BmlY 

[3' PAriOU * NEW VERSION * 
MORE BENEFITS 1HAN ANY OTHER s.lected by 300,000 u ... 01 
ACCOUNTING srsJDf AT ANY PRICE/ Best auy ot The Year 1986. 19&7, 19M 

"'< ~ I \llll• t\~ td.ll)W •c IUI'C do: Glo.f't j'CHot'lfUI 1\c IJI>~ ,llloh'\(lflct~ 
f('<tN~ ~Uill«\t.U'IIIf41 ~~ till d'.e flU~ •llh ;ft to.zil lr.U 'C'tl_,.l 
, .. n<nC' 

lllllt' .MOll f1W()f ()IX~~- ~(jJ.M. the .,. JWiml ,..~ h1> 
dl\..tllftl1t,. dfc:<wm •iadl C'..ll t>e p.tdmru to edwft ctdt Ollk ~ 
\CT I U .., powoctt \ )U •....U ht•c to>j)CnJ IU'tl8 00 10 gcu plRMIII( lbt 
it-J:.-n •c Mnltr lu9C { Willi\ lud Wk't liN) Ia ACT I 

Th'-" unr t l .... !nio.,_ jiJU otO ~ ~ d fOWf\ TfR <iHOf'lfR 
,...,lf,V~N , .. ~,.~~ 1111'\r Ill' or mt \lAlb ·~ l!ll'rllld t9AA 

II \Ol 'AA.'>I I'JiOrl:..~ U \Crot'\1l'C 'JiflfH ()flUb \'UI 
rm.,._ ttJ:.XIII&UI" L''ll~' "''o ntt ltSl \ 'Altlo. GfT \CJ 1 
lUll\\' A'ill 'iA\l ''Ol:WII I!J)'KilO 

GfN&Al IEDGBI 
• C'!O ptdumunl'd ctan ur :IC'I."UUU\b 2lld rq:l(JIU :cxl/or._ 
• lnlinitcfy Ocubk ~ dcfinc..c.l mm rJ liCniUIIU. ;and 1"q1C11tC 
• Full mulu~yc.JjlObillry 
• ).blnuJnc IO'CllW hl!l(W)' W I,IJ)IO 100 ~ 
• ProvideS 111<f1JUY into ~ldwl X\UJrlb lX'I :.em:nvr tupr!.nlcr 

ACCOUNTS IIECEIVMU 
• torlnde\ rn~cd ~trrlml or 
• I 'J« l1lJ)' de\lflll 6 diffet~I IU('fll(fll fonroiS 
• Kctlfns )'OUr (UfTC1\t ~omc:r nuni)c:fit'8 3)~nn 
• Sot\s ft"ppRS ~ \'U..«<>mtf numbct.I'U.I'IIe, ~ ~'Uk. CUlllumcr 

l)pc:. ssl~ rode or bllkf rode 
• llbllllll I'C"icw uf •"mlCHnt't',.IK'I:UUN un x:ft'C'I"' or to J1flnler 
• Print.-. .all :K'l,lUOL~ m:o:h•.lhlc: r~. <tliiC(II(WI rql011.~ 

¥11.1 m:all1113 bhctc Xlfl)' time 

IHVfNIOilY 
• I~ dtllllf'd B<d: nvrnbc:rll up ro IS dlar~ 
• PfoW<t ~rlpllons up lO ~5 Ch:ir.k.1etS 
• SuflplC'b AFO. uro. Stw.bn.l CcJet ¥KJ \\'ngtll~ A'"""Bc: 

rnc\IIOID o( in\'miOI)' \':ll\Lilkll"' 
• 1'11~ 12 dlffc:rc:ru lnV\"'Il~' l\1)0ru :and wa~Meccs 500ed "" 

<tOli. numbcf. ''C"n\Jof *\'OUt\ I. II em t.JescriptJon. or proc1xt t)lX' 
• AI~ up 10 4 dc\,'irool ~ fut \'Ueol :and~ 

30 DAY MONEY 1A0C ~ 
:lflllioble on all ~ bt~Ugtlt di~· from 

COUG.Ait MOt'N'fA!N )J())-1WAJU::.I'mdutUmu.<~ 
be R.'l~ 1r1 ~It rondldon 

I ~ft. ~~ (~ :~A'IIellbl<'· 

OllDfll ENTJIY/ INtiOICIHO 
• Lbc :u .a ~d ~ JY$1cm OC' ~!XU' of thc("C'llll(lletc- ln.cqv:~~cd 
~em 

• tntinitd)• flexible Sll~ c:uc wt*:.. In'~ dDC'ou~ prid•l8 
:ell.! sde rqlOr\.'< 
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Feeling a IIHle 

lousy lately? 

Maybe It comes 

from "waiting till 

next year" for 

panaceas that 

never materialize. 

ll 's called Presentation Manager Syndrome:. 
PMS for short. ll ca~ all sorts of problem~ 
for the aftl.ic.1td. Ncrvou.c;ncss. he3dac:hcs. eta~~ 
irri~bility. In short. PMS is the pren.nnOtlnot· 
ment or pr<>mi.sc or ~omet.hing better lluln the 
bug·ndlkn product you arc using. This prom· 
isc is actuaUy an excuse. The end user is the 
One who S~S the he.ad3Ches and Cf"JJTIIJ\\. 

This i5n ' t a new syndrome. thougtt it liC:em 
to have cllma~ed durins dte recent tw<>·year· 
long walt for Pre:scntac«Jn Manager i1$ the be:· 
:til, cnd-:sll. c:ure.:~ll killer front end llull will 
muke OS/2 3 knockout :~u~ 

Jc octually goes back 10 the days of CP/M 
and the S· l 00 bus. In the 19705. when users 
had complaintS, they were told not co wotry, 
tlte new CP/M-Piu ond the S-100 bus IEEE· 
f:JJ6 sllWldard would soh-e their problems. When 
CP/M·Plus finally came. the· IBM PC wss on 
its way to making history. By the tin~ the S· 
100 bus was s.~nda~di7.ed, nobody ~d. 

Softw:m ,-endors have always relied on 
uch tailing tactics to tring along the hapless 

user. The next bug fix is always • 'justnround 
the comer ... Recently. for instance, I had the 
unfortunate experience ofuyingto migrste to 
Mfc'r()J()ft Wmrln.,.,.$/JR(i. l ~~ n~n imo one of 
tho:;e peculi!lr bug:s tlult you ~lways find in 
software wh<>:se targ~ machine is actually a 
:~lew of muchioo;. each of which is sligblly 
different. My Everex 386 uses a Compaq 
video card. Md I 80t a wacky oonfiguratiOfl· 
eti"'f rnest~age after w<uehlog Windmv$1386 
wtKk ju!>1 fine for about a duy. The f:tetor that 
clklngcd and made the error message appe111 
was never discovered. 

Anyway . I moM about this to an ex·Micro
oofincqunintnnce. whode:cides tohelpmc. He 
a~ II some of his Windows buddre3 ill Micr()
sofi to find out wh:at's wrons. FIN off. we 
di...cover that ~e of the oO'e.nding code WM 
IJCtually ccntibuled by Cclmpaq. "They ~ul 
it up.'' I'm told. Micmsofl. of course. is blame· 
le:ss. Then I'm told that Microsoft actually 
writ~ with the Compaq as the target machine. 
lntere:sting fact, I think to myself. Nevcrtbc:· 
less. pa.nofthiscodedoesn't li.kethe Compaq 
VGA card. Whalto do. what to do? 

Finally, my friend gets off the phone and 
~)'S, .. Do you want me to tell you what you 
.should ~lly do'/ 'They say to wait for Win· 

dUM'S 3.0. It solv~ ~til these problems.·· Win· 
dOt'o•s 3.0? Slowly •.. step by step ... inch by 
inc~MS! 

BAD MEMORIES 
This wusn'c my fir.<t experience wrth Win· 
dows-induoed PMS. It rcan:d its ~ad when ( 
complained about the ugliness of Windows 
and goc a memo from Machronc, who Sllid, 
·'Are you sure you want to :~ay the.~ bad 
things?TI'¢y' ll be corrected io Windows3.0!" 
Arrgh. Cramps. Nausea. I al<,() got it when I 
tViped :~b<lul how Wiml(lws doe<. such ;a poor 
job or running traight DOS :rpplicalions. I 
was told. "WiudOt'o'S 3.0 will improve it!" 
That CTC3tcd gus. the shskes. and two pimples. 

I don't want to wund hke I'm picking on 
poor hllle nch Mici'O(Sol\. Ocher sources of 
PMS ~ evcywhc:re. the long waits for dBAS£ 
Nand l.t>tus 1·2·1. Release 3.0. being prime 
examptes.lnediffcrcooe.though. is th:U these 
products y,~re nevcrl3.1ked up as uhim:uefixe.~ 
fOf some son or bug Of irritAtion. Instead. they 

3IC being sold a: killer "m:tkeovers." 
Now we ullltn<>w wlmtll nukcover i like, 

right? Remember SymphQny'? It wa: rolled out 
a.~ t~ ultim.-te killer opp-beuer th•m 1·2-J 
And remember rr(Jmr'I4YJr/tl It WllS sold as the 
killer makeover that would supplant dBAS£. 
M~nwhilc:. my 3dvice for those of you 

who gd headaches from endleM promises of 
wonderful future impto,oemem : take two :r: • 
pirin. And get sootc :deep. • 

tiOVEUI!l;R U , t_. PC~~~~~ BJ rtal 
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I I ere's the first thing ~uu should do with 
the new Microsott-Mouse. 

Bring up the expanded control panel. 
Set it for "Fast:' And then. with a very slight 
~"""u movement of your hand, 
,,. ... [i 1 •I ,... watch the cursor scoot all the 

way across the screen. 
It=-~-;.-,.-~.-~~ - -'11 You, I be hooked. 

• "• And don't worry about l tllk,.\1 
· !. ~...... e:ontrol. We upped the resolu-

tiL--------~1 tion to an extremely accurate 
B [!] EJ 400pointsperinch. lnother 

!::::=== - -"" words, the cursor practically 
*"~~~~ reads }t>ur mind. 
at-JtdaJifbl.ll/'lbtd To help even more with 

accwacy, the tracking ball is m front And the 
patented design fits comfortably in your hand. 

What it all means is you get more out of 
your software. By being able to quickly and 
efficiently click througti even the most sophis
ticated appJjcations. 

In fact, we put OS/2 support in our up-

graded dri\~ ~the Mouse ready for what
ever the future of software brings. 

To complete the packag_t;, you also get a 
choice of Microsoft WIJldoa.vs/286" or Micnmft 
Paintbrush; two useful Mouse progi"Cll!ls. 

So visit your Microsoft dealer for more 
details and a complete demonstration. 

Now, you may not want to let your boss 
know just how little room you need fOr a 
Microsoft Mouse. You could lose your shot at 
a bigger desk. 



John C. 

Dvorak 

While all the progromme:rs in I • d 
the wor1d talk about c •n<J n S I e 
Pascal nnd u.JllheirOOOPS or 
WHOOPS modifications. we 
f~ the importance of BASIC-the lan&uage tJw l:umched 
the microcomputer re\'Olution. It seems to have goneo lOSt in 
theshuffie, although Dlgilal Research's DR-BASIC (what
everhapper~ed to lhat?) and Turbo B.asic from Borland ha\•e 
made brief &ppeanlllCCS. 

The dominance ofQWclcBASlC. from Mic~ft-perhaps 
one of the are,atest ~ pa~ C\'1!1' written-may 
actually have ruined lnteres1i11 BASlC. 
Mer all. theft Is no~ any coo~>· 
or diS<.w:sioo oo the subject of BASIC. 
Few observers have even noticed the 
lack of a BASIC for Microsoft Windows. 
despite the f~t thai Windows has bee11 
out for years. 

The original Altair BASIC was writ
ten from sx:ratch by Bill Gates and Paul 
Allen in less than a ycar.Sooneasswnes 
that the hordes of Microsoft program· 
mm could easily do BASIC for Win
dows, especially since they can use the 
3lrcady complete Microsoft BASIC code 
as a SWting point All that this says to 
me. therefore. is tt. w~ L~ lncndibly 
dl'nallt 10 "rite b. T me:k\ C\oetl ~ 
can't do h. 

Then again. the problem may lie elsewhere .. It 's obvious 
that all programs whose roots go back years and years are 
continuously modified until they turn intO what's known~ 
spaghetti cod&-an un~pherablt. wm·oluled mess. 

So il':s amusing, but not surprising. to discovcrthat Ethan 
Winer and his full-time staff of five can make a decent 
income supporting Microsoft QuickBASIC with add-ons.. 
utilities, and improvements. The talk of the programming 
c:ommualty is a replacement for the QuickBASIC llbrory 
~ewe! by Wu~et's C00'11Xl1\}'. ~ Software. of Stamfool.. 
Connecticut. It 's called PDQ. 

1be company blurb says. "By removing the excessive 
lwld-holding that QuickBASIC oormally adds. PDQ programs 
can be nearly a<~ SllUIII and fast as if they were wriuen in 
assembly language. WhAt makes most BASIC programs so 
larg.e is the mandatory error checking that is present in the 
BASIC language library. By completely replacing that librury. 
we are able 10 achlc\-e exuuneJy &sl and sm:ill.EXE ftles-fflldl 
smalle.r than C, and even CQmpet.itive with assembly lan
~ge," 

PDQ also allows you to rum 1..0.)' BASIC program inlo 
a TSR! Fully exealtable .EXE fi le:s can be compiled down to 
as tittle as 690 bytes !If you think BASIC is dead. you'd bott.or 
check out this $99 software package from Crescent Pbone 
them at (203) 846·2500. Hot sturr, for sure. 

k 
Sonware ror the Rest ac or us Dept.: Those or you who 

don't wMt to gt'~ too involved in 
BASIC or any kind of ~.al pro

grruruning but wou.ld Like to impress the boss with a little 
compiled code once in a while $hould clleck out BA TCOM. 
It ·s great. This nifty product will takeany DOS balch nte tlult 
you write and tum it intoo.nexecutnble file that runs up to fou.r 
times futer than the old .BAT file. Developers who rely on 
dope)• batch files for demos or in. talhuion proe,ranu might 
consi~r using this pachge to clean up their acts. It also keeps 

~ng e~ out of )'Otlr txuch file-t 
BATCOM i~ froru Whenham 

Software., 5 Burley Rd .. When~m. MA 
0 1984; (~) 774-7036.11 ~ $5').95 and in
cludes ~ cx.tendcd batch lansuage f(l( those 
who want to $et clu-ried away. lt al$0 pro· 
vide:s yoo with a bundt of intm:sting corn
piled utilities. If you write n batch program 
that won't compile properly. thccornpsny 
will gladly ldp )'00, 100. This is dWnilcly 3 fun 
pocln 

Cruy Mistakes Dept • .Rtdu.x: I 
got a letter from Jeff Drew with more 
• ·craz.y Mistakes." I couJdn 't wa.it to run 
them in the next installment ofCraz.y Mis
takes, so here they are: • 'John, I loved your 
articles on Crazy Mistakes-the cmy but 

uueexperiet~CeS In the compu.cet busloess. l've soc a oouple for 
yoo. The li.Uait rage is 386 CPUs in ll tower confl.g\ffillion. righf~ 
Well. I know a guy wh05C German Shepherd miSlook the 
office 'tower' for a h)'drant and cost the guy a small fortune 
in repal~ 

'1hc:n there ·s the one about the guy who unpl~ the cable 
and kept one end highe-r than the other end so that the current 
wouldn't runoot. And hoY.• aboul waiting forsolderto<ky! Should 
we f0111131 the dl~ all at once? OK, but only six fu in the siot 
at one time! When l loaded all my programs into memory and 
turned themachineoff,theywere :stillthere; how do r get lht:m 
out? Not ~funny: aSIOO.million bank says it last backed up 
about a month ago. ~ then there's lhe expen who says. 'l 
only keep programs on my hard disk; data files arc for 
diskettes!' " Gl\d~:! 

Old News lkpt.: Has anyone wondered about the federal 
ruling nearly a year ago in the NECintel lawsuit conoeming 
microcode copyrights? 

According to recently published reports, " U.S. District 
Jud&c William Gray also ruled in thes.amecase that aJ~se 
manufacturer leaa)ly copied microchip designs from a U.S. 
company! ' Apparently. Intel failed to protect its copyright of 
the 8()8g's iMards because of some legal technK.-ality. I 
wonder exactly why AMD or some other chip maker ham 't 
cloned IM chip and made it run at 25 MHz. ls anyone awake 
out there? • 



1b , e ower 
a lot to do WI~ 

Every business day, 10 million people 
tum to the power ofLotus• l-2-3• to solve 
their business problems. From investment 
banking to aerospace engineering. From 
fish processing to floral design. 

That's because nothing can help you 
exploit the power of information better. 
Especially with the introduction of the new 
Lotus 1-2-3: Release 3 and Release 2.2. 

1-2-3 Release3 letsyournanipulatedata, 
navigate through complex applications, 
and work with more speed, power and ease 
than any other spreadsheet. 

In fac~ JnfoWarlii, recently was moved 
to say" ... with this new release, 1-2-3 has 
instantly regained its long standing position 
as the sheet to beat." • 

Much of the credit belongs to Release 3's 
revolutionary, true three dimensional 
design. And to its powerful database with 
Data Lens technology that lets you access 
external data without leaving 1-2-3. 

Equally impressive is Release 3,s pre
sentation quality output and its range of 
advanced analytical graphics. In addition, 
our new prograrnm.ing tools make custom 



applications extraordinarily easy to create. you can do it faster, smarter and better. 
Release 3 is for DOS or OS/ 2* users. Its Of course, both Release3 and Release 2.2 

breakthrough spreadsheet design ~ provide the highest compatibility 
makes it ideal for managing highly with your current version of 1-2-3. 
complextasks.Forexample,rolling Or as lrifoWorld put it, 41 

• •• current 
up multiple departmental budgets, 1-2-3 users will feel right at home 
analyzing a database of company immediately." 1 

expenses or building a financial The point is, there's never been 
reporting system. a better time to upgrade to 

For those of you who work in a ~u~JtMJ t;preod· Lotus 1-2-3, because there's never 
• ~r~:fAg~ 640K DOS enVJ.ronment,Release2.2 cmdr.nn:outill(l•y sptfd been a better 1-2-3. 

is the most powerful spreadsheet you can Calll.SOO-TRADEUP for a free 
buy. It's ideal for everyday business applica- 1-Z-3 demo kit or upgrade information. 
tions from basic budgeting to inventory Ask for Ext 564. Or contact your Lotus 
tracking to sales forecasting. Authorized Reseller. 

Release 22 offers remarkable speed and Then you'll see firsthand how the new 
presentation quality output, as well as Lotus 1-2.3 Release 3 and Release 2.2 will 
improved analytical power in the way of file give you more power than ever before. On 
linking, minimal recalc and undo. the desk and behind it 

And your current add-in products will 
work with Release 2.2. So you can customize 
it any way you need to. 

All of which means, you can do every
thing you always did with 1-2-3 only now 

llieNewLotusl-2-3 
The spreadBheet of choice 

\JUjJYII\:J I 90 li:ll~ li:il 
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Market trends 

notwithstanding, 

the days of the 

286 are numbered. 

And Intel's new 

low-power version 

of the 386SX will 

put the last nail 

In Its coffin. 

Jim 
Seymour 

Tocby.thcn:i!inodefcn.~ibk rt:a1>M for huymg 
wt80286·ba'4!dde.,l.ti)J) VC foru~'" oo~m~ 
And by<~boutthi~ time next year. there will be 
no dtferuibk reason for buyill,!; Wl 80286-
ba.scd lapcop PC for use in business. either. 

Them'$ my prerni.\Cs. Now lcl'ursue 'em. 
Firs.t. let me nd.tlOwledge chat my vtew 

u.ppc:us to be: out of ~roc with wh:u the mnrket 
Sti)':S. In PC Ma~:a:inc'r. review of new 12-
Mif~ 2~6s a couple of months ago ("2H6s: No 
Frills. FcwThrill ... September 12, 19&9).che 
nutrlct re.~;ucll JVl'Jl'l'' on patte 160 o:howt.~ 
lh.'Hlhe populurily ol 286 PC~.> as growin,g. nol 
dt~linmg. 

The D111aqucst chan ~ys that 39 percent of 
the 1988 rnnr\.ct for corpor:stc.l!ducuuon. and 
go'temmtnt PC:. w;h cl:timed by ~. wtlh 
386s and 386SX m.Khines picking up only 9 
pc~nl. A S«ond pic shoW$ Computer Jntelli
gencc·s fon:crull for 1989 swe:s to the umc 
m:uiceL~. in which 286 machines jump to 51 
percent of the ourl.et. while 386~ and 386SX' 
creep Ul) 01\ly Otle 1>0111t, rrom 9 pcrc~nt to 10 
pc~nr. 

ll"s alwa~ prubkmatic to compare data 
from two diO'en:nt soun.-cs.. But the trend is 
clear. sales of2M~ ate ~rins. while ~:ale;, of 
J 6:\ are merely irx:rea"ing nicely. th:~nl. you. 

Oeyond the oolu that say the mar\:cl is ' 'ot· 
mg the ocher way. there's u second. equally ir
relevant argument ag:Unst me: very llnlc 3R6· 
spccifac S<lftware ~ avail!1ble today. 

Tll!lt would be a l)i~ Deal tfwc werebuymg 
Pes todll)' (Of' use tmly todny. and ma)'bc tomor
row and next week and nelll month. But the 
rompnnies I W<Jfk with ooy Pes 00 !I three-10 

fivc-ycnr time hori7on. They cxpeet to be able 
to u.~ tl~ir computers fully for thn.oe )"ear:.
"'"' h tnt.-aJl!> u lng them tu nul the lmportll.llt 
new software chat comes out over that time. 
And then they expect 10 go through a rouple of 
ycans of reevaluation nnd lutndins down. ~II· 
ing the n\:lchin~ off to ernplo~ for home 
u-.c 

I can promise you thai over the next thnx 
yeans.the hot soft wan: is going to dcm:md 386 
PCs. In some c.ases you'll be able to kludge 
through with o fost 286and locsofmcm<W)'. But 
rnemot) i. ~~~pcn.'i'-e. 3nd r'O marter h(M' ~IUII:kl)• 
todny', l•mc:sabit DR1\M~ g~ve w:•y cu 2Mb 

Md 4Mb p:uts. memory is allii'OJS going to be 
cxpcn~tvc. 

5<> why ,,tick ttllthtll Cllpmsivc memory in 
3 crippled n~hinc. driven by a brllin..cJcad 
chip'! Especially when that machine was only 
margioolly lcs~o expe05ivc than 11 3H6 machine 
in the fi rst place. 

UNLE.ASHING 'mE POWER 
Tltc unponunce or386 I'Cl> is going to become 
even more evident early i n 1990. when Mi<:to· 
sort 'hi)):.\ K'lllu't>II'S 3.0. On :1 ).gO PC. Its v:t$tl)' 
~openor n\C:mory lllllm~ will final ly pull 
Wmdmu mto the muinstn:run. fu lfilling (if 
ye.wlate) the forecasts that .,.,"e·~ on our way 
to a wortd of graphical u. er inrerfxes. 

,\ nd by late neAt year. wes.houldseethe386 
' 'er:.ion ofOS/2 with Pn:1enu:uion Man~er
a.k..J. '"~I OS/2. "lh<al will ulso have a big 
1mpm.1 on the business-PC market 

Even if you don't succumb Ill first to lhe 
charms of a grnphic:& interl'ac:e, you "II benefit 

from the ruw speed of these fllSter machines. 
Wh1rh h the other rcn.~ "-C should saop 
buying 2Mt- and ' ' 3 11 buyins 386 . now. 

I run only n (;0Uplt or upplic.1tions th:u 
c.lircrtly~~ploi t the n~ln!!.csofthc 386chip. 
Uut my 386s run JR().to·tht"--ltfa:c. a memory 
management utility. 3nd the Supn" PC-Kwik 
disk t'.Jthc. Alway:~ loodcd :u stan-up from my 
AlllOEXEC.BAT lile. t~ t\\~ utnitle'- wodc 
l\"SCihcr to l."fl!:tte only on :. 386-n spec;· 
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Tme 'WYSIWYG · 
Bas Never Been Aw.llable ••• Undl Now! 

E~word 
processing package 
today-including 
\\bdperfect and 
Microsoft \\Ud
asb you to make a 
loapofbliDd faith. 
You have to imagine 
a priot.ed page that 
bearsoo 
reaemblauce tO 
wb.at's on your 
~CreeD . 

But with The 
Uatwna1 \\Vrd, tbe 

lat.M~ "- .... 1M 
\lr.llllro 110:11.. , Wtrl'pnfcu 

~1"'"" lllcnlolll ... au til 
"" .c\.cn. f~. u., - .... 4 1M ..... 
Cloomt 1M~~ .. ~: 

ml1t {!lniur r sal lU.or b 

most advanced word processor available for IBM Pes and compalibles, 
Wbal You See is What You Get. No guessing games. No erial and error. No 
compromise. Tbe Ualwnal~'sWYSIWYG display aUows 
~document creation, simplifying tbe production of 
eopbi.stica!ed doc:wnents by showing your work on the saeen exactly as it 
wiD look on ptper. 

·;'l"be 1lDtw.ral ~provides sopbhticadon without SICritlcina ease. 
~ Bxperlmetu wilb multiple font typefaces , sizes, styles, c:olon,ldvmced 
pgo layout capabilities, even foreign langua&e$, directly OD the screen. You 

rc:aJJ open an unlimited number of windows and perform cut-and-paste 
opentioo with ease. And when it comes to print quality, Tbe UatP&ttal 

.. WDnl provides uosurpused results oo both dot mattix and laaer printers. 

LookiDa fix· a fenian lansuage word processor? Tbe tJn.haul Word 'I 
.MWQ.J...maual Vemoo can support every human laJ:lauaac, liviQa or dead, 
maJdDs il tbe richest featured multi-lingual word processor available. Prom 

. Anbic co Zulu, from Avant Ovde tO Zapf, 1be UaJla'lal ~speaks 
your language. &perlence the Diaftnce. 

300 Corporate Pointe • Suite 410 
Culver City, California 90230 

SpedaJ 
IDtrodaetory Ofk 
~~,.. . 

S..31f4 

&I&Mwnloa 
,.., $276.51 

Mtdll-1 ....... ,.... 
NDw$486 .. 

(800) 716-7674 
(213) 215-9645 

FAX (213) 215-9668 

WYSIWYGN 
CO R PORATION 

~ .... ...., . ...,..._...,.., oolllfla•~,.. ~ ... 41rW't'SIWl'O _ _..., 

WY11W'l0~06or~-- ........... d-......... -.. 

a•a.e m ON llEADEJl soVJCE CAJW 

Jim Seymour 

tncularly fast. easy-to-manage workspooe 
for all my DOS applicarions.. 

THE PRACTICAL 386 LAPTOP 

I :mid th;u by this time next year. there 
won't be any good reason to bU)' -. pon· 
able PC Uwtdoesn' t h\lve 386 pOwer. The 
key here is Intel's low-power version of 
the 386SX chip. 

tau April. ltttet Mnounccd 3lld s.hipped 
the fust 386SX· LP. n special low·power 
version oflhe 386SX chip. h offers It new 
power-conservation mode-in effect, <1 

''nap mode'· -in whic.h the chip is slowed 
down to 2 MHz, for power savings of up 
to 30 ~roem. 

EquaJI)' imponant, the 386SX-LP is 
spec'd to run in environments with tern· 
peratures up to 100 degrees C .. of critical 
important<: in the tight, hot confines of u 
laptop case. 

We haven't seen much usc of that 
386SX-LP power-con.'ICI'Yarion feawre yet. 
But we will. beginning with machines that 
wlll make lbel1 debut arlhi$ fall's Comdex 
show. 

But the real winner-you read it hete 
first. fol ks-is going to be a new version 
of the 386SX·LP, which will go into pro
duction at lntel later this )'ear . 

By moving from the CMOS rn pro<:· 
e~s. whk h uses 1.5-micron-widc traees 
on the chip. to the new CMOS IV prooess. 
which ~ incredibly fine l·mkron traces. 
lntel will be able to offer that 30 percent 
savings in power~ \\tWe~ 
the chip at its fuiJ rated speed of 16 M.Hz.. 

Intel lw also promi.sed a 2().Mift 
386SX-LP for sometime next year. That's 
interesting, but not nearly so interesting 
or Important as this new. uuJy-10\'ler
power 386SX. 

Anentlve readers may complain that 
I'm singing a very dHYerent tune t"-n I 
wa'S '" little a.'l tS month.'( ago. when I 
wroce here tMt Harris's chen-new 20-
MHt-286 pro\•edcl\atthe 286desi8Jl sti ll 
had a Joe of life left in it. 

True--but ag.aln, irrelevant. Times 
change. Arter aH. eight years ago. I was 
raving about the vi rtues of the 8088 ehlp. 

The "386 impcmive" isn't )'CC so 
Stiong that American business needs to 
retrofit or discard its existing fleet of286 
PCs--Ulou~h that day is appoaching. But 
it's clear that the time has come to ~op 
buying ~w ones. • 
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TodayS DisplayWrite. 
Word processing that works fOr you 

on many different levels. 

Thr word pi'Ocessing 
~ta ndard. <·ompany-widt•. 
•\ nd worldwide. IB~t Oi'lJla) \\nto· ~ 
,,onf pru< ''ID{; l ,tn hand&c: all)' job, at ony ~:wl, from 
.... . •11•1 ell ) •JIJI C'Ofi'IJ)OilY to the o11K'r. 

\\ hid• ;, "") Hi~ll.3)'\\'rite ill :t>o1:tncl3rd from oo~ 
o'f lll nf tho• lintmw 1000 lutht• (ldtc,'r. Fc.ore'\''l')'tlling 
fnun J,,, j,. ""' t'lliting to tC.'(t-and-gmphios dc1;ign. 

l·or l 0 . Di ·playWritc writes a 
whole nC\\ chapter. ru 00 wm. 
r tii ol.J\ \\I itt• I \,·~ 2'" 011\01 lw CtNI\\!tlicnt Jltllklown 

m••fltt-••• net t>:l;;ih• han.lk:; nluhirolunH• text. 
It l4"rl' with mM: than 60 printcrs. IB~t and 
nnn -liS\ I alib:. There 5 C'\'Cil o r rec user sup
pvn hntlinc. The JIO"M ul opef 1-check« w.eii 

muhif~l' di<:tio.urii!S in 01)(• r~Qij. .t till~\ ing 
J)j,l~ \\'ritr t~\'. Tiwn> on- (~Jtional olic-
tiuu.uio ... fiJr lt~tllnlt~irul h::rm• ;an.ll7 fon-i~n 
l.u'~"''~"~ Oi~-pbyU'rite ol"'> ~ "ith IR\1 
nwm(r,unc ho>t.s and LA ' c:rnironmc:nts. in
··luolin~ the Ill"' IDM Off10'\ liiont.2 LAN ~es. 

Di ·playWritc and the power 
of 0 12. For OSJ'l" U!m. Displa,•Writc 
51:! )we all th~ Ccatu ~X:$ aOO.\'. and more. 'ou 
o·m• muh.itask. to "'otic on multifile OOrulll£1'lts 
•i~~tub.J II('UitJy. Cl 101~ ea•) ' ulf'nu tlor 1.11Ctl(1)• 
l.a•l· f'-tllt OOnltnOrKIJ!. Coo~uh onlin •M:It• 
~·o,.·n~ mytimc:. And the opcional Com1lOEiC:f' 
I· \l•'fl•inn adds sophisticated graphiC& nnd 

~ 13)01Jt fentures. 

1i> get nn thr l>bf•l3) \\'ril•• ~L'In
da rd (OJ' d.i!coo.'(T tacn. llt<bt CUI lUll 

Oi)llb)•Write u»<.'h C UI Uf~r.ldc for 
un.lf.r 'SIOO). 1-:all )uur IH\t Author
iu'fl Ot.-..kr, IKM mari<l.·ting. n: ~·re-
6t'Otatn~ or I 800 IB\t · 2468. 
ext. 126. 

Lct today's Di!'piG) \"<'rite take ~our 
writt<1l communic.-uionfi to the~
~ IC'\~1 )t'l . 

--.- - e 
--.-~ --------.. -.----- -----------Copynghted material 



Sometimes, you 
just c~n:t ropy 
anongtnal. 

With over 500,000 
installations worldwide, 
Carlxm Copy PJusN is the 
leader ln remote PC commu· 
nicltiOI\S software. In fact, 
Carbon Copy Plus is used by 
twice as many people as 
any olher remote software 

Why? Because Camon 
Copy Plus is ideal for remote 
support, troubleshooting 
and training. With it. you 
can fix sonware problems 
0\'er standard telephone lines 
from any remoce locatlon. 
Tile result Is substantJal 
savings In traveltime 
and expense. 

Carbon Copy Plus lets 
you ~-; and control a 
remote PC to train a user or 

collabora1e on a projec:L 
Both users view the same 
Streen and keyboard input. 

Its unique universal 
graphics translator converts 
incompatible graphi~ for
malS. Original GGA and VGA 
graphics Images am now 
be repUated as EGA and 
Hen:ules images. What an 
original ideal 

What's more, Carbon 
Copy Plus has become the 
#1 support tool for 
w~inesses with multiple 
locaiions to manage. 

Carbon Copy Plus. 
You can't copy an 
original. 

Our name is Carbon Copy Plus, 
nothing else is remotely close. 

For more lnformanon C21l or write: 
~crocom Software Division 500 Rh-er Ri~ Drive Norwood, MA 02o62 617·;51·199<) tertal 

ORO.E?lt ON AEAPF'R Sf'RVICE CAKO 
Cl MICTOOOCD, IM. l!)m J.ll 'Will teKI'\'Cii. Carbon OIJtJ Phis b & I.Nidcnut ol \Uc- .S)"''I'IIIS II'! 



It's fashionable 

these days to run 

down OS/2's 

prospects. But for 

those with eyes 

to see, the big move 

is happening now. 

Zach'::3rin 
To those who can re~ the ~iiJ\ in the com· 
puter indusuy the way 0011icl Doone read the 
signs in the woods. it ~hould be clenr that the 
shift toward osn. is now under way. Those 
who can't spot a trend until it is writ luge on 
the blllbo:ud of mt\jOf maltet 'u"·e~. htHV· 
ever. are 114\viog ll MnJ time ~eting whl\1'~ 
going Qn. 

There are tots of ~~sons why the city 
sticken; of the indUSU)', unable to fi nd their 
way without a road map. arcn 't yet able to 
di.~ the shift in the w~her. Msinly. thou,gJt. 
il's be~use they're op::mting oo fnl~ us
sumpti~ about what it takes to make the 
move to OS/2 wonh doing. 

Two mofllhj :~so I n()(ed in rn~< ins th:u 
there :Itt tWO lllajor ~uiremento; for 0${]. 10 
get rolling (IY: Moga:in~. ~ 26.. 1989): 
fiB~. it must reUt1bly fumisballthe capabilities 
olready available from DOS: 3nd ~C'OOd. it 
m~ offer enhllll<Xd c:spabilitics sufficient to 
justify the added expense snd effon re(fuired 
to use it. 

Tho~ot who cl:.im th:~r ~ignificam u(C Qf 
OS/2 b ~ill y~ awoy. that Microsoft w;,. 
dlJl'.•s will dominate the rnnri.:et for the nt).t 
$C\'Cral yea~. thn.t ptOir:llllS like DF.SQvt('K' 
~ JR6·UHIIr·Ma..t will remain better :~her· 
n.-.tives for multillwdng e~isting DOS pro
groms. that the introduction of Window.\ 3.0 
will m:tke OS/2 un.necessnry. orthat Uni.x will 
takcovcrthcde.sl1oparcmt nrc :llloffthc tr.'li l. 
Their assumption.<~ hove led them a~tmy. 

1lte fiN ml~admi ~~-~~mptivn ~ the myth 
of the "killer upp ... Acoording to this view. 
simply doing what DOS already doc~ doesn't 
juSlif)' the C0$1 of the upg.rnde. People ~on't 
nlO\'C tO 0Sf2. it is assumed, until !>OOlC SP.,."C · 

toeulor new appllcwion that makes fuli ~.LSC of 
OS/2's enpabilitics comes to mnrket. 

In fxt. word processors and sprcsdshccr 
pn~~ are the applic:uions that real people 
SJltnd most of their time ~ins.. Adtl data~. 
gr:.phic • and communie<~ti()l\.) p31Ckages to 
the lh1 and you·"e ac<lOUnted for something 
like 90 percent or personal computer usc. 

'These " big five'' were the msin opplica· 
tions of csrly CP/M computers.. They are the 
main appl iC:ltion~o on mM-<:ompat1ble PC> 
and Apple Mncint~h~ today. And they will 

be the rn.run appl~tioos on OS/2 computers 
ton~rrow. Wc:dldn'tneednbrJnd new •'killer 
lql'P" tQroove from CP/M toMS-OOS.andwe 
woo ' t require one to mo\-e from DOS to OS!2. 

For it isn't theabilit)' to do btnnd-ncwtypes 
of applie~uion'l but the ability to do the old 
types or applicatiOI\$ beuerchat wiiJjustify the 
~>Witch to OS/2. The "killer >tpps" won't be 
entirely new typc:s of applications at all. Jn
steud. they will simply be be~tcr spn:ads:heet. 
word processing. oommunic:uion.~. gnphics. 
<bt:tb!se. t\Jld utilit)· progr.1nu. offering n~re 
power, more peed. and !-'Te~ter e<~se of use 
lfuln their DOS counterparts. 

A LITTLE HISTORY LESSON 
11l0se with hon memories iln<t a diswrted 
~nse of history somecime · rite Lotus 1-2-3 BS 

the timulant forlhemovefromCP/MtoOOS. 
In fact. the movement to DOS was well under 
way "''hen 1-2-3 was announced. The proy.un 
did bring about a beuer way of doing thin$$ in 

the already cstablis.hcd cn.tegory of clectronk 
pre3d.dlects by making better use of the en· 

tuneed cap:abilitie. of DOS and the 8083. h 
was not, howevu, the rc~ oo th:u OOS be· 
come a suocess. 

Todny 1-l-J. Release 3. already offers an 
OS/2~a.pablc spreadsheet. and other spread
shcel vendo~ will soon release their own 
0Sf2-b:lo;ed JlroduCL\. OS/2 ver:-ion' of eltlSt· 
mg wonl pnxe .. ,ing, communie<~ tioM, data· 

I 
I 
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William F. Zachmann 

txtse, ald sra~*'ics progr. .. ns. are al'lO :wailable 
loeb)'• with more competition 01'1 tl~ way. 
And new prognum in th~ catei(>· 
oo-progr.uns thai make full u e or 
OS(l's advanced capabilitics-crul't be 
f<tr behind. 

~~s mem of the costs of moving 10 
osn.. 1'hey ~wme tJ" ~~of dolltll" 
in added hnrdwarc and softwnre will be 
required. What they fail to recognize. 
h O\!t"CVcr. is thot not everyone is stanin~ 
out with :l 10-MHz 286systcm with on I)' 
I MB of RAM and 20. or 40~tB o f hard 
di k space. 

If ev-eryone: h4ld a 286 and wanted 10 

move to OS/2 Extended Edition. the costs 
would be quite high. But m:111y users al· 

~dy have 386 sy ·terns with lOOMB of 
llnrd disk capacity nnd 4MB or more of 
memory. And the vast mnjoril}' of osn. 
coo vert.~ ate heading for the Standard Edi· 
&i()Tl, not the F.lltended Edition. 

For thl rea.~. the " DOS forever" 
scenario h wayoO'bilse. A l>")'l>lem that can 
reaJly put DESQ\·it•w JB6 or Wi~tdows 3.0 
to wort is p«fectly co.pc1bk of making 
efYecti,·e u!.tofOSfl.Stl!n<brd Edition. In 
ft~~'1. it will beth~ pOwer usefl> who will The city Iicker. 31~ fall do""n in •heir 

-------------------- - -------, mostlikel)• be the fi rl>1to witch to OS/2. 

l•na. PC Vllcl Mllsym. Ill Cll 
..... ,.. IIPIIIIICtlvlty ., IRP 8 WilliS. 

Wataon-Voa lnfonnltlon 
System (VIsr Option. 
An E~icnoomm.:~l'dt&Y!Qu;)QC 
that alo ... s )W to CU!t.Omze\0108 IT'l99-
sageG. control message 9EIQOOOC9S 
~m touch tonE61cr botn Ill bound ancJ 
OOibourd r~ apPic.'JbOI'G. 

Heir AI About tt. 
to Oedde .... t.dl Watson IS !Vtl fof 
you, e&'f OCJf Demo Hot VIe. ~ \1 Deaf 
oni.IC/1.\':ll~onond~ 
S1 f)eVICJyS Y/aloon cal'l wo1l for )'OU 

Cllt Our Demo Hodnt Now. 
t~ e WATSON. EXT. 254.1n MA 
t~l-2186 EXT. 254 Or 10 crdof 
\\~ dtedr. cal W!ro533-6120 
EXT. 2S4 OnMA I~ 
EXT 254). 

M.;aRQC.-I·d. VJSQ. Md Amercan 
EJpcess~ed. 

30 Day~ Gu.allnt:M. 
Try V<!~;~Qn foe 30 
da)-s.ll ~aren' 
eanplele!y SSWIE!d. 
r01w n11 fof ., M 
reluod 
FREECopvOf 
PnontPower 
Just For 
Ustenlng 
To Our Demo. 

Not only do they already have systems that 
c:~n run OS/2. but they also h.:I\'C demon· 
~tr.ucd a clear intere<.~ in the C3pabilitie. 
that OS/2 cui• offer • 

Simi lar1y, therugumcntth.at Windows 
3.0 muddies the waters llJld will :slow the 
010\1elllCOt 10 OSn, fails tO withstand the 
test of ~nlity. On the oontr.ll)'. Wilrdows 
3.0 makes the uunsition from Wimlok's 10 
OS/2 ca~H!r. It will help accelerate the 
XI.'Cpt:m<:e of both Windtnt•s and OS/2 by 
crentin~ u smootha- bridge from older. 
less-capable DOS ystcms. 

Yet another set of wrong ~ umpcions 
concem~OSI2' ubili ty torun OOSappli· 
e<Hi<ln~> in the compatibilily box. Lots of 
people who have linte or no dtrect experi
ence with OS/2 like to refer to it as the 
"penalt)' box." c\•oking vague concerns 
300ul iL~ ~abi lity. 

In f3tCt, ~3n)'One can verify . Imply by 
u in8. osn. (or :Jiitllc while, trn: compoti· 
biht)' box c.au~ very few problems in 
runmng OOS progr.un.s. including com· 
municot1ons programs. Nonl' of the many 
DOS applications I u~ regularly ha.s had 
any problem running under OS!2. 

If those who are still mired in the 
5wamp would simply look about them. 
they w()uld qulckl)' reah?,e that they :tre 
undcrc~tim;,ting OS/2 today just a.s surely 
os they overestimated it two and a holf 
ycm ago. They would oJso.sceclcarsigns 
that OS/2 is on the verge of 3tCctpl:lllco
liNt :lmong the lellding·cdge usm and 
before long by 3 ~bMMtial nwnber of 
ordinary users. 

More 1111d more decision makers are 
encouraging the shift to OS/2. What is still 
on I)' a trickle will be a ste3dy stream by 
~pring. :md by the end of next )~r osn. 
will be \llcll on iLc; wa)' toward becomlni 
the~ opcr.l.lin&s)'stem fot IBM· 
romp:ulble PC,. 

Oe~pite wh:tl l:o. s:~id todil)' by those 
whose foresight is as bad ns their assump
tions. the future lies with OSfl.. And that 
future i~rt't ~remote :t it may seem. 1t' 
ju~t around the bend. • 

Ill PC Mo\GAZltiE N0\'6YBER U , 1989 
at 
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The Worlds First 
Label Printer For 

Personal Computers. 
lma8_!ne You'n:wri!in&aleuer 

inyourftlVOritcffi\1' PCor 
Macintosh· software. )'OU touch 
a key, and the address •~CJptured 
and printed on an addCCS> l.Jbel, 
tUld :tlabel for )'our Rolodex: 
Before )'OU tlnish typing your letter. 

Introducing Smart Label Pnnter. 
a complete hJrdYtare and ~fu\.are 
system. including i~ own database 
tlnd barcode generator. It\ pcrlect 
lbrquick.comocnicnt hi~u:slit)• 
labels for pacq~ me folders. 
repon covess. Oow· diS~ you 
lldmeiLAlonl}'6 x3"x6",Sman 
label Prinleris the little printer 
you11 uscn lot 

Call HW0-888-0817 [ \C. 600C 
fora product brochure. 

Em Selko Instruments Inc 
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"Thlemart's MIT System is a Sure Winner." 
PC lltgalnt- September. 1989 

''Here's Proof It Can Be Done Right!" 
PC MegaDnt- September, 1989 

"'Whiche.tTl~VJOO look. at it, the 
Mff System 286-12 comes ool in 
front. Tl~ere are other machines 
that mt1trh the price. and many 
with the same features, but no one 

has the same service and Sllpporl policies at such 
low prices. " 

I Highest Technology • Lowest Prices I Best Senrice and Support • 

MIT286-1.2 ~urxr-so 
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If your current scanner is from 
Datacopy, Dest, Hewlett-Packard 
or Microtek, Kurzweil can now give 
it something you've always wanted: 
The most powerful text recognition 
available. 

Lntroducing DISCOVER•freedom~Ies a 
PC card ancl software that bring you Kurzweil's 
exclusive LntelligentCharacter Recognition. 

XEROX 

er 
~tsto 

at it 

re. 
columns, and text mixed with graphics. 

Get almost any document quickly and 
accurately into your word processing, 
spreadsheet or publishing program, ready 
rouse. 

If you think your current scanning 
system can do a lot of '"'Ork, ,._-a_it till you 
try it with guts like this. For more 

information, calll-800-821-2898. 
(',.,. ·-..,---~ ~" .......... OISCCl'tJI .. .......,._~ .. -hoop&~ .... .u_,........,_ ... ~ .. ~" ... ..,..,..."""*"' Now you can go past the limits of OCR and 

capture the widest range of documents possible. 
Automatically read thousands of ~les 
and sizes, and rough "'mll world" formats like multiple 

CIRC~tl470111 1t£ADER SERVI CE CARD Copynghted matenal 



After years of working 

with keyboards and 

screens, we still have 

no true standard for 

moving the cursor. 

The latest candidate 

employs two all-but

forgotten devices: 

your thumbs. 

M 
Stephen 

anes 
Within our wildly fiddecomputc:r unh·ersc. 3 

mgJe century-old tn,·c:ntiuo cont inu~:-. to ~ 
u~d more often than :tO)' mcchnmsm de\•cl· 
oped in our high-tech uge. Uni\'«SUI. indis· 
pcnsablc. instantly rccognitublc. this brillinnt 
device h~) with\tood the te~t of rime to be· 
come the single c:omn\011 fe.<~t ure of vinually 
every pcrsorml compuh~r IUtd tcnninnl e,·c:r 
built- not to mention a host of other ma
chines. mechanical and electronic. I refer. of 
coun;c, tO the ~cebat. 

No nmtter how much c:ngin~ tr;m mute. 
permute. a.nd pervert kcybonrds, the paccbu.r 
remains the: sole constant. Function. cursor. 
300 punctuation keys walttall over the board 
lllltbcquirencwsiblings. The Entcr:md Bnck· 
~e key:~ (II'OW :~nd shrink like Alii.'C in 
Wonderland. International convention~ and 
spoed·typing prosclytittrs wnving the: 0\•orak 
hclnner make even the alphabet m~ndcr. 

Butthoogh the good old pxch!lt may vary 
3 mite in heittht and gu1h. it 3lwa):-. end.' up 
right w~ you WMt i t. your wilhng l3ve, 
under your thumb. We 13ke the sp..ceoor w 
much for granted that nobody even b<Khcrs to 
label it. Space. o.s Sun Ra says. is the plt1oc. 

Tll\l SJ):lOCbclt'!\ endur.mec: is quite :1 tribute 
to whoever- my re(en:.nc~ are mute on th" 
point-<:~mc up with it. The typewriter WD!> 

p3tentc:d in 1868 and fi i"SS marketed in 1874. 
TI1c fl~t citntioll for the tc:ml .Ypot·e lt>)' in the 
Oxford F.ngll h Dictionary i~ from 1$75: the 
·cntcnCI! fragment ' ' By holding the ~pace $(ey 
(ofatype·writerldown while an 'I' ;mtl ·s· nre 
struck''~o produce. I suspect. the: mrut of 
the Yankee dollar. 

188A marked the first liter::uy Mep up to the 
har " In (runt vf the four b.1nk:-: of keys there 
i~ a ntiiTUw ~tnp of woo<.! wh1cl1 1S called the 
''p:~ce-bar'.'' Fromthiswecandraw twocon· 
cl~t.~ioos: fi"'· a dozen yc:MS were nll it took for 
the p:~cebar to become COOlmooplxc. and 
second. ·avvy mc:rtft~i~rs mi ~ their 
opportunit)' to lioensc "Spooetxa.r Ccntenni~l" 
oovenirs. 

Thctypcwrirerspxcbar-wemust remind 
tho.;e striplin38 who ~re at typewriters and 
wc.nler w~ the Escape M.~ ~nply fll0\'«1 
the cnrria!!c along one space. thereby ~ervinlt 
the function not only of l!lJacing bl.u nho of :1 

eotnputer J.e)boau.l\ Right Arrow key. The 
backspace kc)'. neCCll'4rily "nootle>tructh-e. .. 
wo.s the old· fashioned cqun·alcnt or the Left 
.'\rtnw. not until the in,·cntioo of the com.-<:t· 
ing Selearic coold a 1-1ngle l.e)• both bac(,. 
sput'C and munch. To this. da)'. U5CI'l> who 
switch from lypewritcrs to word processOJS 
muS"t wc3n thc:mselve frool the habit ofntwi
gurins the M:reco by :.pacinA :.nd backspacing. 

A QUIVER OF ARROWS 
Gi\•en the: impon:mce of cursor navigation. the 
p:!CC of computer de\•clopmcnt. nnd the num
ber of )'C:ln; ti\Jlt have pa.~scd sinc:-c the: intro· 
due1ion o( terminah . one would :;urnl1~e that 
cursor movement wO\IId b)' now lll•ve :1 ;p:•oe· 
b:trofit~t own--..:s•mple. int111tive. cons1~tc:nt. 
standardittd interface. No such luck. 

We're . till dOOgin$ u quiver of lliTO'' ' and 
a chain of wpplemtnt:uy ke~ th3t wander 
a.round lrum keyboartJ to k~:yl'lon.rd. not to 
mention " plelhom of "<rJtemute input de· 

\•l(e\, '' from the multihunon ke}·mou~ to t he 
prc:tc:!Tllltur.tlly '~~•1\J Felix poinung device. 
Even the once-mandatory Moe into ·h moo~ i · 
reportedly slated to be des~abilitcd by the 
adventofstrnckballon Apple'!oponab\e Mac. 

Which bring" us to t he: fsopoint key. newest 
entry m the cu~)T•IHIWCJilent ~weocpstalcs. 
Whnt~msto~p:trate t hi de vi~ from :lllthe 
rest is 1M sume thrng that m.1dc the ~ebur 
whJl ll IS tcxby: utter tmplicll)'. 

uoviD.~R.2s. 1969 PC .. ~me IDI aal 



Stephen Manes 

Just below the spacclxlr. for easy ac
cess by either thumb. sits the lsopoim 
key~ hori~11:1l roller somewhat thin· 
ner thun a drinking stmw. expOSed in a 
little cradle. Slide the rollerlcft or right or 
thwnb it up and down. and the cursor 
follows :!long. For n mouselike "click." 
p11Sh the roller down and let it go: hold the 
roll~r down whil~ movlns it for n cia.~. ic 
''drug." OpcionaJ extra thumb switches 
on each side of the roller emulate mouse 
buttof\S two :~nd three. 

MIGRATORY RODENT 
And th.Dt's it. Th~: lsopoint key's ~of the 
otherwise idle thumb :seems crgoo<>mi· 
cally inspin:d. The key is alwnys in the 
same ltandy place-unlike the migratory. 
drop-procle rodent that miS}It better be 
termed a lemming. The lsopoint key l~ves 
your ltands in the main typing arena
unlike vinually every alternative. includ
ing m<>Sl arrow keys. You can add the unit 
to :In exjsting keyboard, but it makes more 
sense m; un integral pan of a keyboard· 

dcsigrr-a particular plus for lo.pcop ma
chines in the cbwn of the Graphical User 
lnterfaoc. 

Drawbacks do spring 10 mind. Unlike 
a mouse or trackball. the lsopoint roller 
Jocks "infinite'' horizontal tra,•el. relying 
instead on a spring-loaded switch to scn.'IC 
that you w:~nt to push the cursor beyond 
scn:cn's edge. But even with mice. han
dling screen boundnries is really 11 prob
lem of softwnrc rather than hardware. 

The lsopoint key is probably not the 
device of choice for graphics: ani$1S will 
probably ml the grarld weep of elbow 
nnd wrist. But for dai ly tasks-moving 
the cursor. picking menus. and the lilcc--Ulc 
device seems a real boon. Today. the 
lwc.1ware wo•b with susncb'd mouse driv
ers; omed:a)', software con,•etuloo :uch 
as th<Xse u:sed with today' · arrow keys
say. Ctrl-lsopoint to speed things up. ;.\lt
lsopoint to slow them down-could make 
the product even more useful. 

Croig Cuh•et. the lsopoint's Inventor 
(CUlver R~ 201 Ware Rd .• Woodside. 
CA 94062). says he dreamed up the prod· 
uct when the M3Cintosh came out five 
years ago: it'ssince gone through r<WS}IIy 
SO ltemtions :md three patent~ He's been 

licensing it on n nonexclusive basis to 
various companies-the fi~ licensee was 
Hewleu·Pack3rd--but signifiiCWlt mechani· 
cal and electronk: COil1llic-Jlions hut behind 
the device· s elegunt fac00e. 

At this writing. keyboard mnker Alps 
Electric seems most committed to the 
product and poised 10 be the first rl\l.lnll · 
facturer out with it. A manufacturer of 
mice nnd tmckballs. Alps knows how to 
producx: the complex o}Xical encoders criti
c.al to the lsopoim key. At Spring Com
dex. the firm • !lowed procotypes of an 
:ldd·Otl Jsopoint key :ts well as rn:~chines 
with Jsopoints built in. Result: machines 
with Alps-mOOC! lsopoints should hit the 
store. by the time these word! sec ink. 

I don't want tO O\•erhype thi thing: 
I've fooled around only with prococypes, 
3lld re<tc:tions umong astute friends who''-e 
tried it vory from ecstasy to grunting. 
There is n long. dippy history of innova
tions that didn't quite make it. and this one 
could well end up just another foocnoce. 
But the lsopoint key scc:ms different. With 
thumbs-up from users and a lot of luck. 
Culver miS}Itju.~ eam the fame and for· 
tune th.,t apparently eluded the gu)' who 
invented the ~ebar. • 

Mail smartrr and save tmney on }WI PC using the 

One-T o Po Punch 
,-------------, 
I 

CIRCI.E3S30~ REAO£RSERVICfJCAR0 
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IF YOU'RE 
A 

READ 
EDITOR'S PICK 

**** TOP CHOICE 

" ... among brand
name systems, 
the HeadStart ill 
is an uncommonly 
gOod buy." 
1/0IJ&OFF/CtL'()Jif't/TI,VC. 
M.~tm: 1Sl&9 

"If it sounds 
like we're 
raving about 
this machine 
we are." 
COMPUTER BUYERS 
GUIDE. tH9 

I SPl~tfiC\TIO~S I 

'T d defntety 
recommend this 
machine to 
anyone who's 
considemg• 
AT-dass 
compatible.'' 

" .. . It's 
hard to 
imagine 
a better 
choice." 
PCimRLD. 
JUNE. I989 

TO BUY 
, 

PRINT FIRST. 
1 "The amount of 
f software included 

with the HeadStart 
Ill is amazing . . . 
a system wi1h 
software and 
hardware extras 
that tar outweigh 
its price tag." 

"Using a 
HeadStart Ill 
is almost as 
easy as 
plugging it in." 
COMNTfR MOlD 
MAGAZJIE. M4Y. ,., 

"The 
Head.Start II I 
is about as 
close to a no
JwslePC 
as J'veseen.n 
lOSAMifLESTIWS. 

IIIIMMI!Vf 14. '"' 

--... .. _ 
: :-~ . -· ...... . .. 
~ ~ ~ 

-· 
_ ....... ~ .. : ~ .. .. 

- - ·- --

CIIU toll:{rre • 
I ·IJ(JI)..lJIJ2 ·1888. l fl find 
tbe dr~ltr ntt~rt:ll )~or 
for moN tnfOf'WUtlon 
abt»>l tit< 1/NdStm ur 
and OMr full /In~ of ad· 
tUnctd C'OiflfJtlltr S)Sitms. 



E
~ur wildest dreams, if ~u 

could do absolutely anything 
u wanted with your data 

files, what would ~u do? 
\bu'd o®Utize them, of oourse. 
Manage them, too. 
From time to time }~u 'd prob-

ably need to look ror them. 
But most of the time, ~~u'd 

just want to look at them-or 
through them-instanUy. 

You might even want to send 
them electronically to some
one else so they could examine 
them, too. 

Or transfer them to your lap
top so ~u oould play with them 
at home. Or away from home. 

NaturalJYt ~~u·d want to be 
able to do all of these things with· 
out having to do much of 
anything }~urself. __,._,....:::: 

iNORTON 
COMMANDER 

VERS I ON 3 0 J 

Maybe pull down a menu, hit ience for ~I /DOS u, en>~ 
a oouple of keys or nudge ~~ur They called Version 2.o•a near-
mouse every so often. perfect OOS shell ... the marketS 

Seeing is relieving. best ... reoomrnended for all DOS 
users, regardless of expertise.• 

WeU, stop dreaming. Because the We can't wait to see what the 
new Norton Com· critics will say about 
mander· has arrived I our latest version 
an_d itS better than any- -ci And neither should 
thmg else you can use .&Y.a you. 
to deal de~1" with DOS. ~':!.!:':' N:dm\ ~~· iii&J ...._ .. ~-~- Now)IOUseeit. In fact the new l.h~.u:sit.,.p~ "" ~~..._w Now)'Oadon'thaveto. Norton Commander is s.uA'I .. il.lii1fll'l.vo»111 
so good, itS even better ~.,. The new Norton Com-
than the old Norton Commandet mander oombines all the func· 

ttee\ Which is pretty remarkable, tions of a hard disk manager with 
t&••~s-:l\8\\ oons~e~ thathl,6Ubrldcalled all the features you need to sup-oO as the original version .. tops in its port and enhance the DOS oom· e. en•'~· ae•\ class ... a ne\vlevel of oom-en· mand line. 
.a•rltet• 
..- lld/4..rld~.-r .. crilt/lmnti2 

.. nw-~~ ... &«a. 
"= t\11\'-cllllt ~-., .bn-aedwo: Copyrighted matenal 



Yet irs flexible eno~ to ad· 
just totally to }~ur particular style 
of working- even get out of your 
way entirety when you don't 
need to see it. 

But since it can do so many 
things for ~10u, },u 1J probably be 
seeing a lot of it. 

Like those times when you 
want to browse 
through the 
contents of 
}~ur files, 
but }IOU 
haven't 
the 
time ; ,, .. 

. s~ .. 
.. ~~ •.;::co .. ,_'-:: "'-

. ,,. ' 
~ 

-or the 
paricncc-Lo 
load and run tile 
applications that crcat€d 
Ute files in the first place 

Thanks to our ingenious File 
Viewers, all ~IOU have to do now is 
point to the filename and shooL 

Presto. \bu're eyeballing }lOur 
data. 

Fire again and }OU 've launched 

the application. 
In fact, a couple of keystrokes 

-or mousestrokes, if )~U pre
fer-is aU it takes to perfonn tJte 
full range of file management 
functions. 

Or, for that matter, to caU up a 
tree view of vour directories a 
list of }our last 15 oommands, or 
a menu of your favorite programs 

and routines. 
What could be 
easier? Faster? 

More efficient? 
Certainly nothing 

wc\tc heard of. 
lliWAI .. t"ll~l~ ll'"*"fo>''~u.l 

""'""" 1Y. '1/f\'lm .... , HI!.\, w 
~-1\l·llt~fl.Y"''(!N" 

(IS ci»>•o ~~ lm».ft ;ttJ 
~oltf"'.t~(....
'\ls~ 

Neither rain1 rl<!r sleet, 
nor snow, nor 08J'k of night. 

Speaking of things }OU havent 
heard of hcfm '. imagine using 
a DOS manager to automatically 
send and receive messages via 
MCl.Mail. 

Dream on, right'? 
Wrong. Our new Commander 

Mail"lets }~U instantly exchange 
files, faxes, telexes and E-Mail 
with any MCI Mail subscriber
in Milwaukee, in Outer Mongolia, 
even in Marketing. \\~thout hav
ing to laboriously load and run 

one of those tiresome oommu· 
nications programs. 

Who lmow'S, you 
may actually get 
some mileage out 
of your modem for 
a change. 

v. 'D 7'-'Mr•'~<mt£t-*~ 
IOU ~&.a "'~~.,¥A' JJ:JJ 

defi '\'teJ. oldi'I''V~~~A.SCW6V / f!l lJr (1.-.u.WI.iollM ilowy "' 
get more ~~fo'- ---
mileage out ~ 
of ~uur laptop PC. 

Because the 
. 
~. 

1orton Commander - -..........__ ........ 
adapts to )lOur lap· 
tops LCD display characteristics. 

And our new Commander Link .. 
lets ~~u transfer tiles from desk· 
top to laptop-and back-quickly 
and easily.' 

So before 
j'OU go 
back to 
dealing 
with 
DOS rhe ....__...--
hard wa .. v. sre ~uur favorite soft
ware dll'alt'r. 

lf~uu haven't got a favorite 
software dealer, calJ us right away 
at 1(800)365·1010. 

And order us around. 

D.:si!J'.I'd tlf Urt rl\,\11'512 azul I'(' ~milk:> ~od lllllttw~Julll~~. «:) 1U 9 !\~ S<ctLa ~io,r.lne ~ KO Yt llslun1811\1., !1111 Floor. Santa )Wnka, C\ 90401 I 1~ 
All rl!Oib rt~fi\~.AIII.IOO!matl.uti!3.llllltlwk~. '1-'.ft!Uoros & S('rul tnblr Cc~ o~r be c~ 1 ~~ ·~ ~ 
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Poemie’
you design andenhance custom.
os Dietis]
64 combinations of
Uemesom
Ses

It's so simple,
DRUMraaugraemaaces)
Spreadsheet, Database, and Communications—all in one
package. Envision the amazing ubilityto leap back and forth
eaeteelelCMenaam terahtheee pects

a)
ieee!eeeMegaoO
tion M. nd
Software From
Voguea

information, and creating the perfect b
piogeeCRetera emt me el
I need tosucceed, I'mnot going
oreaCroatTorahoea)
more I'm going to look smarter.
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TwO Aces 
and a King 

The Big Three Word Processors 
Raise the Ante 

IBM DlsplayWrtte 512, 

Microsoft Word 5.0, 

and WordPerfect 5.0 sit at 

the top of the word 

processing heap-end 

Juatiflably so. Which one's 

right for you? In order 

to dedde, you'll need to 

review thetr Individual 

strengths and 

weaknesses carefully. 

by Edward Mendelson 

hmk twice about )'OUr choice of II WOfd proc:e$ll0r, 
because no other kind of sol\warc is so intimately 

connected to the W3)' you think about everything 
else. 

lf you work at a compuset. a v.·ord processor is the primary 
means by whic::h you oommunicale your thoughts. A word 
proce$SOr is the rnedjum whh which )'OU ~ everythina. 
from a quick memo abotlt the company picnic to a multivol
ume tKd that i.nc::orpontes chaptess wrinen by a dozen oe>· 
workers and dtuws oo chans. images. spreadsheets. and in
formation culled from giant databases. Word processing 
~ h3s marun:d to the point y,'hcfe the best prognuns let 
)'OU produce documents at boch ends of the spectrum---end 
e\~flere in bet\li~with an ease th3l was unimagin3ble 
a few )'e31'S 3g0. 

It isn't twd to CI"C3te a program that can prodoo:: bach a 
simple memo and an claboralely compliclllod book. The hard 

NOV.:MBER28. 1989 PC~~E - - I 1a 



JlOif1 &s adding all the r~ures that fnllke it 
pol>'Sible fer a doW~ people on a nctwori: to 
prodooe a book O\"er a period of months or 
yews without rn.aking yoo work a wed; 
when you mcrdy want to write and print a 
memo. The best o( today's fuJJ.fc:atun:d 
word p~ are designed to Jet yoo do 
simple wad: in an uncomplicated and un
demanding enviroruncnt while kcc:ptns a 
complex ffi31..C: of function.~ acoc:~iblc
and easily navigable-for anyone who 
wantS to explore t114!rl\. 

Almost two years ago, in the February 
29, 1988, is.1ue of PC Mogw.ine. ~,~ooe t~ed 
SS word processors. Since then. the mar
ket has remained rmwtably &table. with 
few significant nc:wco~ male ins a name 
for themselves and few major contenders 
droppins ow of the competition. The 1'1\11· 
jor word processors are still character· 
~. althoug,h the owtc~ leadef'S now Ml 
ioctode a noocdit.able graphics ~ pre
view and can import or even edit graphics 
to varying degrees. 

Graprucs-modc word processing. once 
essentially limited to the primitive func
tion.~ of Miaosofi's Wltadow.1 Write, h~ 
begun to come: into its own. At the low end 
of the sale, SaiM3's Amt. running under 
WlndQws . and , in far more ambitious 
ways, IBM lnurleof Publlshu both malce 
graphics-mode WOt'd pi'OI.'eSSing a reality. 
Ami Prof~s:tWrlal und Microsoft Word for 
Wi~ unannounced product that 
must be the worst-kept IICCI'Ct in Micro
sort's history-will occupy the middle 
groWld when they become available. 

Now. PC Magtui~ takes a long look at 
the latest versions of the~ maricet lead· 
crs (in revenue): WordP~rfut 5.0 and 
Mlcro.foft Word 5.0. which run under 
D0Sor0Sf2 and ~A-ere EditOt'~ Oloic~ in 
1988, and the 0Sf2.-<lf!ly Dl5playWrlt.-S/2 
Compour. We also take a brief look at the 
od1£r program." that earned the Editor's 
Choice rating in 1988 (see the sidebar 
"&)•ond the Big Guys"). Wort!Pujtct 
holds a decisi"c lead in the maricet, with 
sales of 140,000 copies a month. Seoond· 
place Mict'O.Uft Word L$ crunpaigning ag
gn:ssivcly to niiiTOW the gap. and Dis
playWrite maintain$ its market share 
throug,h the loyalties of offices th3t will 
buy anything as long as the box has big 
blue letters reading .. mM. • · 

All three program'~ bc:Jong in the care-

For the femures Medon of tltls Is.~. the 
associo.u editor was DontJJJ P. Willmott 
and tk PC Labs proj~cr Ieoda was Pam
t~lo J. Milltmd. 

m PC t.tAOo\ZitiE » OVEMBeR 28, 1989 

g(X'J of fulJ.feutured wonl proce$$0~. :iS 
conlraSted with smaller "executive" wotd 
processoo; like Symantcc's Q&A Writt' 
and Software Publishing's Prof~snonol 
Write. which arc designed tn06tly for brief 
reports and mailing-list applic:a.tioos. Ex
ecuti\oe word proc:e$.~ ha\oe a wide audi
ence, but the m:uket as a wllole has decid
ed It ptefetS the power of full·fe41tured 
progr.ln\S. C\"Cn if~ Ujet$ never nc:cd 
anythbtg more th;m the)' c~ find tn e.Ke.:u· 
tive programs. 

No (ull-(euturod program can hope to 
be taken seriously today unless it include.~ 
ptogrammable merges and macros. re
mapp:able keyboards. sorting ;and malh 

Word processing software 

has matured to the point 

•![G~~!Ctrum

c1il~Delfo toa 

ease that was unimaginable 

a few years ago. 

functions, a spellc:t' and thesaurus. hyphe.n
ation. footooees and cndnoces. outlining. 
automatic cros.~·rc:fcrc:ncing, mulrife\~l 1&
blcs of content~ and indexes. document 
summaries, soaking and sic;le.:by-side col· 
umns. and file-manascment functior\.'1 
within the program itself. WordPuf~t't 
and Microsoft Word coot.ain all of these 
fearures. implemented to varying de~; 
DlspW)'Wrirt M$ most ol them. 

flttOTO F1NISH 
A few years aso. speed was a rea._<;()ll tO 
choooc: one word proce$SOr over anolhet. 
Today. 11l06t fuJI·fe3rured progrJ.ms t:M.-e 
to a phoco finish, and the difference be
tween them hardly matlm. In the PC Labs 
benchmark cest , Microsoft Word and 
WI'Jt"dPe.rfen perfoi'TilCd altn06l identically 
:\t spe«Js approxhing the championship 
speeds of XyWrite and Nota Bt>ne. It no 
longer makes sense to let the bc:nchmark 

timings make your decision for you. Now 
the subtleties of ~yle and functionality of a 
wOfd processor rmllcr inf mitely ITl<R than 
its raw speed. 

A full-featured word processor is like a 
language or a culture. In a few hotmi you 
can learn the few phrases needed to ask the 
way to the train station or I'CSCf\'e a hotel 
mom. It takes longer tO become fllie.nt in 
the idioms and famlli"' with the k)eal cus· 
toms. You ~·t compw-e W()('(J ~ 
the way the splashy ads do: by counting up 
a list or features and c:oonting the key
strokes needed to perfonn a half-dozen 
functions. An ndvaoo:d word processor is 
a complex en\•ironrnent that can't be un· 
detscood by glancing at a few tourist attrac
tions. l'hc one that is best for you is the one 
you cnn imagine living in for years to 
come. 

Wont processing USCfS often bel ie\~ 

thnt the program they happen to prefer is 
the ooly one that confonns to the way bu
m:sn being:s think- like the apocryphal 
Frenchman who saKI that the advantage of 
the french languuge is thtlt the words come 
in the order in which you think them. 
Sometimes this belief twns into fanati
cism. Wbc:n you meet somoonc: who cells 
you that Microsoft Word (or Wort!Perf~t:t) 
is idtal and thatlVordPetfu:t (or Microsoft 
Word) is junlc. you have met a won! pro
eel if'\3 fan:ttic. He probably is llO( danger
ous. but if you va.Jue your safety. you will 
smile politely. agree with e\-etything he 
:snys, Wld get out or the room 8li quickly as 
possible. 

The idiom of most word proces$10t$ (in· 
eluding WordPerftcl and Dlspl4yWriJt) 
coosl.sts of codes thai rum fonnatdng on 
and off. When you want to change the k.!l 
margin co 2 inches, you inset1aleft-margin 
code. Fonnaning codes are like grueways. 
On one ~de or the tl."le, one set of condi
tions apply; on ll1e ocher side of tbe gace. 
3fl()(ber set applies. Wben yoo want to 
modify the fOttnat of a blook o( text, you 
imert a gate at the start or the block and an
other gate afterward. 

Other prosrams (including Microwft 
Word) tend to think in cennsofareasoftext 
to wflich formatting is applied like a coot or 
paint, Lf you want to change the left margin 
to 2 inches, you de.fine the bloc:t that you 
want changed and tell the progr.llll to apply 
the new fonna.tting. You won't find a for· 
mat code at the start or end of the block. 
because all formatt ing information is 
Sloted invisibly 3t the end or the file 8li 

pointmto different areas of the text. Nd· 
ther method b inherently superior. al· 

Copyrighted matenal 



though the sa&cd mclhod. for betltr or 
~use. lets )'OU tinker more din:aJy with 
the byout of your files . 

HOW TO LOOK AT A PME. 
OtbcJ culturul cliff~ include the way 
in which prQ8J3n\\ chink about pages. 
Mkrosoft Word joins DlsplayWritt in de> 
fming the margins as the outline of the 
main body of text while pushing bc:adc:n. 
f004m, and page: numbering into the blank 
~ bc:)'OOCI the matglJl . WordPufrC1. in 
oontrast. treats the margins as the limiiS of 
the princed ~e. and takes away space 
from the body Ce.\t when you ildd a hcbder 
or foocer. Again. neither method is supc:ri· 
or. The ftrSt is prefenble if you always 
want the main tcJtt to hold the same shape: 
the second is Jnfcrable if yoo want 10 
know e.'Odly what the limits of the printed 
pa&c will be. and it tend~ to al low for more 
precise and ptedictable layouts. 

LiJce a tan~ or local Mtoms. the 
intcrfuo:: of each of these programs bears 
vestiges of its atdWc post. WordPtrft<N, 
Mi~rosoft Word. and Di.JplayWritt would 
all look very different ifthcir:wthocscould 
rtdesign them from the .stan. All include 
illogical or nonsWidatd key ss.~isnmen~s. 

PC ~arittO ~$0~ a wOld l)fOCO$$· 
1ng programs sultabth1y r1 ttve arenas
PGf"SOOal, Prolo$$10n», Corpornlo, 
Legal. Md O(lsktop Pubh!lh~ 
asstgns it a pont value for each one. 
These subjectivo rat•ngs. on a scale 
trom 0 10 4, 3ro prosentOd along with 
each rew~w and trtlllSiata as foii~NS; 
0-lacks faal\.lre or Is not a1 all &.utted: 
1- po<)(iy suitod; 2-$0mU ~pablhty; 
3--¥1-ell SUited; 4-ldOOI SOt tho W$1(. 

A. Pereonal v.'Ofd proces&Qr sttotfd 
be very oasy to loam and uso; 11 is be$1 
su•tecf ror $h0n doaunents. littefS. and 
men'I06, lmponant feaMes Include 
~ext·sonsit.·,.. hetp, simple menus 
and dear documOOlalkln. U~rs 't~Wde 
$1udetlt9. homG U$0~. Glfi~CCJI•~• And 
other PfOiess.onab v.flo v.me stat 
docUmGM$ 

A ProtH.tonal word Jl(OCeSSOf IS 
mofO fU: feal\.lre<1 11 ~lcS be able 10 
hnrde lOng ~IS V.t!J'I &Jt!OI\SivC 
page lormaltlllg tnclucfng complex 
hoaders. footers. 3nd ~oxlng Pr~(l( 
COOitOI :lnd diCbOnat)' SUppott 3f0 boltt 
tmponant, and ltllely US4!fS InclUde 
prO!OS$iOnal Dnd tO<:IV'Ii<:OI ~ 
acacsem.cs. and those wor1(tng lt'l the 
ptj)ltshlng tndUStty 

Ncilta WordP~«t nor Mi~ Word 
uses tbeotherwi5e standard Fl key to bring 
up a help menu. DlsplayWritt uses Fl for 
help but doe.~'t confonn co IBM's SAA 
iMerfaoe. Doo 't cry to penuude dcvoctcs 
of Microsoft Word's alphabetical menus to 
like WordPtrfut"s function keys. al· 
!.hough the two iotcrfaa::s arc rapidly con· 
\·erging in style. Microsoft Word now 
makes extcnsi\"C usc or the function keys. 
while the forthcoming WordPC'ifm 5.1 
will include optional puJI-down menu.~. 

Itt lt-IYJ.W/t Word~ 1lwa~ been designed 
for a ll'IOU:ie; DisplayWrite now has limited 
~support: and lVordPtrft~t5. 1 will 
make fuU use of the rodent. 

You use a v.'Ord processor to c:ommuru· 
ate. Whm choosing a program. consider 
bow easy it is to convnwticaae )'001 pro
gram's files to other progr.lln~ und differ
eru kinds of computers. You ean buy third· 
party packages that convert word 
processor files from ooe fonnat to another. 
but an advanccxl word processor should 
come with its own cooversioo fxilities. 
MiC'f'QSQ{t WMI. DisplayWritt!, and the 
new WordPt!r{Ut 5. 1 can impon oomma· 

PRODUCT 

Suitability 
To Task 

COrporate word PfOClessetS Should 
eaSily 1'\andle shon documen'.s. toners. 
and rcpob11vu m~mos tl\al are produeoo 
often. and should otfer maoknefge 
OoaJment summaoes (Wlcludl~ a\f.hof 
U)ViCOr ;~nd ~'Otdt;) .lnd onvolopa 

delimited files from a database and part or 
all o( a sundard ~pre3d.~hccf me without 
corwersM)O. Mlrru.wft Wurd, soon to be 
followed by \Vorr/Pnfr~ 5.1. can link a 
document to a spn:adsflctt and updak: lht 
document after the spreadsheet data 
ek\nge:s. FulltW'()-way hoc link.~ between 
doc.-umenb and ~~t.S ;lt'C still over 
the hori:wn but gelling c~. 

DESKTOPPU~ 
Woru ~ aho need to communi· 
ate with the dcsttop publi5hing programs 
lha1 impon the word pnx:cssor's files. If 
you choo9e a WOtd ~ who9! files 
aren't unde:rs1ood by Aldus's Pngtlof•r 
and Xerox's Vmtura Publislltr. you'll 
nc:cd to use ICdious and inadequate convtT
sioo programs if yoo want to sec your text 
appear in dcsJctop-publishcd glofy. Page
Mw.rand Vttnturacnn directly in'4'00 the 
majot word processing f()f'l1l31S, although 
at U.SU31ly takes their vendots a few months 
to develop fi llers that handle all the new 
fe~tures in a new release of a word prooc:ss
ing package. 

For the first few months after WordPu· 
f«t 5.0 appeared. PageWwr was Ullllblc: 
to import its fi~ exccpc in WordPt!rft<el 

pnn1.ng aro !1W&;s Pararel vetSOOS 
NMI~ 00 IBM and DEC m:Mtramos 
aoo mu11s or UniK syscems are a pluS. 
Note 11\at not all usors w~lm QOIJ)Ora 
IIOf'ls liiO OOt poratt U$0f$ 

Legal retllfS to the progfatn s 
ab tty oo handle the special functJons 
tC<j\lirOCS by 1\\W'fOrs Md lirN ol~os. 
lnctudtnQ line numbe(lt'lg, rodllnittg and 
revision marblg. compl\a.uon of tables 
ot ~uthofitlo$, fiiO compasison. a11d 
password protection 

Word proce6SOfS with ~ktop 
Pubnt hlng fo;uurO$ mus.t bo obit to 
handle muiiJpt.a ccwmns o1 te:k1 and 
to lmpof1 oommon grophtc::s f es 
(.PCX, CGM. TIFFJ as well as 1 2-3 
and l:AMGpre..'ld;lloot da~ rt~ 
should also be c:~pabte ltont Grids ancJ 
p.31UIGI$ for Pagq.\fai«K and Vet~turiJ 
Pub.\-$her 

To recerv~ a rating ot 4 me proooct 
$IIOUid 001'114•1'1 i\U tno ~~turos U$ff"S 
expect noN (based on compet!\IVO 
products) « wi lond on s•mtlar products 
~ tho ._."\f1utur• to DTP ~·no o14 
llldlcates a sup&llor word processor. 
noc o WOJd processor equal to 
PageMa~er 01 Vet~runr P&b\slaOr ). 



4.2 fonna1. whkh made Word a better 
choice if )'00 were u.'ling it to ltoend files into 
DTP. Then Aldus is.'lued a $piffy Word· 
Ptl/t't:t 5.0 tllrer, and the two pactaaes 
were equal. Now W()rd 5.0 has appeared. 
~ PCAgdof~r won't be able 10 irnpon it$ 
new feal\lrcs undl Aldus prepGteS a new 
fdler. lf you choose one ~ over an· 
other men:l)• because your desktop pu~ 
lishlng program has a more up-tCHI.alc fil
ter for it. you may find the situation 
re~ in a few monlhs. 

Today's \l.'{)t(.i ptOCessotS ~d tocom
munbte effectiYely on a netwoct. All 
throe of these progrums can include non
printing rornmcnt:s by dilfem~t members 
ofa\V'Oitgroup. AJiwppon revision truck
ing using rcdlining and strikeout; Wo.rd
Ptrf«t hti a built·in documcnt<ompari
son function. Wo.rdPttftC't and Mi('f'()Sojt 
Word let )'00 c:rnaae and princ " frame" 
documentS that include part 01 all of other 
doeuments ~ Soepan14tly. 

The besl word processors lee 1(ltl recov· 
c:r easily from fa lse moves . MkroJoft 
Word has a fle1tible Undo commarnJ. 
WordP~eC't lets )'OU ~ewe three dcle
tions. OSI2 v.oord processors will be even 
more forg ivin$: DeScribe Inc.'s DtSc-ttl~ 
IC!$ )'011 play back an cnti:n: sc.'l.<lion to find 
anyt~t 1(ltl wantto~'-cr. 

W01d prooe~ m~ evolve in on.ier 
to survh-t Fhoe )'tar& ago. WtxtiSUJr and 
MultiMutt' led the Jt\arl<et. WQrdStur )u!d 
the :dYWilliSt t)( !'lpeeti and itll f~ntiliarity 
as a holoover from the CP/M era. Multi· 
Marl' was the bc$l of the p~ro.ms that em· 
ulatcd the Wan; dedicrucd word proccs· 
~ liW cook over the natinn's off.ce~ in 
the 1970s. At the end of the 1~. \li'Qrd 
pr<>ce or:~ b:~sed on CP/M and Wang 
models sum as awkward as beached 
whales. Recent ~-crsions of Wt>rd.Star and 
MultiMatt M\'C belatedly added features 
in a.n IUtcmpt to stage a comeback. but few 
U.'lffl show any interest in switching to 
these pmgrom,; tmm any ndlers. 

T<x.lay'x mo$1 ~~ful word~ 
$00S. W()fdPrtftrt ;tnd Mlm:».vft Wort/. 
were fi~ ~·oo~:eh'td ;al~t 10 y.:an; ;ago. 
Will new \'tniion~ of 1~ progr.uns eon
linue to oominah: tt.: oos -~ OS/2 ffiilr• 
ket in tht J 990$, whet! gr.~phic user ulCer· 
faces begin to supplant the clw-.IC'Ier·ba..~ 
screen~ of the 1980$? Someone $0me
"1.ere has lle~un tO in!Ol&itle I he "'OC'd ptO· 
cc::ssor best udapccd 40 the new op:nti~ 
~~terns and platfonns uf the ne~l decade. 
WordPI:rfcct C01p .• Microsoft, und lBM 
all hope thai that person is worlcing 101 
!hem right now. 
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DisplayWrite S/2 
Composer 

The bulky puckage o( IBM's $69S Ois
playWritr 512 Composu contains two 
completely separate 0512 applicalionli: 
Dlspi111Write 512 itself and lhc new C()m
po.f(r E.rtrnsi()fl. The fir.~t of the$e-Jefs 
imply c-..tll 11 .512-ls a chat11Cter·mode 

.,.,'OOJ pnx:cssor tha1 C\'Oh~ from rBM'~ 
standalone Displaywriter.; of a coople of 
decades ago and the DOS versions of Dis
p/a)•Wrlre. 5!2 is a dinosaur. but an ad
vanccddinosaur. and the latest \'Crsion ha-; 
features that looked impres.ii\-e when rival 

Legal 

o..k1op 
Publlshfng• 

p;M:k~e:s ;~them tn 198$. h C\'Cn has 
some new fenrures 1hat look impn::ssivc 1~>
day. Con~post•r. in contrasc. is un up-t~>
dntc, bright-looking. graphics·modc. qua
si-desktop publi.shing progr.un. It ~'3Jl read 
512 tiles and 11M a k.cybontd intcrf:K'C that 
resembl~ that of 512. hut the 1\'.:semblance 
SIO~Ihctl:. 

The differe11ce iM't limited II> qJch odd 
c:ontta)t~ ;t.s the pre:.em~ or moo:;e suppon 
in the IC~tt•nmde $11 oar¥.1 its oomplclc nb
sence to the grJphics· mod<: CumpM~r. 
where you h:lvc tu u:sc lhe arrow keys to 
pu~h the cun:ot becl1use the moo~ dm-er 
w(lSn't ~)' on time. 'fllc di(fcn:nre is 
one of c:uhun:. 512 i!: a pun: IDM prud\1.:1, 
whik CcN'fl{'J(Jgr i~ the work of a company 
called Bc)'Ood Wools. If CurnpQ.:ur looks 
fanliliar to )'00 on-liCTOCn. tha1 may be bc
~-au:;e you 'vc $~.'len piei\11\!S of Wl()ther pro-

gram built iUUUild the :same engine. IMSI's 
PagtPuf~ct, an undcrwhclming DTP 
package: introduced Ia.« year. 

The stocy of the two programs in Dis
pluyWrlte 512 CompdUr is a human inter· 
est srory as m~.aeh as a software stOf)'. It's 
the story of the use~ who strusate with lho 
two programs. the suppon technicians 
who are bewiJdcnxl by them, and the pro
grammers who fight intemccinc battles 
within IBM overthc mucsofinttrfaoc: and 

desisn. 
Atx)\'C 311. D~playWrit~ S/2 C()(ttjX)ft'r 

•s the ~ory of ItS use~ . They ~ypieally 
W'Oit in om~ wt1c:re nooncevergQC rm:d 
for buying IBM. 512 does have advanced 
and clever features, like column~ autom3l· 
ically baJancod in kngth so that tbc last 
column on a~ isn'tshorterthantbc OCh· 
ers. and mail·fllCt8C with variables. But 
512 is so tied to its p:lSt that illS speller stil l 
C()ftt:lli\S the name of the oh:J standalone 
Displaywriter but not the name of the Dis
ployWritt' program. 

TYPEWArTER METAPHOR 
The old Di splaywriter was designed 
atOUJid a typewriter mctaphof. and the lat
e~ "ersion hasn't forgoocn this. Yoo still 
can't soc the bottom of one page and top of 
the nellt on the same scrtt.n. and the left 
and right arrow keys won't even take )'00 
b3ck to the previous line or fOt\\•lild to the 
ncllt O'he right arrow cakes you .nto the 
rigJtt nw-gin ~nd beyond. althc>'tah )'l~ n> 
lum to the puge as soon as you stan typ
ing.) 

If you add tcltt to ellisting poses. )W 
M\'C to choose Repagin3tion from a menu 
and w:Ut while 5f2 calculstc.~ the new ~e 
btc3ks. By entering SOtne ~ge returt\.\ 
:ttthe bottom of a pa~. I got 512 so con. 
t'll...:cd llla1 e\'<:D after ~ginating, il told 
me the cursor was ut line I 37 on pose 2. 
and then kxked up the computer when I 
tried to repaginut¢ a SC\.'OOd time in order to 

S0tt OUIIhe problem. 
Despice OSI2 's multitasking. 512 won't 

lei )'Ou Jlfint the d01.vment on-saccn. If 
yoo furgec to repaginatc before printing. 
512 ~times spews out blank pages at 
the end of the print job. nppurently end
le:ssly. lfyou stop it b)·tumingoffthcrom· 
Jl'•Cc:r, $12 will tell yoo that the tik is "in 
UliC" when you try to edit it later. You have 
to usc 5J2's Rcc:o\ocr command and then 
<klelc a <."'Uple of backup files before you 
eun do 31\ything with the file again. Dl!:
pla.\-\Vrile is the only major applic:uioo 
that includes a command to Rcc:o\u me ... 
that it mang.led ull by it.~f. 
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THE ONLY DOS THEY HAD TO KNOW 
WAS A: INSTAll 

The 30 novtce PC users Installed DOS Partner: 
EasySoft's new Integrated shell and file 
management program. reviewed the 
documentation, and within minutes, were 
performing tasks that typically require 
weeks or months of DOS training and 
experience. 

Tasks llke moving an entire directory. 
with multiple subdirectories, from one hard 
drive to another. Using only DOS, the task 
of moving this directory took an experienced 
programmer nine minutes. It took novice 

users an average of only 30 secon 
the same directory with DOS Partner. 

DOS PARTNER MAKES DOS INVISIBLE 
DOS Partner Is not like shells that still 

require you to know DOS. It allows you to 
ignore DOS altogether. DOS Partner 

manages all your files, 
directories and applications. 
And It provides you wlth 

other functions unavail
able in DOS. You can even 

delete entire directories. with associated 
subdirectories and files still In them. nal 



You and your PC speak plain English to 
each other. So you never run into dead ends. 

command messages or syntax errors. 
DOS shows yO\J all your options on 
the screen. yolJ-wa_nt to move, copy or 
delete a directory or a f11e, you simply move 
your cursor to the English command and 
press enter. It's that simple. 

DOS PARTNER CAN 
EUMINATE DOS TRAINING 

If your company is like most. It's spending 
S300.00 in support and training for every 
$100.00 it spends on software and hardware. 

With DOS Partner. you'll never have to sit 
through another DOS class or remember 
another DOS command. So it saves you and 
your company time and money. To order your 
copy of DOS Partner. call EasySoft at 
1-800-526-6201. For $99.00, you can organize 
and operate your PC more productively than 
ever. And if you find that within 30 days it 
hasn' t made your work easler - then send it 
back for a complete refund. Guaranteed. 
TO ORDER NOW, CAll 1-800-5~201 

(;lk(l.llZ2 ON IU AOik SUlVICt CAIO 

EASY50n,INC. "''"""~ ( ""'' ' ..... ~ .,.. .. , """' : .. .. .u.. .._ •"""> 
\61 H ~ th'K!",. Mtd t .. oodlloy Ito.,..,.,.., .., ><-· ''"'"' ""' ""'" lu adcl ~lao 
~, ... ••tc•HJ'IIl·~ .... ('(i'\1)\'ttht s,._u_.., ... ,,.lnc \'t • tMotnl'lft~ 
f'•lao'f4i l•bW~ .... - .... """'bo.U~)olf'~~~ rg t a e 18 



5r2 supportS many non·IBM d()( rmlti~ 
and laser printers but doc:sn 't undc:nland 
them very well. Untjl you change the de· 
f:wlts. it thinks your laser printC1' uses fan
fold paper. 

Although both 511 and Composu n:
quire OS/2. Version 1.1. ncithcr u.o;cs Pre
sentation Manager. neither run in a text 
window. mel neitherconfOI'TTl) to thc:SAJ\ 
standard. Soum::;s wilhin 18M expl:un lh3t 
512's keyboard wo.s modified to macch the 
tcnWi\'e SAA standatd that I B~f planned 
some y~ ~o--untilthe SAA desig.nctS 
changed the: rules. a change thaa caused 
much consternation among the: Disp/lly· 
Writl' des:igners. 

Y.'hen 5f2 appc::ars on-scn:en. yoo ~ a 
menu asking if you wanttoc~te. n:visc. 
or print a file. After milking your choice. 
you n:3Ch a screen whose top two lines an: 
a starus display that tell )'00 whethcf you 
an: CI'C3ting or n:vising a file . the name ot 
the file . the cun;or position. and other for
mn.t informalion. Uclow this IS ;, one·line 
menu of six function keys. and then a ruJcr 
line. The: menu i highly ~leeti\'e Jt gi11es 
you access to Wslc editing functions only. 
and you'll need to mc:monze whJ~il OOQ 
arc listed under "FS Functions" :tnd 
which an: under "F7 ln\lruCfiOtl.<. ." 

You can safely g~ that some ad· 
"anced funct10n.s are on the Control ~ate 
of the keys listed on the menu. but you'll 
need a keyboord chan Md 3 help menu to 
lind most keys. Some of the: kc)'boord as
signments seem chaooc. fl is the llclp 
key. but All-5 brin~ up a h.q of key as-
•gnmcnt.~. Ah-8 deletes to lhc end of the 

line. but Alt· 7 docs nothing. If )'00 want lO 

indent a pal"ilgl"aph. don' tlry Ctrl·l, whic-h 
also docs nothing: usc Ct:ri -T m~c:ad. ls 
Print on Cui-F12 or Alt-4? Actually. at'~ 
on both. Is cu001r line drowing on Fl l or 
All· I? 11 . too. is oo both . You C3fl pre. ~ 
Ct:ri·A co open ~ X)'Wrllt'•ll):c (:()rnmand 
line chat can save you o lot of menu· 
hopplnt!· allhough ~me functions :ue 
available only via the menus. 

WHeKi FEATUR£S 
Atlll1n81he better fearurcs of 511 :1re split
~n editing. hidden text. a not~ fot 
storing blocb of text. W>lc:s of contcn.ts 
and ~c:s. ccnt.crins on any point on 3 

line. 31\d a flexible foot:noCC function that 
allows ) 'OU to g:nhcr 3 group of noce.~ on 3 
~nalc pa.sc or More notes in a foocnote li· 
btal)• to ttu,Qe in different files. E\-en the 
\x:$t Of the fClltUI'ec j~ du~aJ)' llllplement· 
ed. For ewnplc. the new graphics pc1ge 
preview, which h:i.~ rnuhtple 1-00m k:\-ch, 
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FILLING PERFORM FORMS WILL START 
FILLING YOUR HEAD WITH IDEAS. 

Sy enabline you to design. ware· 
house and fill custom forms on 
your IBM PC or compatible. Delnna 
Technology's PerFORM has trans. 
Ia teo the benefits of ··iust in time" 

production to 
111ake most 
paper forms 
OUSOieU!. 

PerFORM 
scans with the 

l()€ic olthe 
best 
desktop 
publlstll~ 

software. 
Mer~ il with 

the best of data 
Pntry software 
Andeoesfar 

beyond both to save money 
and t•me. 

DESIGNW DESIGN. 
Fl1l.£RS FlU 

By splitting the functions into sepa· 
rate Designer & Filler software. 
PerfORM lets you rna· ntain coo· 
trol of des~ while you <.listtlbule 
Finer to every wori<.slation that 
needs it. Even better " ' th our spe· 
cialiled lAN Filler software 

WYSIWYGPWS 
PerFORM DesiBner 6 fil!er are 
graphic-based. You see on-screen 
exactly what your form \'"\11 be 
when you pc-int •L PerFORM has 
mouse drtvcn crcatJOn tools that 
no otner forms p:ocessing sort
ware has. And forms-dedicated 
features that desktop publishing 
software doesn't have. 

Here's a neat one. you can 
draw multiple boxes of any size oc 
proportion with PefFORM·s comb 
tool. If you resize. reshape or repo-

sition the boxes. PerfORM 
adjusts e\'ery other com

ponent or your form 
automaticalty. 

WYSIWYG flu.Ei 
What you learn 
once-how to use 
PerFORM- " II 
appty toall~ 
forms you atrcady 
knOw. 1ne lorms on 
your screen can 
be identiCal to 
the pape~ rorms 
you're familiar 
with. Virtually 

cvetytht~ thal tS rote can be set up 
to 1111 automaLJcally. PerfO~'-" e1tm1 
nates drudiefy. Saves incredible 
orne And even el·minateserro~ 
with avtomatk data entry validation 
that w111 block Incorrect enlfles.. 

And it imports from dBase and 
ASCII files and exporu updates 
transp-arently 

GIVE TtiE E.~PERTS \'OUR EAR 
Publlsh! ratt.'<l 1t • • • • • and 
wrote ... Surpa~ bottl the MAC 
pr()€1am~ and the other PC pro· 
erams .. Stewart Alsop. PC l etter. 
said it "ovtperforms them all" 

taM GAVE 
PtrFORM rTS VOTE 

--~• PerfORM is the 
formdesien 

llliliiiiiiMI software In IBM 
fAWN - Forms 

Available Wl'len Needed. It enables 
MS DOS PSl2. PCJXT or PCJAT 
users to obtain and ennt the most 
current ~Just tn ume lorms from 
their IS.\1\ S/370 mainframe AI'~ 
an 0512 version is more than JUst 
the gltmmer of an Idea. 

PHOSE 
1-~268-6082. 
PerfORM is so 
easy and capa· 
ble. •t's practi· 
cally guaranteed 
to eet you think· 
mg beyond the "'"''\ 
otwious savings 
to new ways Louse rorn\S. 

PefFORM 1\111 change the forms 
In yovr business. And maybe. the 
form of your business. Phone Oefrina 
TechnOlOgy for more Information 
and your nearest PerF<:>RM CJealet. 
PerFORM Designer 6. nller. S294.95 • 
PerfORM Fil~r. 5129.9!> • 



often gc:u conf\1.'\td 3t tht lop zoom ae·,'CI 
and diSpl:\~ the S3.rne text sirooltanc:Ousl)• 
io two ius. one O\'trlappins the other. 

lf )'OUt printer supporu them, 512 leu 
you print and <lli-play ,OOUt 400 cha.r.acters 
aboYC: the standard ASCII set by choosi~ 
one of four supplied extended clwoldcr 
SCts and then typing an Alt-lc:tcercombina
tion from a chart in the manual. Only a 
fr...::oon of the 400 chat3cters are included 
in the fOUJ default clwoldet sus. and you 
C'aJl edit one of four dupl.te:Ut $tit, if you 
want to use Wl)' or the ocher char.ldenl. 

Q)oosing.a typeface ill even more com· 
plicnted . 512's fon t menu make you 
choose: a ront by number. If )'00 want to 
choose a font that comes in a VUJ'ic(y or dif
feru~t beighcs. like the Hc:t'fctica available 
with many We! printers. :111512 te lls )'00 is 
to make your cboi<x: wnong fon(S nurn· 
bc:nxl from4.096to61.439. Can't~mem
ber thai Helvetica Italic is font number 
34,231'! IBM explains th3t it's easy to find 
cw: ju.\1 u.~ OSI2's multitasking funct.ions 
to open anocbcr DisplayWritt session and 
print the text fik: thallists the fonts n'•ail
able in yoor priMer. E ' 'efY other 3dv:lllC'Od 
word proc:e:s:sor ld. you c~ fool~ by 
rwne from a menu. 

The manual says you con include 
sraph.ics in 512 files but omilS the awkw.ud 
f~ dvst )'OU can't scruall)• irucrt them via 
512 u~ they've already been converted 
into lBM' RFT fonn:u. You c:u\, howev
er. bring 1n • WK I and . DBF mes with IQo 

sooable C3Se. 

COMPOSER EXlEHSK)H 

When you tum to the C~r E.ttrn· 
$1()11, you're in ~her world. The: func· 
lion keys are irnilar to those in sa. but the 

Dllfi:IIIM• 
512~ 
IBM Corp..~YQIJI 
dladllld Bot ... 
IJII""'-:~ 
6!Z.s.ees.~ 
£dlrWon. $21)0; 
'Wtdelrolll...., ......... 
,_.....:3NII RAM. EGA or VOA. OS'21.1 or 
-.... Dol8 al r.d drill.-. t tcOt lit•ded. 
kllbort:~&2~·· 
ctw.----~..,wetd~ 
,_...,.~...._b.ten~ 

..s~---.. n.eo... 
£dnlan plltle • .,....,dllldcpPoC*hi'G 
~hlc.- ............ c:n.dt.,.. 
ret tw no 11'0.-IUJIPI)it. 

CfiCI.I*ON~SEIMCEc.w:l 

TUTRRIATnNG FU'IUI& 
Bolt 10 8nd12"" ...... 
Prcportollll ~ 
~ .... ..,.ong 
~ ...... -end~ mllfVIne 
F~llnt~ 
~ ... totonl~ 
~u,...,. 

~~ 
'""" mode and replaCe mode 
SCrtkeflrough 

Small~ 
~conwnents 

~tcl9 andbonom ~· 
Malclnvn peg10 longltl (IIIChes) 

Variable page~ 
wilhin doc:IUmenl 
YMca! c:enteri~ 
Tabs can be entered~ 
T abl movo 'fWfiOn loft 
margin c:tlangeS 
Conditlonil pago ~ 
Patagraphs can be linked 
(1ogtctlef on ono p;ago) 

Unbrealcat)le blodcs 
Wtdowiorphan c:orctol 
Aulomallc: ~ numberi~ 
Aulom.alic reHCtrlg of pege IUT'IbeB 
co.IAMD STRATEGY 

<Mnmand fino 
Fult«reen menus 
~11'11100$ 

Me~ can be~ 
from ke)tloltd 
PIDII'IMnOnt ~ c.n be c::tlanged 
T en-enux dllallt5 .., be . .. 
&Cf'EEN DI8P\.A V8 
Sc:tMn dl!lpla)'S Nl« lne 
f\llet lne can be IUPPf' 11ed 

~--~,::, 
,. ...... lhownwtlletwllng 
Pll~~g~epb ,_...can be 
ciSpll,ecs~ 
Fonnll ~ §!!!!be !!!JEI!I!S! 
TEXT III1'RY AND IIJI11NCI 
~~ .................. 

...... ......... D'J$'1 .... ........ ... c 1¢111f .. .. -
• • • • 
0 • 

• • • • • • • 
22 18 46.6 

• • • 
• • Q 

• • • • 0 • 
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S.lt*ICAblodc 
P.,.aph blade 
Colwnn blodc 
~blodc 
8loc:lt can be oxtonded 
R*tmats auiOtllldcally 
atlet block move 
Cople$ ot mcMtt., anolhef ~ 
Sava ~...,.,...,.eo • file 
Append& blodc to .,.. uflttlo fie 
Seatch-an6-nlpllee 

Woftcl k>lwlld end bldcwwd 
Vlf16esr~ 
SeetcfleS Ylltlln OCher Illes 

PIWforma ~ seerc:t1 
PrMeMM~ c:ae when~ 
Caflrec:ogftze string as • 
complete WOld 

the$ wildcards 
Search-anckeplaoe lot tonnal. 
codos ot MttirQs 
Se~lotteatt 
lltttbltes (unc:Sefb, flalic. bold) 

T ex1 windows 
NuiTQw of windows 
~-ec:reen~ 
fy!lj5!!tn window! 

PRINTlHO 
~of printer~~ 

PoetSotlpt prinWI ~ 
Queue~ doc:umtniS lot pMifng 

C.n cNnge prtnl queue 
Prinlt block 
Pitta c:onfruU .... of PIG" 
P1ha cleoon*ulul ,...,. ol PIG" 
Pltra~PIQt 
~ ....... .,.,.,...,., 
=~ 

. . . 

a 
• • 
• • a 

• • • • • • 
• • 
• 
• 
8 

• • 
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• • • a 
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• • 
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• • a 
• • • 
• a 

• 
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2 

• • 
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WYSIWYG :scn:en with~ and bh· 
mapped fonts in multiple sizes and styles 
telb you lhal you've moved from che Kan· 
sas of word processlng in10 the <n of desk· 
1.0ppubli$hlng. lt 'sa nice place to visit, bw 
)'OU wouJdn't want to live there. 

It's nioc to visit because you can get 
kcming. leading, dropped Of enlarged~ 
it.als, hyphenation como~. and ocher DlP 
wonders. Unlike in DOS DTP programs. 
you can split the screen between two doeu
~. But you won't want to th-e there for 
dozens o( rc:a:!Oru. Fmt o( all. the tnw• 
portatioo is primitive. lnste<ld of using a 
mou.sc. )'OU ha\'C to use the Ort·Arrow 
keys to move the c::ursor long di!~Unec:S, the 
Shift·Arrow keys for small di.o;tanccs, and 
the unshiflcd Arrow keys for di:slanc:C$ in 
between. If )'OU JnS$ an Alt-Anow key. 
the program will merely beep at 
)'OU---SOillething it does all coo often . 

Youc:an impongraphic:s files as long as 
you choose one of the sample files includ
ed with the program. a TIFF file. a Locus 
.PIC file. 0t one of IBM's own ~ics 
formats. CorrlfXM~' also directly suppon.~ 
IBM scannm. lfyou have any .PCX ftles, 
)'OU'II have to leave them Ill the door. You 
can flow text around rectangular graphic:s 
but not around in-egular graphics. 

Compo~r·s Styles menu showg )'OU 

CAXtly what your~~ will look like. do"1l 
to the jagged-looking fonts )'OU see on
.scrccn. With any non-Pos&Scripc pri:n(ef. 
including the HP LaserJet. Compos~r 
doesn't usc the fonts that come with the 
prinut, but only it~ own pptUcs foots li· 
censcd from AGFA CompugJaphic. Com· 
pmers versions of these fonts arc coarse 
and can malce a lasc:r printer look like a dot 
m.auilt. E'-en lhouih the fonts are graphic, 
you can't scale them Ill princ cime. If you 
don't want to~ the fonts genero~ted ac in· 
stallation, you tm~ to load a Font Ubnui· 
an program that gcneratC$ new screen and 
printc:r ronts ;and then use those. The pack· 
age '-"'OllC$ with versioru of1imes. Helve· 
tic:a. and Courier • 

Corrt{JOUr will u:se the Ttmes, tlelvc· 
tica. and Courier foMs in PostScript print· 
us, but only in sizes tJw match Compos· 
tr's screen fonts . You can't u.ooe any of the 
ocher fon~ that oome wlth almosa all Post
Script printcn todlly. Don' t get the idea 
lhal you ~ ~Qt C()mp()S<r tO proof Po$(. 
Script files thai you I~ send otd tO a ser· 
vice hureau . Incredibly. Compour 
doesn 'c let yoo print co disk. 

To help you find yoor way around these 
two prognuns IBM now offers toiJ.free 
tech suppon, though we found its uscfuJ,. 



ness spotty a1 besl. One tcrlultcian read 
pwagcs from the 512 manual in answer to 
a question about C~r 30d then P ' 't 
me answers that wm: simply wrong. Dis
playWritt"s two-volume looseleaf fllllD

uals are written in LBMesc. a language in 
whkb elemental)' concepts are expJaincd 
in vast deW.! wlille co•x ones are left 
sk~hy and incomprehensible. 

If you work in an 311-IBM off.ce th3l 
U.'ieS OS/2, you're going to use Dl.fpllly
Writt 511 Compour, 3M you can acC()m· 
ptlsh a lOt with it if you're p:uieru enou3h 
to navlga&e its me:tW and generous enough 
to ignore its qu.Ut.s. But if you want oonve
nieoce and ease from your wad proces.'iOr. 
move to an office that uses WordPtrf~t or 
Micf'OSb/t Word. 

MlcnaJft Word 5.0 

Microsoft Won/!$ Microsoft's S4SOqutclc· 
change anist. If you don' t like the way it 
looks wbeo you ins(all it, you can make it 
look like a oompldely di«aent progrum. 
[)o you Want 10 l"enl()\'e the dooble·bor· 
dc:rcd frume that surrounds the &c:.lt win
dow'! Do you W1U\1to dispby a ruler line? 
Or remo\"e the two-line menu. with its aJ. 
phabctical List of commands"? Or display 
aoaprinting chtm~cters like paragraph 
marts and tabs? Or :wigTI scrc.cn colors co 
any srylc of acxt or any element of the dis
play? Or. with a graphics adapcer. display 
iwics and superscriptS. or put 3S. 43. ()f 

60 lines on-screen? Or di~'Piay text \\ith 
true line-bn:ak:s that scroll off the right 
edge of the sm:cn. ins'cead of breaking the 

MICROSOFT 

Suitabi lity 
To Task 

o..ktop 
Publishing 

t.laoeoft Wold 
Mullif,lll8 
WOidPel1ece 
WotdSW 
l.olua 1·2-3 

SP£LUHO CHECKEJt 
AND HYPHEHAT'ION 
spelll'lg c:tleCitM 

Number of wcxd&ln cldloNwy 

Maltkralm """'"** of user dc1lonaries 
Spelk:fledcs defined block 
Legal~ chedter 
Mecfcal spoiJ'"G cf'leckof 

H)opl'lenalion 
Based on algorithm or dcllonary 

lnsefts SOft~ Allow$..= &Oft hyphens 
I rem 
Ael!d)uacs to addldons lWld deletlona 

MANUSCRIPT PREPARATlOH 
Footnotes w ondnolos 

Oillenwrt lordS 
Aulomll6o numboring 

~lllevel W:lte of contenta 
t.t.lllileYtllndollfng capability 

~ 
DESKTOP PU8USMNO FEAlVRES 

Snlld~ QOUml 
~It ..s snald'"G counns 
OtiNmePIIIII 

Maxlnun IMTtler ot cobnnl 
' 
Nil julliiSclll an lf'd 
~ 

SidHiv~ooUnnl 
t.taxlrrun runber of oalumnl 
~c:GUnn 
'Mdlhlll'llllllllle 
CoUIIn ... dlllned bJ 
moving CU'IOf 

~CIIclal - Y• Q-MD 
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IIIII ..0 
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010 .,.. CliO 
we ..0 ..0 
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Taxi ftcMq 8lound ~ 
p~~ 

RJ!t-page por1nllt monitor supported 
Zoom Image 
lrlllOI1J clrdy from PageMaket 
lmpoi'IS cirec:tty ltom 
VemJra Pub!Slef 
EJCpolts clredtf k> PageMII(et 

Expor18 drec:fy k> V!!!!!l!! P\A)!ls!!e! 
NUMERIC FEATURES 

AN:hmecfc opef811on& 
w.ctlln doc:umtnl 
~ cal()ulatiof\s 

Poe-up cab.llator 

WoldPwifed O..llllni!Wrt .. 
s.o 
~ 

• • • 

• • • 
0 
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0 

• • 
• 
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• 
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• a 
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• 0 • 
o a a 

• • • 
• 0 
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lllleS for con~oienoe IU the edge of the 
saec:o? Or display the coded abbrev~tions 
of~ fOC'm41S to 11\e left of the para
gr19bs thcm.1ch-es? Or c:oll41pse orc:ltplllld 
a document crta&ed USing Wmf s bullt·in 

1 outllnct? You ean do all this~ more with 
a few keystrokes or mou!le twllclle$. 

M icrt)J()jt Word is just as 3dep( 3t mal· 
ing quick dlanges in tC::\1 as it is in d\ang· 
ing the SQ't)CO. An)' 'A'Ord processing pro
gram can transform the format of a page by 
using stylcshc:ds of the kind pionc:c:n:d by 
Word it$tlf in 1983. Bw Word malces it 
easy 10 cransfOtm anything on a page, e\'UI 
if you dido ' t lxlchu to sec up 11 :stylc:shc:el 
fU"St. A fonna1 scarcb4Jld.n:place fu.nctioo 
Ices you change any tc:xt from 12-point 
bold-underline: Courier to 10-poiot italic 
Times Roman in seconds. A single: com
mand lets you alter any JXlf8iT3Ilh with a 
one-inch first line indentation to a half
inch indentation without searching for 
each (>3t3gntph in the file. 

You can decide at any time whelher or 
noc to print or display "hidden" ce.xt, and 
you can change your mind again after
ward. With stylesbc:et.s. you can apply 
highly cla.borale formatting to a paragraph 
simply by putting the CUf'SOf anywhere in 
the paragraph and typing the Alt key and 
one or two lc:tcer keys. E''<:tl wilhout style
sbc:ds. you only oc:c:d to pn:ss an All-letter 
key to apply common formats . 

'Be$ides m.lking quick chal'l~. Wurd 
also SU\ 'CS and prints qui<:kJy o.nd lets )'OU 
move quickly around a file:. It C'8ll now 
paginate on the: fly. and when you jump 
from the top 10 the boaom of 3 file, $\!tO
made p:aginatioo doe.ctn't slow you down. 
Wonl paginates in the back.gtow\d. so a 
page: break will sometimc5 appear on
scree~~ aftcrthc: tc:xt in wtlicb it occurs. Un
fonuruucly. Word is too quick to abandon 
dc:lc:tcd tc:xt it bas only one-level unde
letcs, compared with lVordPufeds thr\.'e 
and NOlO Bene's five. Bur Word now has 
aulomatic timed backup. so you~ ~v
er text dektc:d 20 mimncs ago . 

MAKJN0 TEXT LOOK 0000 

sa l 

No word processor approaches tbc: ease 
witb wltidllVQrc/ lets you fonnoat teltt, both 
directly through funnatting convnllnds and 
autOfl'l.alically through stylesheecs. Some 
of WQrd's fonnauiog func:tiuns can be du
pliC41tcd in other pr<>graJT\.'1 only through te
dious and unreliable macro progr.unming. 
For example, ifyw format a partlgnlph to 
be preccdc:d by a one-line: Sf*C, Word 
knows c:nougb to omit the extra space 
when the~ OOfllCS :u the lop of the 

l'«l'IEIA~~ ~ 196$ PC ~IN_! JB) 



new 
Lase~; 

• 
J 

At only $1495; it's got your name on it. 
The HP Laser Jet printer 
ram.Uy has expanded
in a small way. 

The new HP Laser Jet liP (as 
ln Personal) fits right on your 
desk. And, with a price almost 
half of the multi-user Laser Jet 
Series n: into most budgets. 

Its simple front panel gjves 
you easy, push·burton control 
over the menu, the 14 internal 
fonts, form recx~ and other 
functions. It handles four 
dlf'f'erent paper sizes: letter, 
legal, executive and A4,as 
well as em-elopes. In portrait 
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or landS<·aJl4' <-on figura
tions. At four pages a minute. 
from one or two paper bins 
( the second is optional). 

The 512K s tandard memory 
is upgradahle to 4.5 Mbytes 
for more complex graphics 
and publ.ishlng programs. 

And. of c..-.XJn;c. 
our new printer 

is compatible with the HP 
LaserJetSeries II and virtually 
all popular PC software. 

So calll-800·7152~0900, 
Ext. 277J for your nearest 
authorized HP dealer. Then 

CrRC1.E30S ON REA DEll SOlVtC1! CARD 

in I nxlucc pl'Uplc al your 
company to their very own 
HP Laser Jets. 

There is a better way. 

FJ/o- HEWLETT 
.:~ PACKARD 

J9 ..... 
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l.flctosdt ~'$ 
~Sheets are 
displ.lyod W1d edited 

n •ICttell~CC~e~Md 
!Tom 1ho Glltry 
monu. Fon-n~~~ng aor 
W'Pf pal '9iCJI• Qll 

be d88crlled ... 
exlnllteiiM!ilble 
~ 

ACic:toslolt ~ 
can ~dlllttent 
l*tt ollht..,. 
C)OQIIn8nt.,upeo 

·~~~ cnoo. ThlleaiDrs nm 
eo !hepar~ 
repreMI"II 

"YYe code6, 

Nlclrxsolt Wctct'a 
~aaeen 

Pf~almoS$
readablo em, but 111o 

mago Qln'l bo 
OfUtgocl eo I"'III'NN 
fnodeW. 

page. Word c:an automatically keep a 
heading and tc~t together by forcing the 
l&st linc:s of one ~ to prinl on the 
same page as the f~rU lines of the next. 

You can put bo~es around tc~t simply 
by moving the aJnOr into a pantgr.llph or 
higtllighting a block and pressing a few 
keys. You can position a paragnph on a 
~and make other at flow around it, 
although Word sornctimcs gets confused 
by the n:.suJting narrow columns and prirus 
two~ on top of each other. 

When Word' s original authors re
thought the whole coocqlt of fonnatting 
tt~t fora printer, theygot it almostcOOrdy 
right. They divided fonnanlng iroo ehatac
ttr formats (type styles, tuc auriOO.CS IW: 
italic), parag.raph ronnau (i~. line
spacing. space before and a.ftet). and " di· 
vision" formats (IJW8lns and column$). 
Then:. $nothing Wl'Of\8 with tbe concepc or 
divisions. e:xcepc that Word takes them too 
seriously. A single chapcer or repon can 
have multiple divisions. but Word insistS 
on assigning the number I to tbe fU"St fooc
notc in cxh and forces you to renumber 
the notes in any ~divi.sioo by hand. 

For all its skill at basic formatting , 
Word doesn't equal the subtlety and pn:ci
ston with which WordP~rf«t controls a 
pnntcr Word docsn ' t let you adjust lc:tter
spocing and wml spacing anywhere in a 
document. doesn't support kerning. and 
offers a limited number o( widths for bor• 
dets 3nd line . W<~rd coroes with princer 
drl\~rs thal sometimes include mon: fonts 
and cartridges than the printtr can hold at 
lilY one time: if you don't usc a utility pro
aram to modify the drivers. Word's foot 
met~u often lets you choose fonu that you 
don't actually have. wilh diWtrOUS n:sult:~ 
on the printed page. Word suppott'! more 
than 275 printm, roughly half the COVet· 
age of WordP~rf~t. 

To print a nonstandard fon:ign or t«h· 
nica.l character. you haYe to figwc out for 
yourself whether )'OUT footS suppon it and 
then rc:rnember which ASCII character 
you $hould type to the screc:n in Ofder to g.~ 
the: completely diffuenc chat:lae:t ~ you 
ww 31 the princer. 

BMGNQ .. GRAPteCS 
Word impons mosl standW gtlllphic:s for
IT\llts and lets you n:sizc ima~ and ~ 
lion them in relation either to the teJtt or 10 
a spccifsc: loc.ttion on the page. Text can 
flow around rectangular but oot irregular 
graphtcs. A scnxn-c:aprun: utility leu you 
rota1e images 90 dcgrt:cs. 01'39hics thc:m
seh·cs llt'C oot included in a Word file. only 
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Doth 
it's 

so tofind 
yolire loa ~for? 

quickest) easiest way to find all the infonna
tion kept on a PC. 

You're looking for a particular piece of 
information on your PC. But you can't remem
ber which memo, spreadsheet or even what 
type of file its in. And you don't want to search 
through each directory, much less load and 
unload every program to find it 

Enter wwsMagellarT, the revolutionary 
new software product that provides the 

Magellan is the first utility that lets you 
instantly see the complete contents of all your 
files, without having to take the time to load 
the applications first 

In seconds you can perform a search on 
a phrase, a ~an idea or even an entire file. 
Not just key words. 

And once a file is found, you can launch 
directly into the application in a single key
stroke. It's all loaded and ready to go. 

Magellan is designed for every level of PC 
user. And it works with the leading DOS ap. 
plication software programs you already use. 

Calll-800-345-1043 for a free 
Magellan demo kit 
Ask for AQJ -3593. And 
spend your time work
ing with information, 
instead of looking for it 
on your PC. 

Introducing Lotus Magellan 
Copynghted matenal 



PERFORMANCE TESTS: THREE MAJOR WORD PROCESSORS 

All three of theM popular, high· 
end word processors perfonn 
well on our tnts. The speed 
differences are slight except In 
Isolated cases. Clearly, when 
you want to decide among 
these compeUtors, feature seta 
are a far more Important 
consideration than relative 
speed. 

For thls set of performance tests. PC 
Lobs IO$tod undor bolh 05;2 and 
DOS. OisprayWrite rs represen:ed by 
tis ~ghest DOS venion (VerSlon 4.2) 
end its OS/2 ven;ion {51'2). Our test 
equtpmen1 was an IBM PS'2 Model 
70·A21 rvMing at 25 MHz with a 
120MB Mrd disk and 4MB RAM A 
Hewlett·Packard laser Jet Series II 
wtiS used for pM Mg. A SO,OQO.byte 
ASCII file was usod for testing and all 
11m~ was done wtth a stopwatch. 

Program load Elapsed T1mo (socondJ) 
The Prog11n1 l<*l ~11cr.es toN 
~erg n Qkc!Jo 10 ao» 1t1o ..ons 
or~:ang p-oqr;vn trom 1110 ~ 
d~ ~ tho m11mort: 11-,o Emor l#f 
1:i ll(ll~od >11 ~ CO"n"n¥d lr.o IW,fh 
IICIPit~ e<:0\'8) 10 momaot 
IIIII k8)'811okes ~ ~ U(lftHecl n 1M 
OIOQIWII 

•o ................................................ ~ 

32 25 34 31 J2 18 

Import File EJapscd Tlrne (:u~conds) 

Save and Continue Edit e~pwd 'Tlme (MC:ondsl 

- - -- -

Save and Blank Screen Ellpsed Tlme (aecooo9) 
TN S.W.. Mit Blri ~r .. n Mel \l6d8 
o ~ 10 ,... top M,., Ollllo lro, lllol'l 
~""' .. 4tt ... ~o,.-
n .... ro :uru .oJn the~ !Of 

..... ~1M u., ttld ~-· ..... 
:IC<OCI'I ~ C'oll'.t!CJ o·d t-o CO'I'mlii'CI ""• 
01 rr..nw~<l~l-' n ., SNCets 
~ 10 I.e w-•11\1& ..,..., 
~-t·hdl~-.·-"''*' 
~~INI•'"'D~dcl 
IICIIIUr.-8 p;kfoo~ 101\,t~tQOo 
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iltlnflnll CJp ,., ~ 

~- of ell, SuperSeft fMJtMttrldgfla utHize 
the Laser Jet~ duM ale* fO worlc altnulteneously, 
giving you all the 1onta you need without ever 
changing carrtldgN. 

Others claim to put over 160 fonts on a single 
cartridge, but their shortcuts can boggle your 
software drivers and leave you unable to perform 
simple operations. SuperSet drivers allow you 
to lnterfa~ more easily with WordPerfect, 
PageMalcer, MicroSoft Word, and Windows. 
Wordstar 2000, Lotus 1-2-3, dBase Ill, Display
Write. Multi Mate Advantage II, Ventura Publisher 
and other popular programs. 

'S.Ddby lefWn'r,_,.llf8fh, tar crullllvlinil 
oonalat8ncy. Aller ell, we.,_lheOtl#y eotnPMY thet 
olteta the complete family ol HP font c:atfddrlel 
and~n~at~AmZA~am.~ 
warranty. 

II you want the world ol fonts In the palm of 
your hand, call your nearNt JetW.,. dflaler and 
ask for SuperSet. 

by Computw Petfphenlll. Inc. 
661 Rancho ConejO Blvd. 
Newbuf}' Park, CA 91320 
Tel: 8051499--5751 
Toll Free: 8001854-7600 
FA X: 805/49tf.8848 s.. ... •OOUCEX WetltwOOctl•....., 
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an inuruc1ioo 10 include 1~ ynphic a1 

prinl cimc:. TIFF files are notH:tably de· 
graded in pnnt111g. even :11 Worcf highest 
rc:solulion. Word now offers a graphic 
page preview. bul il displays only a min ill· 
ewe image: with ban:ly n:adable CeJtt Md 
can'l zoom in fora moredclailed view. 

It isn't hurd co team the OO:slc:s of W()l'd, 
The pGpCrtx.ck manuals are dear and sen· 
sibly armngc:d by topic. The oo-scn:cn 
menu gives quick acces.'l 10 e\.<oentio.l rune
l ions. and 31\ything you don'1 find undct 
1he obvious places is likely 10 be found 
among lhe miscellaneous functions gath· 
crcd under Library . Tucorial files are 
linked 10 conleJCI·scnsith'C help. so )'OU 

can get u quick. foruscd lesson e;wctly 
when )'OU need il. 

Word's menus. which yoo n!xh by 
pn:~ing che f~~:e key. are mildly incoosis· 
Lenl in design. In 1hc higher level of each 
brunch m the menu Cree. you can choose: 
options quickly by ~ing let1er keys. but 
atlhc lowt:St le,-cJ you ha\'c to u~ chc lab 
or aiTOW .. eys 10 move :around chi: diffl!ttnl 
fi!Cid:s in the menl)--oM(j then you can~ 
letter keys again 10 choose among thc ~ 
lions in c::dl f~eld . If you usc 3 n'IOUSC ex· 
clusi\-ely. you won 'c nocice 1hc incoo.«b • 
1e11cy. buc )'00'11 gtl )'QUr work done more 

lo~·ly. You can e.KI I ~ ..ubmenU) by 
pn:~ng Esc. but some muke yoo po:ss £ 
for E.'il. To rename a file you U!SC the 
TraM!cr Rcna1nc menu. bw 1ocopy or de
lete the same file. )'OU need co jumpo\'crlo 
chc libnlry Document· Retrieval menu 

Wlk:nc\'Cr you can lill m a menu fi!Cid 
with :an iiCm from a lisl. IVoro lets )'OU 
pres..' F I 10 ~ 1he avaibble choices. lflliC 
c~ are :a I~ of tile.«. !he scn.'Cil gives 
you convcniCf\1 3CCCS.1 IO other dri\'Cs and 
dinx1oric:s. o.Jthoogh Word incorwcniencly 
refi.ISCS 10 display lhc ducc: or size of the 
fil<:j lc ted. Wmd's kcybooro ~ o.J I sble:S 
of 1hc functioo keys. Some keys gi\'c )'OU 

aoce.~ 10 funchom like 1.'\lllOI' linc-..lrJw• 
·~· which yoo can., ~il from lhc: 1~00 
"' :all. Other key · ~ 'hoc1~-u~' to ;an :ut>i· 
lr.ll}' .SCh.:<:tiOO Of OJI(I<JnS nocmaJiy ;tY;Iil• 
:Jble from the menu: in lb 3d:s. Micrusof\ 
uses these shortCUL'i to dwm th3t Word 
needs fewer ley~trokc:;s lh4n WordPt>tft't.'l . 
but the s:honcuiS CO\'ct only r1 small num· 
bctof iVord's manyopcioos. 

With a mouse you can usc: scroll bars in 
the OOn:ler or the ll!.(l window 10 IUll1l 
around a document wichout lllO' 'ifl!!. the 
CUtWr lh:s1 ~IIC lhc ICX I..:t~Cry potnl. 
Usintt ci1hl:r lh¢ n~lUill! ,,.. :s menu. you~~ 
$J>lil 1hc scroen in1o up 10 eish1 windo~ . 
inclu<Jm~ :~ footnote window lhat ;aucon.at· 
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- THREE MAJOR WORD PROCESSORS 
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icaJiy di.spl:ly the OO(CS linked 10 the tC.XI 
thai appc:m in anochc:r window. 

STYLE.SHEETS 
The one stcc:p cliff in the: learning CUI'\'e is 
the point where you SWt 10 le#n sryle· 
~- Word makes the climb eas~a by 
letting you f trStiJ)ply format to lCJtt and get 
an idea of how the new format looks. and 
only then lt)Cord the form3Uing to a sty~ 
~though you can still save steps by 
typing formatting coounands direc:tJy inco 
a S()'I¢Shcet. 

Most Word wen~ probably nc\~r tooc:h 
stylcsheds and rnaf\3iC very well wichout 
them. But if you use proportionalcype or 
any modc::ratcl)' fancy layoullS, )'OU wiU 
only waste time by not modifying a.t leasl 
the default stylcshoc:t. Unless )'OU modify 
the Styl~. Word defaultS to typewrit· 
et-Slyle$u lines per inch, and you'llllll''e 
to change the line spacing by hand to the 
''Auto" setting. Word.P~iftct, inconlt:lU, 
automatically adjusts line spacing co maach 
any font you choose. 

Unlike mo t other word processors. 
Word'll mai.l-mtrge and macro functions 
use virtually the same straightforward 
programming language. Progroammed 
macros. ke)'Str<>ke-rccorded macros, and 
boilerplate text are all stored in Word's 

~Wor'd, 
Vtnion&.O 
~Corp., 160U 
ru; 36CIW~ Bcot 
07017,~.\YA 
fle073,(?06) ~ 
Utt Plfct: $450, 
"'P'.1*)e hom~ 
·~$7! 
A.Qum: 364K RAM. 
llle'll chs• and I!!OIM 
~.g~(8'(1~10rpaoll 
pnr.~OOS20o-OS21.001~ 
In Shoft:~Wor(1f>.OIIS ~Wfy 
l~tllnelg'fllO(!; 11fhlcll)..re5. j:~ 0 
Mromely~ llnOCOO'illl'fOtl\ .-.d~ 
PfOO'r"~Mkt06artO~nNS;tll> 
~ ~u&tellltMOIMI'frXt~,-.., 
&l'd~.e'\'twl&nyCIIII!JI•OOd~ 

CII!Cl£ 3t7 ~ REAOEil6E.A'IICE CNIO 

"gl0$$iry" Iiles-eicher in the default 
glossary or che glo aries for pecio.l 
uses--and boilerplate text otn be a:ssoc&at· 
cd with styles. Macros can be in\'okcd 
from key combinations and can run DOS 
tOOlllllllds. The pOwetfuJ ~ function 
let you vary the CCJtt included in a docu
ment depending on w~ certain fields 

have rwmbc:n; gre;ster or lesser than num
bcn you specify or oootain pi3CC·natnc$ or 
any other text. 

Word's speller is now integrated into 
the re:sa of the prognun and can nas minor 
errors io capiutJIZ#tion and punctuat.ioo. 
Although. as with any speller, you can add 
words co a I.ISCf' dic:riorwy. Word can't dis
play added words among its suggesu:d aJ. 
cemacives when it finds a miss pcllins. 
WMI incorponces lhe indu.wy-$Undw 
WordFindt:r thellauNs. The hyphenation 
fWlCtlon uses an al~thm and can't be 
supplcmcmcd by 3 dictionary as in Word
Ptrfrct. 

Word's dotument retrieval feature lets 
you locale fib by searching for text in 
summary screens or the files lhemscl\'CS. 
You can link Word documents to spread· 
.stleets of up co 32K, but you mllSl gh-e an 
expJjcit command to updllle cbe JinX after 
altering dlllll in the worksheet.. You can 
also link 3 documel\lto JXUt or ~I of other 
Word documents in the same way. 

Wi1h.in a sl~ document, you can cre
ate aucorn:uic cros;s.refercnoes as well as 
an index and a table of contents. 8och 
CTOSS·refcrencc:s and linJcs between docu· 
ment:S econonucally make use of Word's 
new bookmark feature, wb1ch !ellS you 
jump to a named reg ton of any me without 

\'lORD PROCESSOR PERFORMANCE TESTS: COMPOSITE VIEW 

'-M-e vh:J w:n.co got rfD 1 ~ ~ ~ ~ ttto~ wo'k CC" 11>0 ''I Sl'out3 
r>olt 11\/IC WC.'Cl~ 50 (OS'.'I -~ ttwlllWII$-lln bO!'I Sil1oo 1;)5!• FQ<' jllfTII)IICJ 
8!01.114•~ a~tltJS f'l011r$41~1d\f0<' ~<' 101-UJ I\~ SO 
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~Of" tcr•'lf1tl otcw ~'flit Mtl~ 
D.~l\'r.1'0~2 W» WI o.<~ I'O<.r r:l !hom 
Sh:o ~ ~IDCM~IIt\ ""» USOCI lOt 
l~og. ln>K r:J tosa 11\¥1. 
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making you sc:m:h for specific lc.ltt. 
If you want to exchange Word docu

ments with users of other softwnn:. you' ll 
ha\'e to either buy a COO\'ersion progmm or 
hope that the other softw3tC comes with a 
coo'-e~ioo propam of iiS own. Word can 
~port fi~ m ASCII fonn:u and Micro
soft' Rich Text N>nn~c (for exda:~nse 
with Word for the Macintosh). and it 

c:omc:.s ~ith a utility to cocwen files into 
IBM's DCA fonnat. Beyond that . you're 
OO )OOtOwn. 

TECHNICAL SUPPORT 
Micro~ft' technical support staff is 
knowledplc and poU~. ss they should 

be when answering calls that you ha\'e tO 
pay for. Unfortunately. tech :support 
wa~n't :lbte co offer f:ut futes for the nwlY 
lncompatibtlitic:s between the fi~ rdease 
of Word and I'TWlY combinalioos of VGA 
udapters and h!lldware. including pn» 
Lerm with some all-IBM machines. 

Microsoft ships only one vct'Sion of 
Wtml. whidl you c:un ~ for DOS. 

BEYO ID THE BIG GUYS: The Best of the Other Word Processors 

~ Edwtrd Melldteeon 
PC Muxa:m,.·._ cdatOC'\ Ydnnowcd the 
55 pachft." ~\ll'd in uur "oo.l pnx~: ~
Uif bludllth&ct (~hn.ury !9. l<)g81 
~~n hl li\1\' Editor'' o.»>:\."' ,\'(1/(1 

Btr.t• 2 0. Q&A Wmr . Micro,t>JtWol'll 
4.0. WtmiP<•rfrct 4.2. ;md X\•Wntt" Ill 
PitH 'l'h~· \tuJy un WQI'f( 5 O.md Won/· 
Pc>rjw 5.0 a t~Jld-ted an the .liCconlp.J· 
f\) tOF C:\3Jo:uaon' What'\ the lutt.!\1 
11\!"' un the udll!l\! 

lltc '-:'1 ~~~oc tell' ruanaJlulaun, 
te\1 rcma•n' Dr.~gonfl) ~oh~art.!', 
~Q5 ·""'"" Bmt> .\.0, "''h a ll13j\lf up· 
l!t.d= to 4.0 due .uuund thi' fall. ,\'<Atu 
Bnu-bq:.il'la\.S~IX\1 PI~"',("'"'~ · 
1kt11~' OUld h." ~ro~n mloa matchlc'' 
•rN~Umcnllcrrm..on~. modalyang. JJld 
fonnJIIIRg aiJ fonn, o( (C\1. ll~ I..C)"• 

bo:uU '' dclhel}' btn logac.lll) orgJniA~ 
und ind!Jdc, con.,cnicncc. ... like l l!)!\ 
th.tl '4,,,11 l"u "''~' \llliUIWnc:Wr 
1~·. a \lll.all <JU<lWIKIO an.atl.. I..¢) llul 
o~llt,Hl\illteoall) ~"~' \lih<cl~r l\1 an-<n 
an opco&Of or cln-.int qunC.tiiCII"' nl.lrl.. 

dum~tl'f. and onc·kc:y~mlc tran'JlU'i· 
l.klfl\ <\f \\oiM'\1~. \eOICflCC\. and p.tr.l

gr.lph". It rcmcmhcr. the Ja.,t ten ~areh 
.mro:ltcplJL'C \Ill OJ!!' a11d lla\ a li~e I~:,~ I 
umklctc buffcr. N11tn llr11r u l(cr\" 
rt~hl) CU~IIIIIIt._.,h: ')'\11!111 Ul C\l)la~ 
tbh: uuthn~:,, footnutc,, t\able,, und 
cm:s..'·rclc:rci\\.'\:O,. and ll\ buall-in tc\1· 
~ kt-. )~)U ok.X~'' lllC~)10 Of f1Jc, 
10 ~'"'nd' A lbS add-«t bitlla~ro~ 
ph~ (ll'\)'gfollll autt"ICnatc\ repcatL'il rder 
CllCC\ fot Jc!WI and .);:.JderntC: WOfl.. 

\ 'ow Bt;IC ~el\ 11\ pc..,_.tbbit ~pcC\.1 
tmm ,1 "'"'~·up \'Cf'\10\C'I ol the X.'· 
Wmc- cngane but adcb. """'w.> ol func
tton' ch.lt ,'(\\\'me' it~lf Lh:,n'1 h.s'c. 
All ,l{ "' hundteiJ, of luno.:tklfl' ~ 
ll\IUII.lhk from Lofuc,.,t\Jc mc:ou,. but 
3tJ, m.:W uo,cr., C".m JUffip to u \ffiatt 

command hne th•ll lets ~ou qd~ 
thsou~)l ~ather \."Unllnanch cu ""'"" t\! 
I) ping. II )\lt.h:loo' tntnl~r.Aphic,l'".IPJ 

lfa PC IJAGAU-JE NOVW9ER 2! 191!9 

bilitic-.. ~ou rna) lind thu1 Nusa n..,,,. 
\Urp:L<;SC..\ boch W<wd and WortiPrr/r'fl 
in ,~,.., powt:~ a' :1 ta:\t pr<Xle.,l;(lf. 

SynlaniL"C', S l99 Q<(A Writr n:
m:JIO~ a '-rnoodl pcr1ooncf tn the cxcx:u· 
""~ clu."'· "£he ongmnl d13n1Cttr-modc 

~~~. Vtf1lon~.l 
LDI.4 ()e.~Qctp $c.nct0')0 
Pa.y ~d}O.W.C;>t42, (61 71Sn-
8500 
Usll'rb:$1~ ~ret:S12I<RAl.\ 
1=2~00S2.0a~. Gf~~ 
NQU.f9010'~""-'-

0fO.£ M C#41!LiloDERSER\"CE CAoAO 

MICe~. Vet'I!On;J..O 
~So">>'m'. 285 Wc:ll ~.1Y 

600 NlwYorl.NY10013 "12)~ 
UltP'Ib!~.~~l1<9 
$166. tO!O ~ ~'emo-e $12& 
I~IO:>b~I-Qntoa*llt ... t•-. 
~iiiOIUI ~:SI2KAAM 
llltd dt.lc • c<o r • r • ded. DOS 2. 0 or bter 

011(\1" -(lNA(AOt:Q~IMCC~ 

~Wl11e,. Vtnkln2.1 
Sctr.r.n P\..Olsllrlq Cctp., p 0 eo.. ~(l 
100tt.a~Of ~.,.,CA 
~.(415)~10 
Ull Price:~ Aequl,... · S 121< RNol 
Nfd~,.,<IC:Cf~ 00020alltl:t 

QACU:~OIW~S£RVIOECAAO 

QI.AWnt. 
Sy'rmlCOCCorp IQiOl Ten. A .... 
~no.C" 11501.4: C4081~ 
UMPrioa:$1~ ~u.,OM w,fl' 
Sl!1.1 AequiNI.3&4KAA~IS121< 
ta:rrmoMod.~"""'~~ 
cnphC:r; ~ IWO d»-4'.-ltWd~ 
r~toedi.OOS20«1l11Cif 

~ ... ,..""' 
X,O~..tt"C..41Mimf19Ad e.Jcnca.MA 
0182) (!081671~ 
u.tPrtcr.$&45 ~31WI(RAI.\ 
t.iOcloGcOI\OIIIIIII'ddJi~<~dtdJ, 
OOS20et~ 

Crlt.U c ON At~" Slft.Q c:A110 

\o~t,ttll'l '' ~t il .1\olllable. whik: a llC~ 
.. ~,,on, IJc,f;,\fm~ Q&A Write (a!J;o 
$1 1J9).1.""("11t~ w1th .J runumc '-cr.-ion of 
Tllndy·~ Dt.<t..,a~e grnphk: inrcnxe. 
Both \'Cr\lon~ u~ clear and logical 
menu' The btuh·in dat.abw.e. ~ ilh up 
1(1 1.000 reC\If"d.,, l i,·c~ up (() C\pc!l.'ta· 

tion.' r.u..cd by the ha~h-IJII)"'Cred Q&1\ 
tbt~~ p.~ek:.~ l hc Q&A pockagc is 
wc.ak m IClflllatttng fC3tUI"C\. bw the 
nc~ D~'A.Mattt vel")ion ~~ \Ofnl: 

gnphtc fonnau und include~ .s gr::.phic 
p.l~C fl"!\ ICW 

l·or C\pcrt user.. X~Quest's X)· 
Wnrr Ill Pltu rtnuiru. al~t edenncal 
to the '"<"eon rc\i~cd l:l.'lt )C3f~ll 
tha! ~an. comnund-dn\4!11 ,peec.~ de· 
11\clfl lawred h) 1\;11\l·b•ncn JOUm.lh~~ 
f\w tmud ~tl•MI.'f'. thr: t\ Lo Carr~ 
n~nu"htppcd "ath rot"<lltcoptcsol the 
prugrum ll\3kc the progr.un· .. imer1310C 
more tn\ uin~ A nl:.IJtlf ~ •~ IV 

nll¥etJ Ioria~ tha'> )'Cat'OfC:u1) nc,t. 
Dunng the p;bl •~u )t'"-"' ar. ~oa_,, 

one other progrJJn M a-.cet~ded intu 
the he•~hh rc..chcd b) 11J81t'" Edttot' 
ChcliCIC' Snllwttn: Publt~lll£. • Proft:s· 
'Hmnl w,,,., now tn VcrMon 2.1. 
equals l.lC' bc:1tcl") DtJA.ltftltt• Q&A Write
an ah fonnaating. graphk,, md d:u.a· 
ba...c fun.:tiom and n~\3~' I<) be C\"tO 

~:~~ier tC) lc;ml and U\C. Prmh.'f :u1d font 
'UPJU' ~~ e~wll)' ~rung. ~enhcr of 
Chc'C C'CCUli\'C 'o\onJ ptUC~'iOIS h3.~ 
footnote tc:c.sl\11\"i, but tf lunab..-d di-.k 
'p.acc and bud~et nl3}.c )OO '-:,iuJe II) 
choc."'C 3 full-fc.Jturcd Jll(l~c. Q&A 
Wntr c-. Pn>{<'Htl>lttll Wmt: offer ~Uf· 
Jlf'"~> df«ll'~ allcmathe\, 

One uthcr ronacndcr. Wlus Mww-
.\mpt :!. 1. i JWOOllllrnt f<lf ''' C(JUUltOn 
edieclt and l."#lt'!·~ak: oothnmg. ~llc 
01 tut•ll> non· WYS IWYG cduang 
'4."1\'Cn Bw the ~ WorJP .. rf~t S I 
"'II hJ,·c C\"<O bctccrcqwtion .. uppon. 
.and WMd 5.0 offer. outlintng \lillh 
gre.ster COOI.CntL"fl~"\! ;md tlexabthlY. • 
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It's now fast and easy to print 
Headline Fonts 

• 

without waiting 
j 

downloading· 

. 
• ..... . or filling up 

your hard disk. 
Spending a lot of time, effort and 

mont.')' fooling around with downloadable 
C~~~ .,._ soft fonts? Oon'tgiveup. Just 
-~ --.-- plug in Pacific Data Products' 

•t:n-_;;.--: Htt~dli11es itt a CartridgtTM. 

\ Immediately, you gajn 
( access to 18 high.quality 

1:'1--~ He tv and Tm$ Rmn style 

PACIFIC 

fonts. And they come in the 
•nost widel)' used display sh:es-

11, 1 . 24, 30, 36, and 48 points. to bold or 
italic tYies. No other font cartridge can 
match these point sizes. 

When teamed with Pacific Data's 25 
Cartridgn ;,. 011t!1~-which ofit.•rs 172 
fonts-you can print your entire docu· 
ment without changing cartridges or 
downloading fonts. And both arc ideal 
for shared printer environments. 

~~: 

Laser Products, Inc. 
1-800-Laser Jet 

OAlA PIIODUC TS 
~MAl"-""- S..O.,,.CJ.Wln •ISI"~U_, • folfl'll~_, . _,.•cn.aro..s1)~"1Wifl!~ti-.DII» 
'-A~.~e--"--.. -~~ .. __. .. __ c....,..._1111'Jr.,..N:t~ 

ORCLEJ.n 0."1 REAOfJl SFRV1C6 CARD 
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Keep your hands 
where they belong. 

Odd as it may seem, the mere act 
of lifting your hands to poke 
among the function keys on your 
keyboard can slow you down as 
you write. It may not seem like 
much each time, but multiply the 
time lost In drafting a report or 
even a letter, and it adds up. A lot 

That's why our newest release, 
WORDSTAR 5.5• . can help you 
work faster. A powerful,full·fea
tured word processing package, 
WORDSTAR 5.5 is the only lead
ing word processing software pro
gram designed to help you keep 
your hands where they belong- on 
the home row - and work faster. 

You don't type by touch? 
WORDSTAR 5.5 ls the first 

the IBM Systems Applications 
ArchitecturerM (SAA) •pull down· 
menus. So you can find the fune> 
tions you want by a simple "point 
and shoot. .. Using the "pUll down• 
menus also helps you learn 
WORDSTAR 5.5 quickly and easily. 

Add powerful features like Inte
grated text and graphics, industry 
leading Advanced Page PreviewTN, 
sty1e sheets, direct import of Lotus 
1-2-3• and dBase'~ files; plus supe
rior printer support capabilities, 
file conversion to and from other 
popular word processors -- and 
you'll understand why over 3 .5 mi._ 
lion users worldwide work faster 
with WOROSTAR. 

The benefits of unlimited ton
free technical support are also 
available for registered users. 

See your local WOROSTAR 
dealer. or, call 1-800-227-5609 
for more informatjon. 

WORDSfi\R.5.5 
Visit us at Comdex, Booth 1158 
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OSI2. Of 3 11QtW'Ofk. When running under 
0Sf2. W()rd is functional!)' the same as 
when running under nos except for some 
<u-c.sM hmhson moose fullC11ons. Runn~ 
Wt1rd under OS/2 also eliminates the bot
tlcncdcs thiU often make Word frantically 
nu.~h a mc!\.'>88C to save your file when )'00 

perform memory·imensive tasks. 
WIJnl liaS no rival In~()( formatting. 

aoo its OUIIiner is the be.'>l in any won.! pn>
~'"lt, ~~~ abtlily 10 ec.lit dlrfen:.nt pat1.S or 
chc ~ file in differem windows on the 
san~<e scn:.en is mdispenSible. Although rtS 
printer control is strong, it no l.ongu leads 
lhe imlustl'}'. and its foreign·language and 
~icntifJC support i.s limited. But if lVOfd's 
manifold and imprcssi'~ strengths corre
spond co )'OUr needs. you will find it one of 
the mn~t com"enient :and powaful pro
gr.tfll) (.Ifill~ flk'lri(et, 

\VordPerfect 5.0 

Noching could be emptier and more imple 
lhun WordPuf~t:t's editint ~'ften. with a 
lt.oonic ·tatus line in the lower-righl oomcr 
and OK:res of blank spaoe to wrltc in. And 
nolhing coold be more plentiful and elabo
mte than the gig;antK: network of (cature:s 
hidden ben<::t~h . 

That combination of $impllcicy and 
pOwer makes lVtJrdPtrf«t lhe $495 colo:s.
sus of word pT"OOO>'SOrS. a giant both in its 
range of func.6offi 3S \It-eli as in its sh:w of 
the m.aricet. Won1Perfect COC'p. ·~ power• 
house can be found on C\'el)' vari.cty of sys
ICm rmm the Apple II and the Mscintooh to 
the Amiga, Atali. VAX. IBM 370, and oo 

WORD 

Protessional 

Desktop 
Publishing 

to OS/2 and Unil ~h~. 
WordP~rftcr serves the whole spec

lrum ()(users while ~etving the whole 
spec1rornofcomput~. Beginnen~c:re
alc and print n file after leaming to use two 
or thnx function keys. Morc-adVIU'ICCd U"i

c:rs learn other function keys that lead to 
modest·looicing OAe-line menUS! only in 
the submenu .. one moro le\-el down doe.C~ 
\1/ordPf!rftct's. cnonnoos mnse of opcions 
and function~ linally becorue apparenl. 
(Versioo S. l , due co ~ by the lime 
~ ~ thi.s. will ha'oe mouse ~ppon and 
optioo:al pull-down menus t.h3t let you (or
get the func:tioo keys al togcthcf.) 

WordPerjtcr !ICI'\'CS ~ nnd aca
demic u~ by beins the rooM cunununi· 
cas h-e of wOf\J ptVCe$sors. ll ll:lls )'00 ~ 
flies with minimum cffott and m:JAirnum 
comp:uibtlity. If roo cre:.te a document 
with fonts and layouts tailored to your 
P~pc cypcsener, you can hand the me 
to a colkabrue with a 9·pin dot matrix print· 
cr. and his oopy of lhe program will autO
matically produce lhe best po&.41ib6e ap
proxinllltjon of the original. You rv:x:d gi\'C 
your colleague only one file because 
WordPtrf«t documents are seJC-suffKicot 
enough to curry their stylcshects. and 
g,raptks with them. 

\1/orJPerftm is hlshly hospitable to 
mes created by other sof\wan:. Built inco 
the program is a smart ASCII impon that 
opcionally m~ excess carriage retum .. A 
coo~ion program Imports and c:~~ 
documents in DCA. WordStar. Multi· 
Mate, and other rormats. 3tld impo~ but 
does 0()( e~po:rt WorJ 4.0 ft.les. Vccion 
S .1 will add links to spread•>llCCts and autG
matically upda1c the Jinks whenever you 
lood the WordPerfttct file; 5. 1 wiU also 
read virtually any database file. 

INTEGRATED FUHC'TlOHS 
;.\ll of WordPerfect's functions lltC inte
grutcd, so that it . for example. you choose 
another pf'inlcr drh•er. all rdat.cd optioo.s 
change aulomaticall)'-tbc printer port. 
the default type style :md size, the sizes of 
superscripts and heading.'!. even the paper 
size. W()TdPtrf«t docs the tediou.~ \It~ of 
reformaning nnd leaves you to att on with 
t.he work of thinking and "'riling. 

No other wont process.oc approaches 
lVortlPerft'Ct's virtuosic control OYer more 
than 450 print.ets. You C3l\ make fine ad· 
justment~ in the ave.rage spacing becween 
letccn~ nnd \lt'OI'd$. Yoo can desigoacc one 
page In a file: as princed lettethcotd. a.oOlher 

3S ~ teuer JXlPer, anOther u.s MJ en· 
\"e~and each printS 10 the com:d ori· 
entation, using paper token from lhe cor
rect sloe on che printer. WQrdPcrf~t·t'~ 
printer dri'A:t'S :ue fuiJ .flcdgcd progr.uns 
with Yllriablcs and branching. maher than 
mere lists of data, yet n supplied prin,tet
deftnition program lets you modify or (1'\}o 

iltedrivet'$uslngl>imple menus. (The man
ual for the princcr-definition program~ 
an extmSJ9.95.) 

In its handling of foreign and tedmicaJ 
~ WordPnf«t is rivaled only by 

WordPerfect handles 

pictures with the same 

aplomb it ... 

it into a line of text like a 

character. 

Nota 8~. You eM cnw:r 1.100 charac
~crs. including Greek. Hebrew. Cyrillic, 
and Japanese, from lhc keyboard u.~ing a 
··oompose .. key that inserts an .. ~ .. when 
)'OU type an • • e • • and an aposuophe or in
serts less-c:()mmon characters when you 
encer numericul codes for the IS character 
sets listed in the manual. If you don't like 
typing 4,23 tQ enter the oopyright symbc>J, 
you can autocnate it with a macro. 

A text screen attached to ao EGA. 
VGA. or Hc:rculcs C4Utl can display 512 
different clwuct~. and all 1.700 can ap
pear on the graphic page preview. which 
z.ooms in to 200 percent mag.nifw:3lion. 
You won't get na.o;ty surpri.o;es when )'OU 

tJ)' to print ~-pecial character.;, because the 
gr.lphlc pn:.view displays a char.ldet onl)' 
if )'001 printer's fonts can print it. l.n Ver
sioo .s. 1. tr )'Our ft)n($ don· t inc: tude: the 
clw'a.:ter you need. W(,a/'~rf('(·t will print 
it by gcAer:uins it a.~ a pph~ spectac
ular convenience for foreign-language 
"'Ofk, mutched by S . l'~ fle\1>' feature that 
can display and print any oquation as a 
gr.lpltic. 

WordPtrfcctlwldlcs pictwes with the 
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same aplomb it brings co type. Y wan ro
tate. size. stretch. or crop an image. and 
position it :u any point on a page or insert it 
into a line of lCJCt like a character. woro. 
l'~rftcl use. me:uurements a small as 
0.00083 of an inch. so )'OU c:ul specify the 
width and location of graphics line:s and 
boxes to the limit o( a printer's ability. 

WordPnf~nlets you put a box around 
tc:xt using any Slyle or shading you like. In 
Version 5.0 thL~ funcrion is poweJful bul 

clumsy bc:aU5e you '-~'t see boxed tc:Xt 
on the normal editing smcn: in 5.1, box
e~. table:s. and side-by~ columns will 
be produa:d eiTorLies$ly by moving the 
cursor 310Und an ingenious W>le editor. 

TEXT FORYATT1NG 
You cun 3pply viltuaJiy :uty fonnattmg to 
tc:Jtt in a WordP~rf~C1 document. although 
sometimes you 1\3\-e to use roundabout 
rncthods. You can't specify paragraph for· 
nws as w.UghtfotW'IIdly as in other pro
gr.uns. You ha\'e to insert an un~uiti~ 
code if )'OU wane headen or (OOOl()eCS to 
princ in the font )'OU choose. F« a hanging 
indc:nc you press the Indent key to Indent 
the ~. then press the M3rgjn Re· 
lea.'iC key 10 move the f~ line black 10 the 
margjn. (Matain Relc~ key? On a won.l 
proces.410r1) 1llcse indetlt codes move the 
cursor 10 a lAb stop, which means that your 
par.lgr.lph formiUS will dlange in ways you 
may not Uke when )'OU n:sct your tabs. At 
the start or a hanging-indenwi ~. 
the CW'SOf jumps bewilderingly forward 
lind back on sc::reet~as it mcm:s throug)l the 
formal codes. To edit such paragraphs 
safely. you have to split the !iCf'Oen t» 
tween the nonnaJ editing window and o 
window that Ids )'OU tinker ditealy with 
the codes . 

WordPnfet.1'$ styles let )'OU inc:oq»o 
rate text and fomw codes I nco a kjnd of~
pc:n:ode ~content changes when )'00 
change scylesheetS. The eiTCICt$ an: more 
elaborate rJun WQrt/' ~ylcs. but lc:ss oon
\'Cnicnt to :.pply beause you c:tloo.<;le styles 
from a menu and huve co write: macros if 
)'OU want co apply them with only one or 

Copyrighted material 



We've got the guts, 
you get the glory. 

O RCU ~ON REAOtJl StRVlCf.CARD 

Set us at Comdex-Hilton Booth #7434 

Whether )W'rc building S)~tems 
or simply upgrading existing hard· 
ware, )'OU can bet your reputation 
onOTK 

\\~ offer clearly superior 80386, 
80286 and 8088-based Bare Bonent 
systems with FCC. UL, CSA and 
TUV certification. Plus mothcrboa.rcb 
and fully compatible add·on cards. 
All built to deU .. u the p<...-formana! 
and reliability today'~ sophisticated 
computer USETS demand. 

More Gvta. Choose from .1 
dozen Bare Bone systems dl'Si~ 
to fit every need......:and e\'ef)' cfesk. 
Including a 33M Hz 386 file server 
Yoith c.xhe memory. Or select from 
an extmslve line of motherboards 
(our XT and AT compatible models 
are widely regarded as industry 
standards). 

Want LAN adapters? Or VGA. 
ljO. or disk controller cards? Maybe 
)'OU need to gain an extra slot or two 
with multipl~ function c-ards. t:m< 
can provid~ the solutions. 

At prict'5 you11 really like. 
Better Quality. Our substantial 

R & 0 capabilities and stringent QC 
PfO!=edures mean you c.1n depc.'lld on 
us for the most reliable. highest per· 
formanre products a\railable today. 
And tomorrow. Our inspection con
forms with MlL·STO· tOSO. and our 
boards enj<?)' an 0\'eral.l reliability 
rateof98%. 

So why take chances? \\~\oc got 
all the guts \'OU need at~ that 
are hara to 6eat Go for the glory. 

Call or write OTK COMPlJTER, 
tnc., 15711 E Valtev Bt..·d~ Citv of 
lndu~trv, CA 91744. Tel: (.818)"333· 
7533 Fax: (818) 333-5429 BBS: (818) 
333·6548. Mwnl. ft f..dnon. l'I.J 

(lOS)~i7-i .. O (201)·111-0300 
I lou~. TX ~~ n. 
{113) .S68-6688 (31Z) :>9J..J080 

Clearly superior. 
vvtJ., " .cJ htalc tal 
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two keys. If yoo doo 't use styles. )'00 have 
co write ~N~Cros to make global format 
chAnges in a file. Won!Puf~ct has no di
rect way or transforming all underlined 
text to itaJic. and mon><lOmplex cbang1:5 
require elaboolte macro prognunming. 

WordPnfett' s foocnoces offer a combi
~ion of g.rea& power and minor incotwe
nience. You <.-an have (()()Cn()Ces and end. 
note s in the same file, and you can 
reference them with letters, numbers. or 
symbols. Buc )'00 can't edit a f()()(I)O(e oo 
the same screen with the main text. and to 
make a search Of replace opc:r1ltioo extend 
into footnOleS. you ha'-e to remember to 
JXCSS Home bef01e the Searc:tt key. Foot
note numbering can be restarted at any 
number and isn't disrupced by fonnatting 
chan~e$ as it can be in Word. AulO!llalic 
cross-referencing links notes, tables, 
p:~SC$. and gmphics. One n:asoo Word
Pt r/4'1 is populAr in law offices is its built
in suwon for the specialabbrevialion.~ and 
formats used in ~~ ciwi.ons. WordPtr· 
fu t does create outJlnes but can noc col· 
lapse them so that only the higher l~ls 
are visible. 

WorJPnfrct's speller lacks a wflok· 
wotd option but leiS you remove Ot add 
wonts from the main dictKln3ry so that 

One reason WordPerfect 

they appear among che alternatives for 
misspelled words. You can insen cxxJes in 
a document that make WQrdPtr/« 1 swicch 
t.o another dictionary when it reaches dial 
code-an ideal feature for flies !hat ~ 
more than ooe language. 

KEYBOARO~ACE 

WordPcrftct' s keybolud interface genett!J
Iy puiS related fWlCtioos on different stalc:s 
of the snme key. but some assi.gnments 
seem capricious: the speller, for example, 
is on Ctri·F2. the thesaurus is on Alt-FI . 
Block moves and copies requi:le excess 
keystrokes. To reach the beginning of the 
text ina file you press "Home Home Up"; 

Vll'llon 5.0 
~OCrp.. 
1515811btt T~ 
W«Y. Orem. UT 84057: 
(801)~ 
u.t f'ltce: $495; 
UWlditli'cm eoMic 
~m:~ 
wnb1c Sti9S tct 1110 
W\.,, $150 lot -.en 
ti.IIOCJ\. OS?~ S649:d&ltloWaiOOM 
$40. 
Aoqulrel: 384K RMI (!> 12K ond 1\rd d:.lc 
RIClllmmC'IIdod). OOS 2.0cx ~ 
In Shoftt«Nitlti'\JIIIcGt~ . 1~1 

$0 "-' lilt lJ'NONiC ~ lltld rangt d IN.Iurtt. 
--.,~ I'IIOIIt ~CI:)Clt'offTifll 11'41 priot.e.. 
oftnyWQI'CI~ hs~~·
bri~-~OOhtpcMUSddto.PIDcl~ 
~V~ICIICCIICIC~~ 
I"QbJ~&~~tof~uso. 

CIIIClt •ONAU«~~8fltvl¢ec:AAO 

but yoo pn!s llumc three limes. then Up. 
to rt:ach the begiMmg of the codes in the 
fik: . Although you nonnall)' comple1c n 
conwand by t)•ping a strins and pressing 
Entc:t. with the Scan:h key )'0\1 t)'flC the 
~string and then press lhc Scrucl\ key 
again. Thk l et~ y~1u seatch fot' catrias,c re
tu~ w'lthoot entering IJ\C sp:cial ~~ re
quired by other progrums. but it's an in
oonsistcncy that t'an \Y:l1lC more time than 
itssve~. 

WordP~rfrrt let'- you Cl\.'31e mocro:< by 
n:('(x~hng key:arok~ ur u~'ing a b\alt-in 
macro editor that includes ,·ariables. 
bt:Uldltng. and even kL<: )'00 create menu$ 
th:tt replace the or~~ designed by Word· 
PerfcX:t. A sample macro Sllpplicd on the 
dt~ks nW:e_~~ :~ ~lcul:uor pop up on the 
editing !\Cf\.'Cn. Msit·mersc in 5.0 doe$n' t 
directly suppon v:uiablc:s, bot 5. r·s r)!• 
\':Jmped mail~nte:Tgc will be full)• tll'og.ram· 
mllble. 

Y()U set 001)' l\110 WIOOo"- for editing 
file..;. but you can view a thjrd file from the 
directory crccn. That ame directory 
~-en ~u~ cxcensive file rllll.t~gemenl 
a.~ wdl u.s word and document sean:~. 
mcluding sc:art'hes in <klcument Summar· 
~. If )'OU U"C the St29 WordPcrfm L;. 
l1rc1ry-wllh i1s mtc iJigcnt DOS she ll .~._,,. 
culator. calc.ndat. small database:. mocro 
editor. and othcrutilitics-)oo amc.apturc 
text fmm the semen and tronsfcr it to MY 
appliC3tion. Wt>rdPtrftt·t Offiu. 3 S495 
pack.:lge foe usc on network.-; ($150 for 
C3Ch extra station). e~ on Library to 
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See Your Data 

~Ofm-'lf/MlCIII'I<'!I~!011.f!l M11Qf.O((OU11 
yNI CI.IU~ •tror01 t7y bat>:~! CoiM WIU llrr«Orlts 
~ \lliJIYII of Cf«f1 ZIP COO«-, 11.~ ' ' -.~ 
co.t!'J~ ey )(>.f IHtMO<l~ CJI.l 

From street-level to worldwide. Maplnfo 
can "'"'' yotr dltalmt1 wftll maps. PIIY 
visual WW'IIat lfM wttll your data, s" 
pattem , trtlds, aid opportllnttlu yo• 
nner knew ullttd. If you n.td to map 
y~M~r dlta. Mlptaro can do it lew as little a 
$750. 
MJ;lM) 1»11 orY:\1~ a IIIlO Ol t'l-t ~ ~'(! flf 0 5 
w111 JlllP coJe ~' Ru-. o· 181.' PCt 01 O."m 
patblts 11,t!I6«0IC mtm:ty t mrd dM dt"~ ~nJ 
QllQiiCS. an:! C(lmcS MA'Otk·ttadt 

MapU[j]{JJJ .• Corp. 
Ctat,.,., Be W•y Bl World 
LMG AI 111/onuti«t'" 

2008rcwt.v~. Troy PlY 12180 
To order. Cllr \·518-274-8673 
ex 1·80CHASTP.I.AP Tell fret 

-···---"'?~· · _ .. ._.,. 
I::> • "' I 
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EDITORS CHOICE 

• Mk:roeoft Word 

~.an: )'\)II .d.rc.ldy u.~ c11her 
WordP~iftn cr Microwft Word. I( 
1o0, there's no compelling~ co 
~Mitch. 1bere's alsonostroosreuon 
tO!\Witch 1f)OU u...e 311)' of the 
Edit(lr' ChoM:c:- frorn our " «t! 
JlfOCCMlJl!!. bkxkbt•Mero( J9jSg, AI 
thal li me, Wt gave the nod LO (h-e 
prognuns: No10 lknt. IVonl. 
IV(H'([Pu/«1. 3l1ld Xy\Vrite nmong 
hig)-1-cnd progrnm.~. plus Q&A Writ~ 
umon.g pro(c»iono.J programs. T..,.-o 
others have rnade enormous wides in 
~nl month.~. Lotus M aiii/S('flpt in 
the high·tcch arcnn and Pmf~.~.,/mwl w,·, .. in d~e c ~Uh\"C -ruite. If )'till l~'ie 

M)' of theM! ~.un!- ilnd all! 
~~j~fK)(} \\ ith d\elrfi:~IUI'C:S, :WI)' With 
wh:u you'vcgot. 

If you usc~~~ Mythiog else. 
it'-.~ytime «>~:tn 0\~, .tnt.~ 
yoo won ·a ~ret dloo\ing e11hct 

include e-nwl and scheduling. 
A "master doc:wnetlt" fearure in Vet· 

$ion s.o less you ii'ICOfpOI'3Jt other ftles as 
"subdocumeots" tba1 can be cdilel.l IUld 
modifJCd sepulllcly and t.bcn printed as a 
single large ftJc wiUI oonrinuoos pagina
tion. cross-referencing. and foocnotes . 
WordPtiftt:1 can compare a me OO·:scrceo 
with a me on-disk and automatJca.IJy fed. 
Unc or strike through MJy changes cr re· 
IUTiiJlgcments. Nonprinting comments 
added to files can be converted to printable 
text bul. unlike Wor-d's invisible lc.Xt, they 
can't be reconverted automaliC'.al ly into 
COO\mctlt8 . 

A refreshingly Intelligent installa.~ion 
progrom checks out your ~tern to make 
~ WordPtifm wiU work com:ctJy from 
the stan. Once inside WordPtiftC1 itself, 
the help ~m is extensive eoough to let 
you ignore lhe manual Wl(il you need 10 
worlc with complex functioM like mers· 
rng, sonlng. and nl:llh. In Version S.O. Ihe 
help ;ysttm INlet.'\ )'OU consult ~ on· 
screen index ify<lU don'c know wtlich key 
hti the function yoo need hdp with: the 
help In S. l will be context sensitive. 

Version S.O's looseleaf manual is at· 
~ alphabetically r.M.bet than logjcalJy 
and doesn't document aU feadurcs; 5.1 will 
be bettet docwroenaed. A dlu·b:l.'ied turori· 
a! getS )'OW' feet wet in the progrwn's basic 
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\VUI'd ur WvrJ.Puf«t 1k m:~Jt(d 
~ talttd deci'i\'C))' IOW'Jn.l 
WordPcrj'm. and for the majority of 
usetS. the nurlcct hs.~ nl3dc 31\ 

excellem dloioe. 
\VordPaf«t hob the ~I¢St 

dc!p(h<and rnngeoffeatun:s . thduJI~ 
control O\'tr the pnntct, Md the beSl 
ceduucal support in the industry. 
Corporate users C3ll instaJI versions of 
WordPerf~t on platfocms rong_ing 
from Unbt and DEC m:JChincs 
through l11c ffiM 370 .ll'ld d\e Mac. 
\VurdPerf~t tr.Js the full roour~~ ol 
:Hl) 1\aiiiiC C('lr'pl)rJiiOn b¢1\ind 11: II !)a~ 
lite~ fe;~turl:)and suppor1 now Md 
IJte m())t promilt for the fut~. 
Vc!'l>ton 5.1, due around the time \'OU 

~this. improves the awtw:trd · 
spots in the keyboo.rd imcrfaoc 

M1rru.wjt Worrl . hines •n the~ 
WJth which itleb you appl~ aJJd alter 

techniques, and a 400·paae workbook 
12kes you in&o lhe prosr:tm 's depths. If all 
else ftlls. yoo can get (arst anc1 usually 
knowledple advice by ca.lling a toll· 

ntrol 

other word processors look 

crude by comparison. 

free number. W()r'(!P~rf«t'Scustomt:r ;up
port is by fat the best in the industry. 

Minor up!btes of WordP~rft<'t appear 
every six weeks tO IWO months and COSt 
$10 or more. depending on lhe number of 
disks in,·oh-td. You can even order~ :sub-
6aiption and use ooc a>py to update an CD

tire office. These updalcs include minor 
oos·futcs as well as impro.,'Cd fcarures and 

hlrJ'naning lb ~)'lt.o4lceb rcqum: 
lOOle mJti:ll eltOn en learning but let 
you construct oocnpk~ 3lld n:pcatablc 
(Xl£.C fonrot .. , with a few lty)trol..e... 
I L\ rollaps•hleoudiriC' n\llkc ~ 
tiles ffiilnitgotable and C'OO\ 'ef11Cn t. 

\VCJrd wa:s :llwa~ strong in primer 
suppon. but \VordPetftcl has ~t fi 
ncwsmndan:l that Wurd~'c ttied 10 

a~h. 
IV Old 5.0 is ~moocher w1d 1110~ 

powerf\J l tlt;tll \!:ttllc!r ''eniJOO~, but ib 
gntwth ~ :~to..,."Cd. nnd Microsott 
lit'trn' to he turning II.'> energies away 
from OOS·blscd Word and on to the 
furthc:ommg Word for \V~tldn"~(. 
:.chcdultd to arrive l:ue this )'~'31 or 
cmi) n«l. Word/()( Wuadow.t nuy 
open thect3 ofstriou' WYSIWYG 
wool Jl'UCC'.~ins. \Vhenth:lt tt.l~. 
all the~ will ~nly ~ up (or 
ii'O\~~~In 

new options on the menus. Worrd.Pv/«1 
S.O's fit$( release, for ex~. didn't sup. 
port land:sc.ape g,aph.lc$ on lhe L.aserJec 
and dldn'c include kerning tabb: lalct up
dales M\'C both. 

A $549 OS/2 vcn.ion of W()fd.Ptr/td 
.5.0 has the same fca.ti.RS as the DOS vet· 
5ion c.xccpc thal it dispb)'' a scssioo num
ta on the staeus line ir )'OU open multiple 
copies of tbc program. A Presentation 
Managcr vemoo is due in 1990. with a 
Windows version a distinct possibility 
soon after. 

WordPtrfecr is the industry standard 
and also the flagship of a. company dedic:U· 
ed 10 nujntainlng it.s domlnanoe. Word· 
Ptrftds control over the printed page 
makes all other word processors look 
c:rudc by comparisoo. and it combines un
equaled power with an interface that 
makes basic functjons simple. The pro
gnun's main .... ~ I~ in the fKt tbat 
some of Its most PQ"'Crful functions. in
cluding tbcxle lh<lt rorm;a( a page. arc more 
awkward to use than they need to be. But 
WQrdP~iftct is the ~processor tba.t in
dividu21 wt corpor~ users can buy wilh 
the UIIOO$l C:OC'If JdenOe !hal II Will mcc:t 
their needs boch now and in the future. • 

Edward M~nd~lson is a rontributing tdi· 
torofPC Magazine. 
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Northpate’s 386 Expertise reachesits pinnacle
NUMAMT Gache (teeta OAT eG Pea eaeeu

Northgate 20 and 25 MHz models have already won
LON To aCe OGAUST eThe UALR OTA

now, our 33 Mitz also cares Editors Choice honors

TOEMUTAMMRTLCHet MEANSle.MIL OMTiCaCUaliiN Manalabanitre
of exclusive features set chemapart

sut the harals-downdisnnguishing factor among
KO systems im this business ts S-P-E-E-D. And here's

NUSUCGRa GSeCRe UMMMCn mesSmen
PeEeC CUR LLnaMMECICLEY he
AS ATUl a TCRSTSTROM OMEeeEGEe Wem a]
their raw computing pawer

Aiom aeeeeeeeeemROT EMIT
features indusiry-topping speed AND a killer total
systemprice Unmatched amongrecognized brands.

 
’ ae

Pe Seea 
CALL TOLL-FREE 24 HOURS EVERY DAY

nee Seger tee os VE eRacimanek
well Sghewseenbhah nl eh ee eeeeidae ereTTPrteed res
pe ra in mapa al ei)mr Thhtrere

ar aR area ae Tomaeeee

the Northgate system desenbed at the right simply
sweeps way the rest

IBM, Compaxy? Double the price or more AST
Preres. ete cantcome close Dell doesn’t even have a

SS TE rene ae ira] een | mies (a)eee eee iat
SoUMR OUMA Usama hm ba (G ALGae

Neat. ftctor in the most CUSTOMER onented

service and tech support programs ever seen in the
PC. industry; Deskside repair option: Telephone Tech
support day. night. every day every night. No wender
AYurcdalea lium hesCeceOMIM UCemRUMST mCelas
AVM Caen OEM Me Lelamen erose 1SMRameSTELBtls

PRN ON LCOea MiatSee eRMeiseCaenres] 
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COMPARE FEATURES * COMPARE PRICING

Pa
FOR THIS COMPLETE 386 33 MHz ELEGANCE SYSTEM

ee tole iret mR sth Cotbed
SOL tii)

® 64K SRam Read-Writeback Cache (Opuonal 256K Cache available)
eeeeerrdania
@ 14° MultiFrequency VGA Color Monitor 800x600 Resolution with
Reais

® Sleck New Elegance 7 drive-bay custom vertical cabinet. (Desk Top style
save '150.00)

® Exclusive OmnikKey Keyboard
PUReeecue waaeSOR calmerae Tics
SeeeeeeeCeR rom rierhe

© Telephone Tech Support Supreme — 24 Hours Every Day, Every Night,Hiinlineried atalihas
NOTE Tape drve and OmmiKey PLUS
SRmuaure aoce ate

 
 

 
 
 

 
 
 
 
 
 

 
 

 
  

  
  

 
Ask about NEW

OmniKey/ PLUS
“THE MAGIC
eisOFne



 

  
 
 
 
 

 
BUYERS BEWARE! Northgate charges credit card *
sules only when your system is in the shipping process.
Some others wer your money by charging cards st
time of solv. We recommend youbesareofthis
when considering your vendor.



• • .. the ca~ i turdy. and the motherboard 
coru.truction i:. clet\ll and neat. The board!. arc 
thick: ~'''C seen :.om~: clone:. with board:. Ml thin 
they wave in tht bn:czc." 

" ... I like thi~ machine a lot ·· 

" ... The workman hip i upcrior 

.. .. . tht:rc ~urc wa~n't any installation rcqutrcd 
for thi:. ... y tens. I j u ... t turned 11 on. and it l<ltne up 
in MS·DOS 4 .01." 

Ia offwarc program! ... "which i all graphics i 
almost twice a~ fa t on the Northgatc 80386 a. 
on my other machsncs. So i" Windows ... .. 

· · .. . I rate the orthgate 80386 a:. better than 
good enough on CPU and di"k !-peed and wow! 
on video peed ... 

,.,.,.~ .................... ........ .,.....__..... 
,.,.....~~·'' ' ""-" .... ._.. ... ,.,..,.."" .................. . 
~ ....... (_.,..,..,.... ... ",_...,........,...,---.. __ ................... ..... ..,...,,........,.,. ... ,............,....~ 

" ... I have reports from other people who have 
Northgute computers. und they're happy ... 

" ... All in all. the orthgate 80386 looks hkc 
one of the ~t deal ... in town." 

SL /Jf)f '1 rl\ JU •. We Ship All Orders 
for 386120 Sy tems 14'ithifl -1 da>•s!** 

~~~~/" 
C.\11 IOU I lHI :\S£\l [\\\ 

800.54S.J993 
~ 0 T COMPUTER V EMS, IHC. 
PO Solc41000 P~lf"'C>JIII. II>MtSOit ~~ 

Canada· 800-338-8383 
r..."-~"~ u .... ttw-'-11\c:~IWI ,.. ~.~,,.,ct.cno-d ~W""'~ 
""II>.<U lr , ,_,,, .... ,!ILk WI K<~ )<I•' \~"' Mio!aGi".l e.,.., 
l.r.o<w 11 .. nh ~P'" IQ~~~·~~F'ft'U~~Ie 

PIX<"'- :ll'd ~P«II.:.rl t t.- •te •uti !<'oX 10 " '-IC' .,.,,,._.,, r~C' 
Nc<t.'+n• ~·"~· "do''" tv~UNlt' <'-""P"'t"!l< or cq,.ll« 
~o<;ut Q'uoly ~ tonlu•.,...n.• All II""'~~ .. I to IIMLt> '! 
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NEW ... Northgate·· 
OmniKey/PLUS 
7he keyboard }OU asked us to design! 
Thousands of you ~ us to make a keyboard 
designed the way you want. not what IBM and all their 
keyboard dones force on )OOU. 

Now . .. dlscova- OmniKeyiPLUS! 

As are all our keyboards. North~te's er\81neers designed 
this gem from the ground up. Irs not a PacRJm eoonomy 
job anyone can buy. JrS EXCWSIVELY NORTl-IGAT£. 

One look. one touch tells )()U this is the best In keyboard 
design. in quality. In all its many fe.1tures. You can type 
fastet confident all the keys are where )OU want them. 

Nowl lWo 5q)ill'ate keypads. Cursor arrows ln logical 
comforta~ af'f'i¥Y'-sone is the i~ved "inverted r 
And the badcslash key Is placed " just right." See detail 
pa~ 

WID you ~er OmniKey/PWS enough to discard your 
current keyboard? Take ten days to make up your mind. 
If not. return for full product cost refund 

Quantities may be limited so caD or send your order today. 

' ~eror~ o~ ntr u:n 
I ) ~W ID "'-'th rrocr~m!!UWl' 
r .:~·· "'hc-<e the• b..-4<1<1& QnoJ 
oohc-re ~ ll~h e •P«t co tnd 
them -.n<ll\<dy 

COf'Vt..'~lt:N<I\ C:WSTIIJt 
ur~ ~~ l(c) t-o~rd to 
,.... I '>"-'lli.'Cl f,ntr r ~ S.d. 
""'-'-~ 10 Shl't Uti<Nh~ 
A\UtMIGry-~wotdttful~c.oft 

.LOOK! Just a few new 

• Alps ClldclllKtlle 
Key Switches 

• Dip Swftch 
compatible with 
nearly any lBM PC 
type system-PS/2. 
lenith. Compaq, 
Odl. 'r.lndy. AT&T 

• OmnlKeyiPLUS 
weighs '5 .5 lbs .. 
m;ac:Je to stay put on 
your~ 

• Cable P'U«S Into 
back ol keyboard 

• Low Prollle Elepnt 
Stylln&l 

Introductory Umlted Time Price 

$}}9QQ 
rcw ~Itt and Diwl>utOt Protracn ~ Phooe Kcybo.ard 
Ocpc. ~~ 612·SSH I7l4 

Copyrighted matenal 



Phone Toll Free 

800526 .. 2446 
HOURS: l'o~n.-Fri 7om·8pm. Sit. 8am·4pm Central 

canada:~33eh8383 

···· ~~ I 

New 
Omni Key y/102 
Model Also 
Available ... 
$99.00 
Fot those who prtlef 
Horth~te's 
OmniKcy/102. an UJ>· 
d~cd versloo now 
loins our line. Same 
trial otfer. same 3-year 
warranty. 

r---------------------------------~ Yt$. Shu> rrrt ()mrU(.ey ofdc:rl~ ~COM~ SYSflihi,INC. 
I ur..dc:rsbnd I~ usc k lOt 1'0 b •rC»Q. ri.,..,.!do, Minr~ » c• r 
10 ~:and i I wkh, rn.:~y rtoeurn ,oc~ __ 
11 6or lull produa eost rm.llll 
I~ to p;sy lOt frddtt 
bolt! '"'»~ 

NOtthpte wl1.x«$)t COD 
alld ~ Ofdtrs from 
crc:dlt..,.'OI'Ihy bu)~ for qu;,~ 
tJtkos ~lfli SXlO.OO 0t 
gNtef 

F'AX ordef'S 10 oll·~S1-Io9S 

SHIPPING Allow ~ d.a~ lOt 
~ ~SIIIC bdOtc: lht~ 
ment. "nlcre.Kier $h~' 
can~ 

• UPS Ctound ~ Sf .00 ftl 
rllrooll·l~lordeh...., 

I • ~AluddSHOON 
~ • Second o~·,.,~ IdeS St2.CO «>1 

I 
I 
I 
I 
I 
I 
I 
I 
~ 

~~ ------------------------
9tC>IO~NI ----------------
0t) - -

Ot 

Qi) - ~ -o..--n.m• ", . .., 
O....:...•ICD J ..,llO 

en~ • ~·tO 

.._. .. _,........,... ............ ~___. ............ ..,., ... o..-t-·- "'"=-·..--·~--
~n.&b --"'-·-'-'de> ......_..._.,.. ... oJ,..~...-..,. ...-·~o611r .,_,...,..,.,m. 

.~~tt.,..""UJd~V~~o ... •tc....-c ~o-CortN~ 
"""""'4'W" •_..._ • ....,......._.., , 

.... «*d ..... ,..,~, -----
~-O..ll)eiO "'t ~ \~ O~d 

Clod No E. I>"'"-----
$1CNWff'd ""~ -----------------
""•.._....,.,~.UW'Ir» ........... ... ec>ot .............. 
. ......... -....p. ........ #ll~._ ... . 

"'v~-"'' ,~hted matenal 



Now Northgatev Gives You Credit 
and No Payments Until 1990* 

(Payments begin 90 days from the date ~oour Northgate Computer System ls delivered to you.) 

IIG 'II' RBIJEST fOR CREDIT 

n men~ a<; low 
, · ~) th" . 

3sS40mon 

JOHH J OO€ 

WHYTIEUPYOUR 
OTHER CREDIT CARDS? 
u se the Northgate 818 'N' 
credit c.'lrd and ~'Old the 
"payment crunch." 

Simply fill out the 811 'N' request. 
and send i t ln. Prompt approval 
8S$Ured 

Once )'OV' re approved. simply call 
~~ TOI.l..F'REE number and one of 
our expert sy$tem QOn$ul~nt$ c=~n 
hel p you design the Northptc 
System which wtll best suit )OOr 
need$. 01nd it will be $hipped to 
you r1iht JWay. 

Best of all. there wi ll be no 
payments due on your NOfthgate 
System for ;a full 90 dm stllrtlns 
from the day you take dell\'ef)'! 

Nonhgate offers Ocxlblc long term 
leasing plans too. You can choose 
the pl01n th01t will best fi t your 
n~ds. with teems up to 5 )"ears. 

CALL 'l'Ot..VFREE 24 HOURS EVERY ~'f 

800-548-1993 

- "-llf\.QITI _ .. _ .. 
....,._ ... 

4 f\WI't!C l)tf'AI <Nil ., llt --CI'ICil. I~~ 1cf ()lltut Cl«<l ~ k(J 
,, .-.r CIUI'T tOll>~- Co-rolllt c«tll wc-
l -...&. CIOIT Cl.l ._,on rQnt <t HldJ til, _...., Pl'l(n a f-"' ~fie CJWt 
~~ ..... ~ 

r: ~ CIUit OoiUtlt SoKJ- . , . w ·~> .-, 
~ o:r>.,._lt#l~t --p~ll 11-UI 1'00) I oe-~ rd_..~~~ 1"'1S wl tN:IIt fOI ~lOt. 
~•~oRttr n ~ • )W., WI~.~ t1t w.., ~~ ~v ........... .,.... ........... 
-- ,.., - -·- ---- -u. .... 

--~ ~~~----~~~~~~--------

- " "" -
...,...._ 
("9 1 • • _ ... _, __ ,.,...__,., -

.... _ - I _.,. 
------------~n.~------ U_:...P .. ._ --'--· ----- ---c:..- ----- - -~"' r-

--

_.....,.,_ '"' - ... .. 
"" ?M l o 

.,.,_ --- - -- · ... ... I ) -·-- -- --... .... "- ' ..,, -·- "" .... --I I 

ci.Sdr.u. -....... ---I'"- ..;:;;:--J j -- , . ._ ,.... -,... ..... ·- "" --..-·--- .. -....: --.:;;;;n. ,_ ,_ 
t.~' , ____ _ 

Complete this request and mail to Northgate today! 
•MJ:.,$•il .ccrvedurl"'dcfcff«<~nod I .S~ t)H~Ih, IS'I.APII I 

NORTHGATE COMPUTER SYSTEMS, INC. 
P.O. Box 41000, Plymouth, Minnosola ~1 

• · a.,~ 0t1 p...c:l\a~ l)lt(C ol SI~J)O on I he 8lc ' N te'tdVift& 
,,....,., l'tkt' ~jf(l 10 (~ .. llhOul 110~. Olltt 1101 -M.d b 
AI'O ()f fiiO (U\Iom!~ 
tC"........,-,..,..-..-c ............. ~ ... ... ~.-ltflkft............,,...,....,..,.. .. 
~""*""" ...... ~.-""""',.,.,.. (~~~·'""-
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25-MHz 386s 
Eclipsed but Still Shining 

For only a fraction more than 20-MHz PCs, 

25-MHz 386s offer speed at prices that are relatJve 

bargains. PC Labs tests 13 new machines with 

stringent Class B credentials. 

by CaJherine D. Miller 

The: 25-MHz 386 chip was never expocted to reign as 
the PC speed king for lot\g. The 486 was more than just 
a rumor, and news of the impending inuoductionoflhe 
33· MHz. 386 «<ipscd the 2S-MHz 386 while it was stiJI 
in its infancy. Less tiWl a )'drafter introducing the 2S
MHz 386 in Aprill988, lncel ~pped the 33-MHz pro
cessor. and the 25-MHz 386 was reJegoued to the 
midrange of high pc:r(onnanc:c. Y~ the 25-MH~ 386 
still offers incredible pcrfontlllllCC fOf the prioe. and this 
prioc:Jperfonnance value should only get bctta. 

So many procc:ssor dloiccs h.:lvc rTUide the PC mar
ket more than alinleoonfusing. llllcl's 32-bit prooc:ss« 

Jioc:upalrcady indudcs the hybrid l6-MHz.386SX. and 
the 16-. 20-. 25·. and 33-MHz. 386. Early neJtl )'Clll' ln· 
tel will ship the 20-MHz 386SX. and the 25-MHz 486 
wiU replace the 33-MHz 386 as the stalc-of-t.l»art 32-
bit procc:s.o;or. 

Meanwhile. the fact that 286-bascd machines an: 
Still seUing so well ind~ how price-sensitive the 
nwicet is. llllel 's price suuc:rute will have a profound 
effect in detenniniog whlc:h processoo wiJI survive the 
inevitable pruning of fut~ PC choio:s. 1\ of the 
(ounh quarter or 1989. lntcllist.slhe 16-. 2()., find 25· 
MHz 386 prooessors ;st $173. St84. and SJ92. respoc· 

NO'IC'-18EA 28 18e9 PC MMl'-ZitiE lliJ 
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ti\'tly (ql13ntity 1,000); the 33·MH7. 386 i:s 
priced at S278. The 25-~m~ ctlip has \!.X· 
peric:nccd the biggest drop in price o~ the 
)'Cal. amounting to more than half of its 
origillnl ftn.1 quancr 1989 price or $425. 
Fac10r in the 386SX selling :u SilO. and the 
Upcooling 20-MH7. SX chip. and the 16-
and 20.MHz 386':t l!urvival is in doubt. 
Out the lS~MIIz 386 ptOCeSOOJ should re· 
main secure. Since a 25·MI ft 386 ofl'ers a 
25 peroent penonnanoc inCTCUSC over a 2(). 
MHz proccssclf and costs only 4 pero::nt 
more: for the chip. its continued success 
SlOCms assured. 

ATTAI~ HIGHER PERFORMANCE 
Each of the 13 machines that we: re"iC\\\Xt 
uses 3 mirumum 321< higll-spccd suuic 
RAM (SRAM) C3Che to hclp the slower 
sysum memory keep up with the 2.).MH7. 
proetS!'!Or for nwr· tero-wall· t:.te pcr
fonnance. Most o( the units use the lntel 
82385 to~clle controller. HiTech. Micro 
Labs. PC Craft. Un~ys. and Wyg:_. how-

C\~r. have their own propricturycachede· 
signs. while TclcVideo uses the A~ek 
38152 c:IJC'he c:ontroalcr. 

PC mllllufacturen enhance the dc:$igns 
of their sys&cms to impro\'C performance. 
Amoog the mactlines t~ted. HiTech. T:lll· 
doo. :ttld CSS don't ofTet the ability to use 
sh..OOw RAM. which cr111 speed up BIOS 
and video access. OnJyTdc:VKJco doesn't 
give you control over whether shadow 
RAM is implemented. 

Conuol over speedup techniques such 
3.'1 shadow RAM and RAM caching allows 
you the nc::d~lity to u~ sof~w.UC :iUCh ~ 
Lotus J ·2·3. Rele.\sc 3.0. which need ' the 
384K RAM when: shadowed ROM ro· 
sides in RAM. :llld also C:Xp:lllsion boatds 
that wouldn't funct ton propcrly if their 
memory addre~ c~ were cached. (See 
"~ent Medicine. Suoo~ Side Effects" 
by Coouibuting &htor Winn L. Ro.sdl for 
an 0\'CI'YieW of the pJug:.s and mimu;es of 

Our ON THE STREf.:l': What PCs Really Cost 

bySuNIIL. .... 
Anyone f:tnlthur with the pen,on<JI 
C<llnputc:T industry koo"":'' better than to 
pay a mllnulactun:rs sug~estc.:d hst 
price. Oi\CXIW\b :uu e"c=t)'"here. ~rt 
the question rer~111ins: how low can 
('l'tCe"\ t:tl'~ 
P~n~ as u ~~r«•flt.'f' luoki~ 

for .t good tkal. I'C Magll:ifM' ch~ 
even 2S.MHz 386 computer:. and 

quc::.tioned several national chains, 
:.uch ~ Compu~rtantl and Bu~in..~, . 
l:llld, .u. well :a..; metmpolit:sn \Jea~ 
:uki direct•n131'kctan~ <:Ompcuu~ to find 
the gn:;,tl!~ di\C'CIUOL' CJif ~~ (.OOosr~ 
c:ompar:•bh: J)Cl'> from Compitq, 
Ev.:re~ . IBM. T.1nd), aml7.a:nilh. pi~ 
the: ditecHtwrllet in~-t ~II :.nc.J Corn• 
puAc.kl, we found thlllthc g;~p betw«n 
the h\t prire oC a Cornpilq IX~pro 
386f'..S and the price of a nuil-oo.lcr 
CompuAdd 386t25natrow~tJown from 
S7 .235 to ;OlUt s~.soo ...... yuu ~ 
around Then:'" more: IBM ' '> PSil 
Model 70-A21 can ~II for IL\ low ~ 
58.1 00-the same price tiS 11 Odl Sys~ 
lc:m 325 Whafs thccasch? 

NEYER PAY UST PRICE AGAIN 
We tllsscd tiUr ~·ump:ui-oo' on "mlbr1) 
~on(i$urcd rnaehtnc:i th011 h:.d 4MU 

mJ PC MAGAZlt~ UOVEMBER 28, 1989 

RAM . <~l lc.-.on;t :a IOOMO hanJ disk. 
VGA ud\lpecr. 1\Jid 111001tur CQnlpaq'l'> 
Ocsi>Pro 386'15 with a 110MB hanJ 
d~~lists.rorSI3.694. Wclotmdlhat25 
~nt offh..a ~ thl: nonn whc:n buying 
th.n1u~ a dealer. With one New Yet\ 
ddh:r quncrng $9,S(IU, ~) ('ICI'C'Cnt oiY 
<.:onlpU(l·~ hlit pnoe To cut C\lCitS fur
ther, W<: fuontJ th.:it $C~ruJ ck.lfCf'S SUS· 
gcs~ed puUing a Par.tdisc VGA c:mi in 
the machine insl&:ad or Compaq'" own 
f<~t an atltlittem31 S300 '•;Will~!>. 

IBM', PSI2 MNI~ 70·A21 Wllh :a 
fh.~d I ZOM8h11rd di~k . h t,foJ 
$11,113 IBM'!~ ~undltrdl.'tlfllOOUCd~ 
<lOUOl t-s 25 per\'\1Jll, but rnQ:;t deal~ 
~mod \\1lling h) offer,, imrllll' bre.lk 
on ~i.nltk ndehi~~. 'With pric~ nanging 
lrum SS.OOO t(l SS.300 1-towcvcr. 
oothing's guaruntoed: Clot \\orst ca<>c 
WILC\$9.550. 3 ~try 14 J)Cr\'Cnt off !~. 

Evere:c. u comf)3ny rnc~:Noltlr 
cum~d w11h Coo1puq ;md IBM in 
terms of $fl«'d und quality. oiY~ <:om
p;~rllbk prices llS wen. Wtth a 150MB 
hard disk. the Step 3~6125 li'i ts for 
S I I. 124. F.verex said tl\;;t tl\.-;tlcrs mu• 
tu'ICI)' \lts.~h :ul itWfedibfc 38 J)CI\'\:IIt off 
h~t . Exp.'Ct 25 pc:rcent. A ocimJI;u- d~~ 
cooot prm'Cd uu~: (or Zc:tlith ·~z.3116r2S 
11s well Ll~ing for S 12.()\)6 With a 

PC speed-up tccluliqucs.) 
Thel)e 2S· Mtf:t muc:hinc:s h:we the 

power to handle cwculalion·intcmive ap
pliclltions such as CADD. desktop pub
liming. swtislical analysis. :utd graphics. 
But do they have what it Ulkcs to pcrfonn 
the duties of a file: SCr\'C( ? To be: an cffoc· 
tive server, you need more from your PC 
than just fa.~t pcr!ocmanro.ihe PC's C\bi· 
netrmrst be large enough tu hold two h:U'd 
disk> an<.l a tape drive. Yoo'll need as 
mud1 as 7MB RAM to run 11 powerful op
erating system such tiS NttWar~/386 with 
SC\-cral hard disks. a to'o'-cr case. thn:c scri· 
aJ and two parallel ports, an empty sJot for 
)'()Ut network :l<bpter card, and if )'OU ~tse 
Ethcmct with its difrtcull T -connectors. 
und easy accc:s."S to lbc bad: of the cabinet 
50 you CllJ'I attach the cables. or the com
puters reviewed here. only the ACMA 
386125 Bu~incss System, the PC Craft 
3S00'2SC. and·~ Tete 386·25 hlld <til of 
these featu~. making them c:legib&e for 
USC QS fi le: SCr\'Cni. 

l SOMB hard di.sk. Zenith rs sold 
thn.>ugh auth«ttcd t.bkn nahc.mwldc: 
at :m 3\'Cfa8CSQtttpriccof$9.0?2. 

The Tandy 4025LX with a 170MB 
SCSI 1\:atd d•~k h'ils J'or S9.m. Rlldk, 
Sh.1ck deakn.regularly dbcwnl Tandy 
'Y'iiCO\"i b)• ubout 10 to I~ pcn.-ent. 
·randy ollcn 'ltgrur~eant discoun~ to 
corpomtc IIC\.'WJit<; buying in qullntit)'. 

Slnld prices ClUl be unpcdicuble. 
thuugh, with prioes quoted over the 
phc111e ofu.-n n!Occtin.J! rncw the rnt.IUd 
of thi: ,aJe~p.:n.on lru&n the ck.akr',.. 
!.tandw diwoon&. aut (JnC: ""'""Ort.tng 
IISpc:ct In the ~b for the ultima~c: 
scrcc:t prioc. is that di9:001Us nationwide 
usually fall within ~i:dlcd bclWld
IU"tCS of10to 30 penx:nl otTlhcsugcst
cd list price. Bc:ausethcprit.~uriden
tic.ll!>)~t." \"41)' ool>· ,.ti$hiiY amM$ 
~in New Yen. Dallas. Of ClUe~· 
8(l, rfs ooc ~ lO canv;L'\\ the en· 
tire rountry ror fear ot not landing thai 
big bargain. 

LESS DISOADER It MAA...oROI!R 
F.:vly in irs evtllucioo. mail ·<~ bur· 
rng w~ fraught with ~- l..uckily 
thi · fQS chan~J. ond the ~ hll.<i 
~11111\lal-'Cll· sucb llS a\'oidtng ~ w 
on out-of-stale purchases. Funher-

Copyrrghted rnatenal 



TliE SELECTK>N PROCESS 
PC Mago:in~ used several criteria in sc:· 
lec:ting the computers for tbi~ review. 
Since we had already klokcd at 25~MH2. 
$)'Stcrm twice this yerr. we decided not to 
ioc:ludc: the: 25-MH.t. 386s reviewed inti· 
~ the February 14. 1989. or May 30. 
1989. issues. The machines reviewed ror 
this issue must ha'-e been ovaibble by mid· 
July We n:qu~ c:omple~ VGA sys· 
tenu with 4!\tB RAM. a lOOMB or latger 
hatd di~. :and proc.-essor RAM C<ldle of 
32Kor~ler 

We then scleclcd the 25-MHz systems 
that had rccci\"Cd FCC Cla.o;s 8 approval or 
!\lid wbmiucd the n:qui~ paperwork well 
bdoreoorJuly ISdcudlinc. Whyeb$~0? 
All pe.., ger•er.•te radio frequency (RF) 
emi!>sions thnt can .ntc:rfcrc with other 
electronic devic~ de:si.gncd to ~ive RF 
c:ommunicat•ons. The f'edctal Communi· 
C31ion.~ Comm.i~ion has prescribed two 
~IS of gutdelioes to ~oe the amount of 
emissions from PCs. C1ass B machines are 

~ Slrict.ly regulated aod emitlc$s inter· 
ference. The lcs.'l stringent Oass A i!i typi· 
caJiy known as the office-equipment 
~~. sinoe Pes given this rating are 
not to be used in the home. Class A is not 
monitored by the FCC: maoufactwm arc 
honor-bound to ddennine thaltheir PCs 
oomply ~ith Class A standards. 

Reoeivins an FCC Oass B rating is a 
lime<OOSu.ming and COMly proress. The 
manuf.cturer mu~ ~bmit a unit f<lf in· 
spcctioo to the FCC along with docu
ments. phocos. and technics) specifica
tion~ for ~I of the ~-ymm's components. 
C~ 8 c:.!rtlr~ion lndicaces that the Ola
chine produce RF ernission level low 
enough nOt LO interfere with TVs a.nd radi· 
o:s found in the hl>me. 

Yet r-cc Class B rutings are also im
portant for PCs that reside in offices. 
WaJk;e.ualkies. cellular pbones. and the 
tekphone microwa\>e ~moo the roof 

a1a~ I 111,11a 111,12• 1 $12,016 Q.%7' $1,100 """ l 110.171 U ,1U a.l'J stem S7,1K S.,l(l) 16.,1. 

I c.-· 25% 1 25% 25% 1 25% 15% .... Mil l lktprtw ordor ordor 

of )'OW' office rely on RF n:oeption. As 
processor ~pceds increase. so do RF emis
sions. In generul. PC systems compl)'ing 
with Oass 8 guidelines ha\-e better elec
tronic design techniques. includins adc· 
quate grounding :lnd c:.ble shieldin&. 
clc:unct rnolhc:rbo.vd design. and rTMt·SO· 
phisticatcd Cllgioeenng. 

All Other ttung.s bein~ equal, when you 
have a chotec bct\\-ecn othctwisc c:quiva· 
lent CI3SS A and Oas.'i 8 ll\3Chincs. )'OU 

W>uld c:Mose Cb$.8 8. 

PEAfORMANCE AND PRICE 
While the: differences in perfomunccs on 
the PC~ benchrnatk t~ ~mong the 
machines r~viewed here are imponant, 
they should ooc be the soae ba.~i for mille· 
lng a pun:hiL'iins deci. iQo. All the rna
chi~ perfonned within the r.lllst e~pecl· 
cd for this cla1S. with no single machine 
CJCceedins or falling short of the nutk . 

Three or lhe s~ n:viewed feuture 
bQckplnne:s W11h the processor on a 32-bit 



IS ON THE WAY 

The 
DOS 

manual 

I 
• 

on a disk! 
• Easy to use 

• Fast 
"DOS Help! otters 
exactly what the 
name says - full, 
flexible. and 
accurate DOS 

Help .. more complete than 
the DOS feference manual. 
... in-depth advice and roaJ· 
wOfld warnings you'll nover 
get from Mtcrosoft Ot IBM. 
Its the one program ro own 
if you ·re already a DOS 
expert - or want to become 
one. ~ -PC MagazJne 
Now It's even bettet' ••• 
• Three Hypertext databases 
•Comprehensive coverage 
of all DOS versions. 

Try it for yourself. Fully 
guaranteed. money back if 
not completely sat1sfied 

S.09 (61'\JJ S.OC01i'~n,6 1....,f"Q 

C..AI'O" o1 AnoetoiOil•&'lo S... "r.• 
~SA t..C Atrf.• 

11HE-.18'<A'""~¥ • ~o.--.-. C/191Xtl 
FOR OfiOERS ~ Y CAlL 

1·800.833· 7355 
(•ncalll l~-4471) 

A:lk lor I:Aetl!loOn 1233 

All other calls 818-500.()()44 

expun)iun card . The AST Premium 
386125. Tele ~25, and the WYSE&).os
tcm 3S6 Model 3225 al l feature this de
sign. By replacing lhc proo::ssorcnrd with 
one more JX>'I'etful. 3 25-MHz 486 rorcx-
3rnple. you could upgrade the sy tem 
wtt.houl abandoning the box. Only /1ST' 
has 3.MOUnced plans to ship a 486 upgrade 
cnro: for 53.695 and lhc ~ or the pro
~ wd, yQU' II be able 10 putclmc !he 
FASThoatd 486/25. 

Lisl piccs ror the ~ancbrd VOA con· 
figuraaions or the machines we !~led $UU1· 
cd 111 a low ofS2.950 lbrthe HiTcc:h SAM 
30011386-25 with 4MB RAM. an 85MB 
l\:lt\.1 drive, a VOA cam, VOA monitor, 
till() DOS 4.01 . The highesll~ prioeofthc 
group. $15.141 . was forthedealer-<llstrib> 
uted and hc:<lvily di~snted Unisys Pw2 
800'25A w~alioo, equipped with 6MB 
RAM. a 140MB hard drive, VCA moni
lor, and DOS 4.01. Bul if)'OU'rccost-con
~tOO.\, l<lOking at IU. prices woo'! ga\'C 
)'00 3/l..ct\lr.llC idcu Of wb:al yoo'IJ ~ly 
poy (see the sidebar ' 'Out on the Stn:ct: 
What PCs Really Cost'" on street pria:s). 
To give you !'OillC txWs for compwison. 
\\e\-e indicated the disuibulion channels 
u~ by eacll manuf:t1.'1Urer co nwket its 
productJ>. 

ACIIA COWUTERSINC.. 

ACMA386/2S 
Business System 
by Bruce BnMn 

~ C"Ofnpute:rs are usually su'l)ri~ns· 
ly reliable. even with ~I lhe Slories about 
hnrd disk drives failing whc:nevcr they're 
loodcd witll crucial. non-bac-ked-up data. 
For all lhc claims or hardw:ue reliability. 
however, as lute purch!I$Crs . especially 
pwpte buying high ·perfonn~nce comput· 
en, look (or ;all the ' -cndor ~ppon ar..1 
backing they C\\1\ get in case of hard~ 
problems. ACMAComputcrsofFrcmoot, 
California. ha.s blended an attrncth-e rom
bil\lllion of a 45-day money-back guarun· 
tee. unlimited toU.f~ telephone suppon, 
and a two-)"CarS)')tem wammty. By going 
nn extra ~ or two lo dcmonstrolc a 
wi llingOC$5 to support users and keep S3.lis· 
fiOd ru«ome:rs. ACMA i-\ pulling it' poli· 
( .C." when: iLS mouth ~-

ACMA ·sentry in the 386 25-MHz 
wor1d i.~ the ACMA 386125 Bu.<~iness Sy~-

ACIIA_,.Ikl._&y-. 
ACMAP-*-4MB RAM. • 1(,C)M8flard 
• • , .2MB lfld , A4M811oppy dllk 
~.80387-~copoc_,r,lf'Cia 

375-oMII powef ... lf*»ht aow. 
c:-.OlRa38&'25BuiiNa~ AdrJ 
aNEC ~3D mora anr:lae.o
yeer~lor~SUIS 

tern. 1bc s.tand3td unil i~ a desktop model. 
but the tes! unit enme with a \.oerti~ (toW· 
er) case. rnea\Unng 7.25 by 24.5 b)' 16.7S 
inches (t fWD). The Iowa-model hlb room 
for six half-height drives stacked \"enieal
ly. all of which can ha\'C n:movablc me-
dia. ThcSI.89S bia.'5C I'TlOdel includes IMD 
RAM with a 64K RAM cache; )'OUT Choice 
of n I .2MB or 1.44MB floppy disk dri\'C; 
ooe parallel. lWO serial. and one game 
pon; o.n MFM I: I in\Crleave combination 
floppy/hard disk controller, nnd a sc:l«tion 
of utilhy software. 

ACMA specified a price of S3.S9S for 
our ~1andlm:l configuratiun syslcm. which 
C005ists of 4MB RAM. u 12~\1B RU. 
hard di.'llc drhoe. VGA monitor, and MS· 
OOS 4.0 1. For the 10wcr unil le:W!d. in· 
eluding 4MB or RAM. both 1 .2~ and 
1.44MB floppy disk dn~. an c.xtro~;xrw
er 375-wuu power upply. a Toshibt~ 
150MB SCSI bard disk drive with drl\'C 
controller upgrade. an 25-MHz 80387 
math coprocessor, a 16-bit ATI VGA 
Wonder Boord, o.nd a NE.C Multi Sync 3A. 
the price was still a <lc::ttnt S5, 995. 

1bc ACMA machine US1:S a Mitronics 
mothcrbo3rd. the 0\ips and Tcchnologjes 
:l86 chipset, lllld a ftlocf\ix BIOS. This 
combination, ak>ng with !he 3S.~ 
ond 64K RAM cache nnd 8(}.ns. system 
RAM. helped the ACMA to score very 

Copynghted matenal 



Teach your liP LaserJet Series rr 
the powerful PostScripf~ 

In one 

PACIFIC 
O A J A I' IIOOUCl~ 

It's n~ver been this easy. 
Now. you c:nn tun\ your HP UI:SerJet 

SeriClS II into n P03tSc:ript lnnl{UnlfC c:omp:lt• 
iblo print.or Rim ply by p luuinl! in Pacifi c 
Onto Product..' Pac:ificPaJlr cnrtridgc. 
'l'ha~·soll . No othC'r odd-iN, ;sof\.wnrc or 
C8bles are required. 

lmmediQtely 6tart printing PostScript. 
language output from Ventura Publisher€. 
Aldus Page Maker®. WordPerfect 5.()S). 
Mltn»>fl Word as well as man~· other 
gmphic:8 und bU3ineu applicat ion software 
pncknge:.c. And Pac:ificPagc is compatible 

PACIFICPAGE,_ 
the PostScript--Language 

Compatible Plug-in Cartridge 

with IBM® and IBM-compatible£~. 
Pac,ficPaac il< the rc:cult of the pnwcn 

~rtridRc--bnm t.cc:hnolotO·- P/otur m a 
Cartri~'~. 26 Cartridges in Ont!fT'A
from Pnci fic: l>nl.n ~rodua.. nnd tho inno· 
votive P<MStSerip~ cmula~ion !!kills or 
Phoenix Tcchnolo¢es Ud. 

~o-w: 

GOLDEN ss1s Zionsvile Road ........__ _ ~ AlGLE lncianapolis. IN~ 
'-'.'-.Con (917)879-9696 

rn 1 c r o . 1 1"\ c . 1-8Q0..63S.3629 

CIRCLE IZ60N READER SERVICE CMIO 
vopyrighted material 



Arche Rival286. 
·~..8&8112MHz 
• 640t: RAM EXJW~cb.ble to 16MB 
• ~..81 Co- proo.!S.'XIr Soctl!t 
• 'r.1>8 Blt and Six lll/S Bit Expamlon Slots 
• !JatWry B3c~~ Real Tune Clock/Calcndnr 
• 1.2MBf300K8 l:I.Z.Y Oi.c;k Oth'C 
• Enhanced tot KDyboonl 
• 2·Panllcl3nd 2·Serial f\ln.s 
• Monodu"meal¥1 Hercule1"Grap!OO! 

Com.JQI.iblc 0~1#;\· Ad~ 
• 14' ff¢·Re9lrution ( XlOO II ne). flat Sc:roon. 

Ambe1 MoniiM 
• 16-BitfDDIHDOCool.roller(Su~ both 

5.2-S' and 3.&rli\Ciuding the new lB.\I. lM~ffi 
PS~RIIl'ftal) 

• 200 w.ut SWitd\i~ 001220\' ~w SuPPlY 
• Sm3ll foe{ Printl6.S'( O)x J7.125' (W) 

x6JS'(H) 
• t.IS.oos" 3.3and GW ~ 
• Two 'kat Umiu.-d \\\utanty 

•OIIf$1--c:....-

Arehe Riva1386"' 
• ro3S6 Xl/00 ~lh 
• 2t.lB RAM E:qnncb.blu lA> 16M 8 

AlsosupponsLIM E:wandod ~ICtn<ll)' 

• 80"...87Jro387 Co-p~ Soc I'd 
•1Wo 8 Bit and I:C11u 1618 Bit and 
""'()~Bit Expa..nsfoo SIO'.S 

• Bat~·~ Re.'ll'l'unt Clock/Calendar 
• l.2MBJ3&lKB 5.25' Disk Drive 
• tn h:alloed iOl Keybooni 
• 2 P.JrJllel and 2-Sforlal Ptlru 
• }fontd\ro~ancl Hercui~Grapluc$ 

Comp;Wblc Disll~· Ad3t1tet 
• W' Hiji-Rcsolulion ( JOOO ltne}. Fl:u Screen, 

Ambe1 Monitor 
• lfi..Bit POD/IIDOCoolrollet(Support.Sbot.h 

5.25'and 3.S'includi~ the new IBM" 
L-HMB PSI~forrnal) 

• 200 Watt Slri1Chi.ng lJli220V Pd.--.:rS~o~p~· 
• SnWl fOOt Pl'\nt 16..&'( D) x 11 .125' 

(W)x6JS'( Ii ) 
• ~OOS·S.3andGW B.\SIC• 
• ~I) \i:.ar l.lmlted \~~romy 
• (WJ$3,11 .. c-,1111 

Archl 'IJchnologin products 
Iff bMW by II know/tdgNIJII 
dHIIr group, dirtJCt t11fp/IIJM 
support Mtd our 2 yur WlfTIII~ 
induding Hlll'd Drive. Arche 
protlut:ts"' Mii«M vdusiwly 
If IUihorimf Arcbe dH/m. 
For tiM toc.tion numt yoo, u/1 
1-800-422-4674. 
Olto..E Ill em ll£ADEil satvtCE CARD 

2 t~c~~ 
\\\RR\\1\ 

Arehc Thchno)Ogles, Inc., CorporaLO Headquarters and Manufaclllring, 48881 Kato Rood, ~moo&.~ ~539 
- ~·O•tJ~AA..Id»f&IIIIWI*--...bcl ... '-t,.,_hc:. OJ,_,._,,,..._.., iA!1 

dl 
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esaver. 

"'Computer Librt11y makes m<! and my 
users exp...>1t on a .sub;w-fasr. If I'm 
not familiar with stn~thint, a qwdc 
S<t11ch ~r.s me tho: mfunnauon I n«<< 
in.scantf, and SO"\.o:slwurs uf uvrk.'" 

- )ulun lh-1.. b«UII\C'I\H(r.;c ul (;.o\)tP 
((l>-=oo•A-o.-...loe MILrv<ouq'"' l'l"""'o.<ulJ) 

The time for~ Ubn:zry ~ 
now. Litcrallr. Because in a mann o( 
seconds it Rh'c:s you 3LI kinds of com· 
putcr information that \Dllil now )W 
couldn't find. 

The fact is, OlmpuUT Ubrary t.k:liv· 
crs an entire )~ar's W\Jrth d lnf('"'"''" 
lion from <.lver 120 u uUJlUlet. tcchni· 
c:~l, 0\nd husulCSS penxfac.'lls on a smglc 
compact dtSC. All yw do i:s prc5S a few 
bunons anJ Compwer Library r.tc:cs 
CIRO.E lSSON lBAOt.RSfll\'llf.CAl.O 



well in the processor-detemlincd bc:och
mark test~. the Conventional Memory test. 
and in lhe OOS File Access CI..at¥e and 
SmalJ rec.:Ofd.s) ~1$. ACMA's video lest 
:scwes ~also good. Processor spc:cd is 25 
Mlft but (;lJl also be reduced to 6 or 8 
MHzifnece$Saty. Ateachofthethlwpro
<.'CSSOr spcccls. the ACMA e;<,pmsioo bu$ 
clips along at a safe 8.33 MHz. 

The AC'MA mochetboard c:m hold a to
tAl or 8MB in DIP-style chips. with the sin· 
gle 32-blt expcwion skll cilpOO~ of han· 
dling ll.ll04hcf ISMB on a 32-bit memofY 
card. Tile Micronics motherboard uses 
memory inacrieaving and bas a llSCI'-sc:lec
t:lble video and ROM BIOS ~ing Cll· 

JXII>illty. The menl()fY'cache i$ t'IOt e.xJXW)· 
:able: aU vetS! on of the rlllM.'hine come with 
64K of 35-n:s. SUtie RAM. Nil by~ Intel 
82385 COOirolleJ chip. The expMSioo sloc.s 
inci!Jde the single 32·bh , I()( and live 16· 
bit $lois. 

The ACMA 's standard pow\:f supply is 
200 watts. thou.gb the five-lead 375-watt 
unit on oone:st mOOcl is a wise upgrade if 
yoo ·~ going to load up with drives Wld 
mcmocy. The ~-ertical ca..-.e abo h3s plenty 
of space on the inside, so e'-en with a full 
houseofdri\'Cl. boonls. and memory there 
is ~till en()\18h room for llodequ~ vencita
tion. 

ACMA includes n Mui·Switch 101-
key keyboard. wructt is 18.25 inches wide 
by 8.25 inches doep and has a 72-incb ca
ble connected to the cenltf roar. 

ACMA sc:lls computers by mail order 
undthroughaclirect sales staff. All ACMA 
machines come with a reassuring 45-day 
no-questions-asked money-back guaran
tee with no rerum fee. 1bere i.s also toll
ftee ted\nicl!J ~ppon. a$ well as a two
year warranay. the fU'St year oovering bom 

ACMA.a.25..,.._ Sy.-n 
ACMA~~ U7~A\o., 
~. CA~ (800)666.aas8, (A15"}.&38< 
4400 
u.t t11iot<: \\\1111 ~RAM 1 318 S.251netl 01 
t ..ue 3Midl flc:clpyo,k&ML \lll:t $Cibr1n. 
StiR&;MrlhQ>'OI.~ ~RAM 120MB 
Nllll "'~monb'. ancl oos 4.01. $J,69S; 
asiDSiod""''.cMeAAM. tOOIIIOIIGIIddll?~~t. 
1~n1MM81owf~.~~ 
30 I"'ONof. eo:Je't~ l"ttDD OQpiOOIIISIOt, 31> 
Will\~ ~.S5.9&6 
~ llftott: h/ICMA--~IJO gocddCQI, 
~·CIOITtMtllllcnd~ 
Ollf*llb'I~~·'Ml19' 
WMrifll)'.lt'O~~ lh• il81l 
~l'llaCN'I$ 

OfleteWOHIWJoOEA~CIItO 

pcu1S and labQf and the second )'e3t CO\'Ct· 

ing ):\bot only. The extr.l )-eaT is an unuswa.l 
but wtacome feacun:, $lnce oomputer labor 
fees ofien SWt 3t about S6S p::r hour with a 
2-hourmiojmum. 

ln aU the AC.\tt\ 386'2S ~a good oom
bination of performance. fine oompo~ 
ncnts, good expansion possibilities and 
bener-tha.n·a>"ee'age Wllmlllty and suppon 
policies- all at a ~a:sonable price . If 
you·~ looking t~ buy a computet by mail 
onter but still wunt a comp;my that will 
SlliJ1d behind wbat it sells. the ACMA 
3861'-5 is a good bet. 

Then:' :. 101 to be siDd for Straightforward 
oompeteoce in mi<:rooomputers. &pecial
ly when yoo f.el to n:l3th-cly fast m3Chincs 
like lS·MHz .\8.6-based COmptaei'S. wtlictt 
just a ye:.tr aso ~-ere the ~C$( on the mar
ket, finding a COII\peu!tlt n\IIChine with 
J)ro,•et~ comp<)nents i reassurin3. The 
Amax PC/386-15 from Amax Enginc:ering 
h;IS a.IJ the martings of a solid v;'Odho~ 
machine, with no outlandishly fast speeds 
in any one area but with no qucslionable 
design components or tricks. either. 

The Amax machine is sold only 
thruu.gll dealers and \'aiiJC·OOded n:seUers 
(V ARs). Amax sells a base unit with ev
erything but vidoo c:omponcnti fc:f'$3 ,400. 
The bose .system includes 1MB of RAM 
with a 32K RAM cache; clther a 1.2MB or 
1.44MB Ooppy disk dth'e and II 40MB 
hard disk (not enough if you're going 
places with a 25·MHz mllC'hine. but at 
least a start); one parallcl, one game. and 
two ~rial pons: and vario\1\ utility soft
ware. A machine with 4MB of RAM, a 
321< RAM cadlc. a 150MB SCSI hatd 
di-~ dri .. -e.a.n810387·2S math~. 
8·bit VCA c:u\1 and moojtor, md DOS 
4.01 lists for $5.455. Our test system. 
wttkh had a 16-bil Wcst.em Digital VGA 
casd with a NEC Multi.Sync 30 monitoc 
plus<:~ larger, 64K RAM cache. costs 
$6, 750-an anr.tclive price for the COOlpo

nents included. 
The Amax ~em unit is a desktop box 

111¢ll$11ring 6.5 by 21 by 16.75 inches 
(HWD). The case can handle fhoe half· 
height dri't-es. thnle of which ca.n use n:-

movable media. Jl looks like a fairly stand
ard AT-style C3Se with lights for po~oet. 
lw\:1 di"k :~CCeSS, and turbo opemtlon. as 
well as a~ buttoo Wld kcylock aU local· 
cd on the front . The supplied :keyboard is 
un enbo.ncccJ Maxi-Switch unit with a 72-
inch cable; the $UU\d1Vd po"'u supply de
livers 220 W.JLIS and c:omes with four de· 
vice leads. 

The PC/3.86-25 scored well on all of the 
bencfmw1c teSIS, a fine showing in 3 ve:sy 
fast field. While it can't claim to be one of 
the fnstest boxes. it is certainly a 25-MHz 
386 mac:hinc. judging by performance 
scores alone. If you look inside tbe box. 
you'll sec the ~atd Intel 80386 25-
Mihehip run byaSO.()()..MHt.clockc:cys
wl on u M icnmic:s lllOibert>olard beu.ring the 
Stitndard Chips und Tedmologies 386 chip 
set and a ~nll OIOS. 'fllcrc is u sucker 
for either an 80387-25 math ooproc:es:sor or 
a Wettek chip, but not both. 

The prooe~ can nm at 6, 8, or 25 
MHz. with the expansion bus staying at a 
constant 8.33 MHz no matter wh:la the pro
oessor spc:cd. There are eight expa.nsioo 
sJot.s: one32·bit, fm~ 16-bit.wltwoS·bit. 
Our cest n~hine hoo sepante Ooppy and 
hard disk ~ontrOIIers ~-ause of tbe SCSl 
hard disk upgnlde: th~ setup wasted an ex
p;msion sl()( unnca:s...GJriJy. If you nc:cd all 
the expansion s.loo, specify a combination 
SCSI dri\.oecootroJier. 

..... ~ 
MlaxOC*IOf~pertciMIIIIOI 

ancl~ ..... lllftapeed. Wll\ 
4MB fWot, a 1&0MB twdcilk. YBA 
manilcr,801387·250Gplll ........ 
DOS, INPCt.IIWSIIIatari&AS5 

Copyrighted malenal 



When you bur a 
computer .• l~ltJr 3S% 
of your moncr ~;''X' ro 
thc~rc. 

But we'd much rocher 
:.ee ~\)ur mon~ ~ tu 
!IC>mdxxlr whn Jcscrvc 
tt a lot more. 

)()ll. 

So we ~ i vc ~ \.lU a 
~o:urnplt!tely dif(crcm 
kmJ of computer store. 
Th~ IX: II Computer 

$(ore. 

ln~tc.~l of n cnlwdcxl, 
hteh·o\'crhcad show· 
r\.'lom, )'\.lu l!Ct our br.mJ 
ncw-H·pagc caml~. Whtch 
give~ ~'Ou a full l ine of 3b6 ~ 

anJ 2 6 ... y tt:m ·. printers. 
J"eriphcr.lb, !o(_\fcwnn:. and 
:!CCC ~Inc~. 

And ''nee vtm huydin:t:t 

from the mnnufucnuw. \\'ll.l "'' ' 

alxlut 351\1. 

But there's n lex mnrc tn tt 
than sa,in,g moner. \Xk offer 
y u d1e m t complete c;cr\•icc 
anJ Sttppon in rhc indusny. 
Including a JO~Ja) mon~·, 

back gu:ammcc. A toll-free 
tcchniCII :!>UPfJOrl hotlin~ . 

• •Jf.Jiagnostic :;oim:.trc. AnJ 
next.J'.lv~lcsksidc SCr\'Kc fmm 

('JJIC'I.Ii 5.» O N R£AODt SERVICE CARO 

Xerox Corpornlion. 
li vou read our ad m the 
l'tl<k of thi" m."R<l:ine. 
n will tell \ \.IU a I<X 
more ulxlut the :>\"ten\.~ 
\\\!offer. And the .;ervicc 
we pur l'-elund rhcm. 
~ l if }'->U'J hkc a much 
lll<HC intdlu,ocnl \\"dY LU 

1'\.t)' <I (lC~'l 'L.tl t:lllllprtCT, 
ha\'c ;l 1,>~..&.: .lll)llrad. l)r 

c.tll u,;; :-~r SCv i 26·SI50. 
Or -..cnJ us the cMJ on 
thi'~~· 

AnJ \\c'll,enJ the 
h~o.~t c~'mrutcr :!lvn: 
~vu'w c"~r ~en. 

Q,e }\)U Jor,'t ha'~ LO 

ec (oot in. 
----

DELL 
- --~--

( 0 .\\ t' ll I l R 

CORI'ORA T ION 

- ·~.tUl"' 

800-426-5150. 

al 
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... ~,....(Sill)-·~ 
~d~cHploglc~eoflllll 
~ ............. -....... 
ona-o.k!Qitbh~~~ 
on N tilwlillltlll .,..lndh4iiM lofC CliMlee '* 
.,..lnlaled on llllr -lmll dlaAt 11oan1. 
C*lhoa~mcQIIa,.Qnbt ~ 
l!lloallf9'Wdloob. '"'*~•••oer••• 
........, tit~ IO'Uilbaala SIP tu 
.... lot ... ~al~.,~ 

t~Wf~t'J"t~ ·~· 
IUM alllfe IWol ctQ - In o-o ~ tn-: 
lilllfc Mel~ !lUIIe RAM cHpol (SAMM) IW 
.....,.nl,_,.eftrdrttu~. ~RAM 
~ ~ 0011 .... end .... mott COirfiiCn. tu 
hlnldeolls b *'-~ end cpol'lltoot. 

•lllilw1ecl-r OPU IPIOd lsUJUIItt,_. 
111811 ~..,. ~ rntii!IOfY no'talrM 
~.,ad ~IIPAlho "'~ lrt,ir) fjojO ()f 
ll1lf1l poiiiQnr.. -n. CPU two DlnCillntoronldotiiD • 

-*natatma.~-..-.,10~ _...._.,,..._.._ 
--.,Mill SI..-.AAM Is a ~fill 
lcedt~8106~""*810S6ttctft .. 
11r11 RAM on ~ al lha CICXIIII*t. ClllllltqJ 
aMerQd ~ IP-' • !he COli ct 31141( 
01 ,__,_.. Nlai1WB al ~ fWl 

Dt*~-..... Some~~ 
---~~~ lac~G!t da ......... tlcr'll,. ,..,., .. 
Tloll d»-sped~__, II)"SSIm partcK-1081Jt 
~ ...... diD .. ~ ..... need""'" 

....._ »4* Mill Mlrft ~ rl\1rili.l\ldur• 
- ...... ~ "*'- »,..,. "* let trWflt'J"t 
~GMt~. The~ alsuc~ lllolls Is 
~ ~ let • ~ """* al 
~~. 

,__RAil cedla A~ RAY oadle 
11Cb • • bltdbe ~ h CPU .nd lho *-

MT "-*'"" 
AINJI~ ltiMie MPC-4000f PCQ'Ifl~ *'25 r•a.2S 
$3ACO 1&,195 $5.6ee $5,$95 $UlG 
IM8RAM.40MB IWRAM, 1MMO ....ORAM 2MBRAM, I~ ...a RAM. 1.2MB 
1\a:d 0.. '.2M8 lloppydisk ftawtdisk tlo9PYddt 
ex 1..UWS l'icq)y dr\W, 2-'II Gr1\'0. 2 GCirW ~.2serial 
drlkdr\W; 2 ..... l1l'd I p;vliiW and 1 par.1IW and ' parR)el 
1 paniftll. _, pcw1. cos 4,01 pcw1. uWios. pan, 0053.3 
1gwN90R, 00$3.3 
ufQy tofl<rtft 

5hlllt-he~ Sllaf~ 8~ 
I~ 

Sha'f~ e hlllt-IMIGht 

0 0 0 OSI2 1.1 ($325) 0 
20. 40, ao. 120. 40, 100 60, ' 50, 33Q. 90, 150,320 150 
150.156 79l 

One32-bl One~l. Thtee32~ ~32~1. Ten 1&-bt.. 
iw16-til. -18-011 twi&Ot. lhnle 18-bll. rooo~t 
two&ol one &till one&-oc 

3 6 4 4 8 

220 220 2:50 220 240 
12 90 12 110 n 

S$,<155 $8.$37 ~ 
(16o..'Shetd~ (105MB~~ ( 15WI8 ,.~ di$jQ (150MB""~ (1 50MB herd ditiQ 
80387-25) 

~~~ p!1ooc! lNY.llllltio $560 lll!.nqjbblo Un.mlt.uMo 

ia,750 110,4 Hi $9;a3 ~.ooe 

<l6ot8 RAM. 156\119 4MB RAM, IC$19 16Cf.l9 turd ddc. 2MB RAM. 16Cf.l9 ~1\AM.I&oM& 
hlrd ddt. I .2ND herO~ 1.2MB 1.2M8 rd I Mo\18 ha!c~ t 2MB twd~ 1.2MB 
tloppyelbl! lind IMMBiloslPr toppydbtl l\:lwfd.$1.. YGA ~~lk 
dr\W, NEC ~ c:t?lr., YGA cb-.. YGA montllf. OOS :u cl'tte. VGA 
AlllbSyr:c 3D monJilf, OOS 4.01 ~. 8CKl8HS, ~. 0053.3 
monllor. 0054.01 
80G87-3, 00S 
• 01 

~,.. 

IOOI2IA 
$7,315 
2WAAM (no 1Wl1.2MB 
~ topprcldt 

cl'Mt,2.W 
a'ld I plnlol 
pert. DOS 3.3 

51\ajf~ 5~ 

OS/21 .1~ 0612 ' .' ($)40) 
B0, 1C.0..320 150,300 

Two32-tllt. Bolli ' 8-Cit. ,.., .. 1&-bll. lh'M~ 
one &-tiC 
6 5 

220 220 
82 90 

$12,4.6$ S1 1,17:l(1501e 
(2MJFVN. ~~. ISWB 
1.oMB hiSrd ciUil ~~~»bedwp) 

$1 ,895 Unlrna.lllblo 

$ 11,173 

2MO RAM. 144M6 4oW6 RAM, I SWB 
held dltl\. 1,<141.46 twd~.1SWB 
1\owt ~ drtw. apebedwp, 
VGAII'IQI"Itor. 1.2MB tlopp)' cisk 
OOS<I.OI ct'Mt. VGA 

~.0053..3 

CONTINUES 



25-MHz 386-BASED PCs: SUMMARY OF FEATURES 

~ (Proct.Jcts rl$1ed ln~~ng prlee orderl 

A.CMA-.'25 
SAM 3001f386..25 BUifnest S)'llltm C88 StloKl3864.5 ~&.-.JII'JS PYote~~• -...x2S T enclon 386-25 

TEST£0 COMAOURAllON 
~dodc 8'25 818125 8'25 11125 8':lS 8125 ' epMd$(t.tQ) 

WMSII!IIs 0 0 0 0 0 0 
au. dodc SfiNCk (MHz) a 8.33 a &.33 II U3 
Cltlc COC!ttOIIet OTC(WMIRJ.) w.slem~ ~(£SOl) w.-n~tll WeqmO'gNI ~('lofFMIRU.} 
~llldtype (SCSI) (ESDI) lESOII 
~Of~~ 4 4 4 4 4 4 
by controret 
BIOS~anddD Ptlotnt. 8IOS Phoerbc BIOS AwwdBIOS, AMI BIOS. VO!'Iioft M/4 BIOS, Vnion Tendon BIOS, 

Plus. Venloo Pw.VCKSbn Venbt 3.00 NFS O.WI 3067 38&.c& T {'Otcllntlar Vtl'lion 30&-3.1 S 
1 .1000 (~ 1.10 10 (Jnully ~~teen (s.pc.mbw I_, 111811) (~My,_, 
151611) 1888) 

~ llOa!d INIIWfliCIUIW FlathCom Mlaoricl css AMI PrDIM.IS foolcrl:lr{a 

-~-~ C~Jrd CNps lllld 'VI.SI Ctip&and C~.-d Chpund 
T~o~ Tocnno:O(j~ -- Tocnno'.bgm TG<trdogo~ Tlldlno~ 

MEMORY SPE<:FICATlOHS . 
Mtmoly dl~ \ypt 1t.lb 1Mb lt.lb 1Mb ItA!) ~.11.11) 

CHp~ SMA OF OIP OlP OIP OIP 

AAtmOIY ~ 8JPMd 80 eo tOO 80 100 eo 
(n~) 

RAM dips DRAM DRAM DRAM DRAM DRAM ORAM 

~m«:.ory 0 • 0 0 :l • 
Sh06!1WR.AM 0 • 0 • • 0 

S~callbe IVA • IVA • • WA 
IUmedOH 

01$11 QChe ~oftqre Q • a 0 ;:) 0 
Mllllm.rn 32·bll AAIA I«WWI IGfAO 1&\18 16MB 16M9 19ol8 

M.ulrmm RAM Q'l 11MB 9.49 aM8 ~B 4MB N1A 
mo~ 

Ma.)rrr.I"'IOIAI 16\18 tSUB 16\16 1SU8 1&M8 16al8 
~RAM 
PR~SOR RAM CACHE 

CliChe ~sao: 

IArl~ &« &tK 321( &tK 321( &tK 

Uol.ldmum 641< 641< Ml( S4K 33( S4K 
Wtalod 64K 64K 321( S4K 32K 641( 

~ tf'l«f'Uf lf900d 35 ~ 20 2& 25 35 
(n~) 

c.xno~ OC~niiO· frllcje:238S lnloi823SS ~~ 11'111(823116 lnllll B238S 
-~--- - -OTHEJI 

~ - 2 )-eata ' yeas -----;; ~~~~$~ 1 Yllll' 1 )'Nr \ Y'M' 

FCC OMtlc:e.tion ~ 8 8 B (ponclngl 8 B(pclrdng) B 

~(JICU'l:( 0 0 :J 0 a • 
• - Yos ..t-110 
WA-Not ~11: 1110 ~ dOOll OOC IUYO ~ to;stuiO. 

PC IAM3AZ1NE IIO'Vt;MBt;R ~ I !Jell Copyrighted material 



S.MHz386s 

AST,....... ~"" NtraPCI*4& 111118c~ PCCnaaGmC -.a T ... -.a ~ WYSt..,..__ 

6-.~s 1&!2Q'2S &12S ~ 77 '25 16'25 8125 

0 0 0 0 0 0 0 

U3 8.33 • 8 • 8 • 
F\A.r'e Dclmllln Conncw~ w..n~ ~~ ~Cigl.llll ~ Wt~*f~Cigi'AI 
(SCSI) (S r -606WV) 4ESOI) (ESDI) ~~ CSCSII (ESC(! 
4 ~ ~ 6 ~ 4 ~ 

P~11BIOS fltloeftc BIOS. AIINdOIOS, ASTSIOS. T ollwJdoo ..OS. PhoGrtx BIOS l'hlonll8lOS. 
Pl.le. Vlll'tbll V.-slon3..07 Vlf'lkln N:Y3.04o Vortkln 1.20 Vomont .03 PU$, Vertlon Vtt$10n 3.06 
1.10 10 {Jru;vy ("'- 1988) f,lJno 1 !188) (Mian:tl1 Q8i) (.Uy 1860) 1.1004.C1A (F~ 1ee8) 
1988) <'*-JY1888) 
Mlcrcr.kB MiliCI lotjloX AST Te'~ klltl WytA 
~tnd Chlltrrd CNpttlld AST etspseno lnlllf Wyr.o 
TtcMOIOO r~n T ldii'IO'IlQoers TCY.IIno~ _ 

1..-, ,.., 1Mb 1Mb 1Mb aS6IO>.. , .._, lr.lb 
DIP SIP SIMM SfoiN SIMt.l s~ SIMt.l 
85 eo 80 100 100 80 100 

DRAM DRMl DRAM DRAM ORAM DRAM DRAM 

• • • 0 Cl 0 • • • • • • • • • • • • 0 • • 
0 0 :;) • 0 • 
16MB Z4MO 32MB 3IW9 16MB 18MB 1EfA8 

N•A sua t A .wa "''" ae N 'A 

16MB Z41.CB me 36MB 16MB I&W! 16MB 

32t< 321( &« 32t< 32K 64K 64K 
641< ~I( 1281( 321< 32K $« &4K 
64K 321< 8« 321< 32K II« G4K 
3S 30 25 26 25 35 25 

fr.totm85 lrttoi~S Olsao10 lopiC: lrtal82385 AUslllk 36152 O~IOg.c Wyso 

I YN' I )W' Qno$118 I )'Nf, ~ mOON 
on sUa 

1 yaa• I t-orwile IJOaf ~ ~ 

8 (poncfng) 8 epanctng) 8 (.ollncin9) 8 8 8 B 
;J • 0 • a 0 • 
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BENCHMARK TESTS: 25-MHz 386-BASED PCs 

PM Unbcfe Micro Labs 386125 
c.ptured • first-place finish on 
our COnwntlon8l Memory test 
Md on two video benchnwtt 
tMta (Including one tJed ecore). 

PROCESSOR AND MEMORY BENCHMARK TESTS 

It also performed ..ea on the 
processor..._ but wu 
surpassed by the CSS Select 
388125, Which rune 1te 25-MHz 
ptoceleof at 28..8 IIIU. 

80386 Instruction r.tix Elil p &IXI T1m1> ISl'<:Oil<l<i) 

Floaung-Poent Calculation Without Coprocessor EIBp~d Time 1seocond!ll 

Tht ,.. .. ~,, Cllc\lt.llotl 
WltW Cop I CIIIOI' bencNniJIIIO:II 60 -------------------------~ w.s u;1 ~ 1\cmno·IIO"t emubdon 
~r.am h RAM w 1'lcn oaro:o:: 
1n0 P'OC»7~ ;v-0 lr~ AMI~ 
spocB clHing I OOU"09Qn1 
cMo.Ul~ 

Conventional Memory E t:~p~d Time (second5) 

DISK BENCHMARK TESTS 
DOS File Access (Small Records) El.,p5od T1m o ~ ~ccond :;J 

·~ror~ 

mJ PC IAAGAZlliE IIOVEI.ISER 28. 1989 Copyrighted matenal 
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BENCHMARK TESTS: 25-MHz 386·BASED PCs 

DOS File Accoss (Large Records) - -- EtaPted nme t~onda) 
Tht!OOSFI .. ._~~ 
~lll:$1 '"*' ~ ltrcug'11U18~ 
alliSLitOI~cW..~~ 
h;s!ll CIP. ocnL'l>lcf lli!'C10f\ IV1I2 b..c: 11t --------------------~~-------------------------

~il ~ rnfu~ll ~ ~ron-.~s· 
IIP"d Thos ~• mnma.ltle ellec:t ol 
smtJ IWOio" '*"'" on d 
~· ~. alspononNCI 
,.,,.0\lleoltoow.ddoaY.IH~ r~rsl 

IJM:l a!•adllaf~~ ~"" 
1110 lo:.ood 

BIOS Disk Seek El&pse-d Tirnt• lmtlltse-condsl 

I ho BIOS Dlalc Seell bond!ln:llk ~~ 
~u~ ~nc#l rr.- 10 lr.ldl 
cs~ c1r11oe ~' llmes. Fes1 omes lO.O 
.. e ,.-plui'Mih I)!OOr&mf euc:h u 
~. •heft Ohit"IIIOJ& &I'd "6 
~~ ~r fir!d cbt;s In CW1'f SGp;llliiO 

150 pt~on~owo. 

15 

0 

r---
-

r-- r--

...-- __ 

• Rq:tcood tor co~GOn 

r--
r--

r-- -~-

1-
., 

- -- -- .. 
• &., 

----~. 



We're InA 
Perfect Position 

ToOffer\Ou 
386 Perfonnance 

On A 
286Budget. 
~·FS! 111\I"PS'l lTlf\'lnr-cl C'mll\lq' mm'Q 

flAl\.ll.r '-«JOS<'l ~s~ Ttl£'"''" 1)£)'\:PfO~ omaw>ms· 

CPU &0186 80)86SX' ~J86SX 8)186 S}}.'OSX 

SrmJ IOMII.: t6Miu 16~tlt: I !~Ub Wi~Ub 

\\'uSuct ~ 0 (I I 0 

Sd)..ltmcq nm 1MB 1 \IB 1MB 1MB 

12-BitSof!IOm 00 \'ES \l NO YES 
Cxn~ 

OlvBcwJ \ ~ \\'.;A '~" \'{i..t, \ b o\ \ 'C.\ 

M«UQ)f OPT10N OP'1'10N omo~ OYnON om oN 
rdll\J~ X'MB }{')~ Ol'llUN 01'00:\ om oN 
Pritc smo SSMO SW9 $2699 sJm 
Ncr.labtrlll>OaOII~duft .. lwn:lull ru~li.lcJ m!UNI.. 

The comparison above will clearly help 
you and your customers chart a course 
through a sea of PCs. 

As you can see, you really can upgrade 
your entire organization to all the speed, 
power and performance of386"' computers. 

And you really don't have to give up an am1 and a leg and most of next 
quarter's profit to get them. 

In fact, you can have TeleVideo 386s for less than competitors ask for 286s! 
And you get more than just a great price, high perfom1ance and total compati~ 

bility with a Tele386SX. 
You also get superb quality and assured rcliabiliry. Because we design and 

build our own custom chips. We employ the most advanced manufacturing tech~ 
niques, including surface mount technology. And every Tele386SX we make is 
made in America, and backed with a one, year end~user limited warranty. 
ctQMr;~o·t~t ... ~u.. •• ....,......,oo~o-uohHolo\U..~··"' , .... .,.,.H''""''c.,. .v.-t .. ,.>.i.o .. ~h""-··o·""-~··"'"ffo ,~..,. -4 '*"""~ ~rtal 



You don't have ro limit your producriviry m rh' pcrfonnancc of H 2 6. And 
you ·houldn't have to tretch to the limit to get 3 6 power. 

For the name of your authorized TeleVideo dealer, call toll~free, or write toJay. 
Tel~Video y·rems, lnc., 550 E. Brokaw Rd., P.O. 4904 , an Joe, CA 95161~904 

Frum our Tele3 6 X to our high~ 
perfommnce, 1 ovell-certified 0386, 
25 Ntll: fi le erver, we're in a perfect 
po irion ro help. 

And w 'd r allv like to. 
i 

. .. ,. 1 

OTeleVideo~ 
American lngcnuit •. TdcViu~.-o Know~How. 

~ 4 • . .. ~ 11atenal 
ClR('l nn 0'11 Rf AOFR <;11\\'ICT C .\RI ) 



It¥- .l<I\T!liUI\: COOIIIUII' ~mrn A'-1 thr f'C\'\f'k- IYM hr1111P,1 )UU 
Sl~P.U.~ ; &ru: b~ -s. No;, '-l'll>t~• u am·u uy ht~o,tnli~OC')i <l>ltt..~ 
StxR!k 2116 ', tlx' ~IUI:t 

1\•.llu.t<fltt .a (x.ll)( llf' I~ 4 \tK (lll'~-p.ll'l(k\1 \lr 1."'«o.~ lnCOlA)I\' 
.Jtk.l ~~~~~ tll~ tru.t>l f".'PULir tuml~' ~r-:ul!4.n;r.m ..-.~r. (.\tS 40 
'ilxRik 2M <htnc<. o2< 411~ of thl' ~'I:.Jr'< hoctL"<l nflcttnp. 

\nd I •ll.w .. tll Ill~ .tlllllth•· fulh' '\IIUt\\1 f.\l'i n ~·· () •> 
.n·.lll.lHc .u twg.llllmJtar~.-c ,,, ........ 

fht: th.n\. 110( .Ill 
At yuu.r t\'l'""'-.t. ..,, I 0 UJ'<IOtl. wtth bOOla "''tJJ .and .J p.uJIIcl 

P'" ~ il SJI(I:I.ll "f1'C''r.u~er c.• )\\' '·'"~'<IN' 111 ~'~·•r 
com~r 

D.K t\1 dll; nJturl.' uf ~~J>J}. 1--<6' 1 r.wrlul ('Jp.lilthtl.: 1:111' • 
~ 01\'0itlg AJ <Oillj\ltl~ (\)llllUt\"'- WIU ~ .l<flllliW\1 

~n~ W. a. f'llyuv: .tll awr u-..vn h:n moo: m5orm.'lliUII, c.JIJ 
t7t-&1863-0t81 or""' vur Bull~:rati\.\U\i '<;r\ tlX' --:un~'1 (7H ) 852-1872. 

USupn: StxP(tk 286 ttftlkts sltort ~t'Ork of the 
mt•t~ne..(f, touJ4u1St tdSks lu /II( ~O'ict:.N 

""/1mmbs up. It's jlo'lbk II'S rompatiblc. 11zis u one 
ll(cyz-qwtUty }Jrodttdinn." 

"Si.tAtk 286 is '' hi/ Its lorcr·Jtrofile des(~' mrd 
<wrtclzlt in~1allntinn mY flmdt:SS." 

C1Mt U . 16fo 0!'> R~J)J R fR\'lC'f ,\RU Copyrighted matenal 



VIDEO BENCHIMRI< TESTS 

Direct to Screen EUpaod T1me (soc:onda) 

The 04~ IO Scrftfl ~~ 
le>St ~ lllo 5oood of lhO \'Cioo 
~ rwr:«y. Good SoOO'"IK 
111Cklllo trurllntl)rm:aton Clolt1 gilt 10 
1111 saOOII qJdl}f. ~Qj~ 10' 
P'OO!eM$ ~~ t>'Qod .. ~S 
BIOS 8t"d 00 dtfCtlt to the lSO'WI 

f ' -------------------------------------------------~~ 

Video BIOS Routine with Scrolling Etaps.ed Time (seconds) 

WOII>T 

~-------------------------------------------------

V1deo BIOS Routine Without Scrolling Etaps~d Time (s~ondsl 

Tho VIdeo BIOS Roullne WIUiout 
SCtollhg ~J\: _.1 ll'oMSII'lS 
hoor ~ Ule B'OS 0t1 IIIli '~ 
~ WTilO's IOrJ dlrb 10 ltlo 
l:Cmm. F11.:01 vdeo "''~~lr9 he~ 111t1 
~r.IIM Nl (ION MJ C)( p.w;al 
wooruo e1 Glllllwlh®l s.c:ronng r.o 
(aMfl. 

·~--------------------------------------------------~ 
)~ --------------------------------------------------

Net d YGA Cllds aro en ;nod oq.gt. c wo SGO trom PC 
l.JII»• Wloo benelln'lll'\ IINIS. • M<OihO ~I mlldllnM 
too!~~ lrom llbcl..t lt!teoe 10 ~ &.-.. •tono •• 
ct,.IIIWSI ~I c:ardJ M l I'HJ;I ~you clow-l hefe u 
dtmonslrlllld by lhe Tendon 3815125. 

How to lock Ill hi lllinnng ond of ltlo ccolo. On 0111' 
DtiiCl 110 SaO«! C0$1. ,._Ainu PC'31&2S 'Mih ts 1& bot 
YGA Gird wm Sl.l'pCfiCid Oflly b)' cur nrllnnc.o ~ 
thO Con1)aq ~ 386125 The""'"' l.lb5 ~ 1110 
11Md 1~1 VOA ~. W:Mf"' 109 ~both on VlcMo 
BIOS"""" SoOfi'IO llld on VlcMo BIOS \\11110111 Scto~ 
~ itt.~ wtt •~ by N Uncsya PW' 800r'2SA 

eNOS 



 

 
Amar E Go 47315 Meton Felts Cr

eteFremont,CASS. (@00}8BB-AMAX, (415) 651-BMG.
List Price: With 1 MB FAM, 40Mhardcrs,
1.2MB 5.25:ch oF 1,44MB 3,5inch Soppydick

In Short; The AmarPC38-25
Gegers andVARs only. Wih ony three

Open slotsin the standard hacks3
to!asparcing space,butts. afinemachinewih
goodparformarce.
(CIRCLE603 ON READE SERVICECARD

The Amax motherboard doesn't hold

any memory itself: all memory is on cards,
with a maximum ofSMBper card, Memo-
ry chips on the fest machine were 85-nano-
second IMB DIP chips. The Micronics
board design uses both memory interleav-
ing and shadow RAM for vxico and ROM
BIOS,the latter two capable of being dis-
abled by the user setup program. The
Amax RAM cache hasan Intel 82385 con-

troller with 35-ns. static RAM chips.
Since Amax machinesare sold by deal-

ers or value-added resellers. (VARs);

these form yourfirst line of support. Amax
machines come with a one-year parts and
labor warninty; a second-year service con-
tract is available for 15 percentofthe origi-
nal sysiem purchase price.

Amax Engineering builds proficient
machines with standard, quality compo-
nents. While there may be nothing here to
holler about because of especially fast
speed or trickier-than-usual technology.
simple competence should speak cloquent-
ly for itself.

Mitac \ J. ’ im : 
byCatherineD.Miller

American Mitac’s 25-MHz 386 offering.
the Mitac MPC-4000F, is housed in a

modified tower case that is designed to sit
either on your desk or on the Moor. At
16.75 by 9 by 19 inches (HWD) when
standing, it’s shorter and wider than most
tower systems but namower and higher
than standard AT-size desktops. However
you look at it, with its five half-height and
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one 3,5-inch drive bays, it's roomy.
The basic configuration of the Mitac

MPC-4000F caries a list price of $5,195.
You get IMB of 80-nanosecond RAM in
256K SIMM packaging, a 30-ns, 32K sta-
ic RAM cache controlled bythe Intel
§2385-25 cache controller, a |.44MB 3.5-

inch floppy disk drive, a 220-watt power
supply, one parallel and two serial ports, a
101-key keyboard, and DOS 4.01.

The MPC-4000F"s somewhat boxy-
looking case has several special features,
The back pancl features a 25-pin parallel
and two 9-pin senal ports, along with a
keyboard connector. The front panel has
another keybourd connector at its base and
a row ofindicator lights for power, hard
disk access, and microprocessor speed.
plus a well-protected power switch along
the top. Four of the six drive bays are ac-
cessible from the front of the system, and
Mitac includes its own 101-key keyboard
with the PC.

Mitac builds its own system board,
which lies along the right side of the unit.
Two floppydisk drives can be controlled
directly from the board, so the basic sys-
tem doesn't include a disk controller card.

The Chips and Technologies chipset sup-
ports the processor's functions, and an In-

 

 

tel 82385-25 cache controller handles 32K
of 30-ns. static RAM. The board cannot

accept more chips to makea larger cache.
The Mitac MPC-4000F uses a Phoenix

BIOS, which lets you choose if you want
to shadow video and ROM BIOS in RAM,

Microprocessor speeds are software
switchable to 16, 20, or 25 MHz, yet the

FACT FILE 
Mitac MPC-ROO0F
Amencan Mitac Corp., 410€ Plumena Dr,, San

aaaCAS6134; (200)648-2287, (408) 422-
List Price: V/th IMB RAM, 1.44835-inch
Boppy dishdrive, DOS 4.01, $5,195: with48

horizontally
vericalyanteSooe, andd canhanasic
storage devices.
OIRCLE 604 ON READER SERVICE CARD

bus always muns at 8.33 MHz.
Twosets of SIP sockets lie under the

power supply. Each set holds four 256-ki-
lobit or 1-megabit (Mb) SIP memory
blocks for a maximum 8MB RAM onthe

motherboard. Although SIPs in the same
set mustbe of the same chip size, you can
use both 256-kilobit ant IMb memory
blocks together, cach in its own set. The
unit as tested used 80-ns. [Mb chips to
make four IMB blocks, with the second

seLemply.
The Mitac MPC-4000F supports 24MB

) 32-bit page-interleaved system RAM:
8MBonthe motherboard and an additional

16MBon a 32-bit memory board. No DIP
switches need to be set if the system's
memory configuration is changed, but you
must mun the Setup program to set the ex-
tended memory size,

Our $9,052 evaluation unit included

4MB RAM, a 1.2MB 5.25-inch Noppy
disk dnve, a }0SMB hard disk and a ST-
506/MFM controller card from Connor

Penpherals, the Paradise 16-bit PVGA
Plus WGA card, and the Tamng VGA
monitor

Performance on PC Labs benchmark

tests was strong for this class of machine
On processor, memory, und video tests.
Showings on the disk benchmark tests
were lower but still competitive.

The manual accompanying the Mitac
MPC-4000F does an excellent job of
showing how the system can be expanded.



SOLUT NS 
CMS Enhancements provides you with the answers to your most 
puzzling enhancement problems. 

P ming ~ a S)1U:IIII mae cceu )'0# 
complf.(r «quirtrmnu 6oem '1 netd 10 be 
f"lUJi:c. Thlfs b:m.-ie CMS 

EnhmttmtniS hu pta all the pictl(i 1~r eo 
ft011dt )~with~ .ohn~ to mea~ 
compUl(r sys~m coeds. 

ftwui~ ll C~lt l:r.e o( COIUlXIIt:f 
~ma:t solution\- incltding ~ny St~~ 
t.;ud dask dri1-cs. CMS <OmpoocrlS me dcsipcd. 
<nganem11 Uld nwmactllt'Allo I~ h~ 
sunduds o( qality w ~liahlily. 

AST• Sta\u llwl'rtft!ul SA\a:hc . I/1\IU"--IJ N • .''fJ. 
4\), fJJ lnl &J II~: 6S ·26 1/U. ( £attual11 I'C Sid: J/), 
~ Q\1 &I ll!; 1\').].f 1/U. 

&9seagate 

Just Jilt o~ D:w '1.t:roSlol.·r~ in the 
paule) the 4SM8 b:d dri~ dul rtqlllltts oo 
coat roll«. "This solution. funllin~ a ~e• 
dm'(, lS dr:SI!Jfed especially for we v.'C I!M: IBM'~ 
PSf2 Modd 30-286 atd is aho 3'\'illWt il OOMB 
atd 80MB apltitic$. 

At CMS, •-c NCOI""rntf.am.tnmt .... nl ocr swc-of-thNn 
~s •WI instmt av11ubihty, ~il'< 
pricq Di tht tincst stl\i't s::d So;'90ft :JV.ti~ 
No "''t'Odtt .-e·~ the indlsuy's nlin~ stWia of 
~pl~ ~ ~utionr with O'ltr <n manton 
hlrd li.\k dri\e$ sold v.ccUroide. 

' llic ln..Skc ..,..,.ID '-C .. $u,JlkiJT:\,I1"\ .. I~ •£C\tSqvDa~tabat401Sr.....-k. 
._,._,.,_...._ _,l<MI_,IIt~~'(lllrf"""'l'c c,.,...._ C~Oilf'i OO~ta.. 

CJRCLE~t 0~ RFA()(R StltVIC'tC'AIU> 

So comxt die We:s dtpanmem u Ots 
EM.wtmenu ~y. And Jet w ~- tk mil· 
sins pic= 10 )WI'~~IIOIU!io:ls. 

Foe 0e r.ame 1nd eelc;OOnc mcbcr of yoar 
1~1 CMS En!®.~ detltt. tall us 11 
(714) 259-9555.. 

c~ ~SmtiSobfiCIIII.·tJ~~trrt.fo11l]/).JO. 
40. fiJ g,W&> .vw· 6S·2811U. /En"AdJ FC Slrl: .f(J, 
JS w &I ll~: 10-M"" 

ENHANCEMENTS 
The b..-.:lcr porL ol vour ::.)":ot.ern 



4 NEW REASONS TO DO BUSINESS Wlffi DATAWORLD 

Now your seNk'e needs~ 
becO'iwedbyoneottheblggt:st 
names In electronics. Most 
sy. ten\:) can now be in<'l OOI!d 
lnanoptlonaJservk:econt~ . 
Mk your Oataworld salespmon 
for details. 

'Oo~s0elo~20atd 
Do~ .386.25 s1ond 0011 '" ll!o 
20o>d2S Mlt.t co1oool\e~ lot 
~ond!IUOtly ~on.· 
Wov )0, 19a91 

·n..Do~OYO!id~o 10.1:>1 
,;o.o SYtlt'~ " ' '" o tOP-ouohy 
N(C M.lt5yncll t'IO'Oi~e~< o>o 
o~~ellllo<'tdlr~sl chl·6'~ 
comcllc< IC< o" mMsl'~ 
t'O..,b<·- of;.()~ o-0 .,.,~ .. 
ITO'Ce IIO'to~'"'lhon 
~ng roC<~ICri"e<~lor cwol!{' 
t6 >M:syWm 1r.o. n. ~~v1 

.,.,. f"ot1g(Qfi"' It ts o -ol.o 
leoder Allh lost mcmG"t. o bs.o 
6-...: CCI'IOOietO"dO _,.JI( 
\.&ovboctd ,~,lo..,l; &«» 
~.IOII!ttl01'11 ~ 
,:~the Oil!•• '8()'" 
(O;t II l9a3J 

JJMI--1 ~ Tower SX Power ot a 286 Price 

II ere's the deal. Buy Af\Y 
Dmwortds)'Stefl\ \\ ilh a ,'&Jueol 
S2500 or more 311d we wiU ship 
with the unit a coupon good for a 
fREE Casto Pocbt rolortele\'1· 
slon . .lust wait30 days, fill out 
the roupon \lith the C'O!Tt'Ct 
:shipping informauon, mail it 
bad toDataworld.a.n<.l wl.' will 
lie nd you your fret 1'\'. 

110386--33 =====~a~~~ • I~ 80386·33 CPU with 

Altemati,-eJ,: the samt COU· 
pon can be used to obtain a 
discount oo thepurehll:Seof)-our 
n~t:system. 

Umlted Offer-May Be 
C&.Detltd At AJo'Tiftle. 

CJrHER r.x.,~fPLES· 38$.16 rrom 
s1 m 380·25M rrom &Wu 

T~""' molli)S)'4t81\S Wlth 1.)18 
RA)(. Add S550 rorsuper VG.~ 
Plitt; an ••l!J«t 10 ~at &JO' 
tltllf'. 

~M8 of RAM eotpOndoble to 
16M.8 of 32·bll "*"Of"Y. 

• 321C ~ ..,ifh Intel 82385 
coc"- cOli! roller. 

• 1.2 or l.~~MB flo9f>ydtM. 
• 803871Wti~k sodcer. 
• EMS A.O t.ahwore dm-ers 

Included. 
• Exponllol\ afoh; 5 16-blt and 

2 8·blt dolt. 
• 230W p-r supply 
, 16-bitVGAodop*""-/5121<, 

102~ x 768 resolutlot\. 
• NEC Muhd"yM 3D -ilo•, 
• OptionJ indude hard dllk• 

fr01n 20MB to 300~8.tope 
bockup. modlll\, mou~, 
WordPMKI IWy copJ, DOS. 
e:dro flopp~ ~, 
go me cord. c~tSOf, ottd 
towercOH. 

' $ 4 3 14 
Prlc.t tlott ot S3 lAS for 
mono sys1-._. 1M8.. (UI\dtr 
PC l990 3 Sb· 20 MtJy 301 

J(\ CALIFORNIA 213--69&~7n .'AX 213-695-7016 
3i33SA~OABRIEL Rf\'F.R PARKWAY, PIOO RIVERA. CA 90661).1-1&5 

lii)Jdosx. lo lnl• t 

• 80386SX 16M HZ cpu 
I Norton Sl vtt" ~ .0; 18). 

• 1MB RAM 1tondord, «q))nd· 
obit to 8MB on tMiherboord. 

• 80387SX <OfW'O<i'tsor sodcet 
• fMS~.O~eftwore~s. 
• E.ocponsion sfoh; A 16-bit and 

28.bit slotL. 
~ 1.2 or l .AAMB didcltte drl~. 
.. 200W p-r suppl;,t 

CPU Cord 
• ()pel\ orchi'-<Nrw design allows 

the "* to upgrode the i)'tfiem 
from o 380SX·16 too 386-20.. 
mer.ly by pvrdtoslng o new 
CPU eo«i. l'Nsleh )'CW keep oil 
ol yovr options open for the 
Munt. 

• 16.bll VGA odopter w/5121(. 
1024 x 768 rtt.alullon. 
NfC M\Aiisync 30 monitor. 

• Additional opcions ll.,.d under 
80386-25 syll-. 
S 'l2 2 4 Prlc.-uton ot 

.-. 0 S 1355 10( !oil "'atlo 
system. 



h alSQ guides you through all the Sleps 1'10(· 

c:ssary to get the sy. ~m up and goins. The 
standaro suite of utiliuc:s and setup includ
ed with the: Phoenix BIOS are dc:scnDod in 
an appendix. Although the m:111ual i\ writ· 
ten simply enough fot bcgjnners 10 under· 
Sland. it also includes M>lid tcchnicalmfor
mation :~bou t the: ')'stem. 

American Mitac uses scvMll disoibu· 
tion channels to get al~ products 10 market 
Majot diMribut~ t.ucla :b Micro Amen· 
can. dealers. and voluc:-oddcd rc:scllcrs 
(V A.Rs) carry thc Mitnc line or computers. 
While the company offers " I ·year Jli\11S 
and l2bot wammy. oo·~tc: and ~:xtwlkd 
W3IT:llltics are availobte through TRW. 

Although It lllll)' be: ~ c:xpcrui\~ 
lhruJ some: o( the: <Xbcr systems n:vic:~~ 
here. the: Mitac MPC4000F is a well-con
structed and wtll·intcararcd sy. tcm offer
ing plenty()( room fOT exp;AASion. l!ithc:r as 
" ~top ur u noor-sWlding tower. the: 
Mhac MPC-4000Fis a Oc:xiblcs)*m that 
deserves a clo:sef look. 

AST AESEAACH INC. 

AST Premium 386125 
byc..t..tMD.-

AST Research has designed the: AST Pre
mium 3861'2.5 with an C)"C toward the: fu
ture. Based on a modUlar design. Lhc CPU, 
some sysrem RAM. the cache controller, 
C*:he menlOf)', and sockeb for Weitek 
3167 and lntelll0387-25 coprooesSIOf'S n> 
side on a 32-bit proces.wrcard. The system 
board. cootaining the: ROM BIOS. liO 
ports, nnd seven cxpan.~ion slOt.~. suppon.c; 
AST's i486upgrodccardcaJic:d the FAST· 
board 486f25, This metam you can buy a 
386today aiU..I upgrude to u 486tomocrow 
wilhoutl06ing your en tin: iO\'CStmcm. 

Housed in a 6.25· by 19.25- by 16.5-
inch desktop ca e, the AST Premium 
386125 comes standard wrlh 2MB of 100.. 
~nd RAM in SlMM pnct:lging. a 
25-ns. 32K static RAM cache conuollcd 
by Lhc Intel 82385 chip. a 1.2MB S.2S
inch lloppy \1~ drive. one parJ.IIcl and 
two~ por1s. a 220-wuu power supply. 
a IOJ ·key keyboard. DOS 3.3. GW-BA· 
SIC. and AST utilities for S5.695. The 
S)'$\em board has three 32-bit slots (one of 
which is oocupicd by the: processor card). 
threc 16-bit slots. and one 8-bit slot. 

Three of the ~ystem's fh~ h31f-hcight 
drh~ bays are acccssrbk rrom the: front. 
The fronc panel include.1a n::.ct bunon and 

~/fiN,SER ?8, 1016$ PC MA.GAIINE mJ 

indi~tor l iglu:~ for micropiUCI:SSOf speed 
:tnd han.! <hsk a.ocess. The microprocessor 
~is software switcb3bk from 25 MHz 
to 8 and 4. TI MHz. nnd the c:~pansion bus 
runs at8 MHz. 

M AT a<bpte:r lmctface on the sy em 
board supports hard dtsks with AT -embed· 
dtoJ COflliOik:n. 

'lhc: AST Pn:mium 38612.5 ~wortS a 
mn;(imum or36MO 32·bi1 RAM . With the 
CPU card holdmgonly4MI3 RAM. Addi· 
tiona! mcmof)' expansion cards. each with 
3 16MB RAM capocily. are available and 
CM be iru.talled in the two rcnlllitung 32-bic 
sloo. to bring the: t<Xal system mcmmy up 
to 36MB. The list price for one of thc:sc 

A floppy disk ,Jri~-e C()Otrol lct. built 
into d\e S)'SlCfll bolud, h3tldb tlll\.'e floppy 
disk dri,oes. Although thc basic system has 
nellhet lwtl disk nor h3RI Ws.k cootrollcr. 

li Diversified 
Technology 
A(IE~ Co 

1-800-443-2667 
In MS (601) l\5(..4 121 

l.l , , .,. --~ 01 ,.. .., .c.n - , a..._.., _ _ _ 

Thru~~ Jl) !h( on ~\1117 2861386 /AT 
Lumpull:t •cne-s tl-lr ulum~tc pc:rfarmo111tc 
mactune~ an:n't tuu11d C\t'lu ~"elton land. 3.11 or 
wnte~ 

The ' A T9110 /AT wath a 80.11;16 mglne 
Nn~ .u l llllf 20MHt ~ltJt 2~MH1•"'ulable~oon 
AIM! tocludco• 

• '·t• '" ~Mb SIMM mcmor) foptioonll 
• 20\1b S tMM w/dau~tHCf can l 
• On~ U K CACHE rncmOr) (opttOflal) 
• tm.3tt7 ~13lh ro-procco.'4lr (upti<m:tl) 
• 1:110!) Shu<kl~tn~ 
• Kr) t>twd ami 1!At~ pon< 

The C1\ TCNO /AT .,. ,,h :1 ~186 mglne 
run' at t flar21lMIIt wuh 2SMHL a\'lltiBbh: M>Oil 

Alw uM.IIKk\. 

• lp k• !<MI\ ltAM memory 
• 12K 1'lf MK C';-\CIIE mcml'r) 
• I.IM 4.U I::M 
• ll iOS SltlldO~~>In~ 
• /XT/A I anti P Z ~c)ll<w1l c:onn«tur.. 

A>l. about OTI'~ full line of /;\T board._ 
bad:pt.me' And <H.IIef ''"'em componeflt~ 

CIRClU U ON' ltEAO[It SCRVlct CARD 

1rrghted me:nt:: ted 



'C
~~' 
lOGIHCH 

\lOu 're looking at tiiC~ only mouse in 

the world with on-the-fly ballistic 

drivers. adjustable resolution (50 to 

over 15.000 d.p.i.). 35 free mouse 

menus. o super-lightweight self· 

cleaning boll, ond o 1,000 mile road 

test (really). 

/c 's also the world's most comfortable 

mouse. according to PC Magazine. 

And it's yours for S99. 

How do l'le do it. and provide 7-doys

a-weels unlimited support. and a 

Sarisfoccion Guarantee? 

Economies of scale: we're cne only 

major mouse morl<.eter to make 
~~ 

our own nuce. ond sell them 

to millions of PC users around the 

world. and many leading computer 

companies 

Forinformotion: 800-231-7717 

In Colifomio: 

800-552-8885 

lOOITfCH 
.... al 

C.:IIK ll tiJ 0~ REAOf!R SERVICECARD 



cards with 1MB of RAM as$899. 
The AST Premium 38&'25 is unique 

while mainlllinjng complete c:ompcatibilit)• 
with currtnt standtrds. Many c:ompo· 
nents, including the S)'~em 003rd, BIOS. 
pr0CC$$0r card. and keyboard, are de· 
sigtlC.d by AST. ~neeted Around AST' 
AT-comp31iNe SMART lOt arctlitceture. 
rtuce e~pAnsion Loo;-cwo 32-btt and one 
16·bic-b:s'-e t.1ttr.s piN to accqx boards 
created (or the SMARTslot. AST's 
SMART slot ~hitccturc was an snc:mpt ~ 
stwe some of the proc:es~s wOft with 
proccs..wrs on othet boards. Howe,-er. at 
th» point. no SMARTs!()( boards have 
been planned by AST Of announced by 
third-pany vcndOt"S. 31ld J\ST pion to fOI· 
tow the EISA nwltima\tet bu~ st:and.v\1 
rather !hAn :\~tempting to t~tc a stln<brd 
of it-sown. 

Although you might expc:ct to see an in
m:asc in performan~dueto thc utiliution 
of this arbitrated multima.~tcr bus. quite me 
Oppot)it.e turned out to be the a!IC While 
wmpethlVl:. the AS'r Prcnuwn 386J2Ys 
performance times on PC U!bs processor 
and memory benclunark tests we~ often 
sJowa than those o( most 2S·MHz sys
tems w~ tt:Sled here, fini~hing la\t in the 

32 BIT ACCESSORIES! 

P..faoW~ Is yow best aourat for the soltwate 
Md ha«tNn you~ 110 get rrve 32~ penor
m:snoo lrom yow 385 Our NOP C comp t 
W<&s the ori~nal c ooneepc ol writing lower level 
code with.- highorkMII~u~gqtG iho liiTI"I. Wo 
pro'tido an inlino auombl)' lon;uogo in~Dmtco 
\hat ~ts the pcogrammer apec.fy tne exact 
~lr.lef used 10 hold a v~ This 'ea!VrO 
mall.os t1 possiblo U> uso ports or pottonn I Mer· 
IVpts or block movet lnllne. wtead ot cttrovgh 
coal!$, Tho '* of rogislllf' :tllli$Od variablos lD 
control hatct.vaNI ~slho alzootemleal oode 
&eQUOO<:e$ by a factor of 3 10 1 0 and~ lho 
386'$ pipeline& ~ by efrninoJiing ClO&~ <:3115. If 
you are kltertac:w~g DOS tlf' fie ROM 8105, 
writing graphics rootlnea, an operaling a~m 

Wollck·Bascd Coprocr,ssor Bo~uds 

m Wt1&7"" and mW3 1 8'7,...C09fO<lCI'sor 
bo1td5 aro bulll at MicroWrty us.ng Woi .. 
ClQm.ponOnts. Each inctudM an 80387 aodlec. 
mW1187·18 ..... • • •••..•• ~ 
mWt1S1·20 , • • • • • . • . . . . . . $895 
mW11S1 Micro ChaMet·18120 . . ll'atn $996 
mW3157 Micro ChannM-25133 from SINS 
3167·20 • • . $~5 
3187-25 . .. .. .. .. .. . • . . . $1296 
,187~3 .. .. .. .. • . • -. • • • .. . . 51~ 
mW3187f803a7 Board . $200 

AST ......... 311t'25 
Wtn•CPUonac.d. ,_AST Prtrrwm 
-.z 11 Nar~Ytot AST'a FAS1bolnl 
~.makWig~MIY The~.nt 
• ..., haa4MB RAM. 15CNB fWd 
clll(. 812MBicppydllkOM. YQA 
moniiOt. __,DOS lOr 110.0». 

Intel Coprocessors and RAM 

~I~ in®de our 87Tost program. 
tot't . . . .$$4 1087·2 . • $ J20 
102.7-1 .. . .$195 80287·10 . . . . $220 
10387-18 .. .$330 &0387·16SX • $310 
80387·20 . .$375 8~1-25 . $4$0 
80CU7 A . S280 8038743 $560 
281Tutbo-20""'lhls ~oeesscr board rum 
an lnl81 CMOS 8Cna7 ill 20 MH:z ~QJ5 
olltlo m3in CPU $pocd . • . • ........ $450 
RAMpek• ·one meg 32·bll tnemof'J ~18 
for Comp.;aq 386 20n5 . $295 

Microway__P.0_·~-~4-~-~-P&IIt 
ORCUlJIONREADERSElVJCtCAilO 

Conventionru Memocy test. 
The AST keyboard i$ of lbe 101-kcy 

variety, with the 12 function key1anayed 
across the top. The S9 .239 n:'•icw unit also 
included the AST VGA Pfi1S 16-bi1 VGA 
card and monitor, We~ Digital' ESDI 
oontrollcr supponing two hard di$b. and a 
COC fuU~hcight 150MB han! disk dth-e. 
The performance times o( the AST evalua
tion unit oo our di:sk and yjdc:o benc:tunaJt 
teslS "''ere better than those of 100$( of the 
2.5-MHt 386 unitS reviewed in this anicte. 

AST utility softw~ grantS you inftnile 
control O\'Cf the way your system is set up. 
Other p10pl'n$ included in the utiliry llOft· 
ware are disk cnctling, ex~XU\ded men'!Ot)' 
mWl;ager (!lupporllng EMS 4.0). prinl 
spooler. and RAMdisk programs. The 
manuals accompanying the AST Premium 
386125 11tc weU written and well orga
nized. The !\)'Stem manual clearl)' de· 
scribes the teehn~3l specifiCations of th.e 
$y$tem. as well os how 10 configure it for 
your needs The AST Utility Sortware 
manual describes whallhe various AST 
utilities do and how to use them . 

AST n:tics on a six-sp>kc dimibution 
nerwon:. Its nl3Ctlines are sdd through 
maJOr chains. mdependenr VARs and 

386 Compliers and Tools 

NDP C .. 1$ a MiaoWay pon of tho U~'lX C• • 
pteptOC8$SOf YetSion 1.2. It"" In ~ 
mode on OOS. UNIX 01 XENIX. and ia ideal fw 
writing nutneflcs and graphics epplca-.ons. 
The produce oome5 w." an e•ample ol h<7N 10 
wppott eomp'.ex nutnbefs inC • • ....... .$495 

NDPFOf1rano3N"'. NDPC.m• . and NOP 
Pllcai-386 .. 0atnpllers Q9Mf8W:I globally op· 
~led. tNinnrne qua ttt code flal Nns on 
~o 386 or •as In prooodfld modo uncfof UNIX. 
X EN IX 01 Ph&t Lap e:.w~ OOS. The com· 
pilora tldO'os.s • gig;:lbylllS ol momMy whlo 
aupporbng 1M 80287. 80387 and W&ilek 
ooproc;e$$0(5. APf)llcations can mix code from 
all INM CO"'C)ilers and a.&S8f'llbl)' t,nguage. 
Tho DOS veralone *w the uM~r to write his 
own tvJmeric efTOC' handlefs and IMeffaoe 386 
roll moe» pn~grama frcm PfO~ modo. Tho 
VM vot$lons ~ Phat Lap's Vlnual M&mMy 
M;J~ tG Nn ~ wtlict. eiCCIK!d the 
$l:Ool your 5Y$»m momory NOP Fortran-3M 
G lllull FORTRAN 771Wfl FORTRAN 66. BSO 
42, 000 and VMS OllteMIOM NOP C.,M Is 
a lull K4A C wfl:h baCh MS and ANSI Oll~· 
sions. It i& 1~ compaiiblo W<lh UN1X C and 
d sUbsta~lt tasii:W lt\an lh8 C Yltldl comes 
w.ci\UNIX. NDP Paaca•·3861aa lVI ANSI/IEEE 
PllSC:ll. Mtl oxtenQor\s 1tom C and 8SO • 2 
p~ 

OOS wrslons (,.quri PNr Lip T ocla) . . SS95 
VM YVI5ion (l'eq.lr$$ VMM) • . .$69$ 
UNIXIX~IX wnlons . . . . . . . • .$79.5 
Ph¥ lap Oewlopment Too" . . • $495 
Phar Lap Momaty 1}3~0f (VMM) .. S295 

NDP Wlndowt"' UBy: S 125, C Soutar $250 
NDPHOOPS'I!It • . . $.515 
NDPPiol"" • • • • • • , $325 
NOP~FT,.. 80x87 01 Nl>P . . • • each S250 
NOP •o HALO 'f8 Gr-phl~ ltltwfa~ $lQQ 
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Disk 
~ent 

enters a 
golden age. 

Discover XTreePro Gold. 
The most comprehensive file 

manager ever. 
If you like the award-winning fearun:s 

ol XTree and XTm:Pro, wait until you sec the: nat 
~naation .... 

XTra:Pro Cdd goes beyond disk man· 
agemcru ro provadc: a complete lwd dJsk user 
tiM/rJTIJt:.ellt. Wirh dozens of pov.~rfuJ new featuR:S 
that hdp ~ manage files, dircaones and disks 
roo« wUy than t'i'tl befM. And a streamlined 
IX)5 intafaa: that eliminates cumbersome com
mands and automates rcpctitivc opcralions. 

With XTm:Pro Gold~ simple tn \lit:\"' 
ocuaa, transfer and c:ncrypt .m:hivtd files. Scardl 
rrultiplc files by content-<;. Execute applications and 
associatc:d daca files. Copy 01 """oe a block of rc:xt 
from one file ro MOChei 'E'-en vr:w rht con cents 
of &lc:s c.n:atcd by most popular \ VOrd poc:cssing, 
c.iBASE and Lotus applications. 

And Xlreel?ro Cold was des!gntd with 
the: ncv.oest generation systems in mind, providing 
ECAIVCA ,£r.lPhics and int~ m)U.5lC suppon. 

Wbether you'te a J5C novice Ol guru, 
you'll soon find XTIUPro Cokl an b'ldJ~ 
produaivlty cool. lf you already use a dtsk man· 
agemeot produa, youte even Lvdder: v.~U upgmde 
users of any XTree 
Company softwan: to 
XTrtc:Pto Gold for j~"t 
S25.. And uadc:-in ow 
cx:mpctiUOn for just s~ · t 
Call (005) 541·0604 
or (416) 866-85)2 m X1i eeP 
Canada for cktarls. Or li ;Rtf 
sec your Authorized 
XT ttt dcaJcr for 
a demo. And make 
the roost of IJving ln 

thegotden~ ~ X1~.E~~ 
The world leader 

in disk management. 

CIRO.E IWON REAOERS£RV(C1JC'ARO 
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ASl' .._..,., -'26 
AST ~h:... 2121 Ala:lnAv. .twle,CA 
mtc· (7tc)atn-t333. 
Ull~:Wd'I2M81Wf, 1.2MS$~ 
~dlill~ 00533. S$,e85; 'lilt\ 150MB 
~--YOA mcrilor.se.z:». ~ 4M&AAM, 
StO.o;» 
ll'llllort: ~a CPU~ a OliO,"-AS1' 
Pfemun3116-2S'*'-M~~pet\IO 
1104811 tb~ lnCi.lcM aUMNtu~~OI 
......_buMIIIQIU..W•~cMI!Cl00'801ar 
~fwe_,dek~b.IIIIIIOt. 
~bo!W 

ctnEMION~Si 1Mc::C CNW1 

VADs, OEM!I, majordbtribucor.;, intema
cional distributors and governmental sales. 
The company offm a one-year p:trts and 
labor wananty. with SCfVicc available di· 
Rletly from AST even if you buy yourS'#
cem through anocherdistribution cflanncl. 

The AST Premium 386125 distin
guishes itself as a reasonable pctfonner for 
chis class of machine. Its fine c:raf\sman. 
ship and rtWly txtiUS make the AST Pre
mium u unified system rn.thc:r than just 8 

collection ofhigt..quality pcuts. 

C88LABOAA101ESINC. 

css Select 386-25 
~ llrucl Brawn 

The CSS l...aboratarics' 25-MHz machine 
txcaks tbc rules, but ju.~ by a lictle. The 
system clock crystal in this otherwise 
SW'Idard·looking box is eJ~y l1lllltcd at 
53.2160 MH2. Since the system speed is 
attnincd by dividing the crystal spo:d in 
half, that mc3llS th31 the css 38&25 isn' t 8 

25-MHz machine at all, bus nuhet a 26.6-
MH7. machine. Many argue tbl&l pushing a 
crysuJ beyond the processor manuflldW'
er'u pcciliC<ltion is a good way to get fast. 
er pc:rfonnancc at a slight pricc. while oth
ert stipuJa~e tbal any crystal specxt o''er 
spccifteadons inaeasc:s the possibility or 
mocbcrboord componem breakdown over 
time. Pushing tbc procc:ssor an extra 1.6 
MHz. less tha.o 10 pen:cnt, doesn't seem 
like rrwc:::h of a threat, but it does aocount 
for the CSS's slight perfon:nanoe edge oo 
the processor-.Jetermined benchmark 
speed tesl$. 

CSS laboratories is an Irvine. Califor
nia company th31 designs its: own mother-

XEROX 

When it COnieS fD 
desktop publishing, only 
Ventura handles 
the long and short of lt. 

Xcrult Vencuta Publisher 
is chc only desktop 
publishing software 
equally wpc at creating 
documents of any lenglh. 

Short documents arc a 
snap with Ventura's broad 
comp:uibilhy. easy forlll3t 
c:ontroiH, 3nd superior 
speed. As for long 
documents. its automatic 

IQble of conlcn~ cru»· 
n:fcn:ncing. globuJ 
pagiMtion. ami anchcxed 
illustrations mak.c 
them just as easy. Aod 
"ilh either, Venturu':s 
ner:worlcing C4p'lbility 
enhai'ICC$ grQUp 
pn.xJudivity. 

The long and shon of ic 
1~. no matter wtl:u )'OU 

aim co do, )'OU can do ic 
beuer with Xerox 
Ventura Publisher. 

.,..... .... 
W.doat-lnftlle ..... 

U.Ata•a • ..-,.......,.........,..,fiXI~n.I"'t,\~ ""*'"..,....., .,. ,....._..,-_..-.~--. .... 0 , • .,_\ t"tlil' M• 
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boonls. This one ill called the CSS Mother 
Supmor 386125-Coche. Thebac;e unit I~~ 
for $2..800 ~ includes I MD RAM. a 
1.2MB floppy disk drive. plus two serial 
lind one paralle l porr. PC Magu: lm:' !l 
~ configunuioo machine wiiJ' 4M8 
RAM. a 106MB hard disk, VGA oontrol· 
lcr. and NEC Multisync 2A monitor costs 
SS,500. CSS prefers to unbundle DOS Wld 
ll\ilth ~. ~r-pedfyingthep~sc:p
.wtcly at S90 for DOS 3.3 and an 80387· 
25 coprocessor a t S575. According to 
CSS. t.he compu~y ~n't sell DOS 4.01 
bccuuse ~of their buy~n~ (lhey sell only 
to dealet$ ~ VARs) feel th:u DOS 4.01 
IWIOO rMnybugsat lhis time.lf)'OO Wanl 

DOS 4.01, you'll ha~-e to Bet it separately 
from your dealer. 

The cest unit in the standard 6.5· by 
21.25- by 16.5-ioch AT-S1)'tc case lists for 
SS,700, including 4MB RAM. an 89MB 
ESDI hard disk. a 16-blt VGA card and an 
8038"7·25 coprocessor but no monitor. The 
f'ront of the cu.se has keyloc:k. and n:sc:t but· 
tons, as well as lights for power on. hard 
dist access. and twbo mode. Also includ
ed is a Honeywell k.e)•boant with a mini
mal n-ioch caNe. 

Due most likely to the slightly faster 
~tal. the CSS mlldtine was slightly fust· 
cr on the 80386lnsuuction Mix ~ Float
ing-Point bc:ncfun4dt te$U. The~ of the 
PC Labs cc:st ~Its for the Select 386-25 
wac within the normal range for 2.5-Mfu 

CSSIIIIat.a 
In ll~lor apMd.lhe SS.ISOOCSS 
Selea386-25U1881 lul8rcrylllll\ll 
~28.&Mti8VIIIftlpeftomw1C8. 
l)lu520-nl. dllpllrlll321< c:adle Wlh 
4MB RAM, 1oet.etwddlk. ftl VGA. c 
lllht ....... fNCtiNrte..rourQip 

C$Ss.Md*4$ 
CSS~oMltle.1&4tMoa«w~ . ....... 
CAQ211C! (714)~16). 
IJIIP!tot:WIIniMef\Ato\ 12M86~ 
~cilko-.~~ ....... CMGRAAt. I *liB 
htod«WW.tlnd~~~~ • 
S5.SOO:Mteeled.t!.eRAM.811MBIIMI 
dlll. l.2MUoc:wctacfttl. YGA..-.-1 
no mcn~er 80387<25 CQOII)OIIIIQI.$5,7'00; DOS 
3.3,S80 
1ft llwb'*41fa ll....,&ulllt IIIIIIDIOIIed 
~«*xxcay~Ul '~~hen IIXIOU'U ICif .. .,.. 
odgDI\~IIIIIS. NCSSStiocl 
38&26 ··~aJrlll'AM~INldlr* 
·~~ ripilclng.SdllOI/flt 
lhfOI4\ ...... WYARi 

08CUii7~~681\'JC(~ 

386 machines, with solid disk perform
ance and reasonable video SlOOleS. 

WithCSS'sown~ )'OU gee a 
dlscrcce set of chips to control the proces
sor and Award's 386 Modular BIOS. The 
system can run at either 8 or 25 MHz with 
the expansion bus running always at a 
straight 8 ~1Hz. Additionally there arc 
eight expansion sJo£s: two 8-bit. four 16-
bit, and tWO 32-bit. 

The Scl«t 386-25 <:an hold up to 8MB 
of DIP D"RJ\.\-1. dlips oo tbe mcxherlxxlnl 
it~lf. with lOO.oanosccood chips in the 
teS1 unit. &tn memory on cards <:an in
cruse memory to the~ maximum of 
16MB. RAM caebe on lhe CSS board con
sists of 32K run by an lntci 8238S oontrol
tcr. The 26-os. chips are the fastesl we 
found in this roundup. and they certainly 
hclp system performaocc. 

Inside the case. thete Is enough room 
for six half-beight drives, three of wtUch 
can have exposed fronts for removable 
media. The Select 386-25's 200-wan pow
er supply is plenty sufficient for the num
ber of dri\"CS and the amount of rncrnory 
the system can hold. 

CSS mac.hines oomc: with a one yeM 
po.ns and Ia hew wammty. fulf1.Ucd by tbe 
dealer. At the time of testing. CSS was ne
gotiating for an optional Intel on-site ser
vice oon!J11a, but the deal wasn't set, not 
was pricing available at that tiroe. 

If )'0Uidc.1lersells CSS machines. con
sider whether you want the slight threat to 
reliability for the minor ga.in in speed. If 
you cbo<xse to be Silfe, the dealer should 
have no probkm getting this mndlinc with 
a 50.00-MHz crystul and keeping you 
nested within prescribed stand:lrds , al· 
though you will I~ some pctf~. 

l f)"OU want a 25-MHz 386 IDliiChi.nc Ill the 
lo\\'CSt cost. don't need much support. and 
arc wi Uing to live with sligftt s)'$1crn abc::r
ratioos, read oo. HITedl lntematiooa.l is 
looking for bu)om who care about price 
more than anything else. lf you rrt me cate-
80f"Y, do they have a deal for)«Xt! 

Hiredl's SAM 3001 in itS 2S·MHz va· 
riecy t.t.SeS a liale-k»own Flashoom mother· 
board with the more common Chip$ and 
Technologies 386 cltip sec and de faao 
st.aodarcl Phoenix BIOS. The base unit. 
with 2MB of RAM. a 1.2MB floppy disk 
dri\oc. 220-WIIl power supply, lc.eyboatd, 
and no software COSl$ just $1 ,595. This 
sy5lem is in a Yettical ease that measu~ 
24.5 by7.S by 17 inches(HWD)and bokb 
six ball bc:igbt drive bays all available for 
removable storage media devices. 

lf you wane a more fully oonfiguRd 
system, a SAM 3001 with 4MB of RAM, 
an 120MB hard drive , both 1.2 and 
1.44MB floppy disk drives. Samsuog 
VGA monitor . and DOS 4.0 I costs 
$3.250. An lntci80387-2S matbcoproce:s· 
sor is l&vailable $eplnl.t.Ciy for only $49S. 
The unit .ships with a cOJn{laCt Nan Tan 

........ 
YMllllliiiiSMII*tMI.,_...,... 
~llniiCW,one...anll) 
Olnidllr&SM13001.-.a5., 
ttTtdt llamulngllfD.lNIPCtaq 
S3.250•41oBRAM.e tDel'llnl 
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kcyboord. 18 inches wide and just 6.75 
inches deep. with a marginally accepuble 
12·inch cable. 

The VGA card used it1 the SAM 3001 
nuchines is a DEJ board mllllufactun:d by 
Trident; 1t didn:t help much with video 
speeds on PC Labs bencltJTwk tc:sling. 
keeping lhc SAM 300 I 's scon:s in lhc low· 
er pan of lhc J*X. The Other SCQftS ~ 
all accepuble ror this c~ of computet. 

The SAM 300 I pwponcdly wotks Ill 
bodl 8 and 25 MHz. We h3d no problems 
at 25 MHz (which. a.ftcr all, i.~ the speed 

SAM3COII38f.2S 
.. lOCh twrn11cro11 Inc., 7120\Jnxll Avo San 
Jose, CA!I5131; (-4081 ~ 
U. Prtoi:MII2M8 RAM, I 2118$~ 
IOA)v~~ • ..,..,cat.' ' sas. wtr~•M& 
RAM, 1~1\M ~bc)lh I jt,lf)5~ 
ercl1 ..we 3.~ tow; cJIIjc c:t\¥a "'()A 
1"'011101. oos .. 01. 13.250 11031S?·2S INifl 

""'-se 
lirl Sllart: I yca~-. tDSIM h '*d lOw 
NPCft.,..,pouocM~~ 
~--~P"'t.~~411fWISAM 
3001 --~ ")'OU l'tMCI MQ,IIIJ, b;jc ...._ 

)"'U buy this m:achinc ror) but with the sys· 
1em slowed to 8MHz it ~·table lO run 
pro~ Of~ ~ta on the hurd dthoc. 
I was able to get a <fin:dOf)' reading but 
could do nothing else with !he C: drh•c 
when running at 8 MH:t. HiTech lntcma· 
tiona! is a wan: of this problem and says it's 
bein~ woticed on, pcooli$ing no J:Wticular 
date. 

The e.xponsioo bus ruT\$ at a str.a.ight 8 
Mitt whatevet the ~'We speed. Thcre 
is one 8-bit. five: 16-bit, and one 32-bit 
slot, with the last ~n!Cd ror lllCffiOf)' C.X· 
pan~on be)'Ond the mothetboord' 8MB 
limit. The SAM~ 8().~ 1-
rr.:pbit SI.MM chips uncJ has a 64K RAM 
cache: with 35-m. ~lie RAM cache mem
ory chips. The memory taehc docm't U$e 

a specific controller chip such as the Intel 
82385 or the Austclc: rathct. cache c:oo~rol 
is handled by discrete logic chips on the 
motbcrboald. The SAM dcsis,n docs not 
use memory intcrieaving or RAM shadow
ingofvideoorROM BIOS. 

The SAM 3001 has reset and IUtbo but· 
toos. plus a rutbo light on the rront of lhc 
case. Only the reset bunon wotk.s. Ctruin· 
ly HiTech is tl'ylng co sa'~ money by using 

t«)VfiABER 28. t~ PC MAO"l!IIE 11m 

I 

,, 

Say )'OU want to insert 
a paragraph on the thtnl 
page of a 27-page rcpon. 
Or change a two-column 
newslcn.er into three. 

With COO\'entional page 
ma.kc-up packages. 
)'OU make lhc change, 
then you ha'~ to redo aU 

XEROX 

of the following pa~cs. You do it once: Ventura 
Not with Xero.' Venturu Publisher docs it all. 
Publisher. With Ventura. 
)'OUr changes flow 1111':-
lhroogh the entire 
documcnt-e,~n aero. s 
chapters.. Figures. cabks. 
and cr0$S· refete11Ce$ are 
all adjusted 3utomatically. ____ _, 

lNiftx.tu. .. cloc.....,..,.. _..,_ 
x~· .., . Wf......, ·~~\ d ~.UJ)).(1»_1QlA1'\0f\ ~DQf'\,Mt .. t it • n~~~ ... •Sc:fr...,.. t-. C ).U.'((I(CCIIt-.. f"t'l 
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the: same cases. but C\'Cn with HiTcx:h's 
good deals customc!'i spend four-digit 
amount.~ and ~ set functional OOil· 

trob. 
HiTcch lnt~mational sell-s ~1 of their 

systems directly, the emphasis being on 
price. There is a one year wamuny on the 
system but only 90 days on hard disk 
dti\'eS. HiTech l.beS Se:lgatc drive$. Md 
~CQfding tO HiTcd1 Seagate ~harge:s a 
$35 strvic<: (cc f()( Wllrr.uuy wotk. HiTech 
also doesn't pay to ship wamu\ty·repaired 
:S)'!>tem:l bad 10 you: )'OU pt.ly botll \\1'"~ 

l'he HiTech SAM 30011386-25 is a 
functional2S-MHt machine at a rock-bot
l.om price. If fittJc suppon. a Jcss-than
comprehensi~ w:ltT"Jnty. and a ll<>nfunc
tion~lturlx> !.wi tch and light don't bother 
yQu. then this machine nli3y t)eju~tthe deal 
yoo ' re looking for. If you wnnt hand-hold
ing and a dealer 's gentle suppon. you 
probably didn't read thi. f3tsnyway. 

PAN UNITED CORP. 

Micro Labs 386/25 
by Brvce Brown 

Pan United's Micro Lab11 386125 is n 
~might , good de3l in a mail o()fdcr 25· MHz 
80386 persollZII computer. Of course you 
want more details tllan tmlt. but the: fi~ 
w.ke on this machine is that it's a solid box 
with standanJ oomponenlS sold <ll<~ n:a.:son· 
able price by a muil~ comp;.IJly that':
bc:.en 9:11ing PC/A T/386 cl(ln~ ((~ ~\'Cr.tl 

~~-
The Micro lllbs 386.'25 comes in a 

d~ktop ca.~ that meawres 6.5 by 21 by 
16.75 inches (HWD). It incltul¢> a.n AMI 
molhctboofd. Chips and Tcchnolosks 386 
chip ~. and AMI BIOS. The base unit, 
for $2,995. includc5 1MB RAM with a 
64K cache. a 1.2MB 5.25-inch floppy 
disk drhoc. a 40l"-tlJ 28-miJiiscoond hard 
disk. one parullel and one serial port. 

PC Mogo:int'sstundard lest configura
cion. with 4MB RAM. 120MB hard di$k. 
a VGA monjtor a.nd DOS. rosts S4.600. 
Pan United actually prices DOS scparute
ly. selling DOS 4.01 a.~ a S95 option. The 
C'Ompany al:so setJs an Intel 80387·15 nlllth 
coprocessor (or S575. 'lllc t~t system. 
witha 145MB Miaopolis ESDI hard disk. 
a Video Seven fa.lo1 Write 16-bit VGA 
card. Wld T3l\1/lg VGA monitor (bul no 
DOS) tist.~ for S5,495. 

Pan United's performllllcc on tllc PC 
labs bcflchrnrut lelits showed better-than-

3\<etage ''ideo performanc:e overall. Vi6eo 
perfonnunce "~ argut~bly the be$~ in cbe 
roundup: disk penonnwxe wus solid: and 
the processor scores put the Micro Labs 
38()125 in second piiiC'e behind the CSS Se
lcx:t pushed to 26.6 Mlh. 

A CLOSER LOOK 
The Micro 1...3~ 38612.5 runs 3t ei ther S 
MH1. or 25 Mfk The twbo light on the 
front of the $ystcm unh wotb, though the 
rurbo button doesn't. You can set $)'Stem 
spocd van the keytxxud with a Ctrl·Aft
Plus or - Minus key combination. The ex
pansion bu. runs at 8 MHt when the com
putet itself is at 8 MH7. or 31 8.33 MH~ 
when the sysaem is running at fulllih atlS 
Mtll There ure 8 slots m all: six 16-bit 
sloo. one 8-bit slot. ll.lld one 32-bil sla<. 

The system boord holds a maximum 
4MB RAM. The tiS•tested unit CUJI'Ie with 
80·n:tlli.\~OO DIP chiJ~ . O.het memory. 
op 10 the 32· bit . ys te lll ma~imum of 
16MB. ha.-; to so on a memory C3fd. 1ne 
RAM cache u.~~ di!lerete I~ c.: hips 10 1\111 

the :iUJndanJ 64K of 25-ns. static RAM 
~~he mtmOrY t hipi 

'Ill~ Micro Labs' tOISC am hoW fh-e 
half«ight drives, thm: of which acttp¢ 
removabk media. The StaOOatd 200-watt 
power supply ~ four po"'ocr leads. so if 

Uloro l..lbe 3S2S 
Pan UnlledaMcro l...llb&38&'25olel'i 
sold IJIIf.older va... quall\ICOfi1)QIIel'll 

ptftS. and nMIIIClNIIJie ~·· .. 
CWU. A rry8leM Will 4MB, 1 2tlMBI'Ierd 
cHc.. V<lA mon10r. DOS. and a 30-day 
gu&ranle8 IS$4.895 

you plan to usc fh-c sqwntc dM-es. you 
ncxd to 8(t a po~~>-cr ~pliuer-<l minor ag· 
gravation. The frotlt or the case has a reset 
:switch and a keylock in addition to the 
nonfunctional turbo button. 

The :sUlndant keybowd is a Chicooy 
model that measures 19.25 ioches wide 
and 8.25 inches deep. This kc)toord has a 
d icky feel and at\ SQ. inch c$1e tha.t a.n. 

-.:.oUbl-'2& 
Pan~Cotp .t9&7Aoult27. tot 2.Ed1101\ 
Uloe817,1800)~~,·~ 
U.Pitoe:WW'IIMB R.w. 41Ml~ ~ 
1 .3otB s 25lbCiCI'f da (tl\-., $:l,m: .. .,. o4N8 
RAM. 120M8 NnJ d"'- 'lOA mct1410t. $4,ff;» 
wlt\145M811ardcW<.15.495 ea:J$1·25 rMtl 
~. $r)7b;OOS~.3or4.0t. 1196. 
lnSbort: ~«tra'Onarno~ .... VOOd 
~...,~-~IOQOII 
~tom•~3e6~.~-... ~ 
1,~386'2$t(lrrll'lln~ II)'OU~OO. 
.anij 1101\l .... wt\11 )011911-)'OU ~ 30 ~ fl 
IONlfllQ foltUI'IIIt tot 'f"N fTIMt1 ~.110 
~~MlOd 

~ ... ~ At'AI)(RS(R\1(;{~ 

-~-

ches to lfle right rearoftlle keybonn:l. The 
101-key design ha.sa large L-shaped Enter 
key and small bact.<;l3.s:h and back.spacc 
keys. 

Pan United sells through dealer.; and by 
mail-order. wilh about half or their sales 
through each. To augment the one )'CIU" 

p.lU'b and l<'bor wartant)'. the c.:ompmy 
U$e$ mirror :shippm~-che standurd pr.te· 
tice among n14!ii·Ofder \'endon. in whictl 
lhe "endor pays to ship an in-warranty re
paired machine book co you in the: same 
manner that you $hipped it in for service. 
Pan United also offers a 3().day lllOfleY· 
back ~uamntcc with no n:~tocking fee. 

No wrpriges. 11() inCT«<ible thrills or 
frill s: Pan Umtcd's Microlalxs 386125 iu 
solid de.-~ I in<~ m;ajJ-ordcf m~hinc. Sounds 
good tome. 

PC CRAFT INC. 

PC Craft 3500/lSC 
by Bruce Brown 

If you're looking for a 25-MHz.computtr 
to Stuff full of dri\'eS, pom. and rnenlQtY. 
took no further. The PC Craft 3500/?..SC is 
pri~y. but it can talc.c up to 32M 8 of ~m
ory n.nd has space for eight tw.lf·hcig.ht and 
one full-height dri\'~. The S}'S.tcm comes in 

L;Opyr ·grnea matenal 



a sp3Cioos \'tnical C3St with top-e.xiting 
C3bles and a locking S)'Mtm that lets you 
set this baby up to run undislW1>cd by any
one. including busytxxfies who rrught ac
ddcntally try to reboo( the 1111thinc when 
nobody':sl~. 

The 35001'..5C tov.oer unit measures a 
full24.5 by 9 by 23 iJ\Che:). The base unit, 
starting with 4MB ot RAM and a 64K 
cache. CO$Ls S.S.S69. a sizable chunk of 
change. But for a file ,;erver dedie11tod to 
nctwori: appication.~. nd:ed ne3tly 01way 
in a bade room Willi yo~.~roompuny's uppli· 
cation und da&a. ~ size and price on:n 't 
an is!>"Ue. 

Although the a.<;-tcsted unit l.u.\ 4MB 
RAM. a 150MB hard di\l., l)c)th 1.44 and 
1.2MB floppy dj&k driv~. VG1-\, a MIUi· 
Switch 101-key keyboo.rd. and an 80387-
25 math chip for a total suggested list of 
$10.415. it is fl()( a speed demon. The vtd· 
eo peed on PC Labs bendunorlt tests 
were low. but othc:t\\ise the ~maining 
~ were all in the nonnoJ rung.c for a 
25-MHz.386. 

OHlHE MOTHERBOARD 
1be PC Cmf\'s c.xpamioo bus runs at a 
constantS MHz., with system~ user· 

PC Cnft 3I00'2SC 
AI thet9' endotb piiC8tl*tMiend 
NW~Qwtwii .... IObealll..,.,b 
PCCraft~pecq4MBRMla 

160MBhlrddek.twolappyctlk~. 

VGA.., 80387-25oopoc...or. end 
DOS 1110 Ia ..,.;ou. c:aN for $10,416 

XEROX 

You win some~ 
and you win some. 

Rcadcr\S of PC nbrkl 
\'Oted Xerox \'entur-. 
Publisher the MWorld 
<.:1~- <~ward in J9ft1 
f\nd 191S8. And again 
inl989. 

Ventura al\0 won 
lnfoworld"S "Desktop 
Publishing Software of 
the Year .. award in 1988 
and " Best in Its ClasC 
aw.ud in 1989. and PC 
Maxa:w's " Editot"s 
Choice" in 19&7 and 

1988. And the list 
g~UII. 

Which pi'O\'C~ chat 
software that makes 11 
easy to C\Jt co~~. meet 
deadlines. and cmpnwe 
the quality of your 
documents is something 
people: well alway:. 
appreciate 

Ptobably bce3USC it 
makes your documents 
true winners.. For more 

information about th~ 
award~winning Xerox 
Ventur3 Pub liMier. call 
1~22~22l (1n 
Cnnadn; 1-416·733·6589). 

AnrK.C\•.- .,., ...._ • • AI._., .. ),;j, jW()')f..I()AAl\Of( Vt-fl.D hli'tt.."-t Mt~fl~• .. • kf.._"- Itt. 0 ~•1l--(l)lt:r • .-
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II REAL MUSCLE. ALL THE 
POWER AND SPEED ANY 
COMPANY NEEDS TO HAN
DLE COMPLEX APPLICA

SU PE R-386c: 80386 
PROCESSOR, 8/20 MHz, 
1MB RAM INSTALLED EX
PANDABLE TO 8MB, 64 KB 

TIONS AND GET 
THE WORK DONE, 
NOW AND IN THE 
FUTURE. THE 
POWERFUL 386 

1·800 
·7 ,27· 

ROM, SPACE FOR 
4 HALF-HEIGHT 
DISK DRIVES: 5.25" 
OR 3.5~' SIX EX
PANSION SLOTS. 
SUPER-3ill: 

6972 
SERIES OF COM
PUTERS FROM HYUNDAI. 
WITH MS-DOS 3.3, BASIC. 
OS/2 COMPATIBLE. 18-
MONTH WARRAN TY. 
24-HOUR "SERVICE-ON
SITE''OPTION. NATIONWIDE 
NETWORK OF DEALERS. 

80386 SX PROCESSOR, 
8/16 MHz, 1MB RAM IN
STAlLED EXPANDABLE TO 
8 MB, 64 KB ROM WITH 128 
KB OPTION. SPACE FOR 
3 DRIVES: 5.25" OR 3.5~' 
SIX EXPANSION SLOTS. II 

THE 20 MHz SUPER-386c FROM HYUNDAI. 
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:seJecublc: aa 8 or 2.S MH1.. ln~ide there ;m: 
fi"c 16-bitslots. thn:c32-bitslots. and one 
8-bil sloe. The SUlndard power supply is 3 
2SO-w:ut unit wilh IWO fans and an unusual 
heat sensor tlw spoed~ up the fans as the 
temper:uure in ide the ystem unit in
ereuses. For u box wath the Site and ~1-
l)' of the PC Cmft the larger tA)wtf supply 
and extra cooling make sense and arc: obvi
ou.~ly one rea.QOO wtly the computer rostS 3 

bit more. 
The system uses a Mylex ~ 

wilh a Chips and Technologies 386 ctlip 
set and Award 386 modular BIOS. FuUy 
loodc:d, the PC Craft can handle 32MB of 
32-bit RAM. All nle200f)' fi~ on nlemOI)' 
cards in SIMM chips; none on the •n<>\h(.J
boald. The mcrno.y on the tc~>1 mudune 

I'CCrtft~ 
PC Ctlll "" . &40 Puetllt Sl. &.. CA fl2621 , 
18001 ~.t?l4)~e.ocG 
u.. Pncw. WJh.w8AAM.S8.•- 1.2N8 
!oZ..rdl flcAJrctskdrMI. I~ 11.-d OM. 
YQAI'\'ICIM:)f 80381·25. oos 4.0l ,S8,2AO:""" 
I !De ESDI NIG «*k. I 2MB 3 S4ndl W 
1.44M8 5 2$-oiiCIIIICppycitk Clrutt. 80387·2:5 
00CIIocet801, S 1 O.·U5 
"' Short· n )W reec!IO efullalcliiiO )WI38&. 
tc:Q( 10 1110 PCC>al~ wtdl 1\asi'OCI"'> 
toroqc~.w1dono~CirM).pl.o 
liP 1032MBol RAM A boo boll• a Nty ~o. 

POTENT MEDICINE, STRONG SIDE EFFECTS: 
The Pros and Cons of 386 Performance Enhancements 

by WIM L Aoedl 
Coclxing the mcxt pcrfnnnance poo.'iblc 
llum ~ campu&cr rcqwre\ more c.hlltl 
ju.\t cr.ankiog up the clock Cf)~ to 31 
MHt ;and SeaJng ;~ ~86 rniCroproce ~ 
run wild PC ~er-. mus~ bwA• l~cth· 
Cf" an amalpm of tcchoologies to match 
the speed ilbllil!C$ of S)'~em compo
nents. Like ~ids. ~ c:lcctrocuc 
nur.-cle dnJ~' c:sn ha\'c: potA-crful re· 
sults-and equally prof~ 'itde d
fect) . Here's a g.utde to the nlO\t cffcc
ti\-c pc>'A'Cr pteseription .. : 

D)'namk and stalk RAM Mo\1 
nlel111.11)' cl\1~ u!Cd in rod~)·, flC, an! 

ci.:IMif.ed a.\ thnrunlr rturdt'lnNI<'C'<-~1 
mnrwry·. or DRAM. 1ky ~on: <bta 41!> 

tiny <:~ in memory ccllli. lkcause 
the~ ctwt:~ dr.un away. DRAM rm'll 
be rcfn:shcd-con.,.ancly. "'hich im(lelSCS 
delay\ betwe.:n accx~\C:- -.cl th3t the 
cb:u~c:tn build upands.cahtltt~(lypi 
~I)• from ~ to ISO nuno~Ceond)). 
Since .UOJI(' RAM ctlJJX do noc I'II..'Cd to 
be refreshed. they can be ~..ed aJ> 

quickly as their cltCUit' c.m handle''~
na.l!.: C\"et}' 15. 25. or 35 nll.l)()!,..~ond.,. 
Wh1lc SRAM h fa\lef, it'' protublt.i\-c
ly c'pcn~\'\! and lbU311y ~~ for 
smJll memory c:-3Chc:l. ~hen! .;peed ill 
more impona.ntlhan ~t. 

lRedudott) walt aa~ ~ c:.~'1C.C 
W:t)' lo match :. fiL'>l. 33-~111£ macro
pcocc:M« to ~ower DRAM chiJb is by 
adding w:~it ) latc'>-lh:st I!>. pc:riodt. 
when tht: micropnlCeSW 'It~ dead m 

IIIJ PC lAA(lA.liiiE NO\IEMSER 28, 19m 

kt the SIO\\er RAM dlips t'3tch up 
Wait \13le\ rcduoc men'lllf)' C\N but im
JlU!IC .3 big pcrult)' 111 pettorn~ an 
80386 memory ..ccc ' rcquarc' two 
clod. C)(b (001: to 'f)«afy wudd~'· 
<Jne 10 n:~ or wntc: 11), ;and ;a w:ut uc 
strctt~ that to thm:. slowing the: \) • 
tern by ooc-thml Some opcr.lliOCU. in· 
eluding cache mi!>l>CS and frequent 
rcatLwritc oper31ions. ma)' A.'quirc lO 
«~wan~. 

lnlc:clea' td l1lt"mmO}' rhe chc:~ 
technique fO«' mimmi1jng v.ait \Ute.. io; 
to incc:rtc:.a~.c lllemof)'. lntcrlca,ing di· 
"~ lhc total RAM of u 'Y~tcm anto 
lWO 01' four banks !hat ate l'.IIX'e\.-.etJ aJ. 
tc:rrwcl) When one bank L' lx!inB re
fre..Jlcd, the: odlo!rcan be ~<..cd with· 
out "3it stales. While incetle3v•ng can 
cut wait ~!. by 50 to 75 pertcnt, u 
:ai'IO m#e- memory expan-..on niQfe 
d1flK:uU b«ause t"o or four ldentJC'31 
bank.' of 3dditionaJ memory tnlbt be 
:tddcd at a time:. 

Pajted mernor) Special pugcd 

wa.~ r.l'ed ac 80 ~~. with 2.S"ns. 
stalk RAM chi~ on the standlrd 64K 
RAM cache controlled by discrete cin:uit-
1)'. This motherboard uses memory inter
leaving a.s well :r:s RAM shadowing of boch 
' 'ideo Md ROM BIOS (bodl of wflic:h you 
c.tn disable). 

On the outside. the front panel has indi
cator lights for disk IIClC.lCSS. turbo speed. 
po>A-cr oo. and kc)'txxW cfisabliog. Behind 
the front pcmel. whic:h re3.11y swings OUl 

like u door. is:. rocker switch thllt disables 
the keyboard 10 protcctlhe syS1cm uguinst 
oocidcnt or malicious n:boolin,g. or some: 
such friendly touch your netwoO: doesn't 
need. 

The PC Crafl 3500125C is :soW only 
throu,gh v-.tluc-addod n:::seHer.; (VARs) and 

mcmocy chip. ;ft lhignc:d 10 aliO\\ 
back· to·back accx-.~., "A'ithout wail 

IIUC:\ "Aithan bloch of m~mof) Old 
drc~ ailed pa~. Paged mc:nltllty 
c:.n cut w01i1 ~t<ltc" b) ~0 percent 
Tr.Jdal(f~ · a«C'-~ 10 mc:fllOf'V OUbidc 
the la.\I·U-'~Cid page lffipo5C ~-3Jt ~taleS. 
and llKlrt 1mpxtancly. ~ memory 
Chip. ~ n)()ft C.\peO!>i\1: and C3l\ be: 
diffacult Ill find OA·hen )'lU want 10 add 
memory w )OW ~y)lem. 

~ RAM Clldalna A \01'1\:lll 
bind. un>icall) 32 ro I~K) nf f;ot 
SRAM ~ connected to lhc: ~~ 
and UM~\ a src:c;a;ll c:.che contn1ller. 
~uch ·"' lnt~l' 823SS ctup. to mo'-e 
duta frt)fll !~k>w main tnCl'OOI)' mto the: 
c:<~chc. illltic:ipatJng wha.t infonnation 
tht: proce"".r will n.~ire ~xt. Wik."tl 
the oontrnlle:r i~ nttfU, U(Xle~~ ct• the 
C'.tel'll.! l lllJX)M: nt> w;ul '''*'~· Tlrc pmlll· 
l)' fOf ~-achull! 1 more e<"n(lh~c:d c:u 
\"UJU) . OOdc:d c:~.p:nse fot controlkr and 
SRAM. 3nd :tdditi<WI w:Ut \ll.l~ on 
C'Ji.:ht llli :-.4!\. 
s~ RAM 'The ,fu'A~~IrYietllU · 

I) .. , ROM. )'\:t 11 IIClkh thl: ' <Ide: thai 
c:ocurol ... )" u PC'' vide() dL'9ilt) , h;snJ 
d1\l, :tnd l..c)bll:lfll C'(lp)-1~ 1~ ROM 
BIOS cod.! lnt() (~ RAM lUll.l u"n~ 
the 1!0386'~ lnetl1CII')"n\af'l)in~ ubtiH) 
lo l01>l prop;ull" 1n1o u mg the RAM 
copy ~>peed~ up these IJO funct~. 
Culled )1\adoW RAM bocau...c: lhc cock 
111 RAM follo'A" the ROM ~de. tlM: 
t~~n· c\f ch1' tc:chni~i'"' .appropri . 

Copynghted material 



PC Craft· s direct sales force. The standard 
warranty i$ for one-year patt'i and labor 
co'-e~ a.nd tncl~ a four-month on· 
site scnice wntratt for the crucial S)'stcm 
bn:ak-in period. E.'\tendc:d on-site and de
pot (you r.akc it to a SCNi~ ~niC1) service 
contrJCtr; are nvail:tble for 12 percent and 8 
percent of the S)'s.tem list price per yeM of 
the contrJCI. 

The PC Craft unit is the most capocious 
of those reviewed in this issue. Truly this 
m3Chinc i.sn 't intended for in&Je u.~ un
&ef-1> they happen to be \'el')', vety bu.~y. It's 
desig.-..."d for u~.e :1.' a dedicated DOS file 
:scm:r or for Uni~ :tWiic.Jtion~. With i~ 
many mce. touches for heaV)' usc. the PC 
Cral\ oom!XJtcr is u gn:at choice for mul
tiuser app4ie<~tioos. 

Jtioo of up to )84K \lf RAM thai c~'11aln 
applicatton ... anchuhng. l.clllu /-2-J, 
Rde4L'< 3.0. "'QQ)tre to run~)' 

u tt'Oded IUid ~xpendtd ~ 
r-, 80386s~'>tellbcanaddse memory 
be~ond their fll\t mcg.tb)t.e a.~ C:\tcndod 
or. with dri\"cr !IOitw:m:. a.\ cxpmdod 
(F.MSorUM4.0)n~)f) Thctl0086 
l>pt~ Ofl'lll\.\11)· "~ u ... ng e\lend· 
cd mcnlOI'} lt EMS rnernc.) Ill ~imu
lated from extended memof) u'iing 
oftw.trc ~uch a:. Quarterdeck'$ 

QEMM-386. cxJXUlded mcmof)' pcr
fC'Im\alli:C ntarly equ;~t, that of t:\lendal 
m.:n)(lf)'. Hut U\ing 4111 ~IS OOmJ an 4111 
c; 'l(pan~IOO siO( or nn old EMS driver ck
~it,'llCCl len M0286 computer.~ will im
P'lSe l>C\'Crc ~ penalties. 

Bus speed While 80386 n\IIChallC$. 
now nm <~l :u MHL. nliN ha"c Cl(p;arl· 
'-100 bu'IC hnutc:d 111 I (Hlit wldth undll
MHLopcrutioo The low spcc:druldnar
row wtdt.h le3d to at ~ 111'1 c1ghtfo1d 
SIC\\ down for un) information tr.m:n.
ang tbe «p;uN<IIl bu~. 1111;ludang V'ldW 
:lnd h.:wd c.h~ c.bc:s. Spo:dm~ up the bib 
tnm.. tht '"'"~" ht11 -.acriftc:c- cum• 
JMI•bihty. many c::\paruioo bNnk fad 
m hig.hcr .,pecds The nc:\\· 32-bd JW
pric:c31)' b~"-for in~tancc, Micro 
Cbanncl and EISA-~ill rcqum: nc'tlt 
C\(l'lll'Klf'l ht~' to lAM: ad'·an~ u1 
the " lder d3la pr.lth 

16-bit inl~tt'd 'idto M()'ot vi\J. 
CU ild.1plcr. -.till UloC ~-bf1 U"crl~. 
low~ dbpla) 10 une-luunh thai ol 

PAOJEUSTKHNOLOGYCOAP. 

Proteus 386-MX2S 
., Bruce Brown 

You may noc have heard of PrcxtusToch
nolog)' )'Ct. but if they keep oo doing what 
they ·,-e done so far. you wiU be. The Pro
t.eu.'i 386 25-Mfu. PC reviewed here ofTen 
a good combination of componenL~. per· 
formance, and vendor ~ppon. including 
IS month~ of on·~te service for muctunes 
located at e~thcr businesl> or home loca
tioos. ProtcltS positioos itself as a service
oriented oompo.ny. a good move in an in-

1~ 3l·I:Mt 80~. W«nmg th.: mtcr 
(;t,:e to 16 bi~ eM double tbc peed ot 
'~C~t~Cn ~- e,.,pansioo btb O\-cr
bcad ~additional pcr(Ofll'QOCC 
limiL~. so intcgr:uing. the di."PPay carcuit
ryonto the ")~tcmboani gi~ OOditioo
al speed ~'iCS Draw00cls: int.e-
~ra tcd \' ideo carC:UIIf) fru,tratt' 
u~ro!Ck ~ibthtie-. be a~ )'OU miJ'I( 
bypaM )) stem bo3rd video C'imulr) co 

use u; hence. you will c:nd up JXl)'mg for 
video that )~ arc not using. 

llarclwan dbk caching Fmdmg 
tbt"UO<lhanl d1~ i"M.pulic;antly ww· 
er 1han l(lG!IInl) it1n ~li'Y ~-e\11.....: uf 
1no;h;ma~l delay~ impoo.cd b)· lhc dl\l 
drive. A lwdwarc daY; cache .M1J f~l 
memory to the dul. 'oncroUcr to M<n 
the dala to be ~ next b)· the com
puiCI'. which then ~ be: recrie\'td m 
rtl(ml'll)' r.dher tlwlth..l. llpccd Whtle 
b;aRJ\\•an: c-.,.-hln~ IS the ~ \\':S)' tO 

~up any dbk. if" abo~ the 
most C:\pcRSI\'C. addtng nc3riy l ,()OO 
to the pri\."t of the disk conuuUer. Some 

dustry where user.; often feel abandoned 
after they buy a machine. 

The Proteus 386·MX25 features a 
struightforward 386 design using Proteus· s 
own rnothctbo<ud. the Chip.\ and Tcxhool
ogjes 386 chips set. and an AMI BIOS. 
The ba.'it unit, priced m $'2,995. includes 
1MB RAM with 32K of 25-~ 
cacbe memory and an Intel 82385 cache 
oontrollct. either a 1.2- or 1.44MB floppy 
disk drive. two serial and two pamllcl 
pons. diagnostic: and utility software. 

PC Magoz/M' tandatd coofiauta~ion 
yst.em with4MB ofRAM, a 150MB h3td 

di k. 16-bh VGA card. Micsubi:shi Dia· 
monel Scan monitor. and DOS 4.01 lists 
for $5,783. The as-tested unit has 2MB 
RAM. a 150MB drive. an 8-bit VGAcu.rd 

o,Qtlw,&n! applk::.Ct.,>rh al~l -.uffcr C1!tll· 
pOObiJit)' probkm~ \\'llh the da~ ~
mg controller 

Softwan disk c:acllina By u~m~ 
)OW'\):>tenl', ettaQing RAM ~3c.adle 
with a 'OfiWMI! di\l.. C3Chinjl prorrJOs. 
you c-.an ~p.."Cd up )')W' h3td di~l. rcr
f\lm~. Rclatil.l!l)• llli!X)'lelt\1\C (lnd 

quite df«tJvc:, wftw<V1: ~ suffer 
from thear strength They )ap both 
memory and power from thcu hosb: 
RAM u~ forcachin~can't be u~'<lby 
pr~r.. and C3Chc O'-'Clhead ~low ... 
'>..tttn ~'in~ 
Math~ The ti()JI)6 clup 

Lfo not optimized for mrulac:n\JIJC!>. A 
math coproc!MOr (somc:Urntll called 11 

noating-p>int or numeric c~......,orl 
can ~i~alieantly '-tleed Ul' JWOgtUrlh re· 
'l\11011!! ~:.vy·dut)' m tlh. ·uch a~st<~l•"' 
ucoal. cnganccti~. IWl gnsplm.~ ~'1ft
ware But math coprocc,,.or ;arc 
expensive (5500 to SllOO lot a 33-MH7. 
80387). llnd the) wod.. only wnh wlt
'-'.\T\: ~fte;;all> written t<tta}.e <l!lh"O\n 
~c uf them 1n nuclurle'\ ~~e: ... rj:nc.t lu 
;ICX'OI'Tim.xbtc: them 1\nodtcr dr.t'-' b;J,c._ 
i that the Intel ti0387 and the Wcitck 
~167 ate neither code- norpan-oomp;~ll
blc" rth one anocher. Morcu\\!r. a math 
l"'proce\'\Qr \\On' t '1~-:d up nom1:.l 
bu'lnc.."-' nl.llh (addrlJCWl ;md \Ub(r.)c
taon).ti .UI • 

Winn L Rof.t l1 "t (7 C"tt~ltnlllltutg etluor 
of PC Magwnc. 



Proceu. 386-MX25 
Proteus~ 15-monlhorH~te 

~. 101.4!toe ~rlleal help, and 
OXSC!IIdod !KYVICO COI'Itn1lc2s w1tl soid386 
~IOrnakOliS38&·MX25o 
&dlclv~\lo Tho~w&stor$5,1'$3 
WGI-4t.f8 RAJ.' a ISOMBI'Iald diSk. a 
~VGAmonl10f.an80387·2S 

~.ardOOS. 

and NEC .MuhaSync 30 n.otntOC' fw lllo<al 
prioeofS5.225 with DOS. 

The system ts a desktop unit measuring 
6.5 by 21.25 by 16.5 inches with mom for 
fi\'C half-hel,ght drlvc::.. 11Utt drl"c bay:~ 
an:: accessible :u the front of the cao;c. The 
200-wnn power supply is Sllfficicnt for 
five drives and c-an also handle the eisJ!t 
expansion sl(l(.¥-3 complement of one 8· 
bit. si.x 16-bit, and one 32-bit s.IO(, all of 
wh.ich run a18 MHz. 

The proces ... ~ run. at either 8 or 25 

Prolwt 3IHiX2$ 
~ T~C«p. 7$1<rQ~AWI 
CHien NJ01014 (8:0)~ 
Ultflrier.YII1111M8JW.c. t.2MJ3.!>-I'Ctl!lr 
t 4MI6&.26-wh~651(~,-o.~ 
_,., wcy ~ 52,99!, W1112MS RAM, 
150M91'\Wc:tsl( ..SNECt.lub51Jne30 
~ S6~"'l'rl.c.YSRAM lSOMSM-4 
ctow.~VGArnontOt,$)387~ 
~.NW100S-' Ot,$5.783. 
111 Sflotl: Pl-.. T~aetJ "!leil}fi,X2S 
OOCII~oee~~ ~adfectM*o 
bOO 'The~ oflffl t<»"bnelocfld 
9001'~91l0d I)IICC!t end good~. 
tiOclgwCh e1~,..16(y Ndftf's t-ee 
~W\'ICO 

ClfiClE ett QNflf..t,O£RSEJMCE C.lltD ~--

16!1 PC MA.GAZIUE NO\'El.UIER 28. 199il 

MHz. Upto4MB RAM fits on the mother
board. with 311 additional 12MB on an op
tional memory card in the 32-bit slot. The 
DIP-sryle memory chi~ &re rated at 100 
n . Proteus' s r'ltOtherb<>urd doe, n '1 u.se 
mc:nWI)' Interleaving but aJiow you to 
shadow RAM for both vWoo and ROM 
BIOS if yoo choose. 

The Proteus 386-MX25 scored wdl on 
our bendunrut: teStS, with Mroog resultS on 
the prooessor and nleti'!Ory cests. The other 
PC Labs ~~ results \\'Cn: within the nor
mal range for 25-MHz 38611U1Chioes. 

In addicion to the nonnal keyloclc. reset 
button. and power. twbo. and hard disk 
drive access light$, there &re also 3 speaker 
on/off ~whch and a red. two·char.\cter 
LED sw.rus and error-oondjtion display. 
The Proccus keyboard is a private label cn
hnnced unit with a 72-incl\ cable. 

Proceu.q has se\'eral end·u5ler-oricnted 
polK:~. including a 3Q.day roooey"*k 
guar.llltee. tOII·froe technical support. at~d 
the I >month on-site sc:rvioe contmct. Ad
ditional e~tendcd service contracts arc 
available a1 the time o.f purcllasc. Adding 
in the solid 25-MHz performance. the Pro
It~ 3S6-MX25 i an anracthoe machine 
~~:should uppealco both business and pri· 
vatc user.>. 

TANOON CORP. 

Tandon 386125 
by BNce Brown 

Tandon Corp. nuJces and~~~~ computers 
thnt are moSl known for Tat~don'. drive 
teehno&ogy: Tandon' Person:tl ()ilia Pl.LC 
S)'!item. which coosists of rcmo\•ablc hard 
disk drh-es in 3(). and 40MB cartridges th:at 
ease c.W2 cnwpon. security. atld txlckup 
and are available in internal and el{temal 
versions to woric ~ main or ancilllU)' stor
age rorTandon computer systems. 

The Tandoo 386125 is a 25-MHz per
sonal computer in a desktop configuration. 
The C3SC lllC8$uteS 6.5 by 21.25 b)' 16.5 
inches. a standard si7..t for deskcop AT· 
~yle machi~. The~ unjt, with 1MB 
RAM . a 1.2MB S.'2S·Irn:1l Oopp)' di k 
drive. one serial port , one paralkl port, 
MS·OOS3.3. GW-9ASIC • .OOMicroscft 
Windows 2.03 lists for 53,051. complete 
with 11 101-key keyboan:t that's 19 inches 
long, 8. 25 incllcs deep. and has an 80-inch 
cable. 

The Model 386125, configured with 
SMB RAM and a ~30MB MaxtOf hard 
disk. 8-bil VGA vidw c.1lr\J and VGA 
monitor. oosts S1.Ch>. The as-tcsccd unit 
is 55.955 with ju~ 1MB of memory. the 
330MB drive. VGA. an external ln·PAC 
Receptacle and 30MB P\.'f$0nal Data Pac. 
plus the three software J*kages. Tandon 
doe...\#\ ' t sell m31h coproce:ssors; howe''" 
their autborixc:d dcalen; \\ill be happy to 
sell you ooe. 

The Tandon U$C$ a Micronics mothet· 

Tendon.-zl 
Tandeln'tae&25oona.25*U 
C*tQirr•awltl ill~ Dill PIC 
~dllll~fclrtMIMd 
..,._ perfarmlra. A I5N8 RAM. 
330MB 1-.ddlk. YGA -.nMtr 
DQS...SiheOeraPar:NIIIfor S7 11fl/11, 

boal\f cop~ of runnin3 ~ t1ther 8 or 2S 
MHz.. In each ca:se the e.-.; pans ion bus runs 
1118.33 MH~. poo-ering the two 8-bit. fh-e 
16-bit. and one 32-btc sloe. The Microoics 
m<llherboo.rd uses the Clips and Tedmc»
ogie 386 chip set and Tandon's own 
BIOS, which in the power-on sequence 
pauses to allow you lo specify the booc 
dri\-e. 

One of the principal :ldv~es of the 
Tandon Person.al O:u.a P~ $)'Stem is that 
)•ou can h:l"e differen1 oper.tting S)'Stems 
on )'OUT hunJ disk and on a Data Pac and 
then :specify wb.ich ooe you want when yoo 
start the system. This kind of setup ros 
mMy different possibilities for crcati\'C 
use: for example. running Unix on your 
bard disk but keeping DOS on 3 Personal 
Data P:lc for your special OOS-only 3p9li· 
cations Of li les. 
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The New OKIDATA 380 
Puts ''Show'' in Your 
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Get Letter Quality, OKIDATA 
Reliability and Steve Allen's 
Guide to Better Business Printing. 

Steve ADen may be a big star but be also runs a smaD 
business. The new OKIDA:m 380 gives him the versatility 
and letter quality he needs to succeed. 

With aD popular software, SteYe can use all six resident 
fonts on a single page in a full range of styles and sizes . 
Switch from one to another from the front panel. Change 
from continuous paper to single sheets with automatic paper 
park. And do labels and fonns with the bottom feed paper 
path and the optional pull tractor. 

He'D also get more out of the 380's printhead: it's designed 
to last twice as long as the competition's. 

Come into your nearest OKIDA:m dea1ei; screen test the 
new OKID~ 380 and get a FREE copy of How to Put 
More "Show" in Your Business Printing with Steve Allen. 
Then put more "show" in )OUr business. For the name of 
the OKID.~ dealer nearest you, call l..SOO..OI<liW'A. 

\\e put business 00 pal)e{. ed material 
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Fmally. an inva.luable 
resoun:e tool that brin,p 
the United States into 
benet focus. 

Beginning now, busi· 
ness-peope. lr3velers 
3M educators will ha\"e 
immedi:uc access ton 
single. complete soun.'-t 
of maps and da1a 
foreveryStrue. And for 
nearly C\'Cry need. 
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PC USA is a simple 
co use "f.lectronic AtJa,:· 
An instW gu.ide to geo
graphical and dcmogm
pbicaJ information allow· 
mg businesses an efficient 
me3n.S co gather fact$.. 

What's mo~. PC USA 
text and ~ics can easi~ 
ly be exponed to other 
progr.uns. 

Available at Egghead, 
Electronics Boutiqt~t. 
Software.. Elc. and Software 
City. or call us din:~ly. 

1-800-255-2789 

PCGbbe 
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CUtCLE 1U0S READER SERVICE CARD 

HOTBEHCHMARK~ 

The Tandon is no s louch. either. '11M: 
386'25 pro\oed to be the third fil8tes1 of the 
ll machines reviewed bc:1e oo the PC l...abs 
processor and memoty benctun3tk tests. 
Vtdoo scores were poor due 10 an 8-bit 
C3td. so g_ct a 16-bit adapc£t instead. Hatd 
disk pedonnancc tl3d first-place frnishc:s 
in CWO of the throe tests. 

You can use either 256-kilobit or I· 
megabit memory c:h.ips on the memory 
board. with a possible system total of 
16MB oo the board. No memory is in
stalled on the motherboard itself. The 
chips iJlSlallcd on the leS( W\it were rated at 
80 ~- The Intel sms cache 
controller manages the 64K of 35-m; , 
cache mc:.tn(J(}' chips. making the ~ 
sor soores even more impresllive since 
many or the other mac:bi.nc:s reviewed bcrc 
opted for2S-ns. cacbe memory chips. 

The basic system box is designed co 
hokl five half-hc:ight drives, using a 190-
watt povrcr supply with four device leads. 
The 330MB Max.tor drh"C is a full-bci,ghl 
device. as is the internal ln-PAC Roxpta
clc. The a.~·t.estod unit's external ln·PAC 
Rectpc.ade i Mcadlcd by ~ tO a ~ 
inside the computer. The cable cmics both 
the power and the drive coottoller com
rmnd:s for the Oala Plk: ~·icc. 

lbc Tandon case: is aa.ractive with are
cessed reset button and I isJ1ts for power 
oo. hard disk access. and 10 indicate either 
8· or25->.iHzopcntion. The only unu.~ 
couch is a brigtu blue strip along the top
front edge of the c:ompulCf thai adds a litde 
color co the c:JSt. 

Tandon has a standanJ ooe·year pa!U 
01nd l:sbor wamanty but no provi~ioos Cor 

T_.. •• 
Tll"don Colp~ ec& So.roc:e Or.~ CA 
«1021. tiOf1) m.3000.1105J 37&41010 
Ull'"'*w.t , .. RAM. 13o85.25oftft 
~d!IIIGM. 0083.3, GW-tWi!C.~nt 
1*1081111~ 2.03..13.061 •• 1 .. A* 
330tooeiWO-. ....... .,._,.AC~ 
lfld .. PMcnel Dill Pic.~...., 5oUB 
AAM. 33CN8 '-'eM;. n \lOA mcll"fttr 
11.011$ 
-..~~at n.t.~~ecu~wT~ 
3850•-~nwniiU'w«hlw f~ 
f!MoniiO. Plc~-..,.,.....31118 
twdct-. ... aliwdllla...ny~nt~. 

o..rw.. ... tlrldcn•~·· 
~ no-tllllnlill:tWIGbfriill'lnllq\ 
dllllrl. 

nat 



The fastest way to see what you think. 
lntrodurutg tht MrtlliSyllc Grap4irs ~'ngirtr'' lloard. ~ow 'A'hen :an idu pops inti> your head it 

won · ~ take long to pop up on ~~n. lkc:au~c N£C':s ~ultiSync Graphics Engine I& the first graphica 

board ¥p«irically de$igncd w inw~&ae producth•il,y in Windows. CAD/CAM ond desktop publishing applications. r or instance, 

it t'lln run Window5 386 u much 111 fo11r times fnster. WMn used in conjunction 'A'ith our 3cc:clcra~r aoftwarc (purchastd 5tP· 

arately). Presentsllon Mana~eer applic~ttionl! rvn up ~o rivt- lime~ f11.1>trr. WhDt'll moi'C', lh<' )l ultiSynr Craph!c!l £ngine Board I& 

compatJble with VCA. Super VGA (800 x 600) and 1024 x 768 inu:rl:se:cd :tnd non-Interlaced resolutions. So. whether )'Ou're a 

power ul(l r, profenional designer or publisher. you can sec your ideas on sueen in >A'ortd·c:lass time. For t~hniul dctaila and 

Information, call NEC liomc t-;J~tronics (USA) Inc. at 1-800-fONE-NEC. For product literature call l -800·826·2266. The 

MulliSyne CraphlcK Engin<' liomrd. When y{)u'w J[ot toms of thou~th~ rnt'insc throup,h your mind, it'$ the futc:IIL route !rom 

head to screen. 

. :-,..~;:, ::· 
} : : • ~ ~ \a I ~ 
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on-site service or extended Wllllanties. 
Tandon's dealer network handle.<; these 
nee<h. 

The be)( lhjng about the Tandon 2$. 
MJ b. 386 madune is the Person~ Da.ta Pac: 
system. There arc other types o( rcmo\·-
3ble, boolable Slor.liC media, IOUCh as Ber· 
ll04JIIi eantidses. bulthe Tandon design. 
with new lower pnce:s, lS an altr.ICiwc COn· 
fi~uration for good data security. especial· 
ly if you want tO nuinuun more th:ul one 
operating )'$(em on the same computer 
Factor in f&ne 2$.Mtlt 386 pt:tfonnanoe. 
and the Tandon 386125 is an anracth-c ma
chine. 

ta.EVIDEOSYSTEMSINC. 

Tele386-2S 
brCibftllll D • ..., 

U~ng a modular design. for its desktop
model TcJe 386-25. TcJeVideo Sys~ms 
manages to crum 12 slots and six half
height drive bays in the 6- by 20.15- by 
16.25-inch(HWD) case. Although fOOt of 
the 12 slotS ate needed forlheCPU. rnem· 
ory. video. and controi.Jcr cards. the re
maining eight loc.s Jeave plenty of room 
for Up;lll ion. And the modular design 

,.. .. 
n.r•.as...,..•bNrl*'• 
12-....., ... CPUifldnwmDrYon 
....-CMJ~-'CI..,_OI*'ele*tor 
...... L~IIIIl .... A*• 
18Cio811MSdllll. YGA.-D08. 
T.VidiO.a2SMU PC .... tor • . oot 

makes the s.y tem easie:r to ~io: if you 
'houJd hl\-e problem~. 

Bcaring•li:st pric:eorss.99.S. Ihebaslc 
configuration indudcs 4MB of I~ 
second SIMM-type DRAM: Austck's 
38152-25 cache con110ller 'With a 25-ns. 
32K swic RAM ~Xhe: Weswn Digital' 

Despite unremarkable 

scores, the Tele 386·25 

offers solid 254 M Hz 

performance. 

1007 5.25-inch Ooppy/hard disk cootrolter 
cant: a 1.2MB 5.25-incll Ooppydi.sk driv-e: 
a 240-wan po"-cr supply: one parallel and 
twO serial pons: a solid Fujitsu 101-key 
kcytxxud3nd DOS 3.3. OurS9.009~valu
ation unit added a 150MB ESDI twd disk 
from Micropolis, TeleVideo's own 16-bic 
VGA card bl1sed on the Trident TVGA 
8800CS COOIIOIIer chip. and a San®ng 
VQ;\ mOfUlor. 

WHAr& OUTSIDE 
Four of the si'< dri'"e bays ~ remov
able media. A reset ~moo and indic.\1or 
lights for power and haro disk occess re
side on tbe front pQnel. The back panel in
cludes a 9-pin serial pon and the keyboard 
connector. The power swi~h 1S IOQtcd on 
the rear right side of the case. 

Inside. staning at the left side of tho ma
chine. the 12-slo¢ backptanc runs along thc 
back of the S)'$ttm. with the la.'it four sloo 
running into the fiJ'St of two banks of drive 
bays. If you put stotagc devices in these 
bays. )'OU 'II reduce the length of these fout 
sloes so 1hat lhey'll accepc half-length cards 
only. Wisely. this is the an:a in which the 
two &-bit slots reside. 

The CPU and mc:mory bow'cl$ a:re m
s~lled 10 the f!Th1 IW() 16-btt Jots. The 
CPU txxud includes the 80386-25 prooe.~
sor. a socket for either the lnlel 80387·25 
or Wei1ck co~. the BIOS chips. 
the AU$tck Q:he controUet. and a 32K 
uuie RAM cache . ~ ~run, al 

both 1$ and 16 M Ht,.; aa 16 M"H1.lhe eiChc 
i :wtom:uically 1umed off, while the eA· 
pllUl ioo ~op:r:nesat 8 MHl.. TeJeVideo 
uses its own BIOS for this system. wtuch 

(catllrc$ a minirna.l setup proc:ed~. Boch 
shadow video and5hadow BIOS RAM are 
r~red. but you eannoc disaNe them. 

t\ 2S·pin paraUel and a ~pin serial pon 
are built into the memory board. The 
memory board bas four banks of four 
SJMM sockets, supporting a total of 
16MB of 100.1\$. DRAM. ineithcr256-ki
lobitor 1-megabitSIMM unitS. 

The CPU and memory boards arc con
nected together in &everal ways. FIJ'St of 
all. they are joined by a two-pan 32·bit 
connector, gh•ing~I16MB RAM a 3l-blt 
cbtabus. S«ond.lheboardsarcconnoctcd 
by machine screws. Siooe the CPU bo1rd 
Is oo the outSide, the boards don't need to 
be dlsc:onnccced from one another to add a 
coprocessor. but adding memory is not 
su.sgestod for the faint-hearted. 

The Te&e 386-25 man~ to rum in the 
lowCSt times of the machines reviewed 

here on PC l..ab6 two-proces001r bench
mark tests. Its pcrfonnance on our memo
ry. disk. and video benchmarlc tests fell 
into the middle of the pc!Ck. T~leV'Idco·s 
unique system design doesn't seem co have 
increased petfonnanoe for this class of ma• 
chine. The margin lltpa.raling the PC re-
viewed here. though, i not critical. E\-en 
with its unremarbblc test scores. the Tele 
386-25 ofr~ solid 25-MH.t perl'OC"'1lllnCe. 

The manuaJ accompanying the Tele 
386-25 is adequiUc, o.Jthough incomplete 
in p;uts, and with :some mcom:ct informa. 
1ion. panicularty concerning upgrading 
memory. TeteVideo representatives are 
oomc:ttng these errors. The manual does 
include some good advioe on positioning 
exparujon boaros within the S)'$1Ull. espe
cwly irnporWit in a box with so many e.x
pansion slots. 

TeleV'tdco disuib\.Ues the Tele 386-25 
through distributors and V ARs, which dis
count the list price. A generous warranty 
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inctudes one: ~ of pnru 1111d labor plus 
one year of on-site ~pport. The Tclc J86. 
25 include$ sotnc innownive design fea· 
ru~. e"c:n t f tt'$ brnctHn:ut performano::l. 
were uninspiring. But what makes this ~ys
tc:m worth considering i:. its expandability 
and its support policy. 

UNISYSCORP. 

Unisys PW1 800125A 
., Bruce Blown 

Unisy ':. 2S.MIIL 8038&boa~ ~ovmputer 
has a loot th:u can be called "high rorpo
rntc'' and a pnce to match. This classy
looklns oombul3tion &.<.\aop Md \'Cilic:~l 
ca...:e t!i~up 110 performance <lfCXp:lll.110n 
edge to the lc:s:. expenst''t: brumb. but 11 
docsn 't do nwc.-h to justify the pw!·s htgh 
rost. either. 

The buse model PW:c~t' S7.315 with 
lMR RAM a.nd a 64K RAM cxhe. That'\ 
:.11 )'OU get for yourmooey· thl!re',no fl<'P" 
PY dtsk drh-c. ~c:t11unly no ronhh~k Of ' •id· 
oo. no interface: pons. nosotlwan:. and not 
e'~n a kcybootd. A conli£uration v. ith 
2MB of RAM. 1.44MB floppy disk drive. 
140~1B h31d dis1. 3 Vtdeo Sc\~ 16-bit 
VGA C!ltd :md Unt-ys VGA mooitot. tWi ) 

~PW'I002SA 
Tho~ PW' 800'25A• CO!II0'1III 
"*'---If! Mglrlt ClOiftlnlllon 
JCIW'IIr,diiiiQOp UN and a~ 500 
pra Wltl2t.l8 RAM. t-..BtWIJ dllk,. 
1 ....a lclciPt cHI: cttve. VGA.Ind 
DOS. ... sys1lm COliS $12,4$8. 

griaJ ports and one parallel pOrt. a 101· 
key keybo\W with M 82-inch e<able. and 
DOS ·tO I costs 512.466. If you want an 
llllcl 80187-15 math coprocessor v.ith 0 

Unisys m.tiC'hinc:. it will rosa )'OU an extra 
51.895. roughly the same o.s IBM and 
Comp:~q but :~.~lea.o;t three times the~ 
' harged by most oflhe \'COOors wttosc: mil• 
chines are reviewed in this issue. 

The Unisys PW1 soo.r>..SA uses an lntcl 
•noc~rboosd snd 386 cflip set with a Phoe· 
ni~ BIOS. The dual-speed 8- and 2S·MH7 
y~>tem c:lc:x:t. •nclt~ the slov.'<:r ;peed for 
bootin~ R:C<\IcltrJnt soli~. but ()(her· 
wise the ma::hine is intended to run at full 
speed. The expansion bus~ one: 8· 
bit. fhoe ICH>it. and t\\'0 32-bit slots at a 
~C3dy8 MHl'~ 

The Unisy:. box rn<a~'Ures 6. 75 incfte..\ 
nigh (or 9.5 inches wide with the scubiliz.. 
ing feet when vertical) by 21.5 iochcs wide 
ond 18.75 indies deep. The combirotion 
Sllltld and integrated sy:«em (()0( is 3 bc3U· 

tifully ~gned piece !Mt li~ nugly oo 
oo.: Ide ot ttl~! ySiem to~ioe The front of 
the case ho.s a sligbt1.~ that adds to the 
system· s d~gn ~- as does the FCC B 
Slicker on the b:lck or the case. 

The Unisys did well on our benchln3.0: 
tC5l.~. with good video spocd SC"Ot"eS com
bined with rcasonal>lc disk .~. :md 
me!OOC)' performance It ~ ·, JUSlif y ib 
priC'C by yielding the highest performance. 
but it sun:ly holds its own. 

The Unis)>s mochcrboard can hold up 10 
2MB RAM. UStllg SIMM~. lbe &ml:tlled 
chi pes were rated at a f~'t 60 nanosecond • 
whicfl partly explains the highef O\'t:rnll 
systemoost. A mcmorybootd in the 32-bit 
. I()( can take up to an additional 16~18. 
·~sing the ystem pocential to 18MR of 
32· bi t nlcmory. The n11:mo•y cache is 
lixed llt64K of 3S·n~ . n.em()c)' du~. with 
c-..che managcml:llt ..crompll~ by <11~ 
crete chip integrated into the mother· 
board. 

Thcre's room forti''t: half height drl\-cs 
in the Uni:sys case. tlm:e of which can use 
refl10\'nble scoruge media. 1he standard 
220-wan poW'Cf supply is ample for the 
sysccm ·s exp31lSioo possibilities. 

Don' t expect to buy Unisys computers 
through the nwl Of at your local discount 
compwer ~ore . Unisys sells throug.h deal· 
en and v&a ~direct S3Jes force . w-gedng ~ 
clc:.uly defmcd rmu\ec big busuli:Ss. Cor· 
pomte bu}'t:rs who usc Unisys mainfnuncs 
and wofk.<;Ution.c; or buy from fuJI-~rvice 
' -endo" are the in~ended marlcec. and al~ 

"'--,.. 8CIO'liA 
ur.t)~~ PO&o.~. 8uo!W. PA1~. 
(1001~1<835l.(ZI&ISU·22~ 
u.t Prtce~ 'Mt\3.18 RAM. ro lll'jtiQJrd.$1..31 & 
•m<MlfVM ,~,_,~ IA#ol83.5-
,no;n ~q~pyc:W.o..,. VGA""C~t~~Dr MIG COS 
401 S1l.•6U03f7~copoc.-.118815 
11\ll'loltTht~~-~·· 
~rnecnr.ell\aiebva~~~~ge~. 
IIIIIOid C:m:fy IOQIIp(nlo-"* end 
IIYOc41101oae!Nin.M~~ 
outapd~ 

the only ones likely to be willing 10 p:ay the 
rc:lntivcly high prioc for this machine; but 
look few discoun~S. A onc·}'c:ll' pans and 
labor wamJS~t)' 1:; ~wiiCbtd. ~·ith wamtnty 
C"tC:IlSIOM M() Oil· Sit¢ :serviC'C aYailabJe by 
negotiated oontract. 

The Untsys 386 25-MHz computer 
comes in an 3ltr3Cti\"C p:lCbge and per· 
fomt< wcll. Unfmrurwel)•. the~ unit 
c~ more than IBM or Compaq and is 
I~ we: II koown, SO tt' easy tO~ thr! dif· 
fteulty that Unisys has in gaining ground in 
the personal computer market. 

WYSE TECHNOLOGY 

WYSEsystem 386 
Model3225 
by c.u.tne D. -.r 

Wy:.e Tcchnok>gy oontinocs its tradition 
or modular system llldlitoc:turc with the 
2>-MHz WYSEsystcm 386 Model 3225 . 
Bec:wse it's dcsi~ 3IClt1nd a CPU on a 
board. nwny of the nllldlinc:' s components 
are en.gineered by Wyse Technology tO e;n.. 
swt ;m tnte:gt;ltc:d s~~ unit. Although 
Wysc has not yec unnounocd a 486 upgrade 
board. that lilOtms to be the logic at work 
behind the Model 3215. 

1he bMic ~tc:m. which cames a list 
price of S7.S99. includes 4MB of 100.. 
llllnOSCICond RAM. a 25-ns. 64K cache. a 
Western Di&itll.l ESDI twd/Ooppy disk 
oontrolkr. a 1.2MB 5.15-inch floppy disk 
dri"'C. one: paralkl and two serial pons. a 
220-w:l.ll po"'~ SOPf>ly, a IOI ·Icey ke)'· 
board, and DOS 3.3. 
~ ~)'lish Ught·gray S.2S- by 21 · by 

17.25-inch (HWO) desktop case houses 
fi\~ half· height dri\~ b:sys. four of which 
31\! :u::oe.~ble from the front of the s)'8lem. 

1101/EIABERn. 108!1 rc 'IIIGAWE mJ al 
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YOU'Hf MOHf liKHY TO 
WIN HlllHfU THHN HHVf H ~IN6H 

fHHOH IN OUH lHPf HHCKUP. 
What does h mc::~n when we 53)' Mountain 

111~ ~up systems havc an unrcCO\~rabk 

error rate of I in 1011 bits? Well, think ofh chis 

Wl'f Stausllcal~·. you're mocc llkd) to hit the 

jaclcpoc inch£ MassachusttlS, Rhode lsbod, 

O~on. uliforrua and Colorado louc:ncs. 

AIJ of them. Before you \\'Ould lose a single bit 

o( dw while backing up your computer 

wtth Mountrun. 

That's just one 1easor1 ~J>lc chmk ol 

Mounuun rno1c often than any other for crr<lf· 

free tape backup SQiutions. Mounrain rt'lubilit)'· 

from 10 megabyt(s to 2 2 ~SJ.b>'tc~ . 

Call (800) 4>8-0300 Dept. IOOA 

for more infonnatioo. 

~Mountain 

Clll('lF 2~ 0.'11 READER SEI\\'t<:U :f\110 
Copynghted matenal 



NISCAN OCR i10 «1pablc of l'xtravrdinary accuracy l'\•t!n with 
dut matnx print. It can be tr<linl-d to r(•,,d .my cll'clr font and 
gcncr.lll' A.<;CII output which is <:OlllJXlliblc with <~ II smnJ\lrd 
word procc:;:,lng, l'<.lihng and dl' ktop pubUshiog M~ftw,m.'. 

NISCAN's advancement<> in scanning technology have made it 
the premier 300 OPI hand sc.1nner !or the PC. NISCAN':. GEM and 
TIFF formats art> lood-471/d-gu with many of the most popular 
desktop publishing and word proc~ng packages including 
Ventura Publbhcr, Aldus J)agcMakcr and WordPerfL-ct 5.0·. 
Give your t"C a better image today with NISCA1 and NISCAN OCR' 

N I 5 C A N 

@~IN 
Words& Plct.urea 

''* .,._, .,._ao.--.ua.&"""9f _,.. ,_..,.,""""""' etfutc>m«&aoltoow.o 
WI l«ll-l~I.N O' _.It NIX Aite...,...lod · lg1U)c10ol>Qf1Rd · CM!W:in lX 750)6 

Co<'t,)t-WIIodtii-01~ .... -.I'NOoi-.. 
~~I«C)I<;»!O)-·Iffllt>)Q~.,_...,IIfiH~>eCM!>ll'oH 

EUS 
CIRC:L£ 186 ON JtEADFJt SfJtVIC't C'A RO 

A removable oover slides O\'U lhe drive 
bays when they're n()( in use. A di;agonal 
LCD panel di.splll)'S lhe dale or time, and 
lhe processor speed. which can be: set to 8 
or 25 Mlh with a buaoo loc:Ued directly 
below the LCD smen. 

Inside )'OU'II ftnd cigbt l6-bit and tbn:e 

'lhiWW&;• .. -MDdll3225 ........................ 
CPUOftaC!MIIot•...-. Will 
.. RAM.1Dt81Wddllklnd
...... t.a81c111PtclllccMwe. YOt\. 
noe&11t.m. 

8-bit sloo. tM.It by the cjme the 5ystem is 
conligu_red with a video adapter. disk COO· 
troller. und 110 pons. only live sklu are 
left open. 'The prooe.<;:SOC. system mcmoty 
liOd cuche memory each ~ide on separate 
bcx1rds oo:upying throe 16-bit sloo. A 32-
birtop-ptane, wflkh i held in piaL~ with a 
cl~mp and cu-m-plale SCI'C\Io'.S, c:oonccts the 
throe boanh so that the system opcl'3tcs 
with a 32-bit bus. The bus OflCtlllC." 31 a 
constWlt 8 MHz. Oiroctions for the rcmov· 
al of tllcsc throe units and the remooqt of 
the cop plane are pb:ed on the inside CO\'tr 
of the system, alor1g with the jumpct and 
witch !lenin~ fOf the CPU board and 

memory boan.l. a.~ well a:s other system 
spttlfi~to.b. 

Ten of the clc:vcn ~p;msion $lois on the 
backpline a.re IOOiled along the mv of the 
computer, so boards an: insLallcd in the 
conventional vcttic3J manner. "The COO· 
troller board reside:~ In :l SpllOt.·!laving 
clc\'l!nth sloe. which i l~cd horizontally 
r~t tO tho: drhoc b;sys so as not to crowd the 
y:.1cm. 



~tagna\'OX intJoduces l\\'0 new Professional 
Series disJ)Iays that art! fully tOrl)~ltiblc with all 
17 VGA modc~-boeh designed with the intelligence 
)OO've come to expect (rom Magna\'Ox. 

With a VUA display system. you'll get the most 
out of your present software and pn.1>arc your.>elf for 
graphics environments like Windows 386,0Stl: .. and 
Presentation Mar1age1:' ~ Resolutions include 720 x 

400 for text. and &10 x 480 in 256 colors for graphics. 
Both displa~ hCJ';~ il W' CRT, \I'CTh,I.S the 12"' 

indu~ry :.tcU1d.ud. And both come with a built· in 
tiiVswi\rel base and are bacJ(ed by a 2·}~ar limited 
warranty- twice as long as most olt~r br<J11ds. 

Al $229 forth • 7BM749 paper-white mooo
dlfOille and S619 (or the 9CM082 color display, 
Magll(JVOx makes VGA displays arforda\>le. 

MAGNA VOX 
:=..."":"~":'::..=. 
ewo.,,..,.........,.,..~.--. ·........, .. "'.., tt•-, Smart.Very smart 
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In addldon to incorpor.uing lntel'li 80386-
25 proc:e$S(W'. the CPU bcxud includes a 
sockd for the lntei 80387·2S <lopn)Ce$S«. 
Phoenix ROM BIOS chips supply the 
sundard sewp and uailities associated with 
this BIOS, Including !lhadow vMieo 3nd 
BIOS RAM and password~. 

The CPU memory curd feantn:ll (our 
bub of SIMMs thai can oontain 16MB o( 
32·bit memory available with all four 
baA)cs full . A socket and suppon cin:Wtry 
for the Weitek 3167 ooproce$SOf is I~ 
on tbc cache memory board. A 64K din:c:t· 
mapped pos1t.d write cache composed of 
25-ns. chips is standard and cannot be in
creased. Wyte controls this cache with 
chips of its own design. 

In addition to the basics. our $11.173 
evaluatioo unit included CDC's 150MB 
hard disk dri\'C, a ISOMB ~tape 
dri\'t from Atchive, Wyst: 's 8·bit VGA 
board, and Wyse's VGA monitor. w~ 
doesn't offer a hard disk drive indepen
dently of the: tape drive: )'00 mUSI buy both 
if )'00 buy your hard disk from W~. 
While I won't dispute the: importance of 
backup, you $hoUid be ~ to choose the 
mctbod that~ :~uics your needs. 

The WYSEsyS1cm turned in a competi· 
live pcrfomtlllOC on the PC Labs bench· 
INirit ce:sts. <bng espcci:ally wdl on the 
small-n:cord OOS File Acx:ess lind BIOS 
Disk Seek cests. The Model 3225' lug. 
gisb perfonnance on our video bc:nctunatk 
tests (last place in the Om:ot to Screen test) 
is aaributable in pan to the: 8-bit VGA 
board installed in our eval~tion unit. 

The manual accompanying the WYSE
sysccm 386 Model 3225 is adc:qua~e for 
most purposes. althou,gh it is a little spcusc 
when it comes co desc:n'bing the: sysu:m's 
sctup proccdurtS :md ucilitles. Wyr,e. Tech· 
nology distributes the Model3225 through 
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All the PC~ te\ic\\'Cd in this issue 3tC 

con~c petformers. ""ith 
b:nc~ ~N~Il" ,.~u ~than the 
c:\pccced I'W\8t for thtarel~ . None 
of these 25-Mitt machi~ wllllct 
)'00 down, but none measure up to tbc 
throe P.di1or'!i a.oecc \\<inners from 
PC Maga:int' \ May 30. 19$9 )86 
biQd:buM¢1' Forthi,~. "¢ 

~ 't awMlhng an &11tor-'\ Choice to 
1111y of the PU in llns roundup Our 
favorites R:main che.lhnle Editor's 
Choice machille$ from f>'JtaWorld, 
IBM . ul\d Nonhp.ce. 

The 13tn4K.iunesreviewc:d 11m 
represent the third group or l>MHl 
386 PCs that PC Mogo:l~ has 
eY3lu:ued chi' yw. ln lhn!;e ccn 
Jll(ll\lh.~ . 25 MH' machane~ ha\-tn't 
go« en any slower, )-et they ·,"c: shppcd 
from bemg the llll>IQt PCs around to 
the sccood fllS&CSl and now, with the 
ad\-cnt of the 486, cothitd. A~y 
,_.t're beginning co see the betdnrung 
of commodity nwtetlog for 386-25~. 

We looked at nine machines in our 
February 14.1989issue.andtheDeU 
Sy~ 325 emerged~ PC 
MaguziM's fltSt 2S*MH2.Eduot'~ 
Cbotct:. The System 325cwn=ndy 
list5 for S6.899 with I MB RAM. a 
150.\fB h:ud disk. Super VGA UIOO 
by600resolution). 3fld DOS. 

'fwd)C)'· fa\'C 2S·MH1. PC were 
evalu:ucd inourcomprchemwe May 
30. 19&9round up. By then time had 
C'augt\t up with the Dell. and although 
it rcrn:ains a \\-cU-coosuuctcd. rcli.ablc 
PC. it wa..'i no longer among the fastest 
25-MH.- 386~ . The 25·Mllr. Editor's 
ChOice.~ sekc."ttd in May. uncJ the ones 
th:ll we etln\idtt "'"the be~ 25·~tH1 
38&.. :are the Dlat1WOt1d DaU& .386-
25, whadl ~ Wlth 1MB RAM . 
140MB lw\J da~k . Super VG/\ . Wid 

dililribulcn and larger V ARs that wiU set 
up the S)'$Um and oiTet Slet'Vioe and sup
pon. Wyr,e. offers a one-year paru and la-
bor wa.rrunty. with an optional oil-site sc::r· 
vioc policy also availabJc. 

Wyseoffers 11 high-quality system with 
some unique desl$tl fearures. Ahhough it 
commands a higher price than many 2S-

DOS forSS.435.10d the Nonhplc 
EJeganoe 38&25. ~ ~ $5,124 
with 1MB RAM. 150MB hard disk. 
Super VGA. 3nd DOS. Also winning 
the Edit()(' Oloioc was the mM 
MJC:ro<Jw:md PSJ2 Modei7().A21. 
Allhougb the A21 ~pcrienocd some 
s.Y$ftm bo.ud faalun:s, IBM has 
comxtcd this problem, and we still 
cunsider it at\ Bdit(lr'$ Choice PC. 
The lBM b!l1~ for $11,113 with 4MB 
RAM.<~I20MBharddist,anda 
VGA monitor. Nocc the: IBM 
inclucb mt~ menl(lf)'. and since it is 
:,olcJ thr~>UP! deal~. you should be 
able to negotw.~e a 20 ro 30 perc:cnl 
cbliCOWil. 

Among Pes tc\iewed this issue. 
our f:s\'Orite (thouB)l noc Editor'~ 
Choacel "the ACMA 386'?...5 
Bu incs:l SY$tem The ACMA si.IOCh 
out Cor 1ts performance (consUkntly 
finishing third orbcntt out of I 3 
machane)), good e.~~~ 
~thtte), 4S..y money-bade 
guarancec. lind ll '"'()o )Ur \\'UT10t)'. 
Its $3.595 price tag for 4MB RAM. 
120MB harddist. VGA. and DOS. 
makes it an annr.."li\'C choioc. 

l'be Mecro labs 3~1'25 from P:ln 
Unrted Corp. is a good value oft'c:rio.g 
fast performance. lt sells for$4.600 
...,.th~tBRAM.ai20MBharddislc. 
VGA monitor, and DOS. andu.<~tS 
brand name compoi\Cflb. 

If )'ou're hungering fore.'tpansioa 
Capllbdity. take a look at the PC emf. 
3500'2SC. This tower unit 
attOO\t'l~ one full·heighlllnd 
ea~\1 half· height dri\'ti! bur costs 
$9,240 Wlth VGA and:& I S0MB hard 
disk . TheMatac, Unn~andW~ 
en~ abo dlargcd premium prices 
ror sohd )OCt unexceptional 
perf onl'lOIIICIC 

Mitt 386 systems, it's a solid performer 
and well supported. Gi\-e it a loole. • 

CmhniM D. Miller is a stoffwrituat PC 
Magazine. Bn1u Br~TI. a fr~qwlll con· 
triiNUN to PC Magazine, is a rompuur 
rotWiuw based lit SlnubUI)'. C()M«;f]· 
C'UI, 

Copynghted matenal 



PC BRAND offers 

Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 
Choose from over 10,000 
items in stock ... all at 
unbeatable prices! 

Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more ... 
Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight • Fast delivery 
• No credit card surcharges 
• A 3Q.day Money-Back Guar
antee on evf!!Y system we sell 
•Toll-Free Customer Service 
andTechnicat Support that 
will stay with you until your 
questions are answered and 
your problem is solved 
• And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 

Call PC Brand today. 
for the best selection ... 
the best products ... at the best 
price, you can't do better than 
PC Brand. 
Call PC Brand today! 



Outstanding Quality 
PC BRAND Chosen #1 For Customer Service and Support. 

" PC BRAND is the LL Bean of tlte perso11al computer mail order ... PC BRAND wants 
no unhappy customers, and it's service and support policies ltelp to itrsure tlrat." 

-P~nal Computi,.g's 10 BN I Mnil Orrltr Companits, Ftb, 1989 

ID)BRAND 
Your Best Choice 

for Quality Systems 
Toll-Free Support 
Toll-Free Service 

Free Freight 
5-YearWarranty 

[P"cv20 AD-II $539 
15 Ml lz Throughput in an XT. Norton 514.0 
512K. 360K Drive.-, ~·KI.'ybo.'rd 

St• ru:hrd Sy.>ten• t'ototturot): 

• IU\ IIIr ·''" \'l!IU'I. '"IIIII ''''"''"lt.:l'""'« <fll!l.:1!4~! 
• ''2" llA \1 '-'I...S.IIIl. 1:.\~o,l.lbl.•r•• t•llll\11 
• 00<" ~II.. Flo•Pt"> o,,..., • KJ 4v AT ~h \.• K.""'""' • "~'« ~'f'l.ll. J'H<~Ikt Wnw 1\.n,. .llllllt.o; \. StAh.lllr\J 
• AI ~~l<'l~•wllhM"\II .. I., lutl'' l\•lwt .UIJ lfdi\J lll-1\ ••1 fr). 

,, , ,.,. .... dt ......... , ..... ~ 1111 " ............. ,., .1 •• , .. .... 
• S.•·ur 4. ()rtr<~«m~ m)ln:('lk•n• 

Su nd.ud Prr-Bullt Confl~ur~ tlon~ 

I'C"\'20 AO.II w.tll · me, l lml 0..1. o."~· ,.,.......,. k v .. .s. .. cant 

,~:_ I flOW' lP,wv t41\l ,...\\.t<: ~lfl..:'\\4 .. 

M<ono W.l s;',IH S'414 Sl~l --
\ I:J\A'- Sit!~ ~ SilO I Sl:l:SI 

fx:A Sl~ S1117'l Sl~ nn.a 

\l(';\IC<k .. SIC:OI Sll~ ,,!\H $14."'1 
L.--

I PC BRAND 286/12_ $_7_9_9 ___ 

No11 Usins C & T 
"Ntrll CltiJI Stt 

12 Mllz Clock, Zero Wait OpeTation, 
Norton 5115.3 ·Land mark>'" Speed 15.1MH2 
S12K. 1.2 10 or I 44~10 Drive:. 101- Keyboard 

StAn~rd 5) ctm ftahu~: -
• I!Ol8b-12 l'tot.._,_ Oprr•tln~.Lt 11\IHr ""'" 7....,. W~it SIAl("> 

~''N\( 1'-l~ut ~ Fff.,.hwThrwp.pv~ 

• S12lo. R.\~t c-.pwlitllc hi4, 1Bo•o '"""S,"""' 00..1\J u •ina 
2.~"' I M8 ll""- RA~I 

• 11.\18 '\ 25 or I 14MB l t;• OH\.ft~ Dnw 
• t · llnl~a.nlfVl. Ou11lllolt\1 Ori~.-/Hoppy Oth~ <:..m!tWI<t 
• l:.nhAJit\,j 101 ·~ AT Sf) f..- K<yhNI\I 

• ·~c .. .,..,ir,. sr-""" " "•"" -vr.PY 
• Ro\11 T,....(1,"k / C'".oht'03•• woth 'i y,.,, 1»111.'1')' 

• .;nlll7 (',,.., .... , , ...... , """'""" 
• .\MI IIIOS ,.,!h fun MS/ rXl'i,C)';O. X EN IX. UNIX, 

~0\l[ll , \COM JnJ I 'C. 'll COO'J'I~IY 
• llullloln S~">l«<l ll<urol LIM ~~ E\15 ~un~-.,, ,.<.lnvo'f)o 

• Us. or 1\lCll~r~N..·I/0 tin~"""'''""/! ('tn'nl'llibh• •'f"iu hnn 

whb .~J..·r ~""'"""''"'""' 1-. 110 fvr R<'W\'f d<vi~ 
• II !:lot ttt~-th«l>tllt<.l .t~"IJ\" •~ lt>Hot t. :U&II 
• \l,~lutn 6....c pllnt t~ l'l'olh .S Onl. l1m,..b.,, 

Options.: 
• f""ton• ln•t.•ll"i IIAM UNll~df> 
• C u•l""' <"nto,(\lt~l)o.- ..,, "'~mo;o llr.lnd f''roph«o\ls ,--4 oo.w tl!..~ 
• (.''"""'!,_,• Slvk> LCD ut M..o>~n.t l'.o.utl» 
• Mtl' S!Tl' I oW« <..u.~ 

Swndolld I'R"'Built Confisu r.st io~ 

.:.~Ill With 5J!.., II.Inl ~ Onw. \locUtor & vtJcou.ns 

-- """"' ·-~· t -~~ :n.,••·~ 11"""-"'NS 
\- - . ,,. t 'l t , ....... '''"' 
""'"' SI~IT7 Sl ~ l! St~ Shin 

\C:A/\bow SI41'C I Sln:l'1 $1#1>7 Sl8i\7 

F~A I ~, ... ,, s•m SIOIZ ~"'012 

~\.t\11• .. 1 SII.Ji I Slto6.2 S..."'nt2 Slt(Q 

CIKC.:LUO>ONIClAUERSCRV1C1:C,\RD 
JpyngntE. 



Unbelievable Price 
$999 I ~BRAND 386/SX-16 $1099] 

20 Mllz Clock, Zero Wait Operation 
NortonSI 23.0 •lAndmark"' 26.7MHz 
512K, 1.2MB or 1.44MB Ori\•e, 1014 Keyboard 

St,.ndud S~lt!m fUIIIrt!~ 
• ~"(} l'ro..'t'M« Qrtn1111,1; ~~ 20\ttb w/l.:KJ W~lt Sc.\tc. WI 

IIMftiNV\' cr~dct.\Yrlf18 Zi'MIIz lilt«UW 111rou~hp.K 
• SilK RAM ftp.llt'ldatW kJ8MII t>n thc-Syl.tmab>olr.J ~lnglSciC 

,u•d/c" IMIIII)(I:oo. RA\1 

• I '""~X' ..., I ~\18 1\' ().Jo.~t~ Orw~ 

• 1 1 ln~t'fit.t"'''\C U\wiii.AN Vn\~ll~v Onvl'a.wroetr 
• EM.lnn-d IUH.cy Af Scyk- Kc)·~r.J 

• lttgh <.:~l"OlY lOO W~tt ~tMn f._w Su~. 

• ltt-.al fif~W t.lcd./ C.O.J.o r .,,.,, ~ """ S..tt••f\ 

• ~ cc .. f'lv("'"" Surr<>n 
• MU IIIOS.,1thtuU ~fl)(h<hfl.XE." l.'llC. 

NO\'El.L.JCOM,~nd I ~£1 ·~bb.lo!v 
• &o11h·on'?~& >1\i I I\! 4 1JfM,;t-,,rdwONdn>Vf" 

• l)..,. nwi,f:ur•Wr 1/ 0 hnwv; pnnvtton11 "'"'l"''oN" C'J"f "'""' 
Wllh ul.lo'T J't'lpl\<'fAh u r U-totT 1/0 fur ,...,. ,,. '-"rvou ' 

• 5\.ll mr~ h•'lb•r.J Jn.ljCI\ ' 5 I11Rot k :\118.1 I 
• Mcdtu:n fool pnnl <'.!X' wtth S Dz4. Orh'C' tv., 

OptioiU: 
• MoniSWo row,·t • {.I'<· • f •nl•l) 111-1~ RAM UP!Vod~"» 
• Cu-«m> ew~llj:ur"lll'n' "'•/N.Irnt !lund ~.,pt,.rll' o( >''"" <htllfi' 
• Coo>J\llJ ~)k Ll.IJ 1K 1 '1~-m~ f\lrt,,blco 

Sl;~_nd~rd Pre-Buill C'onnsur.ations: 

l)C(,f .!IJ "''/~lt);.. IIMIS Ou~ Om'C'. \luntt« & Vt<koC.ml 

~,...- t N,.t"\of'ro ...UIOI(\foo ,,,., .. ,.\ .... U""-"7"~ ''""'" ~t-....c .. ,....., ....... IIIU I I I Rl l I I Ml\1 I I ttll IIP.VC 111'(11 

Motu Sltai' Sl6ll SI7Ji Sl!62 SZ.»i SU!Ii 

\ {"..A,I\\(>. $1b(U $1311 $19}2 ~; SlS~ SJOil 

~_(.A Sli'-&7 $1972 S11m S2hl2 rum SJiy 

\'Co'"""" Sl~ $..~ $lli.7 il!'l'l ~m ~4? 

16 MHz Clock, Zero Wait Operation 
NortonS118.7 •lAndmark•· 1S.3MH7 
S12K. 1.2MB or 1.44MB Dnvl', IOl· Kcyboord 

St~ndud Sy•ttm fNtur~ 
• ~L'8c6.' rru.v--.or Ol"'~dii~K 111 11>\ ll lt do(own~~,< I \lilt 

f If"~"'<' 'Tlor'(•v,.:hJVC 
• ~IU. RAM e •~r4Jblcoon Mlltlfl tlw':))Kern ~ul\l w.~n,c ~ 

11r.J I« 1 \l~~ltJ\\1 

• U MIIU'' ut I.U\15;1'\' UW..ttc-l>t,w 
• I I I.MftiNVUij; Owl H.u.l Otn' ~~ Onw <untnJtf, ., 

• F.nh""'~ IOI·l<') AT'ityii'IC.'}~"rd 
• I~ l~paont)' lOO Wott ~·tlern r o"'Yf ~pply 
• IC.\11 TurvUuti./ CAltft.S..r "''h !> ' •·Jr Bott"'Y 
• .91~i"$'\ <'<~1'1'\oe ,.,..., <;ul'r'-"' 
• A \II ISIOS woth lull \151005, 05/ z. 'rNIX.UI\:1\ , 

NOVfll . '('OM. Jnd I'<'' n tolmJ'Ih~h"• 
• ll"'HI nu~tb>tt""""r\1 .J1~ C S 1611ttl< l~t1) 
• \ \N o<~m (,101 F"',.. CJ'<' ""'lh C, 0.•1. Onve IN\"l') 

~own wtth (f'tl{tnU \ltr Sm- Tow" • C.,K"I 
Option.:: 

• \l l~l !ilh• Tto,.Vt (.".1,.- • ~M'Uof\• 1n-1Allnl RA\1 '•f'WI\\JI~ 

• <"lt>tum runfW>tdll•lf' " J ~m~ -'rnnll ~nphcnb ,..c '""' ~v 
• c.""~ ~·~t-l,(U (11 1'\.urM l'olllblc 

S tandard P11!·8ullt COt1tlgu r~tlon~o: 

~' Ill w/~12K. tlard Oh~ Lin'~· \lool~-.r t. \lldtoC.u\1 
..... ..... ·\('· ·~ -\.1--~ '1Y!• '"~ ....... ,.,.,. ''"~ 'lot"'"" , . ..,... ... llllU. I IIU.I 11'\CI\t t lllU I I L<.Ot IIL-..!ll 

~•At Sl!iclG' s 1m S18.V Sl~ ~51 ~17 

'~·"''"·" $17<12 ~1927 s:,\.\U SJIS7 ~ ~"11 

f'CA S1&4i \."!!n Sllr. $2.\)2 ssv; S.l;!S; 

\'r.~ ""~ Sl~ll' Sllol $l~f>7 SJ,W~ $~7 $.\)47 

To Order Calll-800-PC BRAND 
tCall l-800-722-7263) In Ali SO States fA.Xt 1-800-722-7392 New Winter Extended Hours · 1'W' 
PC llrAnd,lnt.~ W WA,htnjlh"' ~ (.hi('"P' II .t<Jt•17lnt1 f,\\A lll-2;!1,.~U Inti\',,,. .. ' ll ~ -:;:,~1 llJ''I'I ' '-• Jhru I H 'AID'" fll' lnl.•·ntr.al \I,'>J('f(~rJ. 
\ l'A, l)o'<'"''''·Chn 4c Afl'l\"''~ 1'0 • <\C\'\'rh' l l'n.~"-' •l"•~fll .. llouh •Ul'1f" " ' d~ { l<'lllltl\'t '..-" lc.• l"f''lt~<.o~IJ l,"ik'lto>!·'-J IIV l'(l.t S.ZO 

CtllClU(~0'4 R(AOFR~RVI(f('AttO 



Amazing Performance 
"Faster Than a Speeding Bullet!" 

C~VT Story Nero, 1988 

"PC Brand offers the best low cost alternative around" 
PC Magazine Fcb.Jl, J989 

[ PC BRAND 386/20 $1489 

20 MHz Oock, Zero Wait Operation 
Norton 5123.0 • Landmark Speed 26.1MHz 
10241<, 1.2MB or 1 .44~18 Drive, 101-Keybo.ud 

S...l\d.llrd S)'MQ\ ~u~ 
• Tnw:ot.(llllnlc4~20CPUOptr•llrl1;wlth7,-wWMISU~ 

.ktiH1'a~up 1026 I Mitt Etkah'~ lluuug)lpul 
• Jazn: IUIM 6C.I~t.J t"\p.t~nllt~ h) 16M II \Hing 2.5H\ ~I« 

IMD R;Ut 

• l .lMij !\2S or I 40.18 J.l' Oh .. t<IC' Dnw 

• 1:1 br.ttYit"'''"t: Dla..•l tlu.S Or"~/~py l)riY••CI.WI\1t.tt, 

IITJ b 1(8/$£<: uctu~ Cor.tmlltT w/ESOI Confl~;~~ntlun• 
• E'htl.an«"'d IOI• .. c:'fA'I Scylr ~t!Nrd 
• HIJI)1 C.p~ncy 1ll> W•ll Sy~t('ft'I I'O"'" Supjll) 

• Rn.l Tlnw a-\{c..lrmlar """ ~ V(-.lr 1Wt£"f)' 
• tm&'.IICOS7Co-1'\'(l('(';l!(lfS\IJ'rOf\ 
• AMI BIOSwlt.JituU MS/ 005,.0::.12. Xl!NI U IX. 

NOVELL. JC:0.\1 w I Nlrr ~.uMtty 
• B SlOt mothnbwr.J d~lj\n 15 161111 & J IS&II 

• t.~m fOOf pncA ~ W~Ch .S 01,\. On''t' NJ' 
Optioru; 

• r ull or MIN Slne lO"'C'" (.., 
• C-l ~<NII~.a~ w/NArM tlt~nd roffi~.alJ c>l )'OUt <hoi."<" 
• <"On>f~ Sc)lo• LCD ur n.t~n~ rnublr • Wl'M+. C:o.pt~X\'ti(W 

lllb/20 Wilh t024K.H.ud 0\.NI Oft~. MoaMor& lo'idcoC&Jd 

~ ~ ~"'~ 
11)(J!.I•)f:l IIR~\t:l 1'101'\t> 1»1"'-e 

I l'lt\1 I 1"'1'4 I •IOU IIUIM tlUCl 

Mono Sl99$ s.liJJS s.z220 mJO Sll!60 S3J(IS 

'CM..,_, $liN swa ~~ SlSO.; SJO.lS $34& 

fCA m8) S2J8iJ S250S S2:61S S3t.S s.l590 
\'CA/ Ir.SII $l},""\) S..'4i'O SW') Sl1U) s.u.~ $368) 

PC BRAND 386/25 $1689 

25 MHz Clock, Zero Wait Operation 
1 orton Sl 28.2 • Landmark Speed33.6MHz 
Norton Sl 31.6 · landmcuk5peed435w/Cache 

102-IK. 1.2MB or 1.44MB Drive, 101-Keyboa.rd 
Sc•ndlt'd Sy•tttn ~~Ill~ 

• ln~l~ ~Opcmin~n IDOU ,.'llh Zero W.JtScate an 
an1nk-.o• e ~ dl!IJ\onlllg .)4 10 44 MJI.t Ett«th~ "Jluoou8)\put 

• II"IWC RAM "-rv.l.tnl \.,pindAblfo to 16M8u~ 156K ~114(01 

IM8AAM 
• l.V.III !l.lS 0t I .WMO l.5"' Dis ~.«~it IJnve 

• I I lnt\lt,.••~ Du.llli.lrd Dn••l fluppy Dr I~~~. 

W7" KB/ SEC C.~ CDMnl&t w/ ESct Coftll&UIIIr!loN 
• Fna..~oct 101·\.C'y ATSly)fiC!')Wilrd 

•llfshCif'latylO>W~ S)~tvl ~ .. "(r Supply 
• ~.-111m" o.:d/C.dcndAr With S YNr &ttt"f)' 
• 8ll'.31, 1!C081 Ot Wdt, ... Co.l'tO(''"«Suppotl 
• lrodu-"')' Sl-sud 1110!. WlUI full ~/00& OS/2. Xf.Nll(.IJN.IX. 

NOVEU.. JC0.\1 And I'CNET comp.tllblllly 
• tMr «onRgw•~ 1/0 llil'I\Jns Pffllllttln& Nellplbbk optnllon 

wiU. ullk'f pnipt..'fili Ot fw.c-r 110 (Of~ cSNio:s 

•II~ ~NI d~(~ l cbll4c :'1~8ul 
• Mtdwm foot print <'.tW! Wllll5 Ob._ 011w b.t)'tlt.IJ.., a.• ........,., 

Optii)M: 
·~•~o-4K8('~~·WNri<C~ •T~~""'·~ 
• CU>~etmconftjl\mlf•Of\~w/~lkvd I'"Y'~·ofywr<htolao 
• Comp;~q~ Sfylr LCL> ot I'WIN Porublt 

St.I.IHWd Pft.BuJit ConllpatioM: 

JM/lS With I tud lW. 011n. Morli4of. Vlckoo C&rd 

~ -··--·- fiWI>I .... .... l'JIW1 I»~ ~·-' 1111\4 tlftll l l- IUU llk<iOI tlf'CC 

Mor.o $.21112 Sl.1ll SU62 nm SJJ62 l3U2 

\CAJ~~ $2.387 ~ ~7 llm S3)6.7 $.)617 

EC.\ s:l!Ol S16S2 s.l7112 SJ912 S3&$2 SJT.n 

\I{Nh& SlS71 $2727 SUIS;' 52.957 ~ $3817 

I ICl d>M .. """·~···liD). ..... ........_,,...,,f\.1 ,_.-,., 
CIRC"Lf )Ot 01\ READER SERVICl. CARU 

tal 



Exceptional Support 
1386133 CACHE $2799 -

\>\~ride: FasltSt 
Pc't'Oilill Compttkr! 

33 MHz Clock, Zero Wait Operation 
Nor1on5145.9• Land.markS87MHz w/3'/K or 64K Cache 
10241<.. 1.2.\1Sor 1.44MB Drive, 101·Ke!ybo.ud 
SUnducl SYitaD Futuns: 

•True 33 MtltlNTD.I!Ql86.J3 CPU 01-'Crtllnjt wllh Zrrv W4lt SIAh"' 
~•wlna up 10 53.7 MH.I EtfMiYfl ~~ 

• lmfi~C~ ~ whll3lX 2Sf'-'SS141XR.A\C ~ 
lirld Uppd.lbk to 6-4" 

• tOW< RAM Stnd.&td Exp&nd.tW 1o lf>.\ {8 

• 1 .. 2M8 S.2S'O< JMMBlSDI!butDriw 
• I '1 fnt~Mf'WV'« Oval tillrd l>rt"t'f floppy Onvt' Coc.t!OCo!r, 

9'11 .6 KB/SEC Cedllnf; Con !rOll« w / £501 ConflgunliOM 
• ~ lOl~Af~ Ktybolrd 
• tll&)l C..J*ity 200 W~tt ~Pow« SYP9') 
• RHill..., Cloclc/C..~r wilh S YNr & th"J 
• 80387 of We1~k C<>-~ svppoc1 

• Phomb 1005 Wt~h "'U MS/ 006. 05/t.XENIX. UNIX. 'iO\'fl.L. 
3CO.\C And I'CN BT cocnpuil>lllly 

• 8 Slct IIIO(hfrtlot.td dcstsn 
• ru:~ AU cu~ with s Out. l>m't' NyJ 

<Shown W\th()pt;ciNI rull Sllx'fown C>~l 

Options.: 
• OdtMo ronrlfi\'l~llocuow/Nam~ Bt•nd pvnpt>f'fAhct,-r~ 
• W~tcl. ~~~Wit • TC»<'I.'f•Cu4- • F.anocy fUm IJpgrotdi'S 

Sui\CUrd PN-8ullt Conflsur•tlons: 

Mli/ :U Willi tlltd Dhk Otlvl', ~1101 A: Vidro C.td 

'~ 
-~IN) ~ ~...., ·-~-

.~ ... ,,... 
-·~ ,,..., II ILL IINJ'W 11 1lJ. I &Z:>DI I JUDI 

M011o SJ~ $.)4.s,t s..\56-4 ~ S41t-l S4!l.\4 
lu-. S345C s..~ SJ149 SJ&1~ S4319 S4."'9 

SC'..A Sl999 ~ ~ Sol019 ~ S497~ 

YC.VII>al ~ ~ ~ S410'< S4'iS4 s:50b4 

• NMot~SI10 

ID)BRAND 
YourBestChoice 

forQualitySysterns 
Toll-Free Support 
Toll-Free Service 

Free Freight 
5-YearWarranty 

286/386 PORTABLES &om $17 45 

286 & 386 Systems 
•512K,1.2MB Drive, 
Combo ContrQih•r 
LCD Ba<klit Oisr '·" 
Optional VCA 
rloum:~ Oi:cplay 

All feature: 

- ~,4( ~·· 
SUptmobtLCU bJ TO!.IiiSA 
.,,.#t J•Wn- '# ... "....,~•.-"W"Au~ 

• \CUfV.IIV.o.phl: II Cnlor '' P"•bn$ 
mod4"' \ '('.,\ Optworul 

• E•wm•l \10111~ "uJ'r"1 
• 2 A•~lu.b:.e ~J\Sioculub 

• 116 .. t)' .. ,.,boaN 
• AhvmMl.oM•IW(I 'i.L5""' 
JS Fl."J'I')'/ Hw o.,k Onu.., 

• W}\\'AC111Vl20Aut~>twltd\t'ow'Cr 

• l!<'f\.11. I'Jnlltl. Clint l'on. l.lcxl./ 
C~l«du St.tordUIS 

Sundatd Prt-Bullt Conflsuut lon5: 

Po~ .. ~'" 1'1-oJ<\''o'lr Aid Ori•l.' Opt..-

~~~ b»-ll ~'20 J&'>f<;JC.Jt ~)0 

I Roofl9)• Sli•.S SIYI1 SlDIS Sl>'#S 

""''~ S217!1 SlJi5 n•~ S3CW 

.... ,.8 S2275 stm nm SJllS 

l'<f>IB SJt•u s.lJ40 $34111 SJooA(l 

~ 

$27'1~ 

SJID 

sms 
S41~ 

To Order Call l-800-PC BRAND 
(Call 1·800-722·7263) In All SO Sutes PAXI1·800-122·7392 New Winter Extended Hours E~ il} ~ 
1'C lh•n..S.Inc.~ W \'t,uhtl'fJC!n StwO.C..gu.ll.oCW ll't I f.o.,_3 t2·~l lnt l V~ li.Hb'l-'ihll• (~"' V..Y~rl-rv r n Kim''' rmC~nlr~~l \ld!l('l('~t\1. 
VJSA.~-cr,C>n1..t.. A: ArJ'10'~1 '.0.J A~ l'n~.:andop«~IIGIIX'nSSilb~ltochl~~ (\lf;I<IM!7'-"'I<'e lnqutnb~l ~RV r<:;MA-:~ :11 
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Shop PC Brand Today. 
LAPTOP COMPUTERS~ I MODEM~ - ~ DISK DRIVES I 
EC A.T.I. 

U uJoi...........l HO c 1-l.OPPY OIS K {)RIV~ 
·~ ·~r-~- ·--......... - ...... _ all 2400ETC lntem.1l Mod~m w/ MNPS . $165 
Ultr.slitc w/ IMS ........................ ---C.Jil 2-tOOETC F.liiNN_I MQd~l w/ MNPS , 2QS 
TOStiiBA HAYES 
1®, ~IIJC..tllO!ii I RlO ....... - Scl79 12006 lnt w/$n>oUICI>m ...................... 52.85 

1 6001!.40.In".~I2. 1\4C. • tll llo.RlO 3240 24008 lnt w/Sm~rtrom ........................... 42q 

JIOOE~a\AS>4' :\ ... ll!\«JM<•ae~auo 2$05 12001:..>.1 Mudcm .. __ .......................... 2.&5 
3200. EGA.~Il.IMIU(MBIIO. Il)l) ---· 3595 uoo ~· - Modm\ ................. -129 
~/40''GA lll...,.111., 2\lt,-+;'~l lllUW. 61 15 PC BRAND lOYA ILI)'"C'"I\Plllt!Ootl 

ZENITH 1200 6.tud lntnn.~l w/ Bitcvm ................. S49 
Svpa!rSport 286..21l.\4'-'8 ..................... C.sll 12()0 B.lud F. 1~1 70 
Supc:~rt la6,4().\~ .......................... C~ll 2~ &ud lntC'TTl.l) w/ Bitrom ................... !>9 
Supc:~rt SS, 2DM~ ........................... -C;~ll 2-400 B.iud ~h/0'\jll ................... 129 

O;Wr~.-.J \l~•t'lll US ROBOTICS 

r MONITORS. Co uri« HST / 9600 ............. SS99 
L Courl~ V.J2'J600 &ud E~tw/MNt•5 .. 1189 
MAGNA VOX C(lurl"r HST Ow l StA~rd Mod~ 995 
78M62J IT Amb« nL \lonoctuun'" ·--· Si'9 Courio:r HST/ IX 9600 MOI'k-m ................ 925 
78M749 l.f' \'(;A Whallf A.al x._ 135 

CM8762 IY' JtCII ~200"1 C:lll0t --·-· 2.lO 
CM90U I)" OC.A ~~~ C•llor 339 
'ICMOSl 14" VGA IM~~ JlDI'Cd« .. ,•US 
MITSUBlSHl 
XC-1410 14' ECA (6«1x350) S369 
AUM-1381 14' Uiam1>nd Sco1.11 499 
Hl..6605 IS' CAO Monllor . .. - 1295 
l fl69Q) 19' CAD Moml.-.r.................. m5 
NEC 
Multl~ync- 2,\ 14· (8(~M00) VCA .... S4W 
Multuync CS 14' Mono -· .................... 249 
Mult»ync 30 14' ( 102b768'1 t~/rt;A .. b79 
Mulh~ II( 40 16' UO:Hv681 .28DP ...... u ll 
Mulb,.ync SD 2.lY (I 28th 102AI .31 01' .... ('.111 
I'JUNCI:."TON C ftAPHI CS 
M4c 1515" Multifrc-q. Mt.>nodu"O~ .... Sl-49 
Uhro1 16 1 6~ Mullllf\'q. EC:;\/VCA ......... ft19 
Ultr~ynr 14' Muhilrcq EGA/VGA ..... 520 
PRINCETON PUBUSHINC LABS 
MuJbv~ Js•Funi'~&>·M.V~Jeor -.. 1-.hpc SS90 
REUSYS rr_,rw..~,., 1-f.,..,IAI _ PC ._\o<MI 

RE·9513 14' \ '<"..Ati".Jl .. ~»:liDI'C'--c>\;J,r ~ 
561KO 
CMI430 14~ ( IQ2h 768) DlwlfT<'l ·· ........ $549 r 
SONY VIDEO CARDS 
C'POI~ 1-4• ,tsOrCI024!l7681Multt10111 . S689 '------
C1'01320 13' (640x 4AO) VCA ................. 41)S AT1 
Z.E:NITlf VGA Wonder w/2S6K --....... -.$315 
ZCM· l490 ! .&~ R.tt>cn'ffl Enha~ .$619 VCA Wonder w/S12K .............. _ .. ,,469 

PARADISE 
Autoeowltdl480 EGA .... --....... __ ,$139 
VGA~ ----........................... _ 26S 
VCM 16 16 Bit Vcnion NEW - 299 
VGA f>rofnoiJtOn.ll w/512K ......... 399 
PC IIRANO 
MonoCr~pbies w/l'rtnh!r l'ort S55 
Cokw Gr.1phi~ w / Prtntrr l\)11 -49 
£CA (64011480) Autu~witdl ........ ··-13.5 
VGA .. • ...................... - 159 
VCA Ill 811---·-.................... , 195 
VIOEOSEVEN 
F.uc\>-rltc VCI\ --................................ $279 

VR;\M VCA ......................... .'150 
VRAM VCA w/ 512K - .................... c,u 

C. IHC.U JIOON ICI 1\UlK !tlH\ ' ItE (",\ RU 

360K 5..25' HH Black ................................. S7S 
12()1< 3 5' HH w/525" MOUJ\Iil'lg .. liO 
1.2MB S25" HH Grey ......................... . 8S 
I -'"'MO J~'Htl c~ W/5,25' Mounllllg 9S 
PSI2 FLOI'PY DRIVES 
CMS S 1:5' 360K/PS/2 E,t.f-1~>ppy Sl99 
HARD OIS K ORIV£5: 
IOMEGA 
IU2nl Slngk> 5 25' 20."11J lnt 5765 
81441 Sf~ 5.25' .U.\48 tnt - 995 
6244X Dwi5.2S" ·UMB ExL--.............. 1995 
MI N ISCRIBE 
11MB ISMS MJOSS ..... ., ... _ $.595 
I:<IMB 17MS M3180E ESDI 1/ 2 llgc _1195 
320M8 16MS M9380 ESOJ full HgL _ 1.550 
f»OMB 16MS M97SO ESDI Full Hgl _ 2850 
PRIAM 
IJOMS 2nMS LDI JOAT Fulllfc-rght - Sil95 
tf(IMII ~\4S 10160EC E$01 w/ <"'TRt. 1650 
lJOMB 20."15 100301'5 11\'T for 1''5/ 2 .. lb'95 
330MB 20M:S ID330EC ESOJ W/ C'NTKt. ~ 

SEAGATE 
20MB 65MS STZ2S w/XT Contrulkr ... S249 
20MB 6SMS 51'22:5 ........... 21» 
20MB 3SMSSTt25 w /XT ControOrr ..... 299 
lOMB 35MS ST125 -·-- 245 
31)..\4 ij 6.SMS ST23S w I )(f C 0t1liOIItr ..... 269 
30.\48 35MS STI38 ·-310 
30.\48 l5MS ST138 w/ XT Controlltr ..... 355 
40MB ~\$ ST'251·1 ., ........ 349 
.aOMB 14MS ST1Sl --·-·-................. 419 
tu:\\48 VIMSST-4096 full Ho:i~;ht ........... 5110 
TOSHIBA 
66M825.\4S MK1341U L ...................... 4~ 
II OM II 25MS MK72 IU.L .. .................. __ w:J 
1~"18 2.1MS tiC· I56fA £..~1 hU 1\c• 1095 
If t),f- dlln ,_ ~lAllY Ls 110411utd lwr~ piN~ 

COI\UO OoUs.aJ.a ~fOt4q~ 

I TAPE BACKUPS 

60MU Ar«IIJ\•(' tnt. or £.\1, w/ Cntrt SS90 
60MB •\C.lyn.ud M.1y~tmam Port.Jhl~ - 889 
150MB Archh~ lntnNI _,_, .. , ........ ....... 92S 
J5QM9 At(t\J\'e &lt!!NI " ""'" oowoo l250 
1501\48 t.~yl\lrd M.o)'IUI:n'llm Purt.tb ... _ 1395 
2.2CS ~}'Nrd '->~ f'onlblt' .fJ50 

Copynghted matenal 



Save Time. Save Money. 
ISCANNERSIDIGITIZER=s] IBJBRAND~ 
Compltlt PC HAJJ P~tS<lltntr-5189 
Compl..ce PC F'ull ,,,. Sc.annrr--5?5 
DFJ HS3000 I'WCI~)'Sc•~HaNSNn._~2 19 
Htwlttt P•cltard Sconjet PIIU .............. CAll 
Mlcrotek MS II --.. ----·-·-.. --1(6(1 
Microtek MSF.IOOG .. •/'l$6 Ch')• ~ •• 1493 
Mkroctk MSfJOOQ w/ 04 Gn.,l.-."b IVS 
Swrnn~kttdl 12X12 ................................ 378 
SU~~~J~USkttm 12XI8 ................................ 599 

[PiiNrmts• 
BROTHER 
tiL 81l Luu (ttr LJII. HI'CL) ............. 51675 
EPSON 
LX810 J&J/JO . .,JeY LQ.Sl() 1~/60m"o.329 
FX8SO 330/88 .... 3 •5 FXIOSO 264/54-"4.5 
LQ850 JJ0/88 ... Call LQ1050 JJ0/88. ~C3JI 
LQ950 264/88 ... <:.11 I.Q1550 400/1C6 0111 
KODAK DICONI.X 
150Phu 150/50 .. 315 lOOWP 310/73 ..... 4:W 
KEWJ.EJT PACKARD 
Dftkjtt Phu -710 Laserjtt U - .... 1720 
~ttlfP -.Colli 
LASER JET ACCESSORJES 
CPl S~tptdon• C.rt. .add.s ISO fontJ. - 29S 
CPltMa \Mmly ..,, 319 0"1 ~n.._.,KL .549 
PJUNCETON f\f8 U SHINC 
PS-388 Po,ts.c:ript boo !\I .... ___ 2250 

....,. ,...,_,. .. .,. ... tti'I.UJ..IIJLn 
NEC 
PnOOXE 192/54 335 P9XL ..00/ 140 IOJO 
PS200 265/ 90 .... 530 P53oO Wide --675 
LC890 l..u<r .... 3190 LC890XL LMcr 4495 
OKIDATA 
M\.320 300/62 .. 345 Ml..321 X(J/ 62 - .&79 
Ml...380 180160.. .359 MU90 V0/90 _ ol75 
ML391 270/90 .. 655 ML393 450/120 .. 995 
PANASONJC fNew Model• Umd) 
11110 192/38 ....... 189 1191 2-C()/48 -- 2.45 
ttl• 192/63 ....... 339 1 52. 2-40/&:1--~ 
TOSHIBA 
321St 216/12- C.-.ll ~1SL WldeC'.ArT - Colli 
:\SISX Jc:.O/ I:i.'<J CJII 311 ..... WII 

NOVEU NETWORKING ) 
NOVELL 
4 t:sc:r E15286 Levd I __ .................. 5429 
8 U:.cr B.S IA"Vel ll (\l~lon 2.15) .......... ~99 
Ad\·~n('Cd Nrlw.~~286 (Vvr. 2.15) ...... 1195 
SfT N~"''"rc 28t>CVu . 2.13) .................. 2809 
1\'4!'\w.llrc 386 .. .... ... .. _ ... ~11 
EM< C~-<.~ So.tld ... ~-.... ·~-~ ........ 379 
NE2000 Etltcmt'l filt' ~ Bo:trd ··--:l99 
NEIOOO £thc-mc:t urd ... ... ........... .. 2/:fl 
GA nWA Y t PC M~:Ut, Cillo" C"Jr.oird 
C/ Ed~m\'t .;.\T ..... _ .... $435 
G/ NET .......... 71H 
C/ Et~rn~ fur PS/ 2- --··· .. C...II 
STANDARD MICRO 
PCIJO A~ Bob1d .................. S13S 
1'¢270 Twl~•~ l>;m .1\Tcnc:t Cud .. ~.- 130 
PCSOO.WS 16 Bil Wwk St1tionBo.ud _ 713 
PCS.SO-WSI&BI.T~r.""''utl.~ll..nN 39$ 
PCS50-FS 168il r .. ~,,..s r- Fll~f>tn,,. 8.l 495 
PSttO Arcnot Bo.lrd for f'S/ 2 ......... --439 
J'C$00.FS 16 Bit File Server ~rd.. ""9 
ARCNET P.~-~c::vc- llub ................. ---12 
ARCN'ET A('llvr Hub ...... ............ ___ 359 
AKCN£1' Tw ti'd P"lr A <'live llub _ 429 
TIARA 
4 P'ort P~h~ Hub ................ .. .$49 
6 Port Aeiivl' Hut> ....................... ___ 285 
Lanwd/ A SU.I ARCNET ~r.t -·-·89 
L:rnwd/E 88it ETHER.'Ii!f llollrd 199 
unc.t.rd IE 88it Twbtcd ~•tr ETH C)(N £T 32'1 
WESTERN OICrrAL 
F.thM\o:~rd• w/Novdl Drh·e~ -- .S2JO 
l!llwrc.:.rd • f.,.-.1 P.lil Elhml« UNni-....319 
aMrc~rd-+ A ro: rsn ... ..320 
UNINTERRUPTABLE POWER 
ELGAR 
1051100 II~ \'/~11 VI'S ............ --Clll 
It'S SOO W.1tt UPS _ ............... _ .. _ Call 
m 
U..t~leld Turbo/ 2 b25 W.:~n --...... 59S 

Free Freight 
30-Day Money-Back 

Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

Wtflrry- IUOOfiillctoLteN/Illo ttt •"'~ 
-~b.C.IIIf)t,.;... ... p...,......_lboH. 

[ sonwARE 
ALDUS p.,~ ....... --..... - ... 5499 
ASHTON·TATE OSASS IV ... - ........ ""9 
BORLANDQu.utro .. _ ...... - ... - 149 
carnt.Al. POINT PCToob [)(>lu~---·-.U 
FUNX SOFlWAJlESidew4yS _, ...... - 42 
LOT\JS UJ )0 _ ...... - ...... - ... --295 
MICROSOFT EX<'dl.l ....... - ..... - 235 
MlCROSOfT Wind~ 386 _,....... J25 
MICROSOfT Wotd S 0 ... , ..... -······-205 
WORD P!ltfECT W<N ........ ~---220 
XEROX Ventura PubiWI.er2.0 .. - ...... 499 

lco-YROCESSORSIBOARDS . 

INTU 
AlxiVl'bo.lrd Pill' w/SilK .... ---5419 
Abovtboar\i l'f\rll/0 51lK . - -'69 
ln~rd 386forf'C w/ 1.\18 .. -- .. 595 
In bo.1l rd 386 AT .. . .... ............... 8.59 
8087·1 129 8087-1 189 
80387-16---349 1102:S'7·10---229 

80J87·lS ---·· .. -·• 9S 80387-20---399 
80l87-SX .. - ....... 339 8038'7·33-M ... 659 
•Ot\-niud Moniton.L.tnn Print("tJ. IIpt~ 
11nJ PJ.)(rm lilT rnl..dtlf fr- frw fmgltJ 

To Order Calll-800-PC BRAND 
«::alll-800-122-7263) In AU SO Sutes FAX* l..S00.722-7392 New Wintu Extended Hours ffiJ !il l ~ 
PC Br~ t..:.9.W W.W~,~~'Ifl St.. Chiago.Jt..CIJCm 11\1'1 1'1~•312-l~llntl Voxco' li2·12C>-~ OJott1 Mon thrv m :&m tO Rl'"'('(flltai.M.a11l'tC.ud. 
VISA.~vr.~4r Appl'\)'f\'J 1'.0J; Am-pre.:! l'n.c·cul'dspc"Oflr;\llfiMSUbt«HO <h~. CuJIOO\ol'r~ l'nqulrln.C.!O· J~2· F.RV f'CM-:;s' al 
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More people are • to 
Sid than ever before. 

IAJt 8ldeny8 tate your prtatouts to Dew wtdtba. 
Each day. more~ twn to Sdeways• for printouts of nearly 

e\oerytling that's too wide for • ~inter. No ""Onder. 
Nothing's as fast Of easy. And not~ makes gt'eaHooking one

piece printouts that 80 on this "Aide. So you ga ~thai 
really spread out. PM charts that peer far Into tJ~e fulure. AD kinds 
of extra-wide printouts without staples, gkle Of tape.. 

Sideways nms rtgbt lludde ~Artus 1·2-3. 
Sideways works as a full.{led_ged add-in to l·2·t release 2. 2.01. 

and 2.2. As wdl a.s Symphony.• So the instant you're done 
aeatlng )'OW" ~heel. you're~ to print with 

Sideways. Rlghl rrom yoor Lotus· se:Won. J~ s&ct 
Sidewa)'s from )'OUr Lotus menu, hlghligM a range 
and print. 
Mix bold. underlined and iaJic type, all on the same 

page. Printth:roogh or skip 0\'tr perforatioos. Add 
borders. C'hange page site. Adjust margins any way you 

like. And do it a1J from Sideways menus that loot and act jus11ike 
Lotus itself. 

Sideways leaves no ten mtunl8d. 
Spreads~ data~ word proce$SOr&, projed plannm.. 

Sidewa)'S is the right Wil)' to print "it}' aD yous soft"-are. 
Choose from nine (iffeter~t typestyles from '"minusnlle" to 

"'mamrndh." Print bold, undt:rlioed or expanded-whatever )'OUT 
software can aeate. Even foreign IAnguagt and Une drawing 
characters. 

Sidewa)1 vmion 3.2 lor the mM• PC and all popular do4 malllx 
printers, as well as the Lastrkt• Pl.ls!Series IJ. 
Available at soltware dealets nationwide, e 
or cireclly from Funk Sottware witb yoor dleck. . T 
V'ua or MasterCard 

More than t\'tr Sidtwa)'S ~the way to go. m 
I !Dr_ copies ot Sidewi)'S ,'tnbl3.2 .. 169.95 ~ 1 

0 t.lydl«t b eDdolecl. Cllattt my 0 Ysa 0 ~ 

1-- ~- I 
I :., __________ I 
I I 
I ~ - ~ I 

To order calll-~3885. En 115 I (817-497-8S38m IIA) I 
~~UWII)rb•11bal~~ ~•lllli•Gdllr--Ad!Je 

L.:Ciflllbllly m!lht ~ ,.._,2, UC.orU.or~ .J ---------Funk SoftWllrC. 222 Third Street, Cambridge. MA 02142 
C1 1987Amt~vn~.~tytbol"1(;iletWir~l'f\lr~ oi F'WIIc$QII10-.fnc. 

ORCUl"..JON Jl£AOER SERVICECAIW 

terral 



\ 
Just 

Enough, 
Just in Time 

The two new versions of Lotus 1-2-.3 have a wealth of new 

features that millions of users have been awaiting 

Impatiently. Are they good enough to wtn back those 

who have found the same features elsewhere? 

IU'w heard all~ MlcroSQ{t E.t· 
rl. u111l QuaJtro Pro. ;lnd SI,(J1('1Ca1C' 
S. but you've s tayed With Lotus 

J-2.J 2.01 bccoluse you know its menus by 
heart and the~ does what you need 
1t toW--more or~. But now that Ldus 
has dcliven:d not one but two new re
leases. the question becomes not just 
whether to upgJ"ade. but wbtch one to~ 
grade to: Releue 2.2 or Release 3.0. 
Mici"();S()ft Corp .• Borland International, 
and Computer A sociates International 

byM. David StOIU' 

woukJ say "neith<r'" :and Sllli:sfted u..~rs 
ofthetr~ would agree. 

Lotus Devdopmcnl Cup:s two nc:w 
~~eases. whicta both hst f<lf S49S. h;lve 
dearly differing 1\;snJWille ~iremen~. 
Re.b.se 3 needs a 286 or 386 processor. a 
h3rd disk, and 1MB of memory (3MB for 
OS/2 operalion). while Release 2.2 can 
run on a cklal floppy system with an 8088 
and as little as 310K. Locus ...,wld ha\'e 
)'OU ba.c;c your upgrade decision stric11y on 
the hardware )'OU b.1'-e <lf int~ to buy. 
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~~ il lus~o conf~ the ~-.~e by making the 
two n:lc:a~ ju.~t difftMJt coough to nmkc 
the de~:.~"'" <1 hlllc n~ d1ffJCUII th<ln that. 
The '~Nion:s sh3t'C some: new commands. 
but eacll h3.s f catun:s the ochc: r lllcks. 

Release 3 offer.~ 3·0 worksheets (u 
SUid: of connected workshcxts in the same: 
ftle). links to c:xtcmul dambasc:s. a.nd the 
ability to sec a gruph a.nd woritshcct simul· 
tanc:oltSiy. Relea.(C 2.2 ofTeN none of the 
abo''C-Ihc pen:llly for being able to run in 
640K or ~ . But 2. 2J!, not ~imply a ~ubsd 
of Rek3sc: 3. Most nowbly. 2.2 comes 
bundled with A/hmrs. an OOd-in thnt can 
produce output e\-e'r}• bit aJoo attructh'"C tiS 

anything )'ou'vc qo,cn fmm E.lt'el. A//•,v.l ·s 
pro,•idc::s sha<hng. box~. and up to c1ght 
fonts per worksheet. yicldmg farmorepro
fc:s:siooal-looki~ output than Release 3 
C'aJ\ produce. 

You'll also find a handful of menu 
choices in Rclen.-.c: 2.2 (for add-ins and 
mm:ro ICMT~ mode) that )'00 won't get in 
Release 3. and 2.2 provide:. seu ins 
sheetS-<~ fc:Jiurc that gives you an owall 
view (>f rclcv:uu scctingl> fot 3 gi'len func
tion. FOt ex:~mple. whe11 )'00 are '"'Ofting 
m the Graph men~. the setting .shcx:t lets 
you sex: all o( your gmph $Cning: :U once. 

MovinK from 2.01 10 catJter 2.2 e~r 3.0 

feels romf011ablc, like dJsco,-ering new 
sides to an old friend's penooality. But 
moving bctwcen2.2and3.0hasa Th-lllgh1 
ltNie fecl to it. as ifyou'vcslippod into an
other dimension. 

Some of the diffemlCCS bct'"'"CCfl the 
two upgrudcs are tcmponuy. According to 
Lotus. future \'"CJ'Sions of Release 3 will in-

RELEASE 3's MEMORY MUDDLE 

t.riLDMI-
LofiiJ 1-2-J. RciC'~J.~~anKni
mum u( 1MB RA.\1 f•• O<lS--640K 
(.'OD\'CnbOnal and 3lC4K c:'tclllkd But 
dO.S at re;ally need <all thac 111Cn101)''t 

And ~ thai big rc:qturemcnt l1lC3fl 

ahal ~oo can'a load )'001 ~'"'~~'~ \(1(1· 
wan: or fa\'OrilC TSR'! 

No. ia cklcul 't. :and no. ia dlli:Ml't . 
The RAM n:quu~rnenl L\ more ~'\lfllflli · 
C:tlcd lhdn lhe ~>i~nfllc 1MB th:all.lll\1' 
SCA~k:l.. In 1-.1. ~ are (llnlphc.-•IM)fl) 
.,.,lh buch the: til tended memury .and the 
QOO~ion;al memory 

E'feflded memory fin.c. On the one 
hand. many curnputcr.i with 1MB of 
RAM an: already ussng all or f'IUt nf the 
384K C:ll.tc:ndc:d mcmoF) for ~hHo'" 
RAM. ThiS hclpup:'Cd 14' the: oomput· 
"'~op:ndJOO but ma) Jn'ic:nc Relcao.c 
.) fnlnl runninJ On the ,llhcf holnd. 
~ PS/2 ll)~nn.<i lind C•~ 
')"lllerm *' U'C ~RAM, but Lo
tus wortcd with IBM and COtnfliiQ tct 
~ thai thtre \\'OUkl be no c-onflict' 
In~, abc nltn C:ltlendctl rnmlCII')' 

yourcumpu~er uso r,lf'~ RAM. 
the man: likely )'OU :sre ,., have: :a prob
lem. particuJarty if the S)'Siml can't b! 
configured to tum off the: shado-.. 
RAM tYou can al~a)~ sidestep the 
problem b) addinJ!. more: ntended 
l~'llk")' .) 

The requm~mcnl for cun\'\:nllttnal 
IIICIIklr) i~> 1!\l:n lc:"'' ~k-.ar. lhc lAliUS 
manual \l:wte.\ that 1r yvu dun'l ha\-c 
cnnu~h memoF)· ;a\·aihablc. " rare of 
1-Z-.1 •~ !>torod in o\'Cflllys on lhe hanJ 
d•!ok. ··The implicatioo is !hal RA:Iea.'iC 3 
doc:u.'t need alllhal memory afiCI" all. 
Thi" rum. out 10 be uuc:. 

We ran ~ J in a DF.St}\n• 
window sec 10 48l* . f.\-cn !hen. the 
Wt~ bus scn:cn ~'Cd 2-'61<. 
rrc:c:. The program aiU> 1"30 without 
prubkms ill che .&801( ~•ndt,.... walh 
SIJ~Kid. loodcd fmt . 

Beyond DESQ,·i~h . Rc:lca~c 3 
-..orkcd fine wilh L«Ns Expuu • .,. ith 
only 273K of conventional memory 
ao,.:ulahle :after k,:MJins the: mcmory 
hu"P)' comm pn~ Wach £~rs 

corporate setting sheets and the add-in 
menu choices that arc already in 2.2. 

Lotus says that the only reason for leav
ing the odd-in choi« off the Release 3 
main menu i$ dl3.lthete :uen' t any *'d·iM 
for ttus product yet (it cbims IN12.2 will 
work with most add·an~ de igned for 
2.0 1). Release 3•!1 new programming 
me:lt\S that Bdd· ins h:l ve lO be rewri t1er1 
from scr.llch. Until add· in for Release 3 

Stllng ...... il 
J-N.~U. 
..... Gap~~ 
..-glhllt 
lhownhere,mlhe 
..... ID 
naviglle .. 
menus. Youcan 
... whll ,ouw .. ~ll'llke ... 
~ocn.ct. 
n..'tnoneed10 
Wlllleime 
on"" end enor. 

bded, the fli\'IVM" -..wldn'c lee me 
U!oe the tSylo1em OOI11II\Ind 10 shell out 
10 DOS. ln.,tcad, it~ that ~here 
~ 00C enousfa mcmor)' IIVait..hle. 
~ wa.'\ noc able to COOle up wilh 

f mn figulell for the mcmol)' Rc:least ~ 
manunally need\: the: f'8'R cbao~. 
~n~ on )'001' DOS VCfSion, -..1Ucb 
lil.wen dri~ and pnncer drivm an: in
~tallcd lJ1 Release: l. ml how many 
00\~ lin: installed. 

AC«<fdiDs 10 IAtlDi. Rc:lea.iie 3 lold:s 
as much ti po~~iblc: inao nlended 
rnemnty flf1ol. If you have moup e~· 
acn&Jed memory (7S0K), Rebx 3 will 
load all but 30K IIICO that. With c:~ 
cd mcnuy filled. the pnlp'llm then 
kU the~ ..-o conVeOOonal rnetoo-
1)1 In the rat~. ycu 'lhimply hil~ 
to try th: propam witb )'OUr favonte 
TSR.\ and~ if &hey -..utc. But il you 
pbn 10 en:alellqe spreaclshccts. you'd 
btacr ha\IC some ~ memory 
(up kl ~2MB addn:uabie) or :lddiaional 
CJIIendtd memory (up kl 15MB .,_ 
drn.~l :1\ well. • 
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rrom SCTUl~b . Until add-i~ for Reka.se 3 
arri\-e and Locus incorporaw.; the mcoo 
choioe. the add· in ~r i available 
tt\rough AJt·FIO. Just as m 2.01 . T<> main· 
tain consistency, 2.2 C'3ll abo bring it up 
with Aft·FIO. 

lotus tm also 3MOUncOO dw Allways 
for RcJea.se 3 will be &\•rulable "at a nomi· 
naJ cOSt, .. with detail) tofollow wfk:n bwt 
testing begins. Once Rclease 3 • .r matches 

tolld f .Z-3, 
....... u 
Ust Plfot:$495, ~ 
uppdOITOm-
•'0t$10n$."'" rot 
paou190SpulfNSitO 511Ce~ 6, lflCIS, 
$150 ctllllf• 
~-=~~~WoOoAAO t5t1i< 
RAAI III'O ll Mill""" leQ\IIIId 101 Al,.liJSI. DOS 
20or blet 
In snort: The woa6f.1owo.~311~ 
~~aces"'~ Sotnol(l'~ 
~IVJ!t"'"'o)()4. ~11Qt,.3-()~(/, 
~ 3 Doe Wd.<$011 llllt>t N'wll/~ 
~~10)~-lbe~ 
leqtln!!llllr'IS o..&aiBtoce«cn~ 
~tt,. 

l.o4Wf·N . 
....... 3.0 
Ust Prtcr. ~. 
~flcm~~ 

~-~ ~~ 
lllnee~8. 
1988, S\60 llii'ICf'M~ 
AequiN!I.1«1286 oc 
80366ptOCIII$U)t, JPA8 RNA CSVEI lOtOS 11 
Nl~~ OOS300r Will 
In $110r1; Its Wfi!IJI d ,._ ,.,.,.,._ f~ ri'ICII"o 
tll:tn~!MIIRI'swlllthO•I1"tl'4111•1ro•no 
h#.eboOn•tt~IOI' 3.0 ~ o'ld ""'"*'I lo rlulq Milt tl"lr'4 1tef'O s o 
ce«S po.lor IT.aoctoOI110 CICIIID"d v.il!\ b.A 
~l!QA. cno l"'p0to1IITICII"Ia 11111 womro lt'CI 1crq 
~ 

CfQ£ SoM ON I!EADER!SI\'ICECNit> 

the fe\1.1 advan'-ges thatl.2 curTCntly has, 
it will offer a true supcnc:t of 2. 2 reacu:n:s 
It rn.akcs sense. then, to considc:t the two 
programs togcthct. since 2.2 offers some 
hints as to what 3.x wiU become. 

VALUA&LE COHHECllONS 
The most significant new fcarun:s in then:· 
leacs am linldng (m both versions) and 3· 

D (in Release 3 only). Both 1ink.in8 and 3-
D are sure to change the way you cbign 
spreadsheets, since they let you spread 
)'OUr models ovet $eVW.il connected work· 
sheets, 

There is an impofWit di tinction be· 
t\loccn linking and threc-dimensionahty. 
To link wc:xtshoct.s. you only have to be 
able to read the contents of cells from one: 
worksheet into arbill".lt)' cells of anochet. a 
re:uure lh31 )'OU'll lind in both 2.2 :lnd 
).......Qnd in the progr.un I had c:Jghe ~ 
ago on my CP/M computer. for that mal· 
tcr. For three-dimensionality. you also 
noed the ability to extend tanges lhmogh a 
~'\Ck of woct heelS, just as )'OU ~n extend 
them horizontally and venically on a sin· 
glc \\Ukshect . 

E\-co 2.2's mcngcr ability to link wortc
shocts opens new possibilities. With link· 
ing. it•s a triYI:tl nutter to build a sJmplc 
aeeoontinS \y:!tem: SW1 with a tcmpl31e 
for income and e.xpen e and cre,te a 
\lo'Qrkshcet for each aooount as ncedc:d. 
Then build n chan of oocounts wottshcct 
that links to each income or expense .\Jteet 
and~ the ~nt totals. 

If the totAl for each expense sheet is in 
cell OHIO. for example. the link formulas 
in the chan of accowttS wauld 13kc the 
focm 

The double Mgle tnckc:ts mdicate tba1 
EXPENSE I. WK I is 3 filename. lf you 
wish, you can alc:o include a complete path 
and drive lct.ter. 

Each time )'OU load the chl:trt of ;ac. 
counts sheet. it will update the linked for· 
mulas from disk. If you're on 3 necworic: 
and think someone may ha\•c changed one 
of the source shoeu, you can updat¢ the 
figures manually with the /File Admin 
link·n:frcsh command. 

In 2.01 you could use the /File Com· 
binc Copy command aloog with macros to 
get mucta the same effect, but you·d ha\'C 

to wort at 11. unJtiog lets you consolidate 
infomution casil)·- which means you an: 
more likely to lake advan~ of it. 

Unking in Release ~ \lo'Qib almost the 
lSWT\t way it does In 2.2. \loith one ellc:tp
tion and many enbano:mc:n&s. The CJtoep
tion is that Release 3 docs noc automatical· 
ly update data from disk when you load a 
ftle. 

Thcte is at least one reason for leaving 
oot the automatic update. One or the key 
fea.ru.res in Release 3 is the ability to 103d 

multlp{e flies. ll )'00'\t aln:<K!y I<Xadod a 
!iOlltC'C worksheet and modified it' you ob
viouslydon'l want the linkill$ fonnulas to 
read the out-or -dare ~ta stiU on disk. 

Release 3 · s solution 15 to read data auto
matically only when the !iiOUJ'tle workshcc:l 
l$ in memot)'. The progmm will C\'Cn up
da.le linl: fonnulas tiS you make changes in 
the M>t.ttCe file. It will not re.ld the lbla 
from disk unl~ told to wtth tlle IF Lie ;\d· 
min Link-n:fn:sh command. and then it 
will sensibly ignore the dlWl from di'lk if it 
diffetS from d:lw in the same worksheet in 
memory 

AJa:s, this &s one difference th~at is clear· 
ly in 2.2's fa,w. Lotu~ was no doubc try· 
ing to c•Jt down ftlc-loading times in Re
lease 3. but it would be better to W:e the 

Features like linking 

(available in both 

Vet'Sions) and 3-0 (In 

Release 3) are sure to 

change the way you 

design spreadsheets; 

they let you spread 

your models over 

several connected 

wort<sheets. 

extra time to make sure you're working 
with the rnost-cum:nt data. As it is. yoo 
can use an auto-executing macro in flies 
with link fonnulas to run the /Ftle Admin 
Link-refresh oommaod after loading. 

Of ooursc:, Release 3 can linl: to . WK I 
and . WKS flies as well as to the program's 
IWi~ . WK3 format This makes consoli
dation easy, even when the woricsheels are 
created Wlth ocher versions of J-2.J or 
CC>I'flJ*ible progn\mS. (Release 2.2. whial 
USd the • WK I forroal, can link to . WK 1 
or . WKS files, but noc to, WK3 ftlcs.) 

One nocab)e (Q~ in Rduse 3's link· 
ing is the ability to include @ functions 
aod ranges in the link formula. m c:.xam-
ple. you can create a fonnula such a:s 
$11UD<<JAI\'IXP . 11\Cl>::>t rDtTOT'S 

al 



1 ht• "111 kd. .1t the Jt\~E.'<P lilc.lind the 
ran~~ ITE.\ffOTS . .Uld return the sum of 
the entire r.lll~'C T,l d~l tt.! ~:unc tlung 111 
2 2. , . .,u 1-.1\ • tu ~·~ue ;m ~\llll f<lfmuL• m 
t h~: ji\1\~XP \\ Ofl, hce t to cotal thc 
umoum. th~'f'l rc.W the tout from there. 
Clc:JJiy. th:tt's .l k~'dcg.tnt :1pprruch lh.!n 
cntcrin~ ooc fonuut.~ in Rcka...c J 

UNKED VS. 3-0 WOAKSHEETS 
I he dt--tnK1tOII N t\\\X:O thi'\:C·dunen,tc>n
alit)' and hnl.m~ '' ooe th.1t 1 unpon.mt 

COOUfh II) 1\!)).:;11: lhl'\'ll: drllldNOTI:Ihty 1'\!• 

lm tv the <lbihty to C:\tcnd ran~ through 
a,..,_._ of wo.rksheets an 3 single rile:. unk
inJ; docs not. 

It dOC'In ' t make much ~~ ''>deli~ .s 
1\.Ju~o.--d t:~nrc by e.\ternlm~ it ttuo-•gh mul
tiple filo . The nbt tunc you l<lQotJ dlC till!., , 
)1)U can hl:l(lthcnl 111 :1 diffl!n:ntm\kr. On 
the other hand. tf the: worlshcro nn: all 
pan of one l'ilc. yuu \\ill automJtiC3ll} 

h:iw them tn the . anl!: ord~r e~'Cf} time. 'I() 

lla\'&ll~ a tJn~c in the thu\1 Jimcn~ion be· 
come~ me<~ningful. 

Some programs chmtnntc: confusion 
bctwccnlinl.ro and 3-D Wi>l kshcet-. by oC 
feting onl) nne choice F...trd. for exam
ph:. u-..e.' a ~~~11~n:nt rik: foe each wori:.
,fl«t Tht onlr troubk with ha,·mg both 
11(1CK1ft.' m Kek:>L'( 3 •~ that they :.«n1 so 
'im&lllr that you Jro) 1\;1\~ trouble :.orting 
uut Llle dttlert:oc:o. The bene: fit h that once 
)'OU undCfSW\d the diffcren..."'C.o;. )C>U c:lt\ 

SEYMOUR ON SPREADSHEETS: Do Lotus's New Releases Succeed? 

a.v.~ns.,mc.. 
IIJU:Sls~c>mn/likefon:~. From its for
mal announa:rnent in Aprill9tr7, .111 the 
fits~ l..tltlll M'Hk ctkbr.Miclfl in Do" 
con ullhc peak of l.utu' ·!I. power. 
wflen 11 ~ the cumpany could do 
no wrong-till Lbtus 1·2-J. Rc:lc:L'oe 3, 
"&!I shspp:d in July 1989 didn'c real!) 
sale all ch:lc Jonat. a. .. ..ofcw;an: Jlroduct.' 
tttr. 26 monch. ... 

8Ul5anc-e the lltlt majttr n:~. 2.0. 
~~in Sqltcmbcr 1985. we 
had thousht 3.0 \\UUJd ani\'C ~be
fore ahc Summct of 'ts9. And the: ~'00\· 
biNIIM.tn of \IUr C:XJ'«~Iium, ba.;ed on 
wudm'8 wtch prcvauU\ Lntu~ ~ 
~ ~· ~ lhc h)-p: L.ocu~ 
brou~~ co lhc: p.rty during (ho)c 26 
monlh~. n~• thill w~ >A~ all c-"~t
mg wmethmg pcttty ~ular tn Re
te.\.o;c 3.0. With C\'Cf)' delay O"t:f tho...: 
two ycar!f. chu~oc npccc.:ui,,n got 
'-'1111\kcd ~bet h•Jther. atl)thtng thai take~ 
thm luntt mu't be pn:tty mcredtble, 
n$ht1 

l:\•cn Lulu,·, •nn\Junccmc:nc tn 
M~~tt·h <.t this)~ thai we'd be loC:Cin~ 
nuc one but cwo new I·Z·Js and u thinJ 
one sometime ~xl )'C3f hardly dump
cncd the JXlS.'iions. 

OK."'> l...onn found n c:oukln' t p:ill!k. 
111 the good~ 11 had bullltOCo ) .0 tncu 
640K and had tutumcoa DOS extender 
liO tNl the prognu1l OOUJd U\C CXImdcd 

mctnOr)'. Upgntding :\)'~ nlCfllOf)' i.\ 
a Good Thing. lhi"' i!i. !he cna of mep 
memury, nghl , 

OK. ~ n:wntJng ).0 '" che C lltn· 
~· rat~ than lhc fn.u~ ~· 
blct code uf t'<lrl~ veNOM mc.:ant 3.0 
rnighl 00( be so fial ~ \lo'C wen: lMd l() 
C'mon: Speed nrl'l f'QIIy the~l in.,or· 
1111\1. 1!. it'! 

OK. 3.0can't1Um out good·loo .. mg 

princcd wod:~ the way )'OU can 
wilh 2.01 snd the bundledAihmYJ add· 
'" from Funk Sofiwan:. So "~? At
cruc:tive prinJOUb OII'Cn't all that IITJPO'· 
Wll, an: lhey'~ 

WcrunoucofOK.swhen 1-'!.·1. Re
lcaseJ. acrually shipped. 

INH!AIT1NO THE IIAN1U 
Is /-2-J 3.0 1 gre;Jl ~~ pro
~nun·? or course: with lhc exception of 
lhc ~built into l..olus's for
lorn Ju:: fot lhc MacinlO\h. UlC&t\ h;a) 
nev(f ..ttipped a ~ propam 
that ""~·, D gn:31 piece of 50ftwan:. 
E\-cn S l-rrtphutry. with ics Wilt)' inter
fa«. ronfiKing design. and SOfT)' word 
processing had within it from the ftnit :a 
!.l:i~-i>f·lhe·att s~ •.. wtuch 
was JU.'' another way of sa)'in8 a Lotlll 
~pre-~. 

And thai 's I~ pn...,..: It'~ halnJ to 
~J/-2 -.f ) .0 illtDic'•cfl~·flrt o.pn:ad· 
!lhcd, pcrl'cc:cly nil-e though 111s 

Fairnes-s lime: Then: arc I~ of s'\\'CII 
lhm~s in 1·2-J) 0. There·~ 3-D. for ex
ample: you "-an build stac~ of either 
S~~~~»form:ll wortshects (a "multiple
sheellile." an Lolus-ese), or varyin~
fonnal worksheets (" linked files"), 
then ~ (.'0\'tl' sheet!~. or ''roll
ups.·· which galhcr and sul1lmlrizc the 
ddaiJ from alllbosc underlying sheet..;. 

And )"OU can have a/-1-J 3.0 araph 
<JCH&."'ftCn . in a "HolView" window. 
ri¥hl aJona wilh ~t few ot lhe ~ 8J 
~Umn\oflhc ~ ibdf. 

And cht ~ f~~ ha\-e bc:cn 
impnm:d. by lhc addition or powenul 
multitable file: capabtlilics. You can 
lllso Wildt dala n:llll\-cly easily from 
cxtcrml ~lib: L.ocus includes a 
dBASI:.' Ill drivcT. and we'll surely sec 
Cllhm. from the DBMS ~ and 

lhird-pcw1y l~UfiW011'C QI.)IJip!U\IQ. 

And th.:re'-c ;a learn mode fell' c:n:ac· 
tng~.llfcwc».;cu~nc:w(ti fuoc
lltlfls. beeler f'CICakulacion algorithms. a 
Sontt-ovcrduc ~and·n:place func:· 
lion. and real wppon for l.AN!i. 

STAND AND DEUVER 
BUI. but. but ... all chose OK.~ stan 
piing up: Wr:se we really ~ in the 
right direction ""flcn "oc h3d co ~ 
dropping desirable feacun:s. (rom640K 
opmlboo to g«ld-looking pnntoub co 
dccc:nt-quality gr.af)M lO lhc kind of 
blazing speed "~·vc al""ays IWOCialcd 
1.\--lth Locus~~~ progtan\\ '? 

In ceiUm \\-C: gel( new fulll.'tionalily in 
3.0. but coo of~n the tle'A' ttood.es arc 
~" ~t~eful chan they lll fi~t :ICCOI. ~ 
cu~ • ~ 3ddilion of 3-D cap:ibilny is~ pet• 
l'ectcxumplt . Wbtk: /-1 ·J 3.0gi\n~ 
e~ K~' to bolh kinds or 3-D sptead· 
~b-fnultiple·shccc file\ of sanle>

fmnit \\-ock.'ihecl' and linked fi~ of 
dissimilar shect-.Locu~ did a Joe bcner 
job wtth the farmc:r than the bncr. 

Crculing mulliplc·illoet files in 3.0 
is dif'CICl and simple. A new cammand. 
/Worksheet Window PtrsJ~t<:Civc, 
~ up tu thret Q( 1~ !itp;l~ 
!ohccb acTU$li yuur l!Cn:en a1 once ~ 
makes jumping from one co another 
easy. And a relata~ 1Wort.~ Win
do\!; Gruup cummand k:u )'QU fonnat 
odl\ and ran~ ~mc:miooally. 
"' kc:cp c)Qe ~ fotnllaed lhe 
\alnc " '.1Y 

But building lhc: liCCOOd kind of 3·0 
\\ukshc:el , wbicb ~ rictlcr and more: 
complc.x-dJc linked-files fla\"or-t) 
~ con,ocnicnc. You'll find yoursdf 
slippinJ and sliding around 3S )"OU uy lO 
naviplc through n:lllled worksheets. 
looking for lhc: cells )'OU want to link. 
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use whichc\'C.f approoch is mos1 uppropri
:stc. Muhiple linked files :1re a good choice 
for data thai OOtlle$ from mulllple MJU.roes. 
while 3-0 spreadsheets an: a fine choice 
for files thai :u-e compl&ly under your 
rontrol. 

If you can kc:cp lhe t"v concepts sep;ao
rate, )'tiU 'houldn'l have much trouble 
working with either fOI'n\al (Jim Seymour 
1m a dcxidcdly negath-e reaction 10 Re
~~~ 3'. handlins of multiple linked files. 
howe,~r. Sec "Seymour on S~heet~; 

1lu i.~'ull Wfu.,·,.raulcMi<'IYJSt~ 
f..«'C'I ,.~., ~· much help II I) IU 
ha\!e :,t gr.1ptucal enveronmenl when 
yau·rc \\Ukcng in thn:c dimonsicxts. 
Maybe 1...otm will dclhu sca&c-ol'-thc> 
an 3·0 \\'t'lfk~l capabilbie.\ when the 
nt.tt '~"ion of 1·2-J, the graphte:ally 
uriente<S 1·1·J c; fur OS1 With Pn:l.en· 
1~10n M~. \hifll' wmctimr: ncexl 
>\!at, 

HARD CHOICES 
No prouam e~nts an :a \ 'lK\JUm. We 
sudJ:.'\: ~ftw;an: b) bow it c~ wilh 
ud~t ~of the: ~ 1)-pe. And 
1-!-.1 3 .0 isn't so hoc wbcn )W !o&3Ck il 
up apill.\t the compeceteon-e111.iudeng 
Lutu,·) ~11cumpetation for 3.0 

M1crosojl E.tal, though an need of 
.10 upgrude (rc:poncdl)· coming thi~ 
fall). alte.td)· dtli,~r.. a ridk.T sec of 
lnnl,, superior fU111.'1ecNiity:and uulpUI. 
:snd the bencefit, <>f ~~~o'Ofking in a gt'ill)hi· 
c::tl envnonn~ /'.,<.,.r, ~d niUpl)' 
rn11tchc' 1·2·J .to·, , cAccpt for the 
lime ~uital 1<, luod the prutrwn and 
':lVe hie\, "~ J~ \VIII(Jcm'S U~ 
dr..p l!.u-tl down. 

Borland's new Q11u11ro Pru 2.0, 
which "'-lUid be llhapp\ng •lUC lhc 
lime )'OU n:ad chis. oOm !iOitlC of E:c
urs udvun~ far t'llamplc:, it CIUI 

luve up to 3Z fib open at tn.-c tn 3-0 
wen. each tile in its 0\\n window-in 
the ~v.-.1ct-oncntcd en~uunmcnt uf 
pl;un-vanalla DOS. Navagauon and 
hnkangarc:al!iOelWtrlha\in 1-1-J 3.0, 
and with I.'OOlp3r.'ble or beucr speed. 

Fin:Uiy. for man)' pt'Ople both the 
hoary 1-1-J 2.01 and u.us·~ new Re
le:l\C 2.2 are benet ~ lhln Re
~ 3.0 Ca1o1.1nly 1-1-J 2 2 ~a~ 
upgr.ldc rmm 2.01, thoup llJI'~ up a 
hu~ tn ruw perlonn:mce. Among uth« 

Do Lou~·s New Rei~ S\MXIC:ed?"). 
The: key is 10 consider multiple files in 
rnem<W)' liS nothing more than :a shor1cut. It 
~ves yoo from ha~ing to tkolr one: rde 
from 11\Cm<lf)' bclore you Qn wen on the 
neAt, buln offer.s linle cl.se. When yoo ~ 
lhe/Wort~t Window Pmpecti~ com
mand to sc:c three worksheets at once or 
Cui·PsUpand Cui·PgOnco move through 
the v.'Orkshceb on~. rtma)' look u -

th•n&"'· )'ClU fot~) 3.0's 3·0 fCIIIUI'C.'I, 
c:nh• nc:ed database. and ac:c:t~~~ hi 
mcgamc:mory-2.2 allows JUs& one 
~~o'Ofbhcd of 2S6 colwnns by 8.192 
rows in memory. while 3.0 can (~ 
n:tically) n1.1nase 256 worksheets :at 
once. c-."hof' lhlt M.« But )'ou gd lhc 
!lmlrter rec:al~ulateon. :search-and· 
rcpblce. leam·mode m:acAA. * much 
ufthe~uf 1·2-J 3.0. 

More importarG)'. )'OU ~t thew~
nur outpuC of AII~VtY:s. as well :ts ~ 
to lhc whole range of existing l-2-J 
add·im. 

Scill, 1·2-J 2.01 users ha\ 'C w 8.\li: 
how much lOOse new fearum of2.2 • 
"\li1h For m:ln)'. doing noching for 
now may be lhc nght answer. 

a.•ISHED EXPECTATIONS 
Wh:M happened with 1-2-J 3.0 is 11 win
dd\\' ink) the f~ of the PC s.oft<N:ft 
rn:dd Bec:twr.e our f ant encoun&cf). 

wuh PC,. brought revolut lonury 
~;hmp in how we wt~. 0\111'1)' or lti 
c"poct ~h nc:w ~of our fa,'Clri&c: 
~tware to effect thai !oOm1C k•nd of 
lcolp. the kind u( wtwck on the !ltd!: uf 
the head we got the: fuu time ~~o.: loaded 
1·1·J 1.0. UC' dBAS£ 1/, or C\'Cn, God 
!)ave mr:. WordStar. 

But PC softwarchas~-omc anew
lutaonuy, not revollltionary. bu!t~ 
In • wmld of incremental impravc:
tncnl<~. ~bel~ the ' ·cndur'c. 
obility 10 deliver steady iqlrovemmt\ 
and our e~ or soaring innova
oon an: inevilable. 

Lolli$ 1·2-J. Re lease 3 .0-and 
maybe, our ~ the fU\1 
Vk'tinl o( chal conf1icl • 

PROTECT 
YOUR COPIES 
OFPC 
MAGAZINE 
Moke your coledion of PC Magazine 
o handsome addition to yoor offic:e 01 

home-anc/ proted ond organize your 
copies lor easy relemKe! 
PC Mogozine Binden ond Cases ore 
mode of dvroble, luxvry·loolc leother· 
ette over qoolity binder boord. Custom 
~for PCMogoziM, ~ery 
order receives FREE transfer foil lo 
mark dotes and volume numbers. 

fOI fiST SEIVICE CAll 
10ll..fllll-800-972-5151 

Slofeyour ~for 
in&viduolrtftftrn. S7.9S 
- 3 5cw S2l~S; 6 for $39.95. 

1 PC MlGAZIIE 
l o'os-.......... 
I ,99 r... £1\o ,.~ ·~. r. 19134 

I 
..._Mid 0 lloocl.n 0 <MttO#nt, -
~Mdowd s - -· AddSl pctcmo' 1 ~w~&~(OmoltlM~S?.so 

I ~~~~US~off,.] 
0091~trr: 

l ti Anu 'fooo UMC ~~Oidtt$~ 

1 CcrdNo ~ o.,__ . ~ _ .... ..,_ 

·~---1~----------------
l sw.. T..p 
L.'A'....,...,"~-.. ,..,,., _..,..,.,...:Jal 
------~ ............ ~ .. 



me woctshects on·scrccn, it m3Y loo}( CJC· 
aaly the s;ame ~ when you h:lvc multiple 
wortshoets in the same fLie. In filet, 11 may 
usc some of the same comm:mds. ond the 
feature n-.sy evtn allow the $arne maxi· 
mwn of 2S6 worksheets to reside in mem 
or,· at once. But it' 3 completely cJJrferent 
situation. 

Release 3 provadc:s a few aids to make 
linking ca.~ier. If you want to link a cc.ll in 
ooe worlc..\hcet to :s cell in anc>lher, you 
don't have to type the formula. You can 
move to the cell the formulu will go in. 
type +, then usc: cursor mo\-cmcnt keys to 
move to the wOfk.<;hect and cell you want to 

link to. Hit Return. and Release 3 will en· 
ter the link formula-including drive. 
path, filename, 300 cell. If )'OU w:w tO. 
you can follow much t~ s;une ~r.uegy to 
define illl @ function and r.lllgt.. 

All thlSi su-.U,gtluorwJnl. lndcxd,lt'U 
natural extension of the: point·and-shoot 
strategy of 2.0 I. HO\\'C\~r. )"'U C3.t\ 't do 
much more with multiple linked files. You 
c:u~·c copy eta~:~ to more than one tile at :t 
time. bc:Quse Release: 3 won't let )'OU dc
fi.nc a multifile: f'31lSe. If )'OU want 3-D fea
tures. you have to put uJI your wortsheetl 

in one file. 

3-0 WORKSHEETS 
Wlkn you load Relea.'se 3. the !imlen is es
sentially the s:une as in 2.01 or 2.2. al· 
though the charac1ers look different on a 
gr.sphi~ mon11or :linoe they ;are ~ as 
bit mapped gr.Jphic.s. There are. however. 
twoc.hff~to spot on the :sc~n: an A 
sits at the: t~lct't comer of the: w<dshc:d. 
and the current cell i,.Si~or reads A: A I. 
r.uhet than ;\ I. 

The fir.~t/\ md1C411IC:S thul you an: on the 
first wcxtshcct in the file. To create addi· 
tional wcxtshett.s, )'OU u.~ the /Wotkshed 
lnsen Sheet command. de ign:ue whether 

TAKING ADVANTAGE OF RELEASE 3's NEW FEATURES 

2. Hlre.wew~~~etw .. '11111dow~tn~10r~ 
a grlllh olh ptymlntacheclle model 1lle anorpoelen tillS 
~ 3...,.,.topolikln ... lofl .. ollle wlllh 

ll!i!J!I PC MAGAZ"lE NCWEMSER 28. 1gag 

s . .-..3'anewJOriC)hQQc~con•••ld,..tll ,oudllno ... ...
anddlla~IOr a~illllnonolllp.NclllhiiWIIIII,_.,..,._ 

... dllplly._tll bEGA't43-lrwriiDde10111lamuc:t\clllla 
~C*'IIIe--onlle...-•one..,. 

4. ....... ~dlhd. .... ~MdMOIIP'ICXIIINR2 
to lhowyour ~With 110 WOitclhMC TtllaQIICifi•IIOO IINIII to 
lfQII .. poe-. ....... ~co-.blcarne ........... 
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to i:~ before or alter the curn:nt sheet, 
and enter the number of 5hcds to insert. If 
yoo want to see more than one W'Oftshect. 
enter the /Worhbcxt Window Pcrspccth'C 
command. and 1-1-J will show you thn:c 
wortsheet on-screen. 

Once )-'OU create the additional >Auk· 
sheets. you C'.lll treat them ll.'i !'imple ex1Cn
sioro. of the top W()lk.,~. Suppose you 
want tu ~sal~ broken down by month. 
product. and region. Simply enter the 
products. on Wor1cshcct A in column A. the 
regions in row I. and the appropriate for
mulas to tOOll the figures. 1'hc1l copy the 
entire r.111gc of entries to all the other ...,'Oft. 

shc:d.s in the stact so that you can enter one 
month's ligures into Clldl worksheet. 

To copy, )'OU u..c;e the /Copy comm3.nd 
iiS usual. When /-2-J a)k:s for the range to 
copy to, move to the upper-left-hand cor
ncrofthc range )'OU'rc copying from, tacl: 
down the Cl.lt'\()f with a period, then move 
througtl the :.pm!dshttts with Ctri-PgUp 
or End Ctrl-PgUp to go to the last \\'O.rlc· 

shcot in the me. When you reach the lasa 
worksheet. tap Rerum. and 1·2·1 will copy 
the text and fonnul~. Noc.e that thi!> is a 
simple C). tension of the COfnmands you ~I· 

5 WlltllheW~Pft IIIII ehowing orHC~Mn. you c:en go beck 10 lhe 

Grapnmenuuncsredelnt thegreptl. ln U.CIIIItthe greptl now 
lhOws llfiOftef petiOCS of lme 

s Allllfyou~theD'IIIh, ........ 3 ....... Nowyouc.~ ... 
l'llh~hllllellte~CJ~~_..IO_,wlllbloome&tlemoa 

~on.r"I11M18, "'*tleec:flediMhllltlemO«aq)ellliweal 

lht atwt yteldil'lelowell~ol~looell ltll1tllgln2005, 

RETAILERS: 

GO A FULL HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER UNE 
You're playing o win~_g hond 
when you corry the Ziff-Davis 
line of computer mogozines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, ond 
MACUSER. 
Here's your chance to build traf
fic. Establish your store os o full
service center. And best of oil, 
boost soles of your inventory, 
while earning additional profits. 

Plus-we moke it eosy for you to 
get the maximum profit from our 
line. You get gvoronteod profits 
of up to 40% off the cover price 
of eoch mogo:Dne. Free in-store 
soles aids. A toll-free HELP fine. 
And much, much morel 
So follow the lead~ to big 
profits! To "edt the mogozi~ 
that move your stodc, coli 

1-800-435-5003 
Or write: Fronk Monziono, 
Direct Sales Monoger, Ziff-Dovis 
Publishing, One Pork Avenue, 
5th Floor, New York, NY 10016. 



w 1-2-3 VS. TWO GRAPHING CHAMPIONS 
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tures :ve just as straighlf(l(Watd. 
One fea1ure W()l'lh spe<:ial mention is 

the /WoOOhect Global Groop oommand. 
V.'ith the Group feature turned on (as indi
cated by the v.'Otd GROUP a1 the bottom of 
thescrea~). most changes yoo make toone 
woctshoct in 3 fiic will apply to all of 
them. This includes changes in column 
width and insertioos or deletions of rows 
and columns. 1nc: Group feature 53\"eS you 
from having to define a 3-0 range for each 
oommand. If )'OU need to focm:u the sheets 
independent I)'. you simply toggle the 
Croup feanm: orr. 
GOOO-l.OOKIHO GRAPHICS 
Complaints about / -2-J's gr:iphics proba
bly began us soon as there was another pro
gmm to c<>mpan: h with. 1ne good neW$ JS 

that Lotus has made n:aJ improvemcnlS in 
its grnphics in both new releases. 

Relea.~ 2.2 still has the famili3r Print
Or-.l(lh, but Release 3 has goctc:n rid of it. 
To print a graph in Relea.<~e 3, )'OU 11se 
/Print Printer lrnllge to desi!nate the graph. 
then print with the /Print Printer Go com
mand. Choices for corurolling colcr. font. 
cross·h:uching, a.nd ocher features !irC in 
the Or.lph menus, under /Gr.iph Opcioo.'< 
Advanced. Other controls-for graph 
size. rotation. and density----are in the Print 
menu. under /Print Print~ Options Ad· 
vanced Image . 

Release 2.2 has tt\ken nstep away fn>m 
PrintGraph. thanks to the inclusion of All
ways. To print a gr.~ph with Allways, )'OU 

c~te :a .PIC file, 3S you do with Print· 
Gr~ . Y oo chen go to .M/way.ra.nd USle the 
!Graph Add command to choose the .PIC 
file and JlO"ition tJ~e grJph on the spre3d
sheec. PosiLionin{! the graph is much li.ke 
ct'Cllting,u mn~. so you ;.utomatic:liiJ)'COn· 
trol grapfl size a:OO aspect r.:ulo w~ you 
dcfme the position. You can then ~ig
n:ue 3 priru rnnsc that either includes the 
{!raph or doesn't, 

A nice touch with Al/w(l~ is th:l.l you 
can prin1 the sprc3dsheec and gr.aph with 
one command. Y oo can also :Jttach :scvcrol 
gr.l))h.'i to one sprcad.'ihect and print them 
~II on the same pcagc.1nc:only way to print 
pphs and text on the same page with Re-
lease 3 il to print the text ftrst. then the 
graph, 3djustins the size and position of 
the af3pflto fit on the page. 

Mechanics of printing aside. both new 
releases offer improvements in the look of 
the graph. For c.xampk. in.~ of crowd
ing the x~xis by keeping all the bbcls in 
one line. bolh 2.2 3Jld 3 will autoouulcall)• 
create two Lines if nccdod und ttltem:ue the 
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&<:Jtl between them (thousJI 3 docs a bcucr 
JOb or th&S). Sirml;uly. wl~CtCa:s 2.01 will 
crow'd a bJr gt~ph by oourng the: lcli· and 
righcrrost txus ag;1inst the frame. 2.2 and 3 
bolh l~vc ~pace bct~~o'ttn the bars nnd the 
(r.ame. The net re:-u lt of the...e changes3dd~ 
op 10 (ar·bCUCT·Iooki~ gr~. bach 00· 
screen and oo pap:r. 

Other graphics fc:atun::s m Release 3 in· 
elude new grnph types. such os hi·lo·d06C· 
open. ate3. 3lld mixed. One la'>t feature is 
the 1\Vork..~t W tndow Graptu.•oo1inand. 
which Will show )'t!U u gr.aph OO·M:retn 
along with your work~t. Thi~ lets you 
t'hange numbers in the wori:shcc:t or adjust 
Sdtings for the graph nnd w.llrh the effect 
on the graph. The feature is just as impres· 
\ i\"e to watch in 1·2·1 as it i:i.inF..tc't'/. You 
<:wmol sec mullipfc workshee1s ;md the 
gruph at the snmc: trmc:. but )'OU ~·an page 
through )'Out II.'Orkshect" with the gruph 
l'howing. and make any changes you like. 

DATABASE FEATURES 
Release 2.2 h;a.~ no databil.<c f~tu~ be· 
yond what )'OU lind in 2.01. but Rdcl.I...'IC 
3's doubasc fcwute) h:we been pumped 
up co the point where you'll want to take a 
clu~ 10()1.~\poc~JI)' if }'OU'\'C cl."Cidod 

that I ·1·1 is too weak to be: taken sc:noosly 
as a database program. 

Among other new fewures is the ability 
to cre:llc querie! thm combine daUI from 
t wu or more tabks. The mech.an iCl are 
much likc31lyO<hcrquef)'.e.'ccpe that yoo 
firstcreatea "join" formula that eslllblisfl.. 
cs an equivalence bc:twcxn the k<:)'S in two 

..... prcMdee ........ 
WVSfWYG 
en<IIOiit ..... IOiel 
you ....... )Qif 

~ISOC*VID 
IOckllle. ..... 
QWtpvwidl 

lhldlng.agNI.Ind 
~lonll. 

~ ... 
IIIllS. ""*"tor .,olhor ........ 
~ 
you'\18 ..... 

table:s-tur e.x.ampl<:, l ZJP• ZJPCODE. 
where ZIP anc.JZIPCODEarecuctl inadif· 
rercnt lll.blc. You then enter both table 
r.lll&es in ID.1lll Query Input by separating 
the ra.ngcs with comma.'>. Rclcasc 3 com
b•~ data from boch table:s when }'t)U use 
the £.,trnct command. 

This join fealure gh'CS Release 3 !lOme 

~edEdlt. the only projtTIIJTI development environment/text 
cdltOC' for u1e with MS.Windows. Pl'etHttatlon Man~cr-. 
DOS. OS/'2 aDd Un~. Call or write: 

Bnclford BudDHt S)'lletllt. Inc. 
ts301 Cabot 1\oacl. Suite 101, ~ HiJit.. Cali(omia et6S3 

(714) SSM415 
....................... .A...-~.---..._. ... ..
...... C:.,..llol.< lo ••-<l ATT. 

CIRCLESitO.'I REAO£RSERV1C£CARO ,. 
c::uottClJ 



~Get 386 System Performance At A 286 System Price. 

• 

It just doesn't make sense. to buy 
anOO)t!f 286-based personal 
computer. 

Nor since "e created the386" SX micro
processor. Now }OO can buy a 386 SX-txased 
syscem for the price cJ a 286-based system. 
And imest in the furure. not in the past. 

386 ~"X makes it easy to make the ffiO'te. 

It'sonehundredperremrompatiblewitht.he 
286. So all )OUt software rro.es with you. And 
it'sone1.illion pelU!nt bener. Because it runs 
aU the new386softwJre, ~which the 286 
can't. 386 SX. Asldbr it the'~ next time)QU 
buy a com(Xlter. •nte~® 

386sx. Now's the time I 
to l'llake the mo,,.c. 
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notcwonhy relational dawbase capablli· 
tits. but C:\'CCI more mteresting nn: the new 
Olilil Extcnul commands. Although poor 
instructions in the nl:lnU& gu:ltaOtee it will 
talcc )'OU some time lO figutc OUt how all 
dUs works. once you do. )'00'11 be abk to 
retrie'-e data from external dautbase filc:s 
and write dAU l() exming fil~ or cn:aJe 
new ones. A$ shipped, Release 3 comes 
with a drhu for dBASE Ill and dJMSE Ill 
Plus fiks. Other drivm will be coming 
5hoftly~gh Lows has nO( )'et decided 
on the means of distribution. 

Other new dat~~base fentun:.s in Release 
3 irx:ludc the ability to son on up to 255 
keys and create cakulated ftelds in the out· 
put run&e. There an: 3)!;0 new mru:ro com
mands that let you cteaiC data-entry fonn.'l. 

lfyou',•ebcen U$ing/·2·J as yourda~a
b3se manager, )'Ou'll find lhnt Releuse 3 
will let you do a toe more. If you ha\'~n't 
been using the dalabnse functions. you' ll 
find enough new fenturcs to make thcn'l 
worth tJying now. 

FlHALL Y, AH UNDO 
One l~ notlble new fen~ i.s linda. ln 
bOOl ~. you can tum Undo on aod 
off w1th /Woruhcd Global Dc:ftwlt Other 
Undo Enable or Disable:. You undo a 
change with Alt·F4. HO\Io.oe,-er, there is an 
in1pM!II1t difference berween tbe two~
~- UncJ.o in 2.2 i~ a toggle, meaning 
you can uodo an undo. Undo in Release 3 
is noc :1.~ 'oe~le. 

The difference mal<es the 2.2 '~ion of 
Undo a little more forgiving than Release 
3's. 8oth reiC3.SCS tn::u any serie of com
mands bctwcc:n 311 initial slash and t11e re
turn to read)' mode a.<~ a ~in~le oper.utOn. 
This means. for cxampk. th3t you can go 
to the ID:wJ menu. sc::t up a query complete 
with runges for input. criteriA, and output, 
cxtrac:f some cbla, ~Je lxlck to Ready 
mode, hit Undo. and wipe out )'OUt range 
seuings when aJJ )'Oil rwlly wanted to do 
was to undo the extmcLion. ln 2. 2. )'OU can 
sah-age your work by hittins Alt·F4 again, 
co undo the undo. In Release 3. you can't. 

Release 3 tries 10 save you from this son 
()( mi~1ake by asking you to conftrm the 
undo befon: it actually prooccds. 

Forwnately. C\'efl though you can't usc:: 
Undo to toggle bade to the previous swc. 
Release 3 bas 11 rc:uw-e that can ~\'e )'OU 
much the same effect~ lea5t in somecif. 
cumscanccs. Curlousl)•, the muoual 
doesn't mention it when discu.~lng the 
Undo fent'urc, but Rei~ 3 includes a 
memory buffer th3t will :u.uomati(ally re· 
cord your ke)'strokes a1 all times. In fact. 
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you ctn'l even tum the buffer off. 
It you accidentally undo more than you 

me:w 10 in Release 3, you C*f'l often recov· 
er )'OUr wort by encering Ah-F2 co bring 
up the Reconi menu and picking Playback. 

Playt.c.k is just what it sounds Lik&--it 

Qulin,. 
play$ txd your keysuo.kes so you don't 
~ve co type them again. Even bener. lt lets • 0 you edjc the buffer iltld select which key-

• • strokes to play boc:k. lfs meant as a kind of 
• • ad boc macro f~. But if you undo 

~~ more chan )'OU meant to, )'OU can U$C Play-
AIMs a a • • tx.:k 10 ~ter )'Our keystrokes. What's 
CoUnne a a • • mon:. you can edit the buffer to oom:ct 

,. Oela • • • • 1o1o1latevcr mistake you \lo'Cle uying to W¥1o 
Mlclal a a • • in lhe first place. 

Focmulla a Cl • • One extr.l thM goes with the Undo tog· 
gJe in 2.2 &s thac rt a1.so extends the ~-pead-.... 
sheet's rwural whut-if C8pQbilit)'. You can 

Q.tMolll ,...,.. • • • • enter a change in )'OUr workshcc:t. undo it, 
..._ _.. vlllt!IIOI'Oe • • • • and then togsle back and forth belllioeen tbe 
~....,. endiJWmenul • • 0 • two swes, witliOUt hllvlng to reenter any 
N4Mn II14WIUa 0 a 0 • numbc:r.J. Similarly, you c:an lood 11 sccood 
fif'll ....... ,...,.. • • • • 1o1o'Ofbheet and use Undo to toggle back 
QH.8CAHJC oeiPl.A V'l and fonh between the two woOOhcets to 

Cepet.odc .. ~ • • • • oompon: them. This is no mat.C'h fOf the 

ScrdiLodc !eWe "*-ot • • • • 256 woricsheets you can ha~-e in metllOC')' 

Hum lock~ ltdcllct • • • • in Release 3. but it' Sllll ~ nict touctt • 

~'Ow'lnllb toggllllncicalar • • • • BUT WAIT, THERE"S MORE 
ONr ~ ~~ None NoM Relt3ses 2.2 and 3 .0offeul~ry list of 
eonew.~cl delt OpWoel ~ :J • other new feature . 6oth nc:"' ver~ions 
~<IIC*'rci&N ()pi'Jollel ~ 0 • know about necwork.s and both provide 
u..-.. Mlsatenccbw 0 • • c:ontrols--<.alJcd reservations-that keep 
MaQmuln IUIIbet o~.- on 2 2 14 64 two usc.rs from ehangmg the same file at 
-~ the same time so th!u one uset doesn 'I 
U.CM lormlliiCilt~ a 0 • :J ovetWrite the changes made by the other. 
~ldenttf In addition. Lotus hus announced net \~~tXt 
U. can .at!~~ ~~ldenltt • • • • :server versions for both relu ses: they 

:should be available this fall . Prices for the 
Row • • 0 • nctwod: version of Relea.'llt 3 are 5695 for 
eo.,_, • • a • the server and S39S f<lf a node license; Re· 
Nlllutll • • • • lease 2.2's pric:esare SIOO less . 
l.oglcel 0 a 0 • Then: ~~te also any nUIJ\lle:r of small 

• • • • changes in both relca5C$ that add extra pol· 

• • • • i~ here and thetc. 8001 \'efSlOOS M\'e 
0 • • • sc:reen dth-trs chat will let yoo take ad'•ao· 

• • • • 14ge of options~ as the 43·11ne rno<Je or 
an OOA adapter. Release 3 will even It:( 
you lnstaiJ for IWO rnodes-2.1 hoes and 43 

17 17 22 It lines on an EGA-and ' witch ~from • 8 8 8 withln the program. 

" 13 12 12 Othct .snWl but ume-saving changes in 
7 10 ) 4 10 both programs include the ability to define 

'7 17 5 20 all the data ranges for a graph with one 
/Graph Group command and the ability to 
set the width of any number of 3djacent 
columns with one /Worksheet Column 
Column-range oommand. Still more im-

()()HT'N.IEt ponant is a Leam mode (<lf mactos in bod\ 
- J VetSions. A with the Undo fewre. Learn 
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PC MAGAZINE is the one pubfica. 
lion you can trust to keep you up-to· 
date on the latest developments in the 
ever-ch~nging world of computing. 

Subscribe now to make sure you don't 
miss a single produCt report Of PfO· 
duetivity·enhancing tip. 

• One year (22 issues) for $29.97. 
SAVE 54%. 

• Two years (44 issues) forS49.97. 
SAV£ 62%. 

And if you order now. )'ou' IJ also get 
ourexclusive2-DISK UT1LmES U
BRARY- FREE with your paid 
subscription! 

Don't delay. CalJ toll-free today to 
claim your savings and FREE l111Ll
TIES LIBRARY! 

1-800-289-0429 
Sa~ based on annual neWS$Wid ptloe or 
$64.90. Regubr mnuaJ Sl.tscriptlon prite Is 
$44.97 peryw. Add$31 pe~ytarlor post· 
~ ollt$ido fill U.S. U.S. CUII"IIncy ontt. 
Pleue ~ow 30 to 60 d.-,s ro: ddn•ry or first 
lssut. Your diSks wll be Slil)lled upon 1)3) .. 
men1. 

LGIIIII 14-3, 
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., 

works differently in the rwo re~. but it 
senocs !he same purpose. 

If you use macros often, you 'II also ap
preciate the ability co create macro llbr.lr~ 
ies; this lets you use the macros i:n mon: 
than one "~t without having to rc
encer them in each one. Release 3 lets you 
put IT\3ICfO in their own me that you CM 

load wlch M)' ocher Gle. Release 2.2 pro· 
vide$ a macro libnuy n1anager as a bun· 
died :id<J.In. Bodl progr.uns break the 26-
macro barrier by letting you ~ign a macro 
name o( up tO ) S dwacten;; )'OU can abo 
a.ossig11 up to 26 macros to Altlceys. 
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A pa11icularly wekome change in Re
lease 3 i.s that when~ clear an error roes· 
sage. the program no longer dumps you 
bad( to Ready mode, fCKCing you co n:type 
an entire command. Release 2.2 still bas 
this annoyance. 

Gi\'CO all the new features. the Lotus 
menu struc:tun: is gc:cting awfuJJy old and 
c::reaky. ~ an: now so mnn)' dlOices in 
so 11Wly diiTefetll menu tnnches that It's 
hard to keep trolCk of them al~
larly in Rclea..c;e 3, which has wcll ovet 200 
new entries on its menus. In addition, too 
many menu choices usc the sune word to 
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mean djffen:nt tJungs at diOC:cent places in 
the menus. The scaing sheets in 2.2 are a 
step in the risbt dkcction. but the menu 
suucwre really lleOO~ to be revamped. 

RRST.CLASS SUPPORT 
l.olus should be con.gratulatcd for $Wtmg 
up tbe Lotus PROMYr HotLmc • ., 24. 
hour. se\'Cfl-day. toll-free support number. 
I tried the hotline nt variou~ houn; not :sur· 
prising_ly. it tended to be busiest during 
busines.'l hours. But being 3bJc to call and 
get heJp at 3 p.m. on a SacurWy afternoon 
is a feature thnt v;oukl be me~ to~ be>-

LaM toM. Mlorolcltl ~ ........ , Vwlllon 2.10 Qulltn~ 
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EH08 -
come an industry standanl. Both releases 
come with an initial six monthsoffn:chot
linc SUpport. 

If )'ou'n: a D~at~ user. you should 
l:now that in August. l.olus nude another 
move to increue market share by an
nouncing. with Tandy. the Lotu.r Spr~· 
sk~tjtX O~#:Mat~. B~ uuthe techno!· 
ogy of / -2.J 2.01, it m:lk~ use of the 
gr.sphlcal ~Interface of Tandy' Dak· 
Mau cnvironmcn(. lhc program's fcalun: 
set off~ mos1 or /-2-J's functionality . but 
does noc suppon macros, 3dd-iru. or ex
panded memor)'. Worksheet fi le arc 
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Many,..,....._ af L.oU 1-2-3. ~ 3. ~nloc:-.d underlhe 
Workahlel and Prtnt hMdlngs of 1he main menu. Yotlt lind the new 
~commandlundefWOII<aheel.andlhe Prtlt 
menu aftetllhe pecbge'a lmpOYed ~deli;n. 
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WE HAVE WAYS 
TO MAKE YOU SCREAM. 

First take an Intel" Math CoProcessor. (Any of the 11 will do.) 
Apply with slow, flrm, steady pressure into the appropriate 

socket in every IBM3 or compatible PC. 
Then sit back and enjoy as over 160 database, spreadsheet, 

CAD or business graphics programs scream through functions 



up to SQ()OA, • faster. For more information, contact your local 
~~---.~~~ dealer. Or call (800) ~73 for .. Intel Math CoProcessor 

Technotes;' a collection of benchmarks 
and software lists. And end the tortUre of inter slow software. ,.... 

,.,., ~C..~•<" M•b•• 'll'oCl' •>1. 11<1 ~1 l&itloa' l)\1(l )l.ttUt1 ~rdluJIM\Ir•.,....• n'<n"' '~'i "n.• ' l~n,.,..• fnD'o< • On• 
C1RCt.E 511 ON REAO[fl S~ltvlCil CARD 
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GET A FULL HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER UNE 
You're ~ng o win!li~ hond 
when you corry the Ziff-Oovis 
line of computer ~nes: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, ond 
MACUSER. 
Heres your chance to bui1d trof
fk. Establish your store os o full
service center. And best of oil, 
boos1 soles of your inventory, 
while earning oddi1ionol profits. 
ftus-we moke it easy for you to 
get the maximum profit from our 
line. You ~t gooronleed profi1s 
of up to 40% off the cover price 
of eoch magazine. Free in-store 
sales aids. A toll-free HElP line. 
And much, much morel 
So foUow the leader to btg 
profits! To stodc the mogoz:ine:s 
thot move your stock, coli 

1-800-435-5003 
Or write: Fronlc Monziono, 
{)jrecf Soles Monoger, Ziff-Dovis 
Publishing, One Pork Avenue, 
5th Floor, New York. NY 10016. 

LofW 1·2-S, Rlln• 2.2, .. ~ tMn the Rill aM 2.01 
pecbge you're probllbly u.lng toct.y. Lotw 1·2-3, 
Rat••• 3, 1e e1ower d. Tbld'a the pl1ce you pey for the 
two upgredea' lrnpnalve arr.y of new teatures. 

Mathematical Worksheet Recalculation El~tPSod nmo (Moonda) 

~ Wof1CetiMC 
~ repct1$1he tme 
:»utn lO alalbllo a L«us r ·2·~ 
, 01 ~ v.tth l,il50 

~tie8l l\l~tll4 ·~ 
le!.1t~ls. Lo~~~etli'!IM~ 
moro·ottcioflll~orncJI'II:6on ol 
SWicl:tnl ~I tuonclloM. 

loan Recalculation Elapsed nme (NCOIMM) ·. 

The l.o.l ~-~ 
~~!Nmontty 
p;r)l!'.onl lllldd~':I.)'IS IIHI 
~Gdlodulo lof a~NI 
mona.~ on :Jnf 9NC1n 1oa11 
ptlncip;ll Tl'ls =t IG ;a ttpbJ 
~ucishocl'l ~ 

Internal Rate of Return Recalculation El"P"d Time (scconcss) 

lrMmlll Ant of AMum 
Atcaleu•don IIISCs f'll "* 
Prosanl V#.Jo _, lnlllmal Ao1lo of 
Rcl.m btctons. Tholo 
~~btrU:Is 
lndlceM ntlf'dlt'c.y ole 
~amil ~brSotl.-.d 1nttme1 
An of Retum ~f.. 

u ___________ IIIOIIST 

8J2 U 1.n 2A U8 

Save to OisJ< EID4*1d nme {"eollds) 
Tho Saw to Dt* IIKI-S 
rtt:JW long IC ~tho~~ 
~l0$li\'CIIho~ 
~ R4ceatAilcln ., .. ., 
6$\. Ul!inQ the~ 118£\oe , .. 
lclnNil. 

---
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'ow you can produce 
pn .. 'C~, high qu<tHty 

plots without the wait 
required by pen plottcrs 

or PC-based emulations. 
Pacific D3hl"s Plotler iu a 

(i lrfridgt1"" is the llC\'I.'CSt 

and fastest way to emulate 
I IIICL on your HP LaserJcl 

Seri<.>s II or Canon LBP-811. In 
f.lct, it's as much as 100 times 

u.~ohr4w CIVtt f.l§ faster! 
Complex l'ngin~rlng or ilrchitl'C'lural plots 

taking 10 to 20 minutes on'' p lott(•r c;,n be com· 
plck-d within 10 ~'C'Onds! Cnacial whl!n multiple 
rcvl ion :o~nd cht."Ck plots are needed. 

PACIFIC 

But there's more to Plotter inn Cortridgc thiln 
speed. In l'!ddltion to stlndard pen plotter 
features, Plotter m n Cartridgr cn;,blc::. you to 
define 20 pens and 48 widths, <~tatoml\tlcally 
scales to fit envelopes, letter or legal size pap.. or, 
and improves resolution to 1/300 in< h. And, 
)'OU can produce up to 99 quality copies u log 
virtually any media 50urcc. 

llecause the cartridge plugs right into your 
printer, you c.1n plot directly from CAD/ CAM, 
engineerins, or graphics software. 

Pacific Data Products-Plug into Power! 

~C*t ...... 

Robec Distributors 
~PI'tiG1~ 
Hotaham. PA 190« 
(21$)675-~ 

800-223-7081 

ORO.Eti?O~ REAOERSEJtVICECARO 
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Now you can enjoy the power of 
CROSSTALK• and the con"en
ienCf of Microsoft Windows at 

Full.felllUre rue transfer support including CROSSTALK. DART, XMODE.\1. 
YMODEM. ZMOD£.\t, Kermit. and CompuSe:n~ BliM protocols. 

A powerful ~ing language, b3sed on CROSSTALK Mk.4's CASL~ 
laniWIRe· Programming tools are provided for Wmdow1Hpeci6c 
t&W Ule ereatiJig dialog boxes aoo exea~ting DDB funecion.s. 

the same time. 
CROSSTALK for 
Windows is the 
first full-featured, 
full-powered 
communications 
program designed 
specifically for 
Windows. We put 
our 10 years of 
experience with 
PC communica· 
tions software to 
work in order to 
give you all the 
features Windows 

Cro~~talK 
48 u..t«·programmll.ble runction keys ror one ke)'iU'Ote operatioo or 
bast~ or •!Cript.s". In addition, cbc ~keys can bt 
inroked bra custom.ir.ed pull-d<n\11 menu !t!lcction or b)· dieting 
on-!allen iCOOB with them~. 

CaplUrt h06t data to printer or disk file. with "pia)~· of 
captwtd hot!t E(1SS)()n8. 

users have asked ~!!!!!!!!!!!!!!!!!!!!!!!!==;:=~~;=~~ 

for, including: 

lnWgrattd •pbone book' of rreq"Uet~tly· 
talltd computer1 o.llows }'011 to savt and 
null aU settinp for any host romputer. 

Troo "bo.ckground" opilration undtr oU 
V'l!n!lOllll of \\'iDdowg lets y()U tronsfcr m~ 
while working in other applicatioas.. 

EmulationofDKC"ITl02"', 1D~'310l, 
ANSI, and CompuServe• VIOTJO.'ill 
terminals. 

~~and Paste dou. bet'\\'ttl'l CROSSTALK 
aM any other WiDdow application. 

Full support for aU modems. iDCiudiog bigh-apeed. error-checking modms like 
the HayeJ• V.&ries. US Rcbotics HSTnc, 'Th'.ehit Trailblaur'. aDd otbm. 

If you use Windows, you 
need CROSSTALK for 
Windows. See your 
software dealer. autml.l-*-'"'" .. ---... ...... ~*.'lts:'l ... -·-""-" ___ (!)<:;A• 

~ll.lt- [0•·--,....r---• a:a..r.._, ........ ......_ .. ~tl ... ...,....._ 

.... ----------~ORCl.£l780NRl.AUlR~LRVIClCARU 
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U3 tam ~ 6.a2 2Ut 

. -~~ :· .- · -i, ;, -.. Fila Size (kiloby1n) • 

Will you ~efiloe speed II you upgrade eo LONs r ·2-3. Release 2.2 
Ot Release 3.0? The an!Wf!f depends on v.hat )'Otl'le been us.ng 
thu: br. 

PC labs cestod lotvs 1·2-3 22 ;md 3.0 on ;an 8-MHz IBM PC 
AT runnng DOS S.3 and equpped ~Aith a 30MB hard 69<. a ma1h 
ccpl'~. and 1MB of attended memoty (Release 3.0 requires 
3! leMt 384K ~~ m0010ry). The resorts were compared 
agtlil\$1ttlo pctfo~ o4 Lotu.s 1·2-3 2.01. Bonand's Ou3lf.ro. 
and M.it;lo$di E~ #II o1 ~ieh ~A'e had ptiWIOOsly tested (PC 
Af~inf!. N~mbor 16, 1988) using ~Ot< conventional mllf'IIOJY. 

These ~s offer vanoU$ kWid$ of ;aiJIQm3!Qor lntolfgont 
reeablla.tloo features. We reatrlcted our tests to manual 
reeabllalioo. You'l oer181~ see sloWer recabllatoos oMth 
Rei~ 3-.0 than Wgft 2.01 or 2.2. btlt Ou8tVo 8 $10Wer on recalcs 
th3/l arry odtot padtaQO tested. Excblis weest on walg~ maltl 
eakui;Jtions. c::oning in 1tWd on the other two~ t~.s. 

RNIIWT\IMS 
II~ 14-J ,_.._101- ICO'l 

When you're wving to disk. you~ nollco #~In LDtus 1·2-3 
3.0 cof1'1)af9d with 2.01 ;met 2..2, bu1 you'•lako oYOn moro limo 10 
:3'1'0 &ctllllles. U~se. EXcel118iled behnd aJ O(hefs In IOadJng 
from~ (wo ue.od a Locus .WK1 me In tes11ng, so ExceB 
CMIC'hoad $how$ up hort). ~Is fastost both in ~and % $""" 
in loacfng a file from chic. A~ N lhrM vorsions ot l.CW$ ~· ~., 
1-2-3, 2.01 remall\5 the fastest at loading a llo. petfcfming / J ,:J; n.':>" ;.r 
sig~ beG« Chan ReleaM 3.0. -.T ... 4()1' 

The moral Is: 11 you're going to I.W'8de 10 AMale 3.0 « 2..2. 'l 
dO il let !he new fellurM, nee tor ant epeed ~ If you 
dO a lot of recele:uldon8. don't dO 11em INinUillr. and dO 8lCp8Gt to 
M0$01'00~ 

CONTINUES 



Mathematical Woli<shMl Recalculation Save to Disk 
ElapsodTrno (~) 

•J --------------------WORST 

0 
31A7 S03 

Lo:m Recalculation Load from Disk 
Elapsed hne (seconds) Elapsed Twne (seconds) 

zo _____________________ ~~ " _____________ WCJ~tJf 

0 

Internal Rate of Return Recalculation Disk Space 
Etap::;ed Temo (~l 

10 _____________ ~ 

~vcd In . WK I (Onl\;U l..t~tu Sprc•m/.lltt'C'I 
for /)c-,\Jr..l,ftiiC'. whl!l.!h wi ll h.:tvc :J li:.t JlOcl! 
of$219 95, i) tiUI: to:.hij)M)IIICllllli! bcf111~ 
til\! end of til\! y~ 

When it t.'<m~~:- to 2.2 antl Rcle:L~ ). 
L\liU' ·~ upgrade Jlt)lictc arc cxtrcmcl) 
~-on;tble If you bou~ht 2 0 I on \It aflet 
Sepccmbc:r 6. 19~. up~>r.M.hn!_! to ctlhcr 
2.2 or 3 is fn:c uncil thc end of 198?. Aflcr 
tl\31. the upgrade price will be S ISO. If you 
bo~t a vct'>ion llf 1-?-J previous to the 
Sqlc..:mbcr dale. the urt-rr.ldc 10 dthcr 2.2 
or 3 ili $150. If you bought J\1/ll'tJ,\'S ~1XJ· 
rat ely. the upgmdc to 2. 2 i~ S'JO. 

fll) PC MMlALIUE UOVEMBER 29. 108~ 

All in all. the upgr.llk is wonh the 
pri~X. Til<: question is "hil'h one 10 buy. Jf 
)<lU don' t haVI! the hatdwnre to run Rc
ll!:l.<..e ~. tllC choiL'C i:.c-.ny: 2.2. If )'00 have 
the lrlnJware alrc-ady nod you W'3nt OS/2 
\.~..tpability. &O with Rclca.\C 3. Shun of 
1~ faC'IfK~. Y')U nl:l)' ha,•c n f)fllblcm de
cKJin~ 

Ulumutcly. as lotus point!> out. the two 
rele-.ucs are buill around diOC:renc ~ign 
philoooptlic::.. RciC'.lSC 1.2 is nboUI . peed 
and ,.,nail :.iJ.c and be in~ ohlc Ill run on an 
xos~ . Rclc-~ 3 i~ about powet. le<ttlrn::-.. 
takmg full advanta~ of )'OUT hanlwan:, 

RIO Sbo ('Oiob'fte;) 

~----Lr----~~· 

.. 
nnd being oble to run oo diffel\'flt hardware 
platfonns (cvencually). Either wny. the ~ 
visions :1te wckomc a.nJ o\'crdoc. 'The 
~oplc ;11 Lac~ know better th:tn 31\yonc 
elsc that ope ions in the sprcOOsllcct IT1IIIkct
pi3Cc have never been bc:ttcr. The two new 
releases of 1-2-J repw..cnt Let us.· s nttcmpt 
to l..ecp it~ S millivn u....e~ lo~l . and it' 
likely lhal bccau~ or lhc l"aS)'. ioe:\pen
sivc upgrudc: palh. a majority of them will 
rcnlO'Iin Loc\1.) loy.lli~. • 

,\.f, /)m'lll St(J~ iJ r1 ('(NrtrilxttinJt ~ditCJr fJj 
K'Map1nll! 
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One IJtive Fits All. 

Only Tecmar Can 
Back Up All Three 
With One Tape System. 

h ·s what you told us you 
need . A single upe backup 
system tO wo rk with )'Our 
PS/2s:" your class1c·bus PCs 
and - here's the clincher -
your Macintosh lis. Three 
~rery different: architectures 
supported by one high-speed. 
high-capacity tape system . 

Tecmar·s not only done it. 
we've made it easy( Any cxtcr· 
nal Tecmar Quality Tape,... drive 
from 60-to-150MB capacity, 

including the ones you may 
already own, can now be 
shared between PCs. PS/2s 
and Mac Ils. The QT drives 
c::a:;Jl)' connt.'Ct LO 3 Tccm:lr 
hoot adapter hoard inside the 
computer - including the 
brand-new N uLink " Host 
Adapter for Mac II . If ·ou have 
more than one architecture. 
then this is t11e solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others - for our speed. relia-
ORa.£ 354 ON READER SERVICE CARD 

bility and support. And now. 
one drive fits aU. For more 
infonnation . c.11l 'fecmar at 
1216) 349-l()()CJ or (80()) 624-
8560. O r write Tccm:tr. Inc . . 
6225 Cochran Road. Solon. 
O hio 44139-3377. 

TEOMAR 
~Tf!t1t..,. N .~,., .. ·~l•. r.

.Ula#Q-M!Ji._,..._....,........., .... ~-""-"' ... ........., • ..J,~ ....... ~, ..... 

.. ..._ ... --r " aterial 
~-N! U A Ul (;(')li/J#! \ IIO<.tllt #1)!.)/(t 
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As )QU'll see, a lot goes on. Because sud
denly. 16 users can share their ideas, files and 
printers. Thanks to the Micro Channelll4 bus on 
the PS/2~ they can all work simultaneously, 
without hampering each other's performance. 

If these are things )UU would like to see 
happen in your company, 

Connect all vour people then creating a multiuser 
J ~monthe 

to the PS/2 386 with AIX, and ~~!~!~~0~:~,~ 

16 

25 

• t 1 h h i the 486~~ coming soon) JUS wa C W a goes on. is an extremely bright 

0 
23 

24 

19 

idea. The fact that the 
PS/2 runs with AIX~M IBM~ enriched \'ersion 
of the NIX~ opemting system, turns up the 
wattage even more. 

And AIX runs like a 
dw.am on the PS/2 plat
form. It allows }UU to merge 
DOS and UNIX functions, 
which protects )QUr current 

DO i~"CSt~e~t. At the "'· • · ~i§~ 
same tune, tt giVes )OU ~ 
ace to all the AIX and 
otht>.r UNIX applications appearing daily for 
this popular platform. 

And with AIX, your nct,vork is expand
able in many directions. Both across multi-

2 0 \'endor platforms. from SUN® to HPe to 

e AT&T~ and across a broad range of 1 BM 
• systems-from the PS/2 to the R'l , all 

the way up to the Systcm/370.n~ 
21 rr you'd like to see a S)''Stem like 

~ this turning on the juice in )UUT com-
... pany, call 1 800 IBM-2468, ext. 150 to 

find }~Ur nearest IBM Authorized Dealer. 
Or contact )m•r IBM mari<eting representa-

2 2 tive or IBM Business Partner today. Both 
will gladly shed additional light on this excep

tional system from IDM. The ffiM PS/2 with 
A IX. Making )OUr business come together. 

-~- ---r. ----- -- .__ ---- ----. ---- -- ---_ _, __ _ 
-~- · -
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Introducing the WACOM Super Digitizer. 
Cordless. Light· weight .. Pressure-sensitive. 

"A drum come frue!n "The 
lightest, most comfortable pointers 
around." Such have been the 
reactions of experienced use~ to 
Wacom's new Super Digitizer (SD) 
series. 

Understandably. for these new 
state-of-the-an systems have no cord. 
no banery, no magnets. So the stylus 
is ultralight. weighing only 1{3 ounce 

(I I grams). making it as light and 
natural to use as a ballpoint pen. The 
cordless cursor is featherweight, too, 
with superb handling. 

Wacom·s SO series provides 
outstanding performance. High 
resolution: 1,270 lines/inch: pinpoint 
accuracy: :t 0.0 I inch ( :1: 0.005 inch 
available) over the entire acU\'e 
surface,llO( jllSt the center; and 

WIC'OCJI IDC'. WIC'OID Coalpikf' S)'$ktaS GmbH WIC'OC Co.. Lad. 

exceptional sampling speed: 205 
points per second. Sizes range from 
6x9 to 35x47 inches. Standard. 
magnetic, elecuostatic and transparent 
menu surfaces. Cordless stroke. 
non-stroke or pressure-sensitive 
$tylus. 

Wacom. Specia1izing since 
1983 in the world's fmestcordless 
di gi tiztrs. 

WICOID Kom Co.. L&d.. 
West m Cal1lly RO..S 
Par.lnws. NJ 076S2 
Ttl:(l) 201·26S-4226 

Hel~4 4-t·tl.ll:ebubro. Tosbim-lu 371-36. K~ribong·Dtq, Kan>O 
Seoul, 152-020 Korea 

(I) 8()0.922.6613 

0-4040 Neuss I. West Gcmwly Tol)'O. 171 JJifWI ... 
Tel: (49)02101·1«Kll Td.:(81) ·3·9SS-009'7 
Fu:(49) 02101·101760 f'u: (81) ·3·98S·S636 

CIRCI.E 1li'JOS REAUER SER\'ICE C\RO 

Td:(02)869-SS9S .dter,·at J;p\ (()2)'$69.J2.41 



Digitizing 
Tablets 

Pointing the Way 
to Easier Input 

Technological advances 

have made digitizing tablets 

an Increasingly attractive 

alternate Input option-and 

not just tor CAD users. 

PC Labs evaluates 24 models 

from 15 manufacturers. 

by Winn L. RlMch 

Sony. Miss Manners. Pointing may be impolite. but it sun: is c:ffi· 
cic:nt. Whether you WWlt to locale a person in a crowd oc a doc on a 
blueprint, pointing to it c.an save a lotoftalkingor typing. 

llw's the whole point of cligiti7jng tlllblctli . Put a pen or cursor 
in your h:\nd, and ju._\l by pointing )'00 ~quickly and ac:cur.uety 
create oc trace dr.1wing$. blueprints. or orig.lnal an. And cbpitc 
Miss Manners's admonitions, pointing is the mo.st natural way of 
e11pressing >~Lf. A di8Jt•ung tablet IS ;as fwnilusr anti ~)' to 
~eras a pen and p;&per. 

Digui':inR Ulblet Is 1111 atn~WniJy waightforA·wttnn. The tenn 
diglmJng refers tO the ~ of oonvenmg posihOI\S on a plane 
(~i3n x· and }"'CCOrdinaaes) into digital values 1~ ctn be used 
by applications li.ke CAD, iiiUStr.uioo. and p;&•nt progrJrm. A 14b· 
kt is the physical embodjment ol the device and ~ also its meta· 
phor. It resembles the cl&ssic paper drawing tablet. a flat surface: 

tiOVEMBEA 2:a. tses PC ~AGAZmE &JI I 



upon which you can sketch. 
Undcmc31h its StJrf3CC. hnwc~-er, the 

digiti2.ing t.:1blct i: :1 compae" electroote 
mir31Ck th:lt (.~.111 pinpoint a spocific kx:u
lion with an :.IC'CUTA')' a.' fine a.:s .001 inch. 

BeYOND ntE MOUSE 
Tabletsa.redi~t ingui~he..l fl\lm mtee tn two 
wa~. In its native mode: of opc:n~tion. the 
tablet in<lic.rtcs absolute I~ is. 
you point to a p;u1icular location on the 
tablet. l...a1cr. by puttin& the tablcc's pen Of 

a~~ bock in the snmc loc.1tion. you re
turn to the same~ point In ciT ca. 
the point is logically fixed to iiS location on 
the tablet. 

A ~is t1 rcltllivc pointing device. It 
indicates dist31'1CC.S between 101.'31tol\$ r:tth· 
cr than absolute kx::niot\1.. If )'011 rull a 
mouse across a pad. lit\ it up, und mm-e tt 
tx.:k I<» ·~ original kx:ution, it usually 
won't indteate the same on-SC"roen point. 
Y~r prefttenee ()ep:nd:s oo oow you 

wori{ , If )'00 draw while watching the 
SCTCCO, rclathoe locations may be all ) 'OU 

nood. If you W31\ltncroccuncxi~•ngdr.lw 
ing. however. ab!"Oiute pc))ttioning as a 
must. You need to make the Cln·lo4-ru.:n 
(and in-file) digital image an exact n:pre· 
sertt.:ltion of the ~ ;1J1work Tape a 
blueprint to a t:Wkt and you can transfer 
eVI:f)' one of its lines into your drnfting 
progr.un 

'llle absolute/rcltuive distinction bc
t-...'t'Cill.:lhlcts and mice i5 blurring. M06t of 
(oday' cablcts include mouse drivers th.at 
allow them to emulate some 1 ypc of nlOU.\I! 
(MicroSJOfi's is the most J>OpUiar c:mula· 
tion). Equipped with an cmuls11on. the 
tablet becomes more versatile than the 
moose. because it can deliver both abso
lute and rclati\'C positionin&. 

Tablets also differ from mie(! in the way 
you use them. T)•pic;,lfy. wblelll give you a 
coo ice of u~ing lJ pen (or styfllS) 01'3 cursor 
(SOmelin!Q called a puck). A pen makes 
using :. tablet almost indistinguishable 
from orduwy drnwing. In fact. )'00 on 
draw on paper with an inked pen <b )'OU 
di~•tite mform<~tion for )'OW' applications. 
Only tht: pen's c-.1ble will n:mind you that 
)'ou' re conneaed to your computer. An in
cre:~Sing number of t:Jblets C\'Cfl c:liminate 
the noc:d for this umbilical. 

On the other ha.nd. you m:11upul:ue a 
tablet cursor the same w:~y you do 3 

mouse. ;\ c;unof is a hand-size pointing 
device with I to 16 buttons on top and a 
~kle with CTOSS hairs that a.llows you to 
indica:e eX!Ialy a panicular point that )'OU 
wane to digitize. Compared with mice. 

ALTERNATE INPUT: A WEALTH OF OPTIONS 

MICE 
Prirt: $80 to Sl80 

Mice cootinuc 
to proliferate in 

/ the woli:place. 
and as graphical user interfaces ar
rive. even m~ mice will be sold. 
They are by far the most widely 
supported of input devices. Mou..c;e 
tecltnology ranges from mocbuni7.cd 
oolls and rollers to opcieal phO«osen
sors: however. the toc:hnology be· 
hind a fll(luse doesn •t ma)ce much 
difference in ics function3lity. 

Companies are now trying to 
outperform each o ther in rcsolutio~ 
200 to 300 dots per inch is the aver
age range. The higher the resolution. 
the smaller the work space needed to 
move the mouse around. Some mice 
now require an area of just I by 2 
inches. 

A variation on the mouse theme is 
the ALPS lsopoint. a rolling bar that 
c.an move your cursor in any direc
tion. built into the baliC of a kcy
boord. The lsopoint could become a 
big !lucoess on laptops. especially if 
graphical user interfacc:s strut appcm-
ing on them. 

Advantages: 
lnexpcn,~ive 

Most widely supponcd altcrruue 
input devices 

Familiar to most PC users 
The hi~.r the resolution, the 

smaller the necessary wort :.-pace 

Disadvant.aaes: 
Low re.solutjon compan:d with 

that of tableLc; 
The higher the resolution. the faster 

the scroll, which nW:es pinpointing 
an area difficult 

DIGITIZJNG 
TABLETS 
Pr-1«: $429 co n.oeo 
or mort 

Tablets generally 
tc$Cmble a sketch 

pad upon which you can c.lr.1w with a 
pen or a mouselikecur.ror. Some tablets 
offer primitive character recognition to 
let you input datu by writing it on the 
cablct, but thelt tested acxuraey is less 
than optimal. Models with cordless 
pointing dcvi~ (by Kwu and W3COfn) 
give you great fn:cdom in drawing. 

Primarily found on the desks of an
i&t and CAD users. tablets can also be 
u.•:cd by anyone who wants (0 save 
keystrokes by having all or an applica
tion ·s oornmands laid out in one place .. 
Templates for PageMo.Xer, Mlcro:soft 
Windows and other menu-intcn.'iive 
applications are leading thls trend. 

Tablets rang.c in dimension from 
book i.t..e illl the way up to drn.fting
table siz.e. Prices increase proportion· 
ally.and the largest models arc usually 
found in architectural and engineering 
firms. not in the possession of graphic 
:~niSJ$. 

Adva.ntagt.-s: 
6xucmcly hjgJl rtSOiutioo ( 1,000 dots 

per inoh and more) 
The ability to unncst menus, putting 

the entire menu tree under your control 

Dlsad\<8Dlagts: 
Rela.tiveJy expensive. o-p«ially when 

they are used primarily as menu time
savm 

The higher the resolution. the larg~ 
the fooc:prinl 

NotiU widely supported by software 
as mice, making usefulness question
able for some applications 

Copynghted matertal 



TRACK· 
BALLS 
Price: $95 to $l69 

A trackball loob 
very much like a 

cue ball set into a base. It Jet.s you lnput 
data in either two or lhn:e dimensions 
and move the cursor around the SCI'Cell 

very quickly. UnliJce a mouse. al:r'ICk
ball doeso't run out of desk space or 
need to be repositioned. · 

Logitcch's new $149 TT111CkMan 
combines a small righr-thumb-operated 
trackball with three mouse-style but
tons to provide the best of both tech
nologies. 

Advantages: 
Small footprint 
Use mouse emulators. so have wide 

support 

Dlsadvan~ 
Unfamiliar to majority of PC u._o;ers 
Relatively low ~lution 

TOUCH 
SCREENS 
Pria: $lJO to $995 

Touch screens let 
you touch a menu 
select ion with 
your fmgcr to ac

tivate a func:Uoo. Most screens use ooe 
of two tecboolog.ies: either your finger 
lntem.~pcs infnlled light beams criss
crossing the screen surface. or it closes 
an on-scrceo circuit Touch screens ate 
excellent for public iruorrnariorl serv
ices and for training purposes in any 
number of applications. The Je:adlng 
manufacturer is Hewlett-Pickard. 

Advantages: 
Good training tools 
ln mnny cases. resolution is com

plecely dependent on the pointing 
device (a pen will have greater accu
racy than a fingC1') 

Disadvantages: 
Environment-sensitive 
The tendency to J()(Se their sensi

tjvity as screen c~tings wear off 
Touchin.g the screen becomes tir

ing at n PC set up with the screen ut 
eye level 

Fingerprints can cloud the screen 
and create glare 

LIGHT PENS 
~: 5145 to $200 

Ughl pens can be 
used like touch 
~.allowing 

you to point to a function on the 
screen. You can also use them like 
tabfe.t pens and actually draw on the 
screen. All light pen.~ plug into the 
pphics adapter and send electron 
beams to the adapcer to pinpoint the 
peo's locntioo. 

Adl'an~es:: 
Flexible. can be used either us 

touch screens or tablet pens 
Good Ullining tools 

Diudvaat.qes: 
Noc widely supported by software 
~with touch screens. you must 

lift your ann lo the screen 
M<m light pens also have a cord to 

contend with 
To get p~el;xXot resolutioo. you 

must include special adapter cards 

C\lrs<n are more 3CCUr.l&e and less com
fOrtilble 10 use. They are generaJJy gripped 
with )'OW' fingers extended as i( )'OU W'Cr1: 

picking up some kind of in.<jCC.'\( thallhreat
ened tom~ up your Jes. In general, cur
sordesips coold use some rethinlc.ing. 

DISllNOUIStiNG DtOmZEitS 
While this S<ampling-.some 24 tab
Jcts.-..rnay seem di~'Ct'Se. itaeprcsents ooly 
:t slice of the cablet rnatkc:f. Cumnt prod
uasrange from those the!~izeofpapetback 
books 'o full drafUng ~Jes. They differ in 
che accuracy and re:sotuUon they delivet 
and in the speed at which they tranSmit in
formation. At t!Qrt, they usc: a vanecy of 
technologies 10 detc:rmine the coonlinates 
of their pointing devices. And the poiming 
devices thcm~ch-es have lhcir 0\\11 spco
li\Jm of difference$. 

Size is pcriaps IJ1e lei&St lmpocu.nt di· 
rnc::m~ ot digiti~s table~s. M:my nwtU• 
foc:run:n offer tablds idcnti<:al in featur'e$ 
exocpt for the dl'llwing ~. A product line 
may cmbraoe a range from 12-by-12 to 36-
by-48 inches or more. How much space 
)'OU need depends on the application you 
plan co U!lt, the inl.l3CS you wish to digi
lite, IUld ho"' much you can spend. To 
bring t1us survey down U> si~. PC Labs 
sarnp&cd produas tba& wen: as c:lo5e as pos
sible: to two $Wldard sizx:s, the popular and 
inexpensive 12· by 12-indl tablets and 12-
by 18-inch models. Larger-sin: table6 in a 
manufacturer's line can generally be 
jud&od by their standard-size kin. 

One inrcresting product not quite n:ady 
In time for eY:l!uatioo is the Personal Writ· 
ctlOSL, 3 oewamval from the MacintOSh 
arena. The Pcnonal Writer includes 3 2..S· 
inch-wide: miniarure keyboard and screen 
right on the tablet's rue~. und since it e;m 
emulate )'OUI keyboard and handJe puJJ
down menus. it is coinJDlible with any 
program thtu runs under DOS. GEM. or 
Mlcro.wjt Wl~•.t. The ~ Writer 
can aho n:cord and $COre hundreds of mac
~ for arty appll~tion. 

Another model. the Personal Writer 
15SL. offers handwriting recognition tblll 
can conven )'OUJ scrawl into plain. bold. or 
italic cypc io any paine size. The PtrsooaJ 
Wriotrs :ve :wailable in a I'Df'l&e of sizes 
rrom a2-by-J2to 42rby.()O inches. Price$ 
san at $799. Cont.tct PmonaJ Writer. 
1900 Avmue or che Scars. #2870. Los 
Angdd. CA 90067; (213) 556-10()1 . 

1ltE StZE OUESnON 
Btgger means more pnxiK. because tablet 
pteeisioo is mcasun:d by the number of 
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ElecttO'n&ptc ~110 11111& most oommot~techndcg( u~ "' tati& 
U<e nl<IIO ()1(9COOft ~~~ ~ •n M\'011101'1, 1~ ~15 ua~ electro
l'llltgncoc I~ ~-;y,__IO z.e10 "'on 01 ~ bco:lton. 

Th6 s-(Sttlm ' ' oomQt¢E<t ol two '*" sna'llt!M! Qlld on !he talllet 
a110 a COI"C)'emintat)' .1ntemi col In flt poln11no CW\~ ll!e O"'d Is<~ 
:;croonlfw ~~~~o-<lmt:nsonal array ct w 11t:$ or oonclleelvc tl&e&' ~oeo 
IIO'T'I I 10 5 rd'l_,an The COl IS 8 IOOC> 0111M8 lQeal9Cl 8>17'1ef ll\6l:le Q 
pen Oot v~D~f onotchng ltle ro:.clo ot 01 ~~ 

TransmiHing 
wave 

T~c::~ty. tN:t 0011 ~Ill II brltll !)U~ ct n:oo wave~s. 11t'tch 1: ro
~led t:Tt fl9 gild ll!e $10~ ~~ "'me g1d _.., .. bt 
~:.1 .n nM! pe!l)Gf'd.cull'lll)4a: rl•111ues !hat I'll a 
O'O.Se6t 10 the oof Q.VIfiO t11e tablet a rcii'O'I 
ncl~cn Ol lhltiOC:II>On Ol IIMI COli l ho 
line ~IIC>t'l Of the CIC>I IS ckltef· 
mlnod l:7f tho delay DOtwoon 
the ranamlM~Cn 8IPICI 
I9QOP1on ot nugM 1 
the Q)il • ()rocdy OYOI 01 
gnd nco. tho del:ry ~ 
m~t~t'l\81; l•r• met,_ .. , 
bett~--. tt~'O tlllii:G$. cno c1~y 
Sll'eU:I!e5 to till rnaAJmUTI 

Som9 Ub•r8'1if1o& llll$~re 
U$1"9 1le t~ct grid a$ a ~cor and tno 
ponlc!r CIC>I ~a ICC:Ie'll!f. bA lt\1$ orr~ll:> 
1'10f8 df'ICI.Itto &hletcl rod" mote W'll 've ao tiOii8 aoo 
lntcfletenco. 

Tht lectlnoiO!tf ct Soenc. ~ · Gr~ 
GP 7 M:aftl "coUd bo oo--..cnbod u tn~IOd 
1141 td'CIIOCllliM The sySaem·e ~niii!Q clevc:es 
emlt a &tlaro c•cJc tl".e «~am dOl A par Ol 
~~ m;~n~~~ e;ar$-l~n lOt m. 
noeo Utef.ng OIJ( aiiCMJnei:; cuap1lh0$0 1n flO 
IM9fllrO'n 65oo 7SkHl Thedi$Wl081rom 
potllng oqyiCO lO rNCfllPTIOne~:; ~~~~cull! too 
t..elnglhrl ~ol !;Ound andln!OUQh IT~ulll· 
11cn flo x· QllO y coord~ oltho po1n11n9 
dc:mcti'S po~on eM b& dtltetmrltld 

$dgnc:q Acc9$$1011tUf QUIIM$ WoO pl010111oc 
tnc t'M~C~nt5 to genetlll~ hi t.amc: !l~ls. lhrl 
pens u98 SQOr'"- 09PI. eocn are ltlooetE4 b)' a 
600-voll PIJ$e 1118 50U'ld em- eo b'J ate dev~ 
1$ lnallObht U'llc:os you nold 

N pet~ Or Q#901 
~IOyou'a¥ 

ao...o .... -
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~lwi decod"' ttdlnoloO't f\Ubtll· 
~ 01 thin 61, co;s.~~ng 10 p~ c1 tho 
wte 17Jd u~ In more-convt!llliOne! 
tab\e1S ~ ITie lnolum-M Oltde 
~1191; ~ r\i.de lhO QPOICIUQ 
t::ib~. t !l Yl".:sl to U!o do::t ~ the 
~un<' .s eirro6t CIOt\'IPI!It~ 
ITIIIIGp(WOI"( "'qll l.oo._ through i1 
Set p>.ctl RDT~It!S IO.bletllllld all you 
c;;an ~ c:; ~ 1:~1111 p.l710rn thRIIOCIITili n~ 
IIIIYI"t-"tt loslde th!l gta!:!. 

The c~10 clecodlnD &y$')8m 
work!l by ~3I"''J11 '<llllliQC: gr-'CIIC!nl 
acfOSS lie n1m Thas ~. Induces 
IYlOtllet c~ \'OQoelnsde ,,. 
CUI$0' or pen. Thu volta;o ~ pck.cxS !!em 
eachOIIN:IIour !.dMOitt•edQIIZ"'' 
¥1:01 In~~. :It'd UronJ 
lt'l&rtnooi~OO 
Volt;!~ de\'9loe>OO 

lrOI'TI eoiGf p.; ln&id& N pornbftO 
~. lh• 'Y".am delecti ltl9 '""!>On 
ot ti'C oornhng dcrvlce. Tho an:alog 
~cs are cotM!tted 10 c,gc~al lorm 11M 
life 111en P'~ b)' a patemecs 
cncr ccrrOCIICC\ orwt 10 c:om~~ 
I Of ncC'Io~ in lhrl !:~ 

tne rewtl•-& Cec«~ng t.'{Stem 
PfOmr~ ~~~ ~::~mo ~c:lulicn and 
ACOJrocy llS ~ con•'eflllonQJ 
IIIUc:tromllgM'I e mbc:-~ 1,000 point: 
per lr'ICtl " •th aOOt.onch~t.l.CY lll8 
m3.ltlmum d!UW.ng ::pc!i!d ol tho ~lem 
'S hmilecl 1:7t the eleCtfOI\_d Of fie pad 
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fiNANCIAL POWER 
MADE SIMPLE 

... Onr soo,ooo IINrJl 

"0"~ of th~ Hit aU·around prograMI t11h" 
writt~ . It'$ ~tuy to ult ~"" if )'Ou'rt a ruwict 
a1 c:omputtr ltc:lmology arul ptrsonal finanu." 

s~ til•k 1»rJJ srr.·1, MM., r~-

"Nothing htat1 Mal'laging Your Mol'lry." 
PC .~llq:c;.iru 

............... .,... .... ,.., .. ,. 
fools rw ..-,...a,.,_ firt•riol 
~ ••. ... " ...... wfll.m.c. 
,.., """,. .. Ill,.,. •• .._,, 6ave 
.... '-"'to .... ., ... 
~ Budgeting 

~ Check Writing 

._ Ruilt·i" Ched tFree •• option for elecu-onic 
l>ill paying through the Fedel'31 Reserve 

• Tax Planning 

• FinanciaJ Calculator: Morttfclgc:. 
Retirement, College Plannmg. and more 

~ lmuran~ 

• Loan Amortit.1tion 

• Accounu P:~yable and Rccei\'able. 
Excellent Busineu features 

• Ponfolio Manager 

~ Net W o rth Calculator 

Ju$t tear and mail the post.age·paid card 
today and )'Our FREE Demon.~tratJon Dilk 
willl:x: on it~~ way to your home. 

T he card is missing? 

Call 1-20~222·9150 
or ~·rite : 
MECA Demo Diak 
P.O. Box 907 · W~tport . CT 06881. 

for ti6R 18\lt PC.XT. ATilld (X)(l)pWIJb. oocnO«I.IIt'l' 
!0<~ ~ AlkaU 00t florPT cl,..., 
IUK Appio- 11•. fl r. l k nw.ncs. &O<cturnn monnor :ro~tl..dm'tl 
)l;(inkah Pl..., st.. II. tdl>l.dri•n.OIIf u k•• ~~ 
An~ln )'l)' ~ncl ~.b' ..... N04 n:oprpovtrcterl. 

C- I~ \l tc;A • .)It ll:hcn:df Awn"' • Wro,o,pon. cr 06!80 
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lines that can be n:soi\"Cd within an inct.. A 
48-ioch tablet will resolve foor tm\CS a1 

many poinlS as a similo.r 12-indl one. The 
bigger tablcc will also be more tiring to 
usc--you may have to ructch llC:'rotSS the 
whole surface co draw. Then again, 3ppli· 
C'alio~oflen allow you to~ thesizcortbe 
digltit.ing an:a. You <:<Ul do your c:oot.n.e 
drawing on a small :sc:c1ion of the tab4ct and 
usc thccntirctabkt for detail work. 

The useful spare on a tablet varies with 
:~evcral out~ide ractocs. Both the applica
tion you run and the tablet dtiver you usc 
COOtrOI how miJCh of lhc surface is pu~to 
wocic. f-or c:~ample. AuuJC,\D pro'•ides a 
TAO LET CfG COOliTl:alld lhat allows )'OU 
to shrink the tablet space actually devoted 
to screen manipulation and to define por· 
tion.'l of the tablet 3S mc:nu areas. To g.i\'C a 
general indication of the integration of 
each tabkt with typical application pro-
81'1\lll'>, PC l..abs measured the default tab
let :llefl devOied 10 t\UioCAD dnlwins (US 
~ co menu acllvacioo) before COlt · 
lig,ur.uion. 

If you· rc drowing freehand. speed may 
be lhc: most imponant digitiz.ation issue to 
you. A tablet must be fru;t enough to follow 
the {j\lickcst motio~ or your hnnd. The 
poincs-per-secood figures are 3 general in· 
dic:!Aioo of the speed ~t which a device ro
lay:s c:I..!Ordin.UC$ to the applic:.atio~ wich 
whkh il communi~h:s . Howevc:r. thi 
$pcc:d ts depefldCTtt Qll lhe C:OITVT1uniC41tions 
~t~te of the cnnnccrion between tablet and 
hOs1 (you 'II W:U)t to usc the fasle:;t d3u r.lte 
pMSible-serial speeds or 9.600 bits per 
secood orquicl:et). 

The speed that is rep<lfted by the manu· 
facrurer of a tabSet does not always accu· 
Dtely repn:se:nt the pc:tf~ you ~lly 
gee. so PC Labs tested druwing speed un
du actual-usc c:onditions-<lrnwing lines 
and boxes ~ rapidJy as possible: in Auto· 
CAD-and also evalu:ued performance 
subjl!(:ti\-ely. 

Two f:JC1ors an! impott3Slt for cl.ett:nnin· 
in$ 14'hetflet you ca.n use a 9.i\'en tabl~ m 
~1: sofiw:~re and emulutlons. The M>flwarc 
dwt CXJ!llC) wJ1h ;l ~;~blet ma)' inciWe spe
cific dri'oer.s co allow the tablet co work 
with g~,rr<: appli<:acioos. Mou:se ~upport 
usullll)• cakes the fonn of a driver. Muny 
l)llplications already have buiJt·in support 
for tablets. With t.he:sc: programs. rt'~ im· 
portunt that the tablet you chocxsc worts 
like one that your favorite spplicntions 
know. Most tablctscnn crnulatt one or an
othef of the more popular datil ronnats 
used b)' digiti2in~ tabktS-fOf inst"nce, 
lh3t of the Su~phks MM Digitizer 

f!BI PC I.CAGA21NE «011E IA9EA2a.l~9 

Series tnbkts. Make sure that the l.ilblc:t 
)'00 choose emuJutes something your soft. 
warcsuppons. 

POIHl1HG DEVICES 
The pointintt de vi~ that accompony di!ci· 
titing tablets are myriad. from a useful· 
ness and ~tlity standpoint. how'C\~r. 
lltc most important distinguishing charac
teristic we round was cordlessoc:ss. Most 
pointing devices must be tethered to the 
tablet by a cable th:tt is us.od to oonununi. 
cll£e position inromtatioo to the tablet elec· 
uonics. Tworobte~ 1\.~iewed hen>-KIII'Ill 
nnd W:w.:om f)TOdaJcts-hlve oordle:ss de
' 'ices. In testing. th~ proved a great COO\'C

nic~. Not ooly was then: no cubtc to tan
gle. snarl. and resist our drawing effons. 
but oordlc.ss opcrstion also allowed ~ to 
!>Witch belwcen u.~ing a pen and a CUfS.C)( 

iMlllntl)•. 
Of COUI~. col\ll~c::ss can be a ~ 

lcm. too. CoroJcss pens and rui'S{)rs can be 
misplaccd-accidents lly or othcr
w~'-jUSI a.<; quietly as Sic pen •. Notrl\at 
t1 coot will PfC\'Cnt a thief irom liber.11ing 
lhc pointing de\•ice (:100 fit J>tice~ ur> to 
S2.50. rhe pt<>:\pect lll3)' be temp«in8). but 
rlt.e c:<.W dllc:.~ ~-e us a rernin.da noc h> put 
rlte flCrt "' Y')ur pocket lind M:rull oiY 'lbe 
con.! can <~l~) pre'-ent un expeMh<e ~ 
rn,ll\ droflpins 10 the: floor lind being trod 
UJXI(t 

11~ shltpe tutd fed ofll~:u~ror pen is 
the:~ ~bjc:ctivef¢01ture of any wblet. In 
!(enem.l. a pen feels like a bloated bull
point. not unlike the typical technical pen. 
The cursor is 3 hunk of pla.<;tic that pro
vidi!S 3 plx e for butt(m.'i. 1lu: number <If 
buuoo~: you need on a cut:~or depend 
lll()Slly on how many )'OUr fa,'Orcd <~ppli<:u· 

tionStJppons.; a 16-bunoncurscrwlll mtan 
that you might rurely have to go back to 
your keyboard to select functions. but 
you' ll probably have co squint at thceW'SCf 
to figure out which btl non does what. 

Pens differ in the number of oonons 
the)' offtr, too. In g_Q~Cr.ll. ail pens give lll 
least one SWitCh lhat's activated by press
ing down on the point, the ti~switdt. A 
second button (and sometimes a third) on 
lhc: side or the pen near lhc: tip may also be 
available. How wonhwhile sdditional but
tO~ are de.pen<l'l on tl~e software you use. 

Sometimes pe~U~ we discing,ui$hed from 
styli in thnllhel:utcrdon't contain inksu~ 
plies. With few exocptions (notably the 
ZcdPEN), pons can be: equipped with 
dummy inkle$.'\ C31Ui~es 10 naake them 
intostyll. Ptn·slll1ped pointing devices ll'C 

uniformly del;(.-nbed as pens in this article. 
A new kind of pen , the ~urc pen. is 

napidly ~coming popuhu. Instead of 
mcn:ly indicllling on or otT, the pressure 
pen sends out a digital value C'On'CSJXlflCiing 
to the force applied to lhc: pen tip. This 
rorce can then be U90d by an applic:.alloo to 
indiCflte the widlh. weight, or cob of a 
hne drawn in lltu.l application. u fc:aturc 
pasticulnrly useful in freehand sketching. 
Ptcssu.re pens vary in the range of forces 
thc:y cun detect and the number of pressure 
levels they can digitize (typically from 64 
hl256). 

All in all, you'll find more variety 
:~mona cabeet.s than amoo2 just aboot any 
othct kind of input periphenl thAt you can 
connect co your computet. Whidl one is 
best f01 you depends not only on the quali
ty of the product. but oo your ~terence,~ 
and appllcati()(IS as well. Hen:, \n alpha• 
beti~l onJet by e<>mpany name:. are eva.lu
at.ioosof24 rno<k.ls. 

ALTEKCOAP. 

Datatab ACTI212 
~Frank Ba n 

A$ a munufacturcr or digi tizing sys1c:nu. 
forover 18)~.ALTEKbasbccn.aJcad
ing supplier of tablclS to mililar)• and gov
emment agenciC$. Gi"c:n lh3t such a time 
sp;m tn nny oomputer-rclatod industry is 
epic. you might cxpeot old·world crafl~
manship. lncb:d. lhc: Daro.ta.b ACT 1212 
gi\'cs )'00 th:at- pemaJlS a bic more of it 
th~ you w;tflt to deal with. 

Quite unlike t~blets featurmg plustic 
<:nbinct:s and surface-mounted circuit 
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ITcrentmg :1 multt~nninR color moni~ so ad\':lnced its comJXtllhlc with \l lllmll}' all du• 'ideo tmdard.~ to date. 
And \\ith vi<ko st.111danls to come. like Super\ G.\ and ffiM1: 85l'i· A 

It's ~le Cl391 Pan~lSmcn~ color mo1lltor. And ,,.h1~ther )UUr offin PG are runnulK ll~tOJtc-sn~. CGt\. EGA or VGA.lhis 
14' ' ~.ulasoJutmonitor \\ill dhpla\ each U> tiS hbt ad'l'illtlabre. 

Of cwrse the f~uta..c.;mc momwr ts comfonable m \irruallv ail} IB~1 or ,,,,than optioml cable I Apple Macn~ U 
ern ironment And,,~\~ ~en $ nu:h ~ rn \fllrcoml<rt. a: ''~I \\ith an ~tlC <biWt reawring 6ilfiHtlOOJ1ted oomrols. 
1ihtswiwl ~utd \11d te"<t color S\\itching &urn Wl'\!n to arnbt.T to papt-r "lutt: 
in m n~ Titc affordable PanaSmc CJ391 monitor ll~ fut~ o·t d~la" 

For more utfoonauon or the name of \oor authorized de:der. cal · 
toll-free 1·800-742·8086. . 

\II 

CUtO.E 1.2:2 ON READER SERVICE CARD 

I\T7fJbcmL,·, f.omputt·l~ Prmlt'T\ WfJU.'r.! 
7JjN117llt~ 11fllllil011111ft• 

Panason· 
Office Aulomalt 

l'l%1:1!1\1 ... 
Mu.USClnntrtg Colee 

\t«lilllf 
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~~,eSS ~~ou ""'""'"'Ibn!: sa .. ..., ~~ ~#~ lu~a.,~ thJ.l besng the roo.: pa.-.erful.mJUntinl: 

-.of!ll-a:·\1 ~ 1'> 1101 eno~J6)1. llln.l)l resit11lle eohc&rw. 
lnlnxl~tg tl~ 1>:u1 Pro)OX)Unling St.>nes.. !he ~11· gtrk.'rubon m aa:xMJ~tins Slil\\· . 

SWt \\llh lhe Sl29? I Sm:tllllusire\5 N;oour;ung ~ne:s, a set d Slllgie USE7 p~ designEd ~1/ki · for the 
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boards. ALTEJCs model is buill out of 
such =thy wmmodi1~ as oak and stc:cl. 
The end result is a ltl.lXed blessing of sur
prisingly detailed ~'OOOnnnship and ju.'lt 
plain anciqujry. 

The l:lblet iuelf is boill anlUnd a mi· 
tetro oak fr3Jneworl: ro,'eff!d on rop :u~ 
bouom wilh Formica veneers. and lhe 
edges display their woodgroi.n (or o1l thc 
wortd lo sc:c. Handsome:. perflap!l. bur this 
cOC\SU\Jdion would appc:ar 10 be an inviUI· 
lion 10 dime®On~ll imti\btlity in etwiroo
menb wath Ouctunling hunudit)'. 

Buried within is the gridwotl: that ~ 
,;des this clcctromagnctic 1ooler with oc
CUI'3C)' to within 0.003 inch-higher lh3n 
)"Oil could C\'tr be CA(lt.'CtCd I{Hl'1!1Ch Wllh t1 

hand·held ~~or cursor. ol which sevcrnl 
an: avrulablc. 

lhe work spoo: itself is far larger th3Jl 
lhe 3Ctivc al\'3. 11\1!3.\Mr'lg a gene mo. lS. 2 
by 19.2 inches. If you hu\<e" huge d~k· 
101). you'll rtli. h 1he~~ foq~n,,, 
cun.or.. and rulers for many ,though. che 
ACfl 212mayde,'Oustoomuchrcul~atc 
for ics capabililic~. 

lhe wocting sutf11cc of the ACTI212 
resemble a Formi~ counlen<>p. wnh 
nodlin!! to clutter 11 but ;~ l~u in the upper
right comer. 'lllcn: is no rndirnuon of thc 
boundaries of the: octh-c lii'C:J. which mc3· 

surcs 19.3 by 13.4 inches (judging b)' che 
cur~or' s prox i rni t y LEI:X). far laf'8CI' than 
the manuf:I!Cturer' ,cl:linl of 12 by 12 inch· 

Al TEK s Da&eteb/CT1212 repreeents 18 
~ ot cJigdlllnQ t'Jipel~e~~tt~ 4llld. at s t,:no. 
,cu pay lof 11. /tJ -~diY!OeS In 
emHIOSI opiiCnS Tho Datalab' S resc~U~Cn 
ancs tft:IQ/Iat;y n supen«, w ttc ~ 
,.., ptalftlymakoyoulhf'*IWQ. 

DIIIIIDACT12t2 
AlfE'KCorp. t22 10 PUn Qtdwd Ct~ 51\'1:0' 
sp,ng, W 2.0!IG' ~I 572·2!>!4 
UtiiPfb: T~$1 .310.~ $$15. ~ 
$t20.0'.(It.QOI!onor SH~ ~av~. 
$200, !~curter $3&0. 
,_.....;SeQIQCrt 
en Slort: b rr.~~yha .. • ~ lalgoffllln 
~R'l!S'*w...,cr~ bl& 
U.CII'fMol"'ou•.-..o~• ~ 
~l.on. ~~pt~Cit!ITW<#IO•"I~ 
A'-lO<NIII_,•t«<'"""d 

~ aoolelHRE.t«RSS'\'tt<:AAO 

c5 . A l> with mo. t of che o1her tab lee~ . 
lltough. thi Onl!'s c.ldauh work:.pttce, 
when used with lutto<.:AD. mensures u 
smaller S.S by 10 inches. 

A Jlhoogh a sty Ius ( wtl ic h C'.ln double: :IS 

11 ba.llpoina pen) i:~ available. more llSCful 
arc the three svaibble cursor.. (2-. 4·. and 
I ().honon). Each is preciscly machined OUJ 
,>( opci<':llly dtat pla:stic. with a g.ene~ 
1.5-inch cross-hair n:ticlc. 

BujJt aroulld 3 Z8R mic~. the 
ublet'li controller board is mounted in a I· 
inch·\leep teel bolC thut 1S :ttUtehe~ to the 
boclom of the t.abl~ . Around the pmmc:tcr 
of the box arc connectors for the scrinl·port 
cable. tablet cable. power supply. and 
pointingdc..,icc. 

Seuintt UJ> the ACf1212 :u PC l..ab-
pro,'((! cu be a r..llhef fru.,tr.ltmtt c:~pcn · 
c:OQ: rr the factory OJP swa1rn liCIU~ 
don't won (they didn't for us). you' ll hli\'C 
to hunt orouDd for a Pbillips scrcwdriVI:t to 
remove the bottom p:~ncJ fm.n me conuol· 
ler 001(. Ncl(t, open lht: rlllinWII :.u1d di~· 
cover just how unclear do::umentattOn CUll 

be. Finally, call ALTEK's lechnical.sup
pon: they'll help )'OU configure it. 

Bul lftat'sj~ the ~. 11acrc is~ (i"e· 
:cc:lecuon oft· kcy menu th:1t mu 1 be 
mounted JUSt oucsldc the lowc:r·lc:fi comer 
of the IIC'tivc an:a. Forthis. the rronu.al n:c
ornmcnds llllaching a tmninnlllnd mrut-
11\tl the: lUI K· :ul\1 \~In:~ II )<tiU 

don't ha.vc: u terminal ~Qdilr :a~ttilobfc:. 
you can ll.'IC one of the C\Jrsot"S and mali: orr 
the oo.i\'C area.. which is indicated bv the 
C'UJ'SOI''s prol(imit)• LED. Once the proper 
area is locatod. mno\-c the backing from 
the: JXlPCf' l:lbcl3nd mount it on the bo:ud. 
Given this product's lisa price of around 
S2.(XX). you wouldt).pec1 the n\31\ufactur· 
ct ro nlc.lSW'C the acti \'e ~ sod mount the 
bbel for )'OU. 

Testing wtth AwoCAD n:'-eakd h:s~· 

than-pctfect pc:rfOfTlliiJ:l(t. CoonhiQlc: out· 
put was quicc s.low. resulting in a jumpy 
OO•seteen iJn33e. and huuon clicks ,..~ 
commonly m~~ if the c:ur..or or pen Wb 
moving qu.ickly. The ALTru< tablet w·~ 
one o( the few that exhibited SJgns of exter
nal intcrfen:nce. Wilh the pen resting on 
the tablet. the imli8C jumped nrou.nd no
tice<.lbl)'. perh:tps affected by ano~her ta.bkl 
set up some 6 fc:ct uway. 

All thnl hand CTUfts~l\3~\Ship U'311Sla.tes 
into hif)l costs, and eot~.~iderins th3t a min
inllll configur.1110n (t~lec. cootrolh.'f. :tnd 
pen> Will e~ S2.00S. the ACrl212 ll> 

overpriced in R:lution to icsequa.lly capable 
competitors. 

CALCOMP 

DrawingBoard 2300 
Model23120 
CaiComp 2500 Series 
Model25120 
by Wlnn L. Rosch 

(;aJComp'l> Omwing9ootd 2300and 2500 
Sc:rie:l tabl~s tile 3 pK:tun: or cvolutioo in 
~·The 2.500 Series is the carly step. 
the fonner quintessence of dc\'Ciopmcnt 
'\Utldcnly oveNI::dowe.d by :111 even rnote 
prvnusinp cou in, the: Oruwint:Bo:.ud 
2300. 

Although CaJComp has been known as 
n supplier of PC periphernls for about as 
long~ 1hcre hs\'e bocn PC~. these tahkl'l 
l~rk bad. further- to 1971 . 11\c yt.!Ar TalC~!> 
S)'I>ICms was rum'ICd. That company an~ 
ducc:d us tirsa clectrusuuic: tubk:l in 1974 
and lx:camc pan ofCaiComp in 1980. 

In tt!C C\1m:n1 producl hne. the Dr.lw· 
ingOUW\1 '2300 ;end ell( 2SOO Sencs :u-e dls-
11~\Jishcd as low-priced. high·pcrfOOn
ancc models. rcspcclivcly . But the 
drawbacks ofthc 2300 line an: so SC3tlt as 
to make 11 =t tup t huic:c PC r:tbl~: 1~ 
2.SO<h. oo the other hand. are :uchuic curi
osntes. 

While: functionally similar and sharing 
the ~lC pointint dtviccs. the: two Ulblets 
arc 3CSthcticall)'. cr-goncwnically. and opet· 
:Ui<)(I3Jiy di.~inct . Tile 2.S()O inc»rponl~ 3 
number of &ood it:bs lh3t all! fi~ runed in 
the 2300. Two 2500 model~ are availa~. 
che S91S Model 25120 with a 12- b)' 12· 
anchdigituingarta.and the SI .27S Model 
25180 Wlth a 12· by IS·•nch di~ititing 

NOVEt.ISEM!l, lQQ!.l PC 'J"'G~INE; fBI :il 



Introducing the CM-1440 and CM-1450 
Out ttrw mulu·~nrhnmous. miJtf..ta!mtttJ,. .l$mrrr tkJ.t pitch /fi'OniJur:~.. 

Km~168 IOlhi'tlll 
~ (/}1 lnltrliiCCd Non•lnt~:rb:cd 

It Took Guts 
To Improve On 

'lliilitron· 
Technology. 

The amazing))' sharp im~es on 
our new CM-1440 and CM-1450 multi· 
smchronous monitors are the result of 
a· unique marriage. The finest Trinitron 
tubes. made even sharper b)' advanced 
Sciko Instruments etectronJCS, or "plls:' 

Guts like a single linear tracking 
circuitlhatssoadvanred, itad~toall 
"our software. Automatjcally. Other 
inanuJacturers need a dillerent circuit for 
each software mode. Which means a I<X 
of circuits that could cause problems. 
Toouronclhatpn.""t'CJ'Itsthem. This 
same circuit automatically sizes and 
smart centers in!ages when )'OU switch 
between CGA. EGA. VGA. Super 
VGA and 8514/ A modes. ll ensures 
shaJp images. Wilh up to a sparkling 
1024 x 768 resolution. 

B)' putting more electronics into 
fewer parts. we add capability, reduce 
proble~ and irt<nase reliability. 

Thats lhc kind of guts it takes to brigtuen 
Wind~ and all )'OUr software. Give 
u a look. 'tbu '11 see why true monitor 
beauty is more than screen deep. 

Call l-800-888-0817 E.al03C for 
information or an Aulhori.zed Dealer. 

§I] SelkD Instruments Inc 

S.0.4nlot•MI-\\('\'A, I<V K~Yl.illum~/IU'"v;tnv.J\<Wrt .• 'i.>~kJf' CA 91111 (#:\I}'I}}.Wfi J '""1\'Nrl\ll~.._.,,,.,~·ftSfoyC•~+m?l al 
ORCU~ON REAI>ERSERVICECARO 



area. The 2300 series comes in thtc:e si1.es. 
the 12- by 12-inct.23120 forSS9S: lhe 12· 
by 18 ·u~h 23180 for .SJ.09S; and the 18-
by 24- inch 23240 for S2.49S. We looked 
at the 12- by 12-inch modet of each line. 

The Drawing.Ao:lrd 2300 Model 23120 
proved tO have itS own elcpnce. It' hanJ. 
ly more than il Oil.t ~uan: meMvri.ng IS 
inchc:s Wlde by 16 inches long; its wedge 
shape tapm up from half an inch to an inch 
and a half high. bo«om to top. lis acrual 
3Cti \'t 3tiUl pnwed ~enerQU\, me~u~ 
12 25 by 12.25 i~. lk)'Ond that. the 
2312(hdd <• few n:JinelllC'Jl(S to tablet de:· 
sign. 

It hns pi'·oting n:troctnble fcc:t. allowing 
you to 3djuS1 the :ln81C between it wor'k 
surface uml yoor de:~k by tlbout 15 degrees. 
A uanspun:nt ' 'inyl co,-cr shclc:t is pnwidcd 
to protcc:t and hold down templates or 
drawing.' )'00 migJlt wunt 10 tr3ce. At
wc:h«J by ~~~~. it tovt7' not only the: 
drawing ~ but ul'-0 ;an Inactive boltom 
inchandu Mlfofthc: toolet A small trough 
at the top()( the pad pro\•idcs a rom-cniem 
resting place: for the CaiComp pen. An 
l...EJ> loc-.ued tO the: right of the: IJOUgh indi· 
C-31~ u number of ~)'$km Op:r.MIOO and 
lidup functions. Overull. it's lightweight 
Cahoot 4 pounds) Md solid. 

Setup controls t1rc intcgr.ucd into the 
2300'. digitizing function.~ so that convnu· 
nicatioo.~ p:li'JJllCters can be 5et without 
:.witd~\ . llllleoid, )IIU need only poinllhc: 
('UJ"Wf a.t u menu area aOO\'C the acti\'e digi· 
tizing ~. "llle menu is pc!J1 of the: plastK: 
rover of the tnblct. ChMgcs are nl3dc in a 
str:lig.hcfOtW3td f:l.~hioo-punins the cur
sor cross hwrs (or pttHip) over u designat· 
cd menu ama e<~~ the LED indicator to 
gJow. signalling "on." Eoch function is 
toggled on or off by pressing down on u 
cursoc button or pen tip. There is one de
fault set of Jxv:lrntlers. aJid ,.,.,'0 od~ ca11 
be ~on:d 1n and n:tne,-c\.1 from nonvolutllc: 
mc:mory 

2SOOSERIES 
The 2500 Series beats only 3 family re· 
~b~tothe2300. The 12·b)' 11-inth 
.Modcl25120 is thid:er nnd heavier (about 
7.5 pounds) than the 23120. Moreover. it 
u.o;cs a di fl'cre01 setup :wrJngen~nt and fC3· 
tUre:5 ;a d:iJlet p:l)' hi!llrli~IIIIO tfbtllll(UI~h 
il\ :te11ve dl~llilmg ;m:;r , whK:h W11.' C.X3Ct· 
ly the ad''et115Cd size. The 25 I 20 tablet II· 
sclrisabasic:"''Cd~c. 14.75 inches wide b)' 
15.75 inches ron~. tapering down from 2.5 
to 0.6 inches. A 4.25-inch illSCI aboot an 
inch deep ntar the middle of either . ide 
provide< s convenient grip for ptcking up 

~·~~2300(b000m) 

llld ~ Seftea (1Dp) olterh<!'l pef1omWIC8 
~cppoeae~·· N.S!I15,11t 
2500 IS a -*2 poibra* but a ledll OIOglc:ll 
d-.! end;,. 2300(.S) .. ,..., ........ 

~~room~90WII\ 

the Ulbkt. The 10p of the Ulblct is plastic: 
the ba.<ie plate is aluminum. Th~ K a srurdy 
produ~'t. for heavy-duty llfe. 

The oper011rng pw-ameten; of the 25120 
~set through ;a menu at lhccop of the dig
itizing area. as with the: 23120. but the: leg
ends idcruifying the function.~ofindividu31 
are~ are screened onto the tablet itself. 
F'unctionally. chc:y difl'c:r in that the)' 'n: ar
rnn.ged logi<:ally into (h-e banks !hut must 
be individually set using a rompk>. but 
ea.\)'·lo-ll:am configW'lltioo rituaJ. Again. 
the)' will lillely need to he set only 
000..'-lhc values set an: ~ored in nonvofu· 
tile 1Tl(mory 

While: lhe prio:: o( the 23 I 20 includes 
irspowcrsuppl)' . a serial cable with a 9-pin 
adapter for ATs, and )'01.11 choKe of a pen 
and 4-button cursor or a 16-button C'UtsOf'. 

the25120l"Onlt$ wilhout a pointing devece 
but with a serial cable ending in )'Our 
choice of a 25-pin or 9-pin D·shcU connec
cnr. The 9-to·2>pin ~of the 23120 
PfO''td a an heed bl~n.g-che one provid· 
cd with the cvalu:uton unit h:ld nub on the 
end of rJie :securing ~~ • ~ventJ~ 11$ 
proper inS~ertion 

"llle CaiComp pc:n. S92 if pwthased 
sep3181cly. resembles a fat txlllpoint aJ. 
n~ half 3.1'1 inch in diameter at il! widest. 
For :1 bencr grip. the tu.~• inch and n half of 

the ~pering scmiconi~l tip Ci Ouced. It '-' 
~y tO hokJ Ollld l1lllllipulate. It~ tip twists 
orr so that you can repl3Ce the 3.25-inch 
canridge .... ~th a f~cd convention
al bllllpoint canrid~. Only :s tip-:.witch 
was availubfe on the pen delivc:red ...,;lh the 
cvaJuiltion system. although units with 
side swilches ~also •VIi lOOk from Cai
Comp. The Drawing,Board 2300 is also 
compatible with an opcion:1l S595 pressure 
pen that dislingui.\hes 256 level~ of f~ 
on the pen ttp, u>in~ ~ c111e'""l p~ 
in an ~uxili:uy box. 

The Cl!Compcursor is basicall)' a rect· 
nngular lump (0.6 by 2.25 by 3.7S inches 
(HWO)) with a 1.5-inch cxten.'lion for the 
tti:mg.ular paddle :tnd iiS c~·hair reticle. 
Instead of being ccntc:rotl, the reliclc sight 
is off sec to the left, and the cross hairs form 
nn X mthcr than the mon: u.wal +. 

Two tylc of 4-button eursor.s art: 
uvail41ble. We tested one ...,;th the: chlckt 
pushbonon ;umngcd in a struightline; an
other cuoor put'S them in a diamond pat· 
tern. Either costs S218. A 16-bunoncursor 
i.\ also a\•ailablc at a cost of S275. The bot· 
toms o( the C~Comp curson. are simply 
made from ~hppery plastic (akin to Ucrlin 
or Teflon) • ...,;th thn:c raised pads to reduce 
friction. 

The 2.500 uses bctsic:lJ I y the same point· 
ins devices a.-. the 2300. with the C>.C\.~ion 
of different ()QMe(l()I'S and cable rcnsdu. 
While the 2300 ~ DIN C'OMCd~ atlhe 
ends of its 42-inch pointing device C'ablcs. 
the 51-inch 2..500 Series pointing-device: 
cables tcrmin111c in 15--pin ().shells. 

A to proxim•t )' r3n~c. the 23 120 

~:41 1 W t. Pattll-'-.. ~ CA 
i:2801, teotll CAl.(X)MP, {11•)821·2000 
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Need to accelerate 
0 31/t" fonMltrVdatl&l hom Ul. Specify 
wheno~ 
~ pectcage lncludMboth 5'14'' and31/t" 
dlab. 
D 31h " fonnet tiVIIAibM hom "*"'*'u""' 
by l'8qUftt. C.JI Ul for detllll. 
CP -<DP/·Pill40CIDd, NCP- r)Ct OOI')"pr'C:Itoc;tJ)CI 

nw louNIItllf tiCJJ'DbM nett to'*" ptOdUcf 
AI "-product'•ITEII HCJJIBER. ,.._, ,_, 10,. ~ ""*' Otderlng. Thank you. 

SOFTWARE 

Wo only c.~~rry the I:Jie!:t ve~S~Cm d.,:ltedu~ 
Vc~on .vmbols _, CUti\CIS #JCI ~trent 3L Pf~MS 
tlmo. 

Aldlu ... NCP 
1332 OPageMal<er 3.0 . cell 

Alpha Softwvt ... HOP 
41103 lilAipnaWetks 1.0.. 109 
5104 ltii\LPHMour 1.0 .. .. • _ ...... 3t9. 

Grr.at Amalc.a.e SoftMn -· NCP 
DeN \lfnr.e 1\1; kt«.~ ~.tO-New! 
lnc:Ncb the 11$-idL:ng.Mastc~ kt:t:J.Jtlrs 
R.tttr.~tblc1 ~nc~ hecunts ~-a bit pcga.ms J 
and offtrs easy sctq~ and op:ratSon S 179. 

Application~ •.• MCP 
121.0 tiJPi2azz Plus 1.3. .. . .......... 69. 

~ 

·~ 
Gaxric Softwve ... NCP 
B~C\OOl.n'CIJ f.I-Cetprobslonal 
resulrs with UMic Softv.IUt's l.ro-d 3. Thu 
wy<o.ust )'<1 soph1stiaud CAD pacbgc 
indudcs alllh! t.OOh )OOU'll r.c<d to aear.c 
Oltwo(t ~nd dcu.&d dr.r.ving.. .. .. S169. 

1521 RCuaJtto 1 o . . . . . . . . . . • . ~65. 
1514 ~Pluodcoc l.O .. 

8ourWI ... NCP 
452>1 GIOIA+ 30 . .. .. . 49 

BftciOeWa~ Futlllhlng ... NCP 
4386 cFa.sarax 3.9 . . . . . . . . . . . . 35. 

Bttghtbii-Robena .. • NCP 
5408 CHypcrp:sd 1.0 . . . . .. 

8t'Odetbund • .. CP 
I.Cl-4 CPnll(Sf10p2,41 . 
14.33 :!MemoryMata3.01 (NCP') 

C.ntn~l Point ... NCP 

89. 

39 
45 

5039 :i_f'C 1'bols Oetoll.e 5.5 (fiiJW 'fef!{c,'IJ 77 
5038 CCooyll PC5.0 . . . • 27 

ctvonoa SOftware ... NCP 
4387 P.<\Yh<>•VIhai•Wh&n1.09 , . . • • H9 

Computer Auoc:lnh ... NCP 
4934 &JSupe~51.0 ...• . . . ... 3J9. 

Co.-.! S~ma ... NCP 
5506 C:Cord Draw I 1.. .. . . . . . .. 329 

CroaallkCommu~ ... NCP 
2911 aRemcxe> 1 1 , 100 
2906 0Ct008lall< XVI3.7 • 109 
5611 0006S!a!Jc ror '1-'n!»"''S 1.0 . . . 129. 
2909 OQOSS1tlll¢ MK.4 1.1 • • . 139 

A.hton· ~· ... NCP 
41450 Qd8ASE IV I 0 o.'l.l 32()8 

D~Euy ... NCP 
r.Jlil)lllnn;) 4 .8:2 • • •.•. 
0 0;1r; Ea..')' li{711 I 0 

39. 
42 
115 

1309 OMut'.-\C&:e ;c~e II I 0 
AutodMk ... NCP 

4519 CJ/ItJ!Wo.e«tt2.0 
BiiM R .... rm ... NCP 

m 1754 
t749 

89. 3209 
o Oilc Easy AocouMno 4 ~ 
OLUCld 3-0 2.0. 
Deta Storm ... NCP 

. sa. 
141~ t:IThl! Word 4.2 (KJV c.v NIV) . • . • • 159. 4798 !ilPROCOMMA..US 1 1 .•••••• 52. 

Delttn•lKflnology ... NCP 8toc Pubthhlng ... NCP 
4796 CIP<ll$011.'l1 l.&hyet 2.0 . . • • .. 
4801 n PQpOrop 3.1 

39. 4325 Pet FORM 2.0. . . . . . • . . . . . . . t69. 
32. ~~Sy~Wna •.. NCP 

~14 CF:.s!~M:u1 4.0 .••. • ••. 
1«7 CFormW2 01 

49. 5748 db Put:li!.her 1.0 .. .. • .. .. 429. 
55. 5th Genetetton ... NCP 

4594 a Form Ftller2 0 • 69, 2762 J Mooo UtJIIie:sS.O(D0S w1\lJe.SJ . 59. 
Bor1end lnwrNtlon.aJ .. . NcP 

1498 STUitlOC 2.0 .. . . .. . . . 99. 
4330 «btloCP¥ct Pll:k 1.0 .. . .. 169. 
533-S fJTvrbo Ptt1ic~ 5 .5 • 99. 
4332 a lUroofl'asceiPrd.Pacl< 1 o . • t69. 
4329 aTurtloAssemt1er & Debi:Ooet 1 0 99 

4Q88 OMaa~~ 10 89. 
5504 Btooklyn Ekldoo V 7'2. 
3950 :i!Fastbeck PIUs 2.09 • lOO. 

FormWotx ••. NCP 
5908 OForm'IIIXx 2.5 . . . . . . . . . . . 59. 
5810 OForm'Noex ~Fit & File ~ 5 , 85. 

For IBM Personal Computers exdusivefy. 

Fox Software ... NCP 
2.233 IJFoll~P..us2 \ ($1110lo""r) . $t99 

Foundl.tlon W... ... NCP 
s..c;os CCI!flus 1.0 jWCO'neJ . . . • • 99 

Funk SOftware .. . NCP 
ma t:' Si~~J!l3.2 t ..•. . ..• • ... ~2 
2229 cy'~k$hoc:t Utll\0$1 ,0 . • • 59 
-'47!) l'A1W<I)'$ 1 0 . 85 
5157 e;Atwcrysror SYfTiphony 1.0 . 85 

o.Mrallnfonnetson . .. NCP 
41118 ll'HOI Une Two 2.1 . . • • . <19 

Gentf1c SOftware ... NCP 
2264 RB~Uomo0e:ign3.0 •.•.. 35.. 
4344 BlGunancCAODL0\'8l2 1 1 • . • 89 
4584 RCAOO ~ Kc 1 0 (rd. L(MIIl) 109 
2265 a-Gene roc CAOO L6Y913 1, 1 • 169 

OrMt Alneftcwl Softwwe ... NCP 
4880 OOle 'II~PIU!Acoo..tntrQ5)'8.2.0 .179 
4879 ClOtl6 VIWle P\.e PI¥012.C6 . . . • • . 89 
5159 00nt: \\~ ~ ~ta!ltec Moc1Ae 2.05 . 89. 
5825 I.JMOMyMs:".t!~1 .0 . ........ 55 

Harvard AuoclatH . .. NCP 
232" liPCloOOM . 5.9 

H.- ... NCP 
2:293 Smartoom 03.0 ...•....•. 89. 
2:295 t!Sm.1rtoom 111 1.0 . .. . .. . .. 149. 

HI~ SOftware ... NCP 
2323 OHyperACCESSIS U5 

lndtvlcluel SOftware ... NCP 
24115 :i!fVPing lnsuuctor Encote 2 13 • 19 
2.408 0 Ptoles80t oos 2.51 . . .... 27. 

Intuit ... NCP 
2.426 :.:Ou0c:cn 3.0..... .. .. .. .. .. 39. 

Jawlln ... NCP 
2S~ OJao/61111 P~s2.03 . . 249. 

Lord Publllh&ng .. • NCP 
5191 ~Ronsla«sRnaroels 1 01 14.5-

Lotu. ... NCP 
5417 G 1·2-l 3 .0 . . call 
5653 c 1·2-3 2 2 . . . . . . • . • . • . call 
5134 .~~an 1.0 , • 14~ 
.C131 :i'Aqenda 1.0 . .. • . . - .. .. 27S. 
2660 CFreelanoe PAls 3 .0 .. .. • • • . .. 34.5.. 
2667 CSyrrlpf\OIIy 2.0. . . • • • • . • . • . . 459 

Cord Systana ·~ NCP 
OCtrrJ ~· 1.t-PC 1\~allcdtt "A 
w~llopinggood (r(dwld drawin_gptogwn 
INc ls asy to lam and fun to usc. Hlgbty 
I«Xlmlnctldcd! ' ••• •••••. • • ••••• • S329. 



what you calculate? 

MECA .•• NCP 
4529 Cn~ne Plus 1 o. 29. 
2798 !JManag.ng'mur MOM)'6.0 . • . 1t9 

Mlcroeom •• • NCP 
2775 _CetbotiC<lpyFIU~S.' (2~eq.J .. 115. 
4651 : RelayGOid3.0. . . ...... 149. 

Micro~ ... NCP 
2968 I 'bMdo I 8 . . . . • . . 55. 

Mla-otytlca ... NCP 
27~ ,lo(d=ln<lflf 4.0 • • 39. 
V31 a GOier 2.0 (new ¥er&lc.tt) . . . • • 45. 

Mlcrotlm ... NCP 
2835 .olR:BASE tor DOS~*-" 2. 1). . 489. 
500~ ·R:BASE Compder 1.0 . .. • • 629 

fMcroaott ... NCP 
2000 Oleamm!J OOS ~ 0 , 35 
'2899 \'j!)d()wS 280 2.1 • • .. . 69. 
2904 Yo&2.0 . . . . . . ....... 99. 
2900 rflWindOJM: 386 2.1 . 129. 
2t)S() foiMultipiM 4 01 • . 135. 
290 "l'llord 5 0 . . • . 209. 
2903 '1\Q:dS.ONetworJ(Aod. Slabons •• 135. 
2856 o~2 I (req. BOZB~ •.. ca.ll 
2857 Exoel 2.1 Net ... ork Add.. &a!ions . . 175. 
2a91 •• l'tO)Cd4.0 ... . . . . . . . . . . 329. 

LM'GUAGES 
5188 I.JOuiekP~ 1 0 . . .. . .... 69. 
2894 OOuickBASIC 4.5 . . . . . . . . . . 69. 
2895 P'JOuekC 2.0 ............ 69. 
~ 10 IJOvekC 2 01 w1As$ombltr . 139. 
~ &Macro Asaem~er S I . . • 99. 
28d7 BBs!1C Compl~ 6.0 . . . . . . . 199. 
2859 a FooranCompJer 5.0 .. . ..•.• 289 
28S3 ac Compiler 5.1 .. .. . . • .. . . 299 

M~rwn ... NCP 
2778 I!.Ool:Vl);.lncl Sen:o 3.1 . .. • .. . 105 

MuttiiOft ... NCP 
4924 ~Pflf PCl<wk3.3 • • • • 49. 
4925 OPC-Kwlkf>o,;w Pak 1.3 . . • • 79. 

Nanl~c:Mt Sonwln ••• Hal 
2970 Clipper (&Jmlnef '87} .••.••.. 429. 

New England Softnre ... NCP 
3004 .t:.GrapiWHhe-Bolt 2.2 . . . . • ... 15 
4337 OGB·St3l S . . . . . . . . . . . . 159. 

Nolo "'-' • . • NCJI 
2982 OWIIMiUcef 3.0. • • • • • • . • • S35 
5122 C f'of The Record 1.0 ...•...•.• 35. 

Noc1h Edge Softwwa ... NCP 
2987 O'TmestP61113.4 . • . 1$9, 

Norton-Umbtn •.• NCP 
4928 ~VpQ)810met3..0 .•..•. 135 
4929 OOO!&Up~3.0 ....•. 165. 
5420 WOose-Up LAN (8 U.W) . •...•.• 529. 

On bck Comptut.r Sys. ... NCP 
5490 aD.sk Manai)Gr 4.0 65. 

OWIIneem.tloMI ... NCP 
~ OGude20 . . 1~. 

~Softwl,. ... NCP 
3142 C\ll)·PIBI\nEf' Plls 2.0 . 145. 
3138 OVP•Expett2 1 . . . . 14S. 
,_~ ... NCP 

3126 ESeeMORE 2.0 54 
4328 li ltoolo: & Link 1 I • 59 
4384 OUlt!Mslon 1.2 • . 79 

PMef Norton ••• NCP 
3152 NMMC¢mmander 2.0. . •.• 52. 
3146 (il/ld,~.cedUrilri~4.5 . . 89. 
31$3 Norton Edtor 1.3 . • • • 45. 
4150 RDaraSoooM's0emoPI'og.228 109 

Oualt~ ... NCP 
3221 C~MemoryMgr.386SO . 59 
3220 DOESOVlew 2.26 • • 79 
4586 OD£SOVIew386 ....... 129. 

Aelerence Software ... NCP 
4396 I Gr41rt11~1V • 0 ..•...... 52. 
~ Sottww. ••• NCP 

4480 ~\'GA Dmmer 2.01 (woona~'Of1 , 19. 
3254 CrucSe Conlrol3.02 39. 

AlghtiOft .. . NCP 
~155 !iRgl'tv.tiler 3.1 . . . • . . ..•..... 54. 

North Edge Soh wart ... NCP 
or~~V'1 fiiJ~ Traaemy m.irwtc't~ 
then print the invotcr .melloR the mclvablc 
all from the <00\'tllitnct o£ flmtsl!ps Ill 
Mcnu.dltva) .tnd rnttn01)• rcsklmt, this 1.1 
a must for ywt stMc:t businci.s .• .. . $169. 

1-800/243-8088 
- PCCoc•ldon -· ~ 6Mil&reel 

Ma~. NH03456 
SALES 603/448-7721 F.U 6031446-7791 

Samn11 ... NCP 
5148 CAini 1.0A . 129 
67S9 'M'i Prolc"..tional 1 0 . 319 

Simon &. Schueter ... NCP 
3314 Ol)'s:ingTI.IlC'.dV 1.0 ........ 33. 

Softtogk: Sohltlons ... NCP 
3546 CO~k Otltlmltt!r 4 01 45 
3542 OSonwsre Carou5el3 01 . • 55. 

Softwwa P~bll8hlng ... NCP 
3495 folPIOI@on~ ~n 1 .02 . • So9 
3-C99 a PFS.Fir;t Pvllliltlc:r 2 1 79 
~42 PFS'Fir;tGr""t-.c;; l 0 . 89 
3478 C!lPFS"Artlt Chotee 3.~ lOS 
3496 i!!Prclessl0na1VIr~2 11 139 
3493 8!PY<ltessiooal Ffe 2.01 . . . 189 
3482 ~HAM:dG~IC:l2. l2 . . . . 299 
4669 H<ll\'afd Gmptucs.o.cx:o-- P\( 1 0299. 
4284 l!iH<l~rd Project MilncJ!)4:f 3.0. .639 

SplnMICIIr ... NCP 
444t OR85ume Kn 1.29 .. 25 
4446 08·111-12.0 . • • . • • 39 
~4-44 ~Spla!tl I 0 . 59 

Symantec: ... HOP 
3427 fi'JO &A \Wile 101 129 
3-412 lilGralldvlfrt¥ 1.0 . ~as 
3425 OO &A30 • • 219 
~' a nme1ne 3 o • . 369 

T/Mibr ... NCP 
5S40 a O'.ckAtt Bu~nesslmages . . . 1\5. 
4\85 BSertlpbock• 1.0 . .. . .. 85 

TOPS ... NCP 
3724 ftNetf>nl'(20(sfl9repnn~MJ n9 
3726 Ill~ 2. I . . . • . . liS 
3725 rOPSAepeater~.l<~ t29. 
3720 Fltlshcard ~. f (Aople Tanc netv.orlu;ard. 

1 'lfJ8I 'ftWfiJ/'Ity) • .. • • . .. l 59. 
'hWIIng Software ... NCP 

4 t90 &ncry \\';t.ch 2 o (3W' only) • .. 35. 
3729 'iJl.;)pl.Jnk PMc 2..0(Moc-PC~) 79. 
5179 'iJl..'lplinklll • • • 85. 
4$91 ~VtOWU'* 1.0 . . 9S. 
3727 l!:~k221 9~ 

lNe BASIC, Inc. ... NCP 
3561 !illrue BASIC 2.1 . • • . Sl 

For IBM Pefsonal Computers exclusively. 



Or to illustrate 

Volkswriur ·- NCP 
B\~.rriru4·~lilCarroGamw-MU.c~ 
PfOU:s.slcn.tl word proc~ simple.. TI-..c 
firSt~ only WOtd PfCCd$0t witfl .s hilly 
int~grurunucoc:rcmlC • S109. 

V.rtcomp ... NCP 
3765 li&ln8ytecs2.0 .... 

YOIIC&wtttet .. • HCP 
35. 

5046 ll~lcswriler 4 ~'ConrK:I G'll/1\rn8f) 109 
Wo~ Corp .... NCP 

3799 liJ'l\'O«<Perfec1 Ubnlty 2.0 . . 75. 
3604 G\\'oldPelfec1 5. 1. , • . • . 265. 
3805 11M'ordPelfec1 H~oftl 5. ' . . . 369. 
3006 ~r.onat Net'M)(k &a~Jon:; 5 I 69. 

WcmtSt.r USA ... NCP 
2825 CWordSta! Prot. Aa:ea995.5 •.. 229. 
sooo auwad~to~ses.s . . ... ... 89. 

Xerox ... Nat 
4539 ~Prol~r..tioll<ll Eldun[Jons 1.0 • 399. 
3812 OVeniUfa Publisher 2.0 cal 

XTREE Co. ... NCP 
4.51~ C!XTREE Pro 1.1 •. 

XYQUEST ... HCP 
69. 

4393 OX)'I\~i'.e Ill Pll93.55 . . ..... •.. 229. 

RECREKnONA~OUCA~ONAL 

Btodetbund ... CP 
1413 O'li'h9nll\'.briQC;nn;n~? 25 
14l4 ~Y~CatmenSaJldeoO? 25 
1•U7 U\'Jh€(~uropeCetmenSandEQO? 29. 
5701 :JWhEtelimeCatmenS8flde¢i' . 32. 
4948 8JecFI!tl1flf(l>/'t~).... 35. 

EJectronle Alta ... CP 
5798 o~rra11 Folmula 1 
5806 O F-16 . . • . 
5805 t Start:eet II . .. .. .. . .... 
5803 OBa:lleot Br<an . • 
5804 Ci!Oelu~ Paint II(~. 

MlctoptoM .•• CP 

29 
. 3S 
.•.• ·t5. 

4.5 
69. 

4~~ OF· l9St&t:tl Figh~e• •.....•.. 39 
2725 O F-15 St:i~ E.ag~& .. . • • . .... 22. 

.. lci"CMMft • •• NCP 
2858 CFtghl ~ .o.O A.l'/\'ttN •. 39. 

18~ ... CP 
4897 c:Gauntlot •• 29 

33 

Sierra On·Un& ... CP 
3405 C~Titt:xdCf . . . . . . . 
4152 ,..,Go'(! Rulh . . 
4455 - LGtOUr9 Sut Larry II 
4345 l!t<Jng's Ouest IV (5 12)( YGI'&IOII} 
5695 3 M8Munter SanFtai!Cfeoo ... 
4456 Police OIIC!t II • . . . . 
3404 ~Space Que!;! ll. . . . . . . • . 
5106 •~Spa:e Cue~ Ill .. . 
~rn HoJobyta ... NCP 

3467 rt.Ws (atkNcM(I m.na te.a~J .. 
4283 ttlF:IconiAT (f. 16 sirn.ut4tl0tl) 
5187 mvrne1 . 

Stone 6 Aaoc. ... NCP 

$2-C. 
2S 
33 
33 
33. 
33. 
33. 
36 

2~ . 

~. 
32 

3436 &MernoryU~ster (sgas2·6) . .. 22. 
3435 My l.atetS.NUII'Ibt'!:&;VIOtdS (2·6) 2'2. 
523\ Pl'tor'tct Ffus . . . . . 22. 
3L39 02nd Milltl (oges 7· 16). . • • • • . ~1 

&lblosJlc ... NCP 
4653 OUp P~Jfitoope 2$ 

33. 333S OJet (reQWt.\S CGA 0( EGA) 
lNe BASIC, tftc. • .. NCP 

3559 CiWgebra 3 .,.,ith 'IIOfkbOok. • . . • 39 
3590 Pt&-Csloulos v.lth V.'Oikbook . • • 39 

£Jcruon.i< Am ... Cl' 
_ L(ns ·~ CG\1.!.>- Nav .; M.S. "lu coanlll 
r\P.:\ pk·,-~~~ wlth!l >tltb Jnd te.ur\) S35. 
- ~w.v., Ft~nM-With<~'~ ' 1ro cAtimnt 
pl.I}'S, Ul(hlllo 11 m~n t(Jrn~ in~. <I me 
owJ.w:lwmh« S35. 

1223 
1302 
4107 
4105 

6787 
5788 
571!6 

HARDWARE 

Me~lurer'altendeld l mlled 
wartMty pertoc:t tor ttema ~It 
tlated efter eeeh cornpeny name. 
SorM product. In U*r lin& may 
fla\oe dlfterent nrranly pettoda. 

AST A .... rdl ... 2 yeara 
IXH.(iri 2 CISI? • . .. . 89 
SixPakP.ll:;64kCI'SIP . • . 129. 
RMlpape Pll: 286 S12k. . . .. 419. 
RAMpage Pkl~ MieroClttw~ntll S 12k 469. 
Brother lntamaUonel ... 1 ye.er 
Hl-8c Laser Printer • • • . . • • . 1899. 
Hl-8Ps Pos&npt l...a8er Printl'f • ca1 
-.,oeriOn.m Kil . .. . • • .. .. 99. 
c.ntral Polnt .. . 1 year 

4Gi$ SBalanoooiPower 1990 
PartorSottwan ... CP 

3159 a Bridge Patlof 2.3 • . . . 49. 50-12 Copotll PC Deluxe ~on Boatel . 115 . 

Fot IBM Persooal Computers exclusively. 

Compuc..,.. ... 2 )'Hr& 
1004 2-F~oelion ~"itch bet . . . . . $.25. 
1005 3·Po-"..bQil ;'~\itch t)ox 35. 

Cuestll ... 1 )' .. , 
1608 000lS<l\'9f400 \\'att~OOJ<:*vp} 429 

Curti a .. • llfetlrM 
1681 CoolsCfpCC-1 . • . . • .. • .. . . . . . 6. 
1686 Oit.k Hddcr 08·1 .. . • a 
11\8 3¥1• O; k He~ DB·2 . • . • • . . 8. 
1704 PrintCfSbndPS-1 ........... 18. 
17)3 Atert!d~tpSPF-3 ......... 2..4. 
1694 Emcr:~IQ SP·2 . 36. 
1107 F\117f SPF-2 (6 oultets 

EUIIRFnneroo: 61tCO«J) .. 55. 
1708 1\lb)~R\Js SPF-2 Rv!l 

(w/FAX &modern ~iOn) . . . . 6S. 
Da.c:Ealy . .. 1 ye.ar 
ACCEl£RII10RS 

321 Bro.1k1hru 2aG.S (8 MHZ) 225 
3210 6r0111k1hn.l ~86·12 (12 MHI) 3-'9 
~ ... lYQI' 
Vii:! are M 81J!heifiti!d Etw.KJ $(Nv.CIJ 

~ 
t906 FX-850(80co.' .. 264c.ps, 9/M) . dl 
1904 FX·t060(K16~. 264 ~ 9p.'rl) . Clll 
5183 LO StO(SOcol .. t{J()cps. 24p.V1) .. 3-'9 
1930 LQ.3SO (aD ccJ .. 26-< C/¥3, 2-f p.'I'IJ • . call 
4117 LC>-95o(HOcxX .. 220cps.2ofPifl) •. call 
\917 LC>-t060(136 ool., 264 CJ)$. 24 pVI) c;sJJ 
4116 LQ.2SSO (:38 CG' •• .333 c,M. 24 p.'n) c:ttll 
5184 LX-810(80~ .. 180cpt. 9Pifl) ..• 199. 
tOS2 Pnn:er-»f3M cab'e (61etl(). . . . . . . 15. 

\\\? C8lf'/ a ftiO Me 01 EpsCfl accessot;.,s 
and r.'bbo~U. Otil us 'Mlh )<XJo' ntM:ds. 
5th Generation ... 1 your 

3952 looteaiCQilnectlort512k, •..• 529. 
4921 t.oglcaJConnectloo 11/.eg . . . . 659. 

Hayes ... 2 yeera 
2304 SrnaltrnOdem \200 . .. .. .. .. . 289 
2305 ~ t2000 t\wS'malft:OOI N) 289. 
2306 9'nallmodem l2CXS (M•dNilre ora'y) 259 
Z)07 ~2400 ... . . . . 429 
2308 &nartrnoden12400B(~b)429. 
2309 Smartrnoclern 24009 (tla.'fJIIQf'& fAY) 399. 

iii~=-- - -=- - = = = = = ...=.= = - ::. ®=:~~Ei - .... ~~ ~....,.~- ---- ~~- -~~~--- ----"(~====== - ------- _. _.._ ---~- .....___ - __ .._ __ _.,_....__ ... --- ----
~- -. .... ______ - - --. .-..-~ - ._..~ ~_.~~ ... ----- ... --..__..... -~-= ~ ~ --- = -·-- '== = 1!:Fte~ 



what you demonstrate? 
Htrc.~lts ... 2yoean 3205 ilrboCool250(25°·30° coolut) S 69. 

2318 Graph~CatdPius...... . ... S189 3200 Silencer 15'J(84%no.\serediJcJ.OI!) t iS. 
5120 VGA C:Jrd • 189 <&514 lurboCool375 . . 299 

I mel ... 5 ,...,. PrlcUcal P.rfpher.a. ... 5 .,..,.. 
~ 2400811V.etn81Mooem .•.•••••• 159. 3101 1200Be.vdmlema!Mooem . • . 69. 
2352 24008 l~nal Modem 2 (kx PS/2) 249 3100 1200 Bwd E>ulrnal ll.<ldem (m.vu} • n . 
5119 2400 Sllud ExtcrNJI Modom . . 179. 3097 M~ercbvlfor lntno (P4t p-vtr 
2346 lnOo.lrd 386/PC wtl M~ • S99. o.A;t/32)<) t35 
·~ lnbotlrd38GfPCP!otJyt)a0(<4Meg,2-49, 3103 24008audfr19To.1Mod!im . 139 
2.339 lnboard3861Af(reQ.NISt.tnt> .... 659. 3102 2'008aud~MOOP . 179 
2338 lnb0ard3861Af lnstefl81100 Kll .•. 139. 5285 24008a&x1El«. MNPPIO»'n(UW ~ 2'09 
4266 AIXM!Board PIU~ 512k .. ... • 419. 4542 2400B!u:I~M:xmuor PS'2. 229. 
42'67 AlxMI 80ilrd Plv:; 110 5121l 449 Prf~ton Gr.phlcs ... 1 yeer 
5336 AboYe Boaro Plus 82 Meg , 600 3166 UHrasync (900 x 600 ma¥ res.) 549 
5342 AbOYe BoarCI Plus 8110 2 Meg . .. 739. I I S Quad run ... t rear 
4272 AboYe Doord 2 Plus 512k . . . • 4&:1, ntt ... ya:u 5143 .IT-FAX 9600 . . • • . . . . • • . 5-49 
4339 AbcMI Bo.1rd Plv~ Pfg~k t....Jruu W·f\ ·- lib~ \W: FC ~.t~TNtM Sats Power SV*fn• ... 2 ysara 

w..,"2 MeQ (~0$10 6 MQ{}) c.1f 1\ l6Mh.: 00306 prr.xmrcard I1V,b RM~ 4561 S;oJo 25a\V (SJAI'Idby ~ blrup) 249 
4275 CIYlnecloo~ . . 769 ~o.''S't'OOlONndcw.:hysm~t id.Wl~ 4562 S;h425W($f(Jndb)•(XMICfblrupJ 369 
4857 Vi!JJaJ Eooe (/mplo/9 ri'IIHJorpuc o1 ~I!IXlS. trdxl"l! lOru5 1•2-3 ~<(,; 4563 SfJe soow {Srandl;y JX1oVf1f OllvpJ 49$ 

'JOUI ffP J..as.erjeHJ) • . . • . • • . ~49. "''J.l~. L ." .I. s~9 SOTA lKI'Inology ... 2 ysara 
M.ATH CCPROCE>SSORS '" UJY IM!It'f"''..;.; &'-'11•10~« v7 5107 fiQI)I'Y O(M; Controfler (SIP). . • , • 99 

2374 8087-2 (b8MHz8088CPU's) 129 5109 SOTA\G;V16(w.~ll256SrJ ...... 2\9 
2368 80287 (iof 6 MHz 80286 CPU's) 135 SSOI New Game AOQflt$f (2 fliHTI6 po.rrsJ 21 5111 SOTA 2~ 12 (12 MH~ ot'Oc.IMtJC(J 299 
2370 60281-8(f0f8MHZ80266CPU'S) . 199. 500-2 nackba~ . . . . 69 5402 SOTA38&.16(16MHzaWJ.'OiiJ:ol) 419 
2369 &l287·10{1orPSI2Modd&.SO&f/Jt 229 l.oill teel'l ... limll~ llf.Ume ~rgua ... l fftlrM 
4750 S0381SX(l'Q-80088SXCPU~). 309 S4e4 Sonc:2Mcu:;o(C91otPSI23.) SS. 4899 N)~ool8Ql~carry~gcaee • 55 
2371 &C1381(1orl$W a803Q6CPU'$J 349 4388 CIC0rC~Mw~($CI\1!1o~YJ as. 4901 le..Y.n&.Ulp(opcarryingC8!8 ... 139 
2372 ao387-20(k)r20MHz9038GCPtl's)399 5151 HREZ Mcu&e(CW . . 85 TheCom~PC ... 2yoe.,. 
4121 8038'7·2'S(.\:)(~MHlros86CPU$}499 5152 Pl,ouoew1'Paii"(Show(C9J 99 4889 Th4:Ccn'~HondSc::wcri>OO 159 

2581 
2582 
4972 
4973 
4974 
5697 

K.eftalngton Mlcrowere ... 1 yeer 
1/~ri)ieeo ...... .. . 94 
MtrOiorPIQCCJ PkJ~ • • • • • • 109, 
Po...er Trott I() , 19 
PoNerTroo 20 27. 
Pcv.cfTroo :SO • • . • , • • • • • • =>'. 
e~ M~ (li~V lc-' PSI}) \ 15 
tc.y tronic . .. 3 yare 

2$37 101 Ke)~rd 99 
99 4518 t01 PillS Keyboard • 

Kraft ... 5 ,...,. 
5800 3~nT!k.tnder~c.o;.... . 29. 
5813 ThunQCirStickwfnewg811'1&~et 55 
4~;? 3 bl.mon Jo-1$fick ~ ildaplc( • 45 

4297 Seal\\ I an p,v, {11aoo scaflnet) 185 5598 ~o Hdl P9> $c:;)nncr «X> 189 
"-gna"'IX ... 2 years '887 ~FAX 9600 429 

4158 13• CGI~Monbaf(8CII515) .. 269 5140 ~P&geSCenner... 5-49 
4160 13• Ht·P<JS Mo.nl>ar ~IA053J 389 OCR SOFTWARE 
4761 1J•VG"MO'Itor{9CM062J . 389 5789 ~'Tl9'«o0CP.HS10 
476e 13'\GAMIYltolf9CM082) .• 4-'9 580"7 ~e0C~9age10 

199 
. 319 

Micron T~ ... 2 years Totl'llbl ... 1 .,.., 
5818 8ey.)ti(J6'.0EMS80Gt0 1 MS 3684 T«JJOL.a,p(op(80C88. 6.4lbls.) 669 

(exp. 1:)8/.fBwlt:S&t~ca'(f). • .. 369. 4856 lJIOOE I.Bfllop (f2MHl. ~MeQ) 2749 
582 I Bt.y;lnd EX ElO::f'ded MM')()(\j 83erd 2 MB 4958 Tt600 l.8jlt'.Op (12/#tl. 20 Meg) 32-t9 

{gJq)..tJ 4JIB.,.~~ 599 Vldeo7 ... Syura 
Mlcrotott ... l ifetime 3178 V£GA VGA . • • 

2870 M8Ch20(1 )i!IV>'oQitS~} 3-'9 ~193 Fast\Vt•l&~~(vdio'&s 256kJ 
2897 I~Jcu!ewi:I\Paintbrusn • • . 109 419-t VRAMVGA~256k) . 
2896 1/xM.ewth t:asyCAD . . . . . 125 
2898 IIJOu:oe o,o;'Ut VlilldO'"o 286 2 1 139 

MouM Syatema ... l~rM 
2812 OIMIMouse(Sl!l'laiMI\', r ~r'MfYi 39 
~ PCMOU!lallv.~PCf>BII"(· . • 89 

N£C ... 2yeara 
4799 Mubsyrc2A(VGA MotlltO.'J •.. 499. 
soas MubSync 3·0 1/Jontor . 689 

O!UikllKI'Inologl .. ... 4 yeers 
3069 111l'jl0fb0 286 (acce.'ef8COI bOa/d) 219 
4765 Oe!ilgr..er BOOVGA(360x.(&JJ •• 159 
4690 Pr~gtlef ~(BOO X BOO) • • 249. 

PC Powef a Cooling Sya. ... 1 yr 
REPI./CEMENT POWER SVPPI.lES 

~02 1\ubOCool 150(25°· ~o•coo~t~rJ 129 

1-800/243-8088 

FOIIBM Personal Computers exclusively. 



Call 800/243-8088. 
DRIVES 

IOMEGA •.• 1 y.r 
2-'65 Betrouto u S'nole 20 Mvg tn1clm;1l S767. 
5\16 Belrouli1 Sngio 44 Moo tmcm;U 995. 
2466 Sernool j Qua 20 Meg ~,..q 1659. 
5117 8elnoul 110u<H4Meg~ 1969. 
-'~76 20 Mvg C;.widgc Trl):lak(S1.4 .. J .. t69. 
5113 .44 Meg Callridgo T~~(5'/."J .. 249. 

CONTROLt.ERS (roqcNod) 
2499 PC2 Ca.d • 
2500 PC28 Caro (boo:ao.~ c;JJd lor 

PCIXTIA1) . .• . . .....• 
2~ PC4 Cord (Jot PS/2 ModeJ 

t69. 

229. 

~. . 299. 
llount.Jfn Comput.r ... 1 y.r 

2917 <40 ll,eotmemal Tape Oll...e 37$. 
2915 40 Meg E~~ 'f<)pe Ori\'O 41'9, 
2916 40 1~~T..lpo0rr.'O 

wf:l PowoJ ~pply • . . .. • . . • . • 569. 
5318 GO Meo ~~~ l;lpo Ori\oc 

Wltl Po....ar. Supply , 
5616 lSO Meg El1emsJ Tape Drl\'9 

wCh Pow<r &Jpply. . . . ... 
5499 80 I~ ln1Grnal ioJ» OnYC 
5500 60 IIJeO Extet'nal Ta;lG Orr.-e 
Sl90 40 Meg Oat.a C8111ldQ88 

{pro·frKm:sltttd) 
Pldftc Rim ... 1 ~., 

5010 I 2 Meg Extern..'\! l•W .c>Sf2'S) 
50\1 3001< ElC1orn.al5•tc • Ori\v 

1169. 

. 1495. 
519. 
&29. 

. 35. 

215. 
179 

Plu• O.V.Iopment ... 2 yean 
3105 HaJ~rd20Mog(49ms) 
31()6 Hill~rd 40Mog(28ms) 

~ ... '~· 
FAEE PCrve Hard CrMJ t~~~tion 
riipe wxn put~ 0120. 30or 40 Map 
Soll94tc d!N!rt to.·~ IBM PC (1101 lor 
AT) 8818 01 Y>-1$. 

2285 20 Moo rmorllGI H3fd Drhoc Sf22S 
(wlconrrr»ot llfld cao.w. 65 rmJ . 289 

2286 30 Meg lrt.Orn~ Hbrd On·.-e ST238 
(Wicoll(rci'or ana 08~~. 65 tTl$) • 29~ 

4554 <40t.leglnl HOST2:51·1 (28~ 359 

2287 o40Meglnt HDiorPC2S1·t 
(wiCOfllro<lel afld cab~. 28 tm) . S435. 

46:24 80 Meg In!. I~D ST 4096 (28 ~ . 619 
TEAC ... 1 yut 

4950 PC,XTJOOkOriYe(SI,t,-) ........ 79. 
4951 72~0rt.'O f'$peQYyXT«At3 1b"J . 79. 
4670 ' ""Meg or.-..o 101 xr (3'h" ). . 99. 
4326 , A-' Meg or, 'I'& 101 Al (lllci\la'ss Basrecll 

::<lil'.wr~ ~~ie.t, 3'h" t:OPr p!Ot) • 19. 
Tolhlbe ... 1 yeet 

3650 AT 300ft 0 1\ve (5~ 'J . . .. . . .. 65. 
3649 AT 1 2 Moo0fr.oo(5V4i . . 99. 
47SS Al1.<64 Meg Drlve(31h•, 

illo~ 8tJ$tech SOI\'~e 1/L\\!.oe.$) 119. 

MISCELLANEOUS 

CompuS.rw 
t816 CompuSetw lrtlortn:a~o SeMoe . • 24. 

CllltH ... llletJme 
1019 Smarunodem·to-AT csrJe(IOt~Q . 15. 
1050 P1¥lllloiPrin1et~~(15fl!«< ..• 19. 

DISKS 

.bJI dsks ha\'6 a klebme '#o9trar(y. 
5 '1• " DSIDD Dllb (35QJ<) 

3291 SMy (10 <lt'skS per OOJI) • . . • • . • 12. 
2789 M~IM02-0(t0d.Sksperba.ot,J .•. 13. 
4\92 Volb.lCm!>.'JIOffo(tO~pc.-t;o.t) , 13. 

5'1• " OSIHtgh o.n.lty ot.b 
(t .2Meg) 

3770 V81~m Dai8Jfe (tO<It'SM per bO.tJ . 19. 
3292 Sony {tO<Iri.ks t>ef boJc) . .. • .. . • 19. 
2790 M~I M02·HD(tO~perbO.tJ . 19. 

31h • OSIDD Dlltlr:lttte• (7201<) 
3297 Sotty(10<J:sMf)6(bO.t) . . • 15, 
:1'172 \~m(tO<Mk:;wbol!) . . . 15 • 
2792 Maxeii {IO~Itspcrbo.t) . • • • 1$ 

31h " OSIH~Mity Dl.e.ttn 
n 44 t.taoJ 

3299 ~ (1'0~..$ per boJc) 
3773 \~~(IOOISksp:vOOJ<) • 
2700 MltXI!II {10d'sks t>et box) . . .. 

32. 
• 32. 

32 

Fot IBM Personal Computers exclusively. 

MEMORY 
32o46 2561< DRAWs (120 1181105e001l0') . • • call 
43183 I Mcgx9SIMMs(100~call 
5510 I Mcgx 9$111M;(801!'M~ call 
57~ l Mcg0llps(80mlfl~ ..• tal 

OURPOUCY 
• Wo ~ VlSA ancs MAST£ACAAD criy 
• No ~houpo .:.dclod 101 erect~ en ONW'-
• 'lb..r Cll'll ~ ml c:t\ltQOd ~'111 I WD o:ll1 p. 
• n wem.11UI'I~ a p;r1al~ weOMJ chaJgo 
h~Oft thO V.pmett($) lf!M~(I')f,..C'roef ~n 
thoUS.t. 

• No~~ 
• AI uS :n~~:od. no lldcMoNI CNtgo. 
• APOfl'O cni!<Uh~ 11tCI.lr.D Mot 
e lnleWocOCnlloolc.nUS. $250 mni'num 
• Upon:oco~ Me!~. ~enGCO'TCJSI¥ 
Ch«~ OON dOOir 1110 -~ lor l"l'fnCcl;D) lrCJ'l"C!fll 
ay;vC)(dR< 

• COOma• $tCCO ~.~edi~. Ctm¢1'qf 
CI'Oft 

• 120 <ftt/llnlt!O ~1)'00 iJ1 OIOCMIS. ' 
• ';)00!<,(31U$~~1M)u01!Frl08'J~OOIO~Q), 

0' S:!t~ 9.00 10 5~ 'b.IGM Clil(l..r ~ 
~ ~o.:Gf4qs 3383 '.f«ldlrJ tn'OII;tl F«il{9.00 
»!>30. 

SHtPPING 
N«*: I(:()Outr:l9 on no1 ~ Ct~J ~.-.PPfiO. 
Conlnenlll US: 

• K-,~ pt\;cr~. Oo-nQ.6 &om.~ 
t\:l'd dfr.e. ll!'d po.ooef ~ rMJ ~~ 
C:.l 101 UPS 2rd I)Qol & Net>ln,W: 

• rcr 1:11 Ofle< ~,_ ~ S31l0< Qrde< 10 c:o.'OI UPS 
Srl~fflf :uch~ WD~tl.eeUP$ 
2nd~"''lt no Cl10'lllct'31gc~ t )'OI.l ate ITIO't! ~ 2 
o.o,stmm W+ ~ UPSOIOu'ld ....... : 

• FO'~~t.S.no.Aieao..~ 
hli"CCd-Me, ISM~~ 8etu!l UPSBUe 
~...., bO Ddclocl rcr otchlf ~ eddS3 ~ 
OfOOC 
A.IMbti'IIOWicM~U8: 

• CCII fX.'()t4~ lor 'P'Icrmat.on 



PC Construction. 
Using the old beam. 
(Or, bow we leiU"ned to log on.) 

I I takes a lot or lumber to run a wmputer mall order 
business here in the high rise hamlet of Marlow, NH 
(pop. 560). In f.lct. we rcccntl)' statttod coc~ruction 

of a ne''' sales and d~rlbllllon center. Inspired by our 
,,-etl-buill mascotS, we've cleared ten acres. put in a new 
ro~. dug a pond. aod are~tting 8!) much done as 
possible before ,...;mer. (At Whidl time any 1~ you 
drop outside are 1oM until spring~ 

Flun stud service! 
Admltt~'\lly, w€!vc k~ the local carpenters pr~:ny bUS)' 
sinoc 19$2. when we hild them pul ~me $hclvcs in~ 
closet to ('reate our first warehouse 
They've alread)' restored the stately 
Chrl~tmil$1lce Inn (c:. 1833) to sern~ 
as our h(·~dquartcrs and oonfetcr\C<: 
center, rebuiltthedctm out rroru. 
and e\'t'll created a state-ol-e he-art 
1V production l>1udio. 

And what. )'OU rMy <~Sk, do all 
those sticks. stones. bricl<s, bracks, 
ton~ and gl'()(y.·e:s r~t upon? 

An awful lot or concrete to tell the lnlth. But it :~Urc helps 
to have~ solid ba.<e or customers So next nmeyou're 
remodeling your micro, call us for the peripherals and 
programs. We'U make sure you don't g(lt hammered on 
price. And we'll ptovlde tM toll·fn.-e technical support 
you need co make!".Ure that everything's screwed on 
right and no wires are O'OSiied. Plus, to k~p you on Ute 
~1raight and narrow. we have a gift to help you foll~w all 
the rules.. Read on• 

T&ke our meuure. For free! 
Businesl>. Uke locxball, is often .1 g11mc of inches. And 
the be,c;t way to make short work of your long shots is 
w1th your very own PC Connt:aliOrt Folding Ruler. 

Be<:ause it's the perfed ted ror 
determining the long and the 
short or Jlll>l about anything. You'll 
tecelvc one free with any order or 
S500 or more between now and 
December 31. 

Just caUI-800/243-0088 or 
Hi03/·1•16-7721, M·F 9:00 to 9.00. 
Saturday 10 5:30. If you're planning 
to vls.t pte.'lSe call ahead 

For IBM Peraonal Compulen e:xclusi\-el)', 



proved a bit ~sensiti~than the 25120. 
WhiJe tbe pen proximity ~ for«» 
tcction ~ 0.87 indl for both lab
Jets. the 23120 oookl detect its cursor I 
inch away. the 25120 ooly 0.15 inch. 

Software support from CaJComp is 
scanty at best. Nothing is provided with 
lhe 2500 Series. The DrawingBoard 2300 

A1. T'EAHA TE INPUT 

rGm2JNG TABLETS 

include.~ a coupon good for )'Our choice of 
rempfate for one of the following applica
tioi\S! AwoCAO. CadUy. Vt'T.UICAD l)e• 
Stgn. OC' Mtcros<(t Windows. The Auto
CAl> antl Winduws templ:ues also include 
~ial dri\-er softwan:. Included with thc 

TAKJNGADVANTAGEOFTEMPLATES 

A lemplm~ puts menu $elections on a 
tabld.lfsu.~uall)' in the foonohlumi
natcd plastic ~hcctthut defines and 
idcndti~ 31Ca." M the tablet that will 
dicit functioM in an application. Movl! 
the pen or t.!\lhOr mt() an~. cite~ u 
buttoo. and the ~petill«J function ~ 
camcduut. h'stholte<asy. 

Template~ end up making you 
Wlllch the lablcl nod not the ~. and 
the> .Jvink the 311:4 or the tablet that 
)'OU CAA actwll)• u.sc tor drawing. in· 
\.'re".nHI!( l>pocl.! ;and cooveni.:nce, bur 
trimming accumC)'. Ttrnplatelo !lte 

most ol\m used "'ith CAD progr.m\S. 
In foct ,AituJC',\D mc:ludcs its own tem
plate for Ulbld users. Many tablet mak
er.. offer tc:mpbrcs for eommonly used 
:.pplica.Ctons like Mu'T(JSQ/1 WmtllJwJ 
~00 P~Mal:cr. US~)· lhrou~ ;a CW· 

pon ~mublc throu,gh PrornofltOI}' 
Systems. 

Formcrtycallcd AutoE.Jsc. ~n
cory Systems manets.tcmpl3les thai en~ 
1\ance rno.<.t popular CAD packages a.' 
wcJJ 3S Mirr<Jsojr Wlrtd(IW(, Pagt · 
Maktr. und ~~Ucrografx Otsignrr. 
~ Promunc~ lemplal¢ !let comes 
compkte with its own ic:oo·bn.'Sed cern
plates th3t wtll wt111c wtlh MY Wbk:l. 
Some companccs. such a~ C:aJC~mp 
Md KUJt\, h:t\~ alreud)' i~o~t«! 
Pnm~ncor)''~ line of pn"'IJICt. mtnthclr 
l&blc.h. ~. like Pencq~t and Sum 
»Qgn~phics. offcT3 ooupon rodccn\.'lblc 
for your choice of ll:mp~tc. For more 
infonnatiM. contact Promoncol)' Sys
tem.<\ In<:., 132SS. 800 f'.a.q, Orem.lJI 
8-'0SS-; <800> 748·4774 , (801) lU. 
~3 • 

~IIOI'/~'AuloMASTERI8mplaleM(~~. ~
~as an~ deSign tool. The pactcage comes Wllhaollware and"*"' 
~tor ~tomanCM!t'all85ldMllalor~ plan all the WfttOI::fM\10 
olee*OIIIc:a~andmecNnc:al~~lheriiL 

lll!J PCWlGAZWE NO'IatSEA 28, 19a9 

three CAD template are SpeC'iul small 
ttmplares for the Ca.IC<>mp 16-buuoo cur .. 
sors. 
~h the DrawtngBoard 2300 and 2500 

Series are compatible with applic:alions 
that recogr.i?.e the commands used by Cal· 
Comp 2000 Series or 9100 Series aod 
Sununa.grtlpbics MM Digitizer Scric:s tab
lets. In ;)(1ditiM. the documentation is un
USU2lly good and provide.i in·dqlth do
scripeions of the d3ui fomws u:sed by the 
tablets. The Dru.wingBoord 2300 carries a 
full fh'C·)'C3J' warranty. The 2500 wan2n(y 
runs only one )'Car. 

'The 2500 Series comes out ahclld as far 
as IIOOUl1IC}' and resolut.ioo arc c:oncemcd. 
but not by eooush to make a differm:e in 
roost nppli~tions. It resoh-es up to 1,278 
lint$ per inch with 0.015-inch ll(eutaCy. 
'lbe DrnwingBoard 2300 n:solvcs up to 
1,0161incs per inch with 0 .()25.-incfl accu· 
r..cy. Either tablcc outputs up to 150 points 
per second. 

The CaiComp 2500 Series lableiS ha\"e 
all the qualities to m.:.ke:. dcc~ttablcc. buc 
the Dr.1wing8oatd 2300 i, S()muc;il ~ltr, 
p31ticularly in its ergonomic dcsi8Jl, that 
the 2500 Series may just be an C\'olutioo· 
ary dead end. The Ca!Comp line might noc 
fare too badly with ttte DrawingBoard 
2300 M its rb~ip. 

GTCOCORP. 

SketchMaster 
by Fr8nk8an 

GTCO bas boen in the tablet business ~nee 
1975, a full s.ix years before the finn ffiM 
PC hit the shelves. Many of it<~ larger mod
el:s arc jusltoo expen.~ive for the general 
PC marlcet, but its new SlcetdlMa.<;tertab
Jcc ra~ high on lhe affordabilit)' scale and 
offers com.mcndable pctfonnance to booc. 

The plain gray tablet measures tS.S by 
15.5 inches, so it shooldn't n:quirc you to 
give up too much desktop space. The 
lighter-gray actiYe workspace measures 
12.5 by 12.5 inches, but that's a bit mis· 
leading. because in n:al.ity. tbe c:Jcctron.ic 
image space is slighl.ly smalJcr. 111 II. 7 by 
I 1.7 inche$. When used with AuroCAD, 
the default woctspace shrink$ stiU more. eo 
9 by 10.3 indle:$. Still, these dimcrl$ions 
are larger than tho5e of some of the more 
portly tabkuwe looked at. 

Co\~ring the woct swfaoe is a clear ac
etate ovcrt.ay. glued pc:mlllllCOOy in place 
along tbe lowc.- edge. Considerably thin-

Copynghted matenal 



.__,... 
t"· 

"How come ~ nc\'Cr see 
Jones m line anymOtd" 

' 

--
. ~~ 

TheW3it is over for an affordable, 
high-end PC fax. 

Sc!nding fax messages directly fro m your PC can 
save a lot o i time:. But most 9600 baud iax cards 
cost a lot of mo ney. 

1\:ot anymo re;. 

Introducing QuadF.·\X-96•-thc nt.:w $395 PC fax 
C3rd fro m Quadrnm. 

QuadFt\X-96 runs at 9600 baud with background 
proccsslnR so you can keep wo rkins o n your PC 
u.ohi!e you're transmitting o r receiving. Its optio nal 
dBase·llke command language means easy custom 
proRfilmmlng. And It comes with a five-year 
wamuuy. 

QuadFt\X-96 even has optional Q uadScript soft· 
wa re. \Y/Ith lt you get PostScrtpt4 quality output 

fOr Oc:xib ility 9nd OUtni~C..'<)US ~mphiC quality you•vc 
probahly never seen In:-~ fux before. 

L.ct us prO\'C lt. C:lll v...c; a t (800) 538-8510 o r 
FAX {408) 970·0905 and we'll fax you a s.~mple 
of our Impressive work . Ask about our 30-day 
c~luat lon pr~mm with satlsfuctlon g\.k\mntced 
o r your money ~ck. 

CIRCLE ttl 0"1 l f!AO(l SEJlVICl1 CARD 

~National a Semiconductor 

cw.- .... -.. •• ~ 

QUADRAM PRODUCTS GROUP 



(lreve discovered 
a plot to overthraw 
Hewlett-Packard:' 

Arc ~ou clrcd offw log whh Joo~ cumlx:1'
somc: desk cop pen pJ()Iccrs t.'\'Cf1 umc you need a 
d1<:<:k ploc? The A.\ IT t\ CCE!ViOO"' doc-macrl~ 
printer m:akc:s hlgh,,p<:cd. hltth pcrtorm:mcc plot

~ ,'W ll"'rlullllfOn Or 
PC Cllll N'Si l l HP-CL 
"'"'/JIIIIbl~ p1olli11g 

11114 Jlrl•ll•gfor 
sms. 

cing:Ufordablc on t.'\~r-y PC 
:md \\'Orkl.t:mon. 

Tile A) II' ACCEL-500 
produce' high resolution. 
fulholor ploc.s up m ··c 
sUe. \\ uh :&d\-:tnccd func
uon \UCh :a,, queua~ rh:u 

dn\\ c.'iN:Io:uound He\\ lcn·P2<'k:u·d <k"J..'top ~
cer.o :and ~'tWllJ'k.ltibl( .\ II :u :a pri(o(· f:ar he~· otllc.T 
doc·nucrix Jllouerlt)rirllc."' 

\\1th II~ IIP-GL"' eotnJXItibiht): cbc A \1T 
ACCEI.-500 15 ~.xJ~ 10 plug n· pby wfth RlO!Il p<>p
ular •'Urk~2ti0n model Including 'un. 01:c. 
.mdApoUo. 

When the tllonlnS ) 0\'t' t . chc AMT ACC~IJjOC) 
cmul:u<:.' chc printer of )'tlllr choice. i\rtd :r.('l{)ffi.' 
chrouW1 prlnc drafl5 Jl t8CJ Cfb. Or combr~ lcuer
qu-Jhcy \\ irh halth ~utlon graphic:.. And ll\ 
patcntt.'t.l ck>t:t·Dul · frunt pand control pnl\'idcs 
.Mlte·Of·lhc:--.ln coo' cnicrx.:c , putllnft :1 c:ompleic 
r:~n~ of pJpcr·IUtldltng fc.1curo :md sec up func
uon.s .u )'OUT fln~;Cnlp!\. 

Were ooc tn put :an Mrr ACCEL-')00 pkln.cr oo 
C\C:t) CADI'(; :and work."l:&tlon. U~allsucccs..J'ul m ·
oluuon!\, it'' I».""<! on :an rdc:a wlx)!;C 11mc: ~ ~wnc. 

AMT ACCEJ.-500"' 
Advanced Matrix~ 

~ fh ulmd. ('.Miflllc\ CA 9.Ut 

(800) 992-2264 (805) 494-4nl 
a 

ClRct.U .. OS IEAI)(ItSBVlQ..CAilO 



ncr than the robust overla~ on the KUJtl 
and Houst.on ll\5tn.l.metlt tablets, it ooWd 
prove 10 be dilf.cull to repbce wbeo it in· 
e' ·lta.bly becomes wrinlcled or 9CT8&Ched. 

On the back of the eodoswe are RJ-11 
relepllonc>type oonncctors for the pointing 
.device and $erial cable$ and a mere three 
DlP swirches. The laaet set«( 9,600/aulo 
baud rates . ASCIIIblnary output, and 
odd/no purity. NccdJess to say. setup is a 
bnxtc. 

Conspicuously absent is the usual pow
er bricl: to drive the entire: assembly. ln
saC3d. the tablet draws its power from the 
serial pon. Thi$ s.hould pose no problem 
for AT -c!o.~s machines, but it could be a 
problem with older PCs and !heir anemic 
63-watt power supplies. Then agllin. if 
you're ruMingAwoCAD on an o&d 8Q88.. 
basc,d PC, you've already got e-nough 
problc:ms to ·wamuu buying a new comput
er before wonying about tablets. 

M~c;sing from our evaiU3tion unit was a 
pen. ln ils place was a mail· in card for the 
latest '-er.;ion, as well as mail-in cards for 
Au.toC'AD, CodKey. VmxlCAD D~sign. 
and Microsoft Windows templates. all at 
no addi1ional charge. Perhaps not exactly 
the tid:cc ror those who require instant 
gratification. but at least you have the 
chance to gtt the latest vmions of all !he 
peripherals. even though the J*kaSC may 
1\jl\'e been sining on your de4lk:r' sshdf for 
awhile. 

The four·bucton cursor included with 

AI $448, G1'CO Corp:SSiceectll'l lll •• 
goocl buy. eapedlly wllllleendOied 
<lOI4lOft lor can_._, 8CIP'C:IIb• 
dWalelerrf'etee ..... ~ 
pelbr..,,keePII!g~wlllqpld~ 

~ ... ~~ollie 
Gn<ICI'Mn tnagt. 

the pac:bge proved just adcquale. lts an
lenna coil bas ao opening of only about 0. I 
inch and is obscured by c~ bam in die 
cenrer. It is fJSCened into place with pla$tic 
frlm that's noc ellactJy opticalty lrllDSJXlr· 
cnt. It pro'•ed c:oosidernbly more difficult 
to usc than it should have. 

GTCO's manual for the SkctchM~r 

is virtu3lly nonex.i~. tOtAlling a $Cilllt 

six jlQ8CS (one of which is <le''Ottd 10 the 
wamncy). Admlnedly. not much is necd
edtose1 it up. but theTe isactuallymon:in-

fonna1ion in the READ.ME file on me 
AutoCAD/Windl>wsdriver dislcl!fle. 

GTCO undtr.uands 1~ tablet nlAricec 
and $Upplies a serial C3ble with a 08·9 
connectOt for AT· or 386-cl~tSS machines, 
the onty ones truly $Ui1able f<lf CAD. For 
those occasions y,-flcre a 08-25 con.nc:ctor 
is called for, OTCO al«) include$ a 9· to 
25-pin 3d3pw'. 

Fot actually laying oot a dmwing with 
AutoCAD. the ~'kctchMaster pro"t:~ to be 
an adequate performer. There was some 
bn:alcup of tbc vertical on-screen cross bajr 
in the line-drawing function. but not 
cnougtl to be bothcnomc. Quite unlike 
some of the other tablets. the Skctc:hMos· 
teT ~ decidedly fast in keeping up with 
cursor motion and w ll.'l not one to miss but
to!K:Ii<*s when used in f~ druwm.g 
motions. 

Jt may 1\()( be a model or perfection as 
tablets go. but the (ITCO SkdchMaster is 
oertainly worth considering. In its 12- by 
12-inch vcmoo. it retails for a ~abk 
S449. including pen, four-button cursor. 
andAuroCAD and Window3 dri\'Cl"S. A 12· 
by I S.indl '-ersioo is also available for 
S699, and while the extra Sp3Ce could 
pro"e useful. the price differentjaJ for 
nothing more than addltiooal pb.stic seems 
:.little OUI o( line. 

HEWLETT.f»ACKARDCORP. 

HP SketcbPro 
byffriBarl 

Hewlett-Packard Corp. has been the dar
ling of the cog.inceri:ng crowd for over 30 
years. but its name really bec!lme a~ 
hold word when the coolpllly started olak· 
ing the firm affordable sclencifte c:alcui:.
IM in the e.vly 1970s. With a lineup of 
plocters of OQtty e'-ery size. it would only 
be na.turul for the oompany to offer a tablet 
'"W1:1J. 

At a Ust-price ofS599. the HP Sketch
Pro is moder.uely expensive. but if you 'rc 
one who subscribes to the philosophy tba1 
you get what you pay ror. you prolxlbly 
won't be cfJSappointcd. When: some man
ufu.ctun:rs cheat by making e\'et)'lhing op
tional. this one is a complett packas&
tablet. pen, cursor. and software. 

Con.~ruc1ioo quality and ~onomics 
ove ~rong pomts for the SketchPro. The 
vay compact tablet (only 12.8 by 13.5 
inches) has a gentJe slope that makes pro
longed use easy. and the rugged o't'etb)' 
CO\'erlng the II- by I l-inch work.~ 
should resist all efforts to bend or scratch 
it. That's imporu~nt , because it is securely 
s.luod into pbce and ..-.'OUid be dlfriCUit to 
tepl~. 

Along the top edf,e of the tablet•s a row 
of22~t keys. Of these. 12arepn:dc:(med 

TheHPS..IdlAo..--~lle 
q.llllylillyou-.pecllrorn ....... 
~ liscomiDftllilleto~.~ 

-~cllmonoiOf'lriClhWebut 
IIIIo 22d keys IDGinlld CIII'IOr 

~llllllldrtiiO,IIZe.~ 
~. andmcM. 



DlwlnghmjJIIO 
The lolowlng glouary analyzes 1011'18 0.. Dlglltdng lladiiDta 
of ltle tllriM In this table of .......... 1'lllllt OT•12tZA Cl«:omp 

The piWeses In bOld type are llted In ........ DST-4AH Kve~ . ........... , SSI5 illct.dnO pen 
...., of A/MIICI Colp. OTCOCOrp -~ the same Ofdar u hJy oc:cwin lie S4ao lnduciWI9 1«2t~ $44$~ Qllt/OII, 01 

tlllle. en anor een~anor l~CUftOf 

Pwl The terms pen and Slyl'us an StmofllltiiiiCnll'ldllla 17.3~t 11.0111.2 1&.3x 1$..6)11 .9 1&h1Ux~& ••~••&.ex 1.7 

baSically Synonymou$; beebdevlcel $im of Mlltl ~ H .71t&3 12.0x 12.0 12.5x 12.!1 122X 12..2 

rtsemllle ~~ balpOIInc pens. A '"hchls 

pen may have an Ink cartridge to let T~UMO E~ ~ E~~ltle 
users see en paper what !hey h8ve ~omeis 
drawn on the screen. Pens may also 

~"' tiiiiiOn :J • • (lplonol (S 115> 
have cne or mort buttonS tha1 corr• 
spond to tht Enttr koy or petform Pel\'""''"' 0 0 • • 
othe( funalons. ~CUI'ICM ()ptoc\81 ($190) • • • 
Cunor Unlbtht blk*ing ~ 

f~CUf$01 ~ 0 ...) • 
Shape on your scr"", a tablet CllfS,()( Olllef cuf1011 0 ':J :l 0 

Is a 1\and-held pointing device larger ~ 

than a mouse, W91h from 1 to 16 Mouw ci'tlllf ...) • (J • 
buttons and a dtar rttlelt with cross Ot-Acel$ 0 ':l • • tla)rs 10 allow preciSe selec11on of poo;,e-.blt 
point$ 11 is b0$t used tor tracing a Other ponrln9 :::1 ':1 t) P~UIIHOnUif19 
mechanical or ateMectural drawing d6-/.ce• ev,.llfllt &Cy\1$ l$505), 
and 1$ not rocommonded tor trHttand ~"* «awing. .,..w. {S:t45) 

Ptn piOli!Wty (inc#'IM) ll16 3.'-4 1)4 7~ 
Proxlmlry IS a meawremeM ot the CUSliOC pro»mty llltl 3.14 112 maximum dlstanO& between tt1e tab* lll1c:IMK) 
and the pointing device at which the 

Sct8(111 Cl:$pQy$ ~ :J • • • digiti~er works. This becomes a fact« 11'1(98}t\'!lf 
wtlen bulky 11ems 8/e placed on a 

CoT.c:tlln 10 PC So!I&IIC"' SlerAJport ~port Sena'PQI1 tablet for traang A di&lanOe of 0.25 
inch 1$ a«optabiO; 1 ~ i$ OKOOIItnt. ~olpencord 3G 46 39 42 

(lndlot) 

Template A t0mpl;t10 i$ u.odcn N 
t~t as an aid to ~illQ lnforma. 

IM'9I\ Of a.nOt C4ld 
fiiiCIIU) 

36 -47 ~ 42 

tloo; 11 oonesponds so a menu on T'BRATES 
whd\ "tm$ oro $eleeled With the 

AtdoCAO • • r • pointing device. Templates are 
(Ve1$lon 2.6 ~~ customized etthef to a speclfte 

~f~llon (CAD~ the most Mv~ Wndoor$ Q 0 r • 
prevalent one) or to an operating Olhof Nono Ol$\SCAO ~ Cd.oy, 
sy~om. V~CAO 

Reeolutlon Ameasurementofhaw AI~-· .J 0 ..J .J 
marty linos can bo individualy <b11n· CU$tCI'r'~~ 
gulshed 'Mtlm a g1ven diSW~Ce. The Soltwale ~eo ~ ~0 ~end OI'Net~ 
more lines of resolution per Inch, the Te~teM441u. ~ wol/1~01 
be~. Or. HMoiJI, Ori~ wmo..s~ 

IM!ttu~ 

Accuracy desetibes how closely a 
dgltlzed point comes to the OOfTect MAHUIIACTUMJitS PlllfORMAHCe CLAIMS 
represen&atlon of the cursor po$11ion. R$$OlAIOII 200 I COO 1,000 1.01& 
The smallor thl$ di~, lh0 bet1et. ( (118$ pet lOCI\) 
Human and erwtronmental factors like komtt:y (ltldle$1 0.1 0~) 0.01 0.~ 
l'lumldtty. ele<:tr1clty. and stylus dltlrlg 
can cause Che ~raey so deCef1orate. 

-Ec!ncin~ - Yes ~ 
"ThS~IliiO& cen be obla.neow"' an~coupon t edMmable 111~h Pl'o~ ~. 
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Gnpi'CI..,._ ...._..2201 
Nloiii'IONas Corp- ~Corp ... uc~ 
$5$6~ 55850ncWro ....... ~ 
pen t110 4-bunon penMd~ Corp 
QJTJO(, ()C QJfiOf, 01 15911fd.dng 
16 tJunOn CU')Of 16-bAMOUI'IIOI pen Wid CUI'IIOI 

IS.Olll5.0 & I 0 230dJ.ox 1 o 12.8•13.5•20 

125&12.5 20.5 lt20S ll 0 • 11 .0 

~~ E~ Elld~ 

~ 1($75) OplloNil, 75) 0 

• • 0 

• • • 
Ol)&lotllll$205) Opfonal~ ':) 

Q 0 0 

• • • • • • 
0 0 0 

1 V4 tl4 , .. 
2 $t ~ 

• 0 0 

S.Wport s.tllport s.Nipon 

40 , 2t 

40 37 31 

0 0 0 

Q 0 0 

~ No No 

0 0 0 

AllloCAD ond AlltOCADWJd None 
~~. M:ldcMe diMrl, 
dllpdci.PC dllgl.-a, PC 
lndMIChoeh lnd Mlc**leh 
dlto'ttt diMit 

1.«» 1.000 1.21t 

0.01 om OJrl 

............ 
~ 

SPC-t2t2 OI*IUt Cotp 
~ S5H Inducing ........ llgwTIIIIIC 
~Corp. pen Wid anor, ~ lftlcN ArnetiCia w-fl0.420l 
$699~ 1689wtn16 $6i&~ HOG \1\IC Wlllf:«rr 
pen (It Qlt'SOl bullon ClnOf I*'IOIGn« m7 Si'85 

15$ll18.5ll29 1~2x 165x 1 1 15 7li18Aill 08 l1 h I~Ox28 18ht&.$d.O 

t22ll12.2 1t0x120 110J.110 n Ox 11 o t~Ox 12.0 

~ ... dll<lodn8 ~" e~~ Elecl~ 

0 • • • Opclonli l J80t 
0 ':) • :l • • • • Oo\Onal ($251) Opllonal ($154» 

0 • • 0 ':) 

0 0 0 tNU~on (1271) 0 

Q • • • • • • 0 Q 0 

0 0 0 Q PNIII.,..Ieitl,e 
lty'W (.$125) 

$'8 tJ2 ., .. 11'8 '"' $t ~ 1 l/o4 114 1/o4 

0 • • • • 
SMIIport s..ielport s.Niport SMIIport s.Niport 

48 " 48 , COidiMt 

44 " 48 48 CotdiMI 

0 .. 0 0 0 

0 .. Q 0 0 
No ~. No v-..c.w None 

VeruCAI:r 

a 0 0 0 0 

None AutoCAD llld ~- None T•und 
~~. ~diMrt.. diiGIIOIIIc:a. ....,ltd,... .... 

1.000 1.018 

0.01 0.015 

cMgi alb ll1d AUir1CAD drtwet 
~. 
~ 

1,000 1.000 1.270 

c:-.-. 0.001: 0.<12 0.01 
ltJU,0.006 
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.. My .tttYtl/Uy spilled a cup of cof/tt! on 
my dtJlt and it ran Of.'t:l' ~disk.~ 

"My dJJg ale my daW: 

"llariC' JOlt tocr had one of those days?~ 

·rm SI01T)' aboui/IW$1 /ilt'J but I'm oqtr,• 
IMrt's hard t»f1J arrJfl1ld ken smtrm•herf'." 

*I dUif1 k1tOU1 U'hatltappmtd lo tht' files. 
/My jusJ disapptaTtd.-

"/ fXt l th6/ilr,s mrlhe floP/1/ atrd then 
wmrone must hatV! lnk£tr mydi-<R.~ 

·1 canY believe th.aJ its 1ttJ fmciJ. its 
ymu S}$/em:' 

"Sonrwrt must hat-.:- ~en playing with 
my amrfxtltr while I um out to ltmdl." 

"'NOfl<>d) {J){d nl f 1/I(JJ I IUL( SJtf/PO.ftd 
w&JCkup. .. 

"UHJ, its a long story m1d lrrort/d,'t 
rttml to bore )Ott .•• " 

"/think rm ;, /f()ftb/t htrt.-
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osers. 
As a manager of PCs, you've heard it all before. 

Every conceivable excuse and even a few that try 
your imagination. 

And every day the situation gets worse. More 
and more of your rompany's critical data is taken 
off the net\vork and manipulated on desktop 
oomputers. By users who mean \\dl, but back up 
irregu)arly, improperly or not at all. 

Which is why you should install Irwin Tape 
Backup Systems on your network today. 

Irwin Thpe Backup Systems are fast, easy
to-use, and best of all: they operate unattended. 

You set the time, the day and the files you 
wish to have backed up. and our sophisticated, 
pov.'el'ful EzThpe•sottware will do the rest. 

You can back up desktops individually, the 
netMlrk server or any oombination of such devi~ 

Irwin Thpe Backup Systems are oompatible 
with every major industry LAN indudin_g Novell• 
(2.0A, ELS, 2.1X and SFT), 3Com, TOPS: 

ffiM PC LAN," AT&T StarLAN; AppleShare• 
and others. 

\Ve offer a wide selection of high-capacity, 
high-speed drives in both internal and external 
models. From 120 megabyte minicartridge 
drives to our high-performance 250 megabyte data 
cartridge drives. 

Irwin Thpe Backup Systems are available 
for PCs, PS/2• models, Macs, even laptops. And 
they work with multiple operating systems 
like Xenix, OS/2 and Macintosh!.-. in addition 
toMS-OOS. 

So don't let )'OU!" oompany's valuable data get lost 
or damaged. call Irwin today at 1·800·BACKUP1. 

And make everyone in your wurkgroup a winner . 

ClRCU. 219 ON RF.AO FR SERVICE CARD 
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DIGITIZING TABLETS: SUMMARY OF FEATURES 

.. (PtodueU rtStod 1n aseendlng pnce otdef) 

~II ,....,.., 
~AD AOT· l 212 SummiiO"QPllc,. 
Plu. tcll$ C.ICoep T...,...,..,.., S999i'CIW~ Penpod320 
HM»n 2500 StriM ISIOHE GleH Diei~~Zet j)QI'Hlncl 4 lllmC)-I PO"CCDI 
Jr$\'V~~ MOCIII25120 t<utta $995 ~Co!p. Wecom 51).421L cu,.or. $:.1HI9 $1~ 
lnd\16110 pet! ColCotrp •r>dudno cnoce $956ft~ W;JII:t)(n wrh 18·bulle>'l ~wnopen 

! , arcs c:utaO' $915 0( 1)611 01 (U-!;C)f DQn ct OIISOf $895 C.,.Aif Ot CAJtto' 

,.,~«tbb' ~~~~ 2t.21t s~e.xp .'~·%X ~.f'f 2.!i.~!J~~~U""tMJt~1~ll~ fi.s X JU,d .O ---- -~X17.5 11 1.7 t5.7lt1Ux.M 

.~ ~-'a.~~ .... ~·~a.o tz.oxiu . ', J7.o•tu ti.2li.tv · t2..0xt2..0 l&.O x 12.0 11.0x 11.0 
x._~ . . ' . . ! 

T~U.S . ~91l9lC ~t.c El$1:1~ ..... d9C:'Oding ~ BlaiCM'4Itllc ~-IIOeiTINQ DPICII 

'*'""'buOOII • 0 • 0 ~(teO) • • 
Ptn ""' It* • 0 • 0 • • • 
4-butlan anor • Opdonlt (t.208) • • ~($11101 • • 
1 e.bullan anor 0 ()plk)M($218') 0 u 0 • • 
()NtQif'IM 0 0 01~ 0 0 0 0 
IY'IIIIItllt (~I~ 

Mo!Md!Mf • Q • • • • • 
DeW» Is • • • • a • • ~ 
Olhof poH!ng 0 u ~ OCI!IdMss 0 P~o- 0 0 
~~ C:UitOf' ($100), M!ISit~ 

~COfdiMa et,tus ($1~ 
St)M (SIOO), 2· 
buaon ~ ($1001 

Pon prcal:rlty (n:hos) 3.14 ?/8 11'2 l!8 114 l~ 1,$ 

C\11'801 prca~lty 11'2 314 11'2 liS 114 7t9 
O~l 

~~W(Itl( • • • 0 • • 0 
lnro»'mo 
ConnoclioniDPC Sec1aJ jlOrt ~pori ~llljlOrt Son» SlQI1 SoN! port Scn;tipon ~i.A·~ 

lnlerfaoo c:olll 

Ltnglll 01 '*' ccn:l 35 &I 40 48 Co:d~J 39 48 
(indiM) 

l.onglh ol Q.II$C)f c»'d 35 51 43 44 ~ ~ 4$ 
~~ 

TtMPLAT!S 

~ .. a ()pllct'81 m 0 u .. • 
Mlaosotll'l\ndclws .. a 0 0 0 •• u 
Olhcw ~ CJ ~. 0 tl ~&,. Cdq. 

V411'NCAD v~ CADolliiiC», 
MQJI)~ Pt:trttnw. 

Ptnbm. 
V~CAO 

Arows!Mr· :l 0 • :J u .J • 
CWilOO\IlAblo ""~' 

Scltwnsflt W119fed ~0 Nor"e '~ Kono ~0 Aul'cCAOll.lld ~OIIIICI 
dm'ff ct'N OI, IOS.C arA 1\~ 0?191'8. 1\trW~ <llt/1111, 

d &gtl0$11c$ lt$1 ltld letel ~~let8ncl 
!lillie. U1up.~h 

~Of;,er. 
cr;o 

MAHUI'ACTUROrS PERFORMANCE Ct.AlMS 

~\.don 2.540 U78 1.000 t.OOO 1,270 1,016 1,000 
(lno!.porl~ 

N:IO."fXY O~l 0.01 0.015 O.cG5 0.01 001 0015 Cu<5Qt. O.OOt. 
ti~'US. 0 005 

!...'-£~ OhctClt - vn ~ 
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The White Moae from Mouse 
Systems Is more than a flshlon 
~t: It's an advanc:emenl In 
technology. From its sleek Unes that 
ftt comfortably under )'OUr hand, to 
lis smooth, llowtn& cums that invtte 
your fingers into alllhlnl position, 
this mouse is truly a wort of art. 

• 350 CPI blse resolution . 
• 100% Mlaosoft and Mouse S}'Siem$ 

oompdle. 
• ~ Compldbllliy - Gulranleed 

oompdle wfth aD "rnouseablt'' 
software applk:adons. 

• Easy to insUU and liSP-

• Ufedme Warrant)~ 
Stylish. sophistiaced, sman. The 
White Mouse, from Mouse Systems. 

47~ S I ... DrM. ~ fA M~JI 

(415) 656-1117 -_,,. .. ....,._.. ,.,_,.,.,_ 
-Mtlllljr ...... •SWfMavo\.-1_.,_ .,,._ __ (~ ..... --
oaCJ.Bilb~~-\1CutUh 



and allow control of cursor output. a.~poct 
I"Jlio, silt, t~Xking \<elocity when etnubt· 
ins a mouse. w more. even whh:.pphca
tionsttwdon't haV'c! these: fe:.tu~ . 'The rt· 
maining ten 110ft keys are theft for sofl'Nll.re 
develope~ to usc. but sadly. lhm: is no 
way for the casual user to program them. 

HP's buuonlcss pen i.~ ooc of the most 
oomfnnable 10 ~. ~ :a welcome by
product of it~ trochotdal h:lpe b 1ts ~i;s. 
~torolbngoffthetable!cvcrytirnell LS 
set down. The coni. at just 29 inches. is 
ralha short. however. 

The cursor. although 3llractive, is 
sometimes diff.cuh to use. Unlike the 1.5. 
inch anleflna 1."0ils used by l'OIIle of the ~h
Cf mllnuf~turm. liP h'" c~ 3 dimin
utive 0 l-inch aperture. rwther ob:;c;un:d 
by a n:d dot in its oeotc:r. Trueing really in
tri<:atc dntwi~ oouJd mukc )'OU squint 
l'l'lOO: than Mr. Mugoo. 

HP gets high mast..c; for the excdlc:nt 
document:ation supplied wi1h the Skccch
Pro . Thoro ugh and well illu traced. h 
l1lllkc:s light wort of selecting seuings for 
the focmidablc bank of'32 DIP SWitches on 
the bcKk of the tllblct. Indeed. the list of 
switch scuiogs for ten pop~lnr CAD pro
grums is aJJ that many users will ever need 

.......... 
,., ... ~OQ!p. 3000....,.., 51 ,,.., 
MIA CA ~-teOOt 7$2-0CIOO 
UII"'-:Mt 
.......... snlpol\ 
lftii!Oft:~~.,., ca_..lblt...,..,. .. Ciftlll~l':l¥ 

l
lllldiCICMpcwb._a Sll.h~• 
~al~b)'._.,.,_ 

cNirn'lfdcrt hHP~ 
QIC\e tOIO'f~;-:A:-,;;&(JMC(~;;.~~-.;;;:c=== 

to know. but for those with unu~"Ual re
quirements. the manual wiU prove wel
come. 

In 3ddition to its native mode, the 
Sketch Pro provide. emulation of the 
Sum~N~grophic:s Bit Pad II and H1tachi' 
HD0-1 1118 ~blet (the t:snc:r Wltll 1\uJQ
CitD). It ean also emulate a Ml<:roliOO 
me.ase when used wath the drhoer wpptied 
onad~~te 

Tcuing withAwoC..W brought out the 
SkctchPro's only downside: Less than per
fect perform:lllOC. Ito; continuous owput 
rate w~ Jow, 11W:ing for intenninenl up
dattng or thc on·~ imag.: posilion. 
Buuon clicks were al~o occasaonally 
mWcd when either pointing device was 
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moving quickly across the boani. 
The: pen functioned teliably ooly when 

within 0. 12 inch of the tablet's urf~. 
Even though tJu. exoccds HP's claim of 
oper.lliOO within 0.1 inch. it Jndutb the 
t.racing or ~lativcly thick objects. suctlns a 
page bound within a book or fnli83Zine . 

Despite l.he:se criticism • the Hewlett· 
P:ldcard SketchPto retn3.ins a le:ldin3 con· 
tender for PC· ba.sed CAD application:. 
\\'hen qualily and completcocss outweigh 
the quest for a rock-bottom prioe. 

tiTACHI AMERICA L 10. 

Tiger Tablet 
HDG-llllC 
byfrdlllc8n 

With products ranging from nucJt<&r reac
tor.. 10 mcdic:al instJUments to television 
liCtS to semiconductors. Hitachi has but
~ into a multinatiooa.l cooglomcrale. 
But behemoth sales don't nccc5Silrily sig
nal the rtlOlU inoovati \ 'C prodUC'IS in a pat· 
ticular product line. That's the inlpreli ion 
)'OU get from the Tiger Tablet UOG
IIIIC 

;\ imple wtUtc wedge of plastic. the 
t,A,'Oflc qJr{aQC i f~ or any scams. This 
INI)' bt as mucll (or s.1Jety ~ anythmg 
ets.e. because whilect)t muj0ri1yofthct~ 
lets we looked :u wert po~A.oen:d by the :sc:ri
:11 port or Jow-\-ol~ power trunsfonner. 
this one runs directly ofr a 110-\'0it power 
oord. A little spilled coffee oould Nl\'C di
s:JSUOllS conscquenoe if it found i~~ "''ay 
in ide. 

Judging by its prodigious physical di
mensions (17.2 by 16 inches). one would 
expect o larger work.spocc th311 the Tiger·~ 
II by II inches. It is probably for thil< re.a

SOC'I ttw Hitachi put a proAimity indi~~tor 
LED aloog the cop to indic-:\te wtlen the 
pointin3 device is wnh.sn the active an:4J, 
A111CC AD~ muy long for mort thlln the 
rlle3ge:t 7 .9· by 8.C).mch drawing spaoc 
they wtll rind. 

J>bemg )'OW (avont.e tools CJn lop Of the 
lllbltt may not be the be~ idea. Because it 
is painted with a particularly abrasive 
bright white paim. it tends to pick up scull' 
mari:.c;quirccasily. lndeed,~Nhileundergv
ing lest.l in PC Ubs. OUt ullll picked up 3 
couple of rnarlc.s from a ruler be:ln~r used for 
11'1CaS\l.t'CmcnlS. 

On the n::J.T of the enclosure arc 24 DIP 
switches for contigurin$ the tablet for ap
plica.tioru.. We wen: lu.d:y- the swicdles 
were set properiy rc)f AutoCAIJ nghc out or 
the boA. If the ~l ing.~: aren'c right for your 
software. you' ll l~:t\-e to coosult the rtlll· 
lively '~ampy rT\OUlWII (or help. Its tables 
I~ each SWllch's runction. btu it doesn't 
o ffer any advice on which selection 
shc>uld be m:lde for :1ny or the m3jor CAD 
pacbge. ... 

TC)ting in PC Labs sho\tt'Cd the HOG
II II C tO be a rdthcr lackluster performer. 
p.vticul.arly when we used the pen. When 
it was mised ns linlc ~ .12 inch from the 
wod: . urfacc. the on-screen image JUmped 
aroond Wlklly. 

The opttonnl 4- and 12--button cursors 
($251 and S271. rcspccti \<cly) supplied 
with the tcsc unit performed somewhat be«~ 
tcr. with no problems Cf\C'OUntcred until 
they were rniscd nlOtC than .25 inch off of 
the board. Both have .S-inch di:uneter 
noMl3$nifyins reticl~ th:u provide clear 
view of )'001 work. Omously. though, 
t.he4-button cursor as fitted with a fdt fric
tion-reducing pad on the bo«om. while the 
12-buuon cursor has none. 

Most intcn:saing of all the Tiaer Tab
let's pointing devioes ~~ the opcion213-Wt• 
ton pen ($159). It lw :tn a.n8)ed tJp that n> 
muJns ~rulur to the tablet when 
hekl at a COO\~ntional writing angle. three 
b~Kkward-sloping buuons along its top 

Htachl ~ al"'gM Tlitlllet HDG-1111C 
eone ollie blggell andneweetnarMS 
n h l8llAeC ,..,_._ H ofterS WJdulllor 

perfcnnancelorlhD~IMir9 
pn::10 01 sm, wncnooa f10t nc:U»w, 
~~ . ..,..,....orC8Ciee. 
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cd~~. ~ a p;Ur of wings 11.t the back. pn> 
umably to keep it from roiling off the tab

Jet when laid down. This ill the pen lhat 
Buck Rogers would want. 

The Tiger Tablct'llrno5t serious flaw i~ 
its prioo-S127. Th.al'!! a whole loc for a 
tablet with no overlay, cemplates. C3ble. or 
~atd pointing device. 1\ bate·bofles 
configur.uion will set )'OU bock a whop
pins $91 s. There are ll'lOfWtttac~ l \'e digi
tizing aJtemalivtS avallabk ror oonsidem
bly I~ money. 

HOUSTON INSTRWEN1' 

HIP AD Plus 9018 
by Frri Blcen 

The Houston lnmumcnt monilc.er has be
come proaically synonymous with plot
ter and tablet~ at enganeering fi rms 
throogllOUt the wood. Its HlP AD Ptus line 
of tableb runs the gumul from a S5.400 
44- by (i()..incb lllOOStU right down to the 
S895 12· by IS-inch unit (and its$550 12· 
by 12-inch sibling) lhat we evaluated. 

Those obsessed with number~ and 
spedftea~ions will dclisht in the HTPAD 
Plus 9018. Its 2.540-line·per-inch resolu· 
tion is more than double that of many of its 
competitors. ItS maximum communica
tion n~te is 38.400 bits per scc:ond. four 
times qulckc:r than most. And ftnally. in 
:tddition to its natht mode, it po:ssc::ssc:s 
full or panial enwlalion modes fOf no few· 
et than I 2 OOlet graphics tabk:ts and a 
Mouse Systems moose. 

Con.structod or an aaractive dark·sraY 
plastic. the tablet is a slender 1.7 inches 
thiC'k at t.bc rear. t.apering to just .5 inch at 
the front. giving the wort ~ace a sliaht 
slant. Should additional tilt be desi~. M'O 
pl&tic leg." can be folded 001 of the bot
tom. 

The 9018' 12· by IS-inch wofbpoo:: 

--

i:s covered by a very heavy clear accwc 
O\'erlay. While it would most ofttn be used 
to hold a worting drawing in place, '' is 
also used to bold the perametc:r menu tern~ 
pbtc. 

Unlike many other tablets. this one 
doesn't ha\'e a single DlP switch. AD of 
the parameter settings arc made with a 
pointing dcvioc and the p3l'allldtt tern· 
plaa.e. The$e indude uch settlng,s as baud 
nue, emutation mode. n:.pon r.ue. and n:s
olution. 

The procedure forcta;snglng ~ 
isquite simple. While~ngaswitchon 
the book of the tablet (it's nol ncoes.sary to 
quit \\batevcr program is running). )'OU 
just bold e-ither pointing deviC'C over the 
desired selection aod press any of its bot· 
tons. The tablet will beep to itt you know 
thal the sclec1ion has been made. When 
e\'etydling i:s properly coofi,guted, the..~ 
SWt·up st'llings can be saved in nonvola· 
tile RAM. Be careful not to miSpbKle the 
lelll{lb.te. bec3use changin~ seujn~ with· 
001 it will be diffiCUlt. 

Houstoo lnMsment ctauns thai. the HI
PAD Ptus 9018 cootains special circuilly 
that eliminalcs parallax errors th:u can be 
caused by tilting the pen. Testing at PC 
Lalxs cendcd to bear out thal assertion. a1 

least wtille the pen was held at an angle or 
45 to 90 degrcc:s to the tablet. Below 45 de
grees. the tabkt simply stopped sending 
any oooniinates to the PC. It's 1\:ud to 

TheHFADPUID11• Houllan 
~bllldlglmglltiiii.N.188&, 11 

fn~Ybe• J e -.,tul\hfc=-e~gec 
wtlll ycu pey b . <Mitaldr~ IPMd-2.~ 
fti*ofth ....... Wldyourcta»ct 
••: ·~·llu,...lleHFAD 
·good~ 

' ~ 

1M new OmniMou.'ie II rrom Mouse 
S)'$ltiDS Corporation sets rbe pace In 
input de\·kt ptrfonnance and ''2Jue 

A touse For All ystem 

• Sa pHior resolution - Pilenred 
rltra·Res software. 2llow.s ,-ou to 
lided opctmum resolut.IOO tnd pni>r
manc:e :ll the touch o{ a f'iogtnlp. 

• £raonomk comfort - Attractiv(' 
case design not onlr look-s great. but 
also fffis grt2t. 

• Softwwe Coalpllllbllicy - Guaran· 
lftd compaltie with all ··mou.sablc" 
softlrr'trt applk21ioM 

• Euy to 11151all and use. 
• PC Palnl Plu, tiK> powerful, ns) to 

w;to p2inl and illustntion program 

" 'hether )'OU need a moose for de$k
top pubUshlng. spreacbhret.s, CAD. 
gnpbks. or ~· ocher " mouSHble" 
soft•·m pacb«t. lh<' ~) choice is 
OmnJMouse 11. a mouse ror all S}ltcms. 

uu D 

& 
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imagine v.11y anyone 'A'OU.Jd want to bold it 
at suet. a shallow angle, though. 

The$Wldard foor·bunon COfS()f proved 
to be e\<t:[)' bit z C<Jpuble a perl'onner as 
the pen. Far from the mmusc:ule antenna 
coils found on some Cur&Of"5, this ooe mea· 
sures a generous l . l inches in diameter. 
Within it is a nonmagnifying cross-Nir 
n:ticle thut Pf')\"ed quite easy on the eyes 
when tracing out a drawing. 

In addition to ii.S plethora of tllblet emu~ 
lalions, the HlPAI) Plus 9018 includes a 
disk with an Autodcslc ADI device drives. 
Ita additioo to aJJowi:ng the tablet to func. 
lion withAwoCAD. thisooe is supposed to 
functioo wi!h AuJQSUrch and AwoSiwk 
~well . 

E'-en though )'OU probably won't ha' -e 
to oonsult tbe manual very of\ en. you ' LI ap
pn:ciate what a clear and thoroogh job 
Houscon lnsuumcnt ha\ done wi!h it It 
certainly l'31eS as one of the best of the lot. 

Although the suggested li;st prioe o( 
S89.S is fairly high aJD008 this group. it 
seems completely in line. considering the 
9018'sspacious 12- by 18·indl WQft.~pace 
IWI excellent petfonn:anoe. For those oo a 
rigbtu budget, the HIPAD ptus 9012 of· 
fcrs idtolkal petfomusnce in a smaller-. I 2-
by 12~ioeh tablet for a tnOf\:: ail'onbble 
S550. 

KURTACOAP. 

IS/ONE 
.., Fnnlc 8lcln 

Cordless fOChnology is bcmg applied to a 
growing number of applications. keeping 
banery makers smiling all the way to the 
bMk. These devices range from conve
nienees ($UOh as a CXlfdless phone or a bat· 
IC:r)'·~ l:spCop) to device$ th:u coold 
noc eJ~ist withoUt cordless control. Just lr)' 
to pictute a corded gange doot opet~tr. 

CUtSOrS and pens with COtds are quite 
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uso.bfc. and they ba\'e the advantage ur be
ing diffJCUit to lose:, but once yoo've tried 
Kuna's cordless counterparts with the 
S995 IS/ONE (Input SystemtONE) tablet. 
yoo' ll oev.:.r want to go back. 

Tablets were origanally designed to 
make drafli08 .... -en casicr~nes~ 
brings ease-of-use one step further. 
SwitctUng between a cursor and peo with 
most olhu tablets means unplugging one. 
plugging in the ocher (maybe untangling 
the cords). and ~ changing :& few 
DIP switch settings. 

1\'ol so with the KW13 • s rordless point· 
crs. Ju.~ pick up the pointer you want and 
you' re ready to go. Switching among 
pointers during an AurcCAf> drawing 
proll'od quite useful. I c:ool<l '*the an-sor 
for laying oot precise lines n.nd then chilllge 
to the pen fora little frochand work. 

BOlh the thfee.switdl pen and the foor· 
button cutSlOf are powcrro b)' fi,..: lR~ 
si.r.t alkaline b3neries. To keep them fn1m 
wasting their precious eneQl)' when left 
unattttlded. Kurta bs designed h:u~;·.l· 
pacl~ ~wilches into each so that tJ~ey 
operate only when being held. 

Expanding on the IS/ONE's capabili· 
tics. Kun.a offers O\ocr20 templates. rang· 
ing from gcnctal·purpose CAD applica-

The t<urtai&ONE llblet. MS. II i1 fomllf 
PO~ Awlldtor Technlclt 
Elocelence ....... lmgalheeat&d
UII.end tlOt'HellliiiiCe cl CiiCideu ledlli dogy 
todlgliZing l8blllS. T..-.ty prcqllllmlllle 
aoll...,..reaiel!tletlg N lOp.~ you to 
~ 116 l8blel'a power and fwlcliOIIIIIily. 

tions. to spc:ciali7.cd s:ub<cmplo.les (fluid 
power, archite.cture. and dtc like). to 
PogtltfaUr. Althoug.h the $99 price for 
each seems a bit high. the templates could 
pro'-e to be wonb far men. if you really 
oecdthem. 

Besides the tcmpla.tes. the IS/ONE also 
incorpor.ues a horiz.orual row of 20 pro
gr.unmable soft kc)'s along the top edge of 

EDITORS Ct·IOICE .... 
I!AIIICcllp..31107E.~a.AioeNI.AZ 
I&CMO;tiQD~ 
UIINDr. Tell!. ...... GIW-arlllft; 
a.dldt...wtl'*I*\StiO:CIIIded~ 
PI!\ StOO;OIIIdld~ anar. S10D.CIIIIIed 
1~anar.ttll;llldesa3-Widlpar~. 
1100:~._.., ... , ,10Q; ........ 
........................ 1&0. ......... _ 
---=~~ .. ~,Ill 
•••aoe-.lllllteo..W.b-*n 
D~''*"-'NCOIIIIIIDiftncanor.na 
......... fll .......... mlllalhl ecN!a_.....,_...,...,Pee..r 
CIDnrmt--. 
CIICintiCN....,_~ 

the "''Ofk ~rface. Four or these select Yllri· 
ous wocti.n& combinatiOC\s of the pen's 
switmcs, fhoesdcd among ahemath-c op
erating modes. and the n:mainder can be 
programmed. When used with a prosrom 
on the urility disk, the resultant macm~ can 
be stored ina file fOtlatcrn:caiJ. 

Also on the utility disk is a device driver 
that Kurta refers to as PENSMITH. It 
serves as boch an Au1oCAD ADI drivC:f as 
\lo'ell as one for a Microsol\ mouse. Tog
gling between tablet Wld mouse modes n> 
quin:s a click oo one of the soft keys. 

All throe of Kurta's cursor configura
tions arc quite colorful. The buttons arc ar· 
runged in circular fashion , and cadi is a 
different color. Handsome though they 
may be. I doubt that the 12· or 16-button 
models are paniculat1y ea~y 10 use without 
some ~ioe. In any c~. their nonmag· 
nifying. half·inch CJUS$.hair reucles me 
adequate for~ applications. 
Te~~ at PC Labs showed all of the 

ISIONE', pointins dev~ to be simil:ir 
performers; each could continue tracing 
ov= objects as t.h:.ick as O.S inch. Even 
though the cordless pointer.; seem like 
prime cancfidates for interference. none 
was observed. 

The cabinet of the ISJONE is made of a 
uniform gray plasric and ll\C3.SWCS 20 by 
16 inches. A re.ccssed 17- by 12-inch 
workspace holds a srurdy acewe ovctlay. 
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Although the review unit's ov~lay was 
stnOO(h, a maue· fmi.sh version is llvailable 
as anS18optioo. 

On the back of the enclosure is 8 bank 
of 24 DIP switches that select the dcf3Uh 
oonfiguration as wen as connc:ctors for the 
power cord. cord·typc pointing device, 
and seri2l cable. The I*St h.a.~ a DIN·t)'J)e 
CXlf\JleiCior 8l tbe tablet end and a 08-9 coo· 
occ:tor for the scN1 pon. 

Further enhancing the appeal or this 
tablet, Kurta offers inlcrfacc kits for Mac· 
intosh Plus. SE. and Ox systems. and for 
the Amigll. 

Unk:ss }'011 can think of some ~ 
why you must ha'~ a corded pointer. stick 
with one of Kuru'~ cotdless model~ (they 
cost no more, Md in some cases Less) and 
reUsh the freedom the lSfON£ provides. 

KYE INTERNATIONAL CORP. 

Genius Digitizing 
Tablet GT-1212A 
byF,.,.Bic8n 

KYE lntcmational Corp. oiTm a numbet 
of alcema(C input devices and aaefldant 
software for many pph~ application$, 
including scannetS. mioe. and entry-level 
CAD and desktOp publishing sonware. 
The most in~g and ambitious of the 
lot, though. ha."to be the Genius Oisifiling 
Tablct0T·I212A. 

Bundled a~ a relatively oomplete J)Sd· 
age inctuding tablc:c, four-button ~. 
AutoCAD template, and more software 
than }'OU might e~t. the Genius Tabtet 
is a surprising bargain. 

Its $429 suggested li.sl price makes the 
OT-1212A one of the lea$t-cxpensivc ~ 
let.~ available. Thai would be a rea._~le 
enough price, but a quick check throoP! 
some recent mail«der ads revealed prices 
as low as S309. 

For that sutn, KYE throws In quJce a bh 
more softw.ln: than the us\13J MlloCAD 
driver. You Stt 8 copy of Media Cybemet· 
i<:s' Dr. Halo /11, a general purpose icon· 
based drawing program much along the 
lines o( PCIPainlbnt.sh Plw. It's nee the 
rype of program that ooe would usc as 8 
substitute for an honest-to-gosh CAD 
pacbge. bot then :tpin. it's a whole Icc 
easier co usc for making fn:ehand draw· 
ing.~. 

But t.twr nee the la!.1 ot the boous soft· 
Wllte. KYE also bundles Gtniu.s Mtnu 

Mohr. a program that can be used 10 geo
eracc pop-up function mcou:s not only for 
CAD applications. but for programs such 
asl..otu.s /-2-JaswcU. M~llll!tfaUr'A'OUJd 
seem to be better suited to a mouit than a 
cabiet, but that 's all right boc3u..CJC the Ge· 
nius tabtd ill capable of emubtin,g both 
Microsoft and Mouse Systems micx. 

One of the Genius tablet's more WlUSU· 

al fearurcs is its power source: the tablet 
gets its juj,oc from the keyboard socket. A 
12-inc:h cable runs between the keyboard 
plug and the tablet and divcns power 
througb unocber shon cable to a jack on the 
side of the serial port connector. Thill 
wOfks weU enough on a.n mM or similarly 
constructed compatible where both cbe 
keyboud and serial port jacks an: on the 
back of the cabinet. But on systems such as 
the Comp<llq Dcskpro 386125, ~the 
serial port is on me back snd die keyboan1 
connector is on the front , it's an invitation 
to test che tensile strength limit of the 
adapter cable. Fot IOOsle not wishing to en
twine their sysae:m with this cWiac bypass 
arrangement. lD'I optiooa1 external poW"CJ 
supply is a ~'3ilabtc . 

The two-button pen that is supplied 
with the GT· I212A ~ well-scylod, but the 
four~tton cursor lea\'eS plenty to be dc
$irecl lts toylil:e oeon·briP!t buttons beg co 

KVE .. .,., ....... .,Corp..aGerUOiglqlng 
r-..GT·t2t~doeln'l,._."'f 
lleh.qicll~tutor$428, 

l'aone ~ lhl._. e~~P~~IIM and l'nOII 
car..-. PldiiOM avellllle .• eotnee .. 

alladeot ..... lncldlg OenUt Menu 
..... •• progta'illlllllell UMrl gerwiiO 
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When I IDOCtlt dona't solve your 
COIDpUier lotledace needs lben lloase 
Syslems' PC 'l'rdlllll Is lbe IIJS'Iftf. 

ov 0 er Cheese-Eater • 
'nte \lou~ S)!ltrm~ PC Tncl.ball 
• CO.uume$ lm desk space 
• Allracth'f, ersonomJc: ~80 
• HIJh molutJon ptrfonnanc:e 

(vanlble from 20 10 64oo CPI) 
• Easy ro instill and use 
• 100% IUaosoft contpltlblllty 

paraaaeell 
• lnduda Mouse SyslftDS 

Proctacdvtry Soft•~: 
Dalpu Pop-Up lknl for addia& 
tnckbaU lnltrfaca 10 your llvorlle 
propms like Locus 1·2·3, ciBaR, 
Quauto, 1ibrcl Ptrfea, DOS and 
IDIII)' odlm, and abo for aaSIOal 
appladons. 
Every Mouse S)'SfemS PC 1'rlckbiD Is 
buDdled wtcb 'l1lc Pn:lcnlliiNa 
llll&lda. This praeoadon &fiiPI*s 
ancr paine l*b&t •111 r~ )'Oaf 
busWss ppbs and cbarU visual 
puac:b with: 

• abWly ro tmpon 
cilia from a 
Wide nn&e ol 
spreadsbeels and 
dlllbaa. 
• I'ISier mel WdOr 
clrawtn8 tools 
• a ronl editor 

• scriptlntlanp~&e for anJmallool 
presenlallons 
• em also be used to create original 
SJ1Phks and MP an 
Mouse S)'StmS' PC Trlckball. from 
the fine namt In Input ~I« 
leehnq ... 

See lour Dralrr Thtl ;· 
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be yanked out by a two-year-old. Bcyood 
that. the norunagnifying retick, tbough of 
adequate di~r. has cross hairs that arc 
embossed into it rather than painted on. 
Unless oriented ju.~t so to the ambient light 
in tbe room. they are really quite diff.cuh 
to sec:. 

In tc!lting. the Genius GT· I212A 
proved to be a capable, if not distin
guished, performer. Both pointing dcvioo; 
wete usable all !he way out to 0.75 inch 
from the lllbkt' $lJrf*Ce, MIJ no 1n:utet 
how quickly an image WIIS drawn, it re· 
maincd faithful to the intent o( its m:ator. 

When price and \'ersatili ty arc your 
main considerations in selecting a graphic.s 
IAblet, sive the KYE Genius GT-1212A 
careful consider:u:ion. I! n\Sy nOl ~ 
the suuc of the an. but it offers a lot for 
your money. 

NUMOHICS CORP. 

Numonics 2206 
GraphicMaster 
ZedPEN 
bfWim L Roech 

Nurnonics ~moved up from an uodisti.n
gulshed p®tlon In the tablet mar\:et to a 
soHd number three In a newfangled 
way-mergm and acquisitions. In June 
1987 it aoqulred Pencepc: in October 1987 
it added mouse-IT\UerTorrington to i&s as
lim: and in April of this )'Cal' it joined with 
'fcnninaJ Display Sy~tems, England's 
only tablet-maker. 

These three prodUCtS gl"e glimpses of 
that evolution. ZedPEN I'Cpf'C$Cnt:s a novel 
technolog)• added lhrough the merger with 
TDS. The Nwmnics 2206 is the recent 
owgrowlh of a proven line of Numorucs 
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tablets. l'hc: GraphitMll.Stcr is a te\'Qiu
tionary new offering crafted by Peooc:pt 
that pits Nwnorucssquarclyagainst lbc lat
~ and~ the table. maslcet has 10 offe:r. 

lntrOOuoed in October 1988, the SS9S 
Numon.ics 2206 combines the best features 
of the company·~ 2205 (introduced in 
Apri11987) and 21J.Y1 (imroduocd in April 
1988). specifteally. the quality and fea
tures of the former and the trimmer styling 
and downloadable comtn31lds of lhe lauer. 

While the combination is a good one, 
1t's deftniteJ)' dated. The resllh is ~ill a 
big, heavy, pad mc:aswmg 23 by 23 inches 
and 1 inch thld:. Co'-ered in white·belge 
pbstic. it's built on a solid black mc:tll 
foundation . The top surface is urumukcd 
except for lbc Numooics logo and model 
nun~. The 20.5· by 20.5-inch active 
area is not indicaled in any way. 

The tablet draM i&s electricity from a 
large bJack b!Kk t:nlDSformcr that burrows 
into a wall outld. supplying 500 milliamps 
of 5 volts DC and 130 milliamps of 12 
VOC thmugh it<> 78-inch cord. Numonic!rl 
3180 supplie:s a 112-inch ~a! cable with 
the 2206. tenninating in either u 9·pin (). 
:sbcU (for A'fs) or a 25·pin O-shell; you 
choose whet~ you cxder. 

The 2206 tablet provides tWO jocks on 
its rear panel that allow yoo to plug in both 
a CUJ'SI()I' and petl 9( the same time. It scner
ally RlCognizes whic:bc\'tt one: is c~ to 
thetabl.et. 

The four-button cursor looks like a 
Transformer stolen from a child's toy box: 
h hns a dou1t gr.ay ~lur case with insct 
fmger grips 111 either side. The 2.25- b)' 
3. 1~ by 0.75-inch case is extended by a 
1.5-inch rei~ with :t mall central ci.rc~ 
r~ pl~d by the plus-shaped l.altlines. 
J1 ' easy 10 gnrsp but forces your finger.; 
into a pinoerlike grip that may 001 be com
for13blc for long periods. The cursor is 
a\•ailabJe in one- and four-button models 
for SI05, a 16-buuon \'Cr'Sion for S20S. 
and a number of ochet vsriants. 

The petl. 1.5 inches 3r0Und and 6 inch
es long. &u fat imjtaliOn ofa founw.in pen. 
;\llhuogJ' it:s plal.1it ca.w feels a little slip
pet)•. It Is easy enough to W~C . 111c: inkJcss 
car1ridge supplied by Numonics w~ 
molded from nylon: its almost dangerously 
sharp poin! quickly wears down to a 
smooth tip after a few minUies of use. 

The$65 peo usc:sa tip-switch us its only 
control. lu an additional bam:l-mountcd 
button, you'U ho''t to spcod S75 for the 
two-switch pen. All pointing devioe.'i for 
the 2206 are equipped with 36-ioch cables. 

Neilhet cwsor nor pen demonstr.ued 
much proximity r.mgc. The pen was rdi
••blyd¢tcc;tcd at .25 inch: thecwsor, at .37 
inch. One feature we were delightod to 
fmd dcfeatablc was the boep emitted by the 
W>let c~'CI')' time a point wa.'\ iodicafed. 
Worse than the he3d3che it C3u.~. the 
beep slowed down response. Although the 
on-screen cursor moved rapidly. when 
points were spcciflCd in quick succession, 

The 111M lll:llllt~ ~·- il'ldude (left eo.-1 a.S1.-ZedPEN.Ihe 
$1595 tunr:nca2208. and fle$695 GIIPhid Al•er. ThD ZodPEN n lhe 2208 'IWII8 once 
I'8YCIUIOnely proCiuc:ts whOM prltiC:1ICIMy lrld Cll'gOIIOnQ hive Wlfl8d In COI1"fNJJIIIII wlfl fie 
~.aiMic,.nd~rnobileGnlphial .... 
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often SC\'et31 would be lost because o( 
beeping O\-trhe:Jd. 1\Jm oiT the beep, and 
the 2206 keeps up with the qu.ickc:st Auto
CAD drawing. 

The Sletllp ()( the 2206 i.~ probably il$ 
most retrograde feature . To set the 2206 
wOC'tl~ . you must f~ adjust a bank of 
DIP SWitChes on the rear p3nd t05Ct serbl 
speed and emul»ion mode. a proa:ss that 
is not helped mucta by a little~' Nu· 
mo01cs calls a user guide. We found 
(through eAperimentation, not through the 
pamphlet) thatAu10CAD 'AMcd best with 
the 2206 in Sllnun38f1phics MM emula· 
lion . oot the tubkt yielded a modest 9.S. 
by IO·inch pad to oover the active drawing 
SCTCen. 

On the posith~ side. the 2206 is sup
plied with '"'<> disks of son~ that in
clude ADJ. moo.c;c, and Microsoft Win· 
t/Qw.) <lrivm 1n addition to diagnostics und 
field suppon. 

THE GRAPHICMASTER 
While the 2206 is c\'Oiutlonary. the Gm· 
phicM~et i revolucjon.ary. at leU for 
Numonics. Becaw it' es:senttally a mini· 
mn.l i.st p.¥1. it's a most dcsiruble tablet. 
Hen the IS- b)' IS- by l·inch tablet. nnd 
you'll think that there' aJrnost nodling in 
your band:s. Th: pad is onl)• a thin sheet of 
plastic with a raised boneyoomb of rein
f~ing ridges on the bottom. At about 
2.25 pounds. it would be perfiXt for use on 
your lap if the ridge!' didn't do a meaacut· 
ter' job on your legs. 

Underneath the tablet is o small area 
about the size: or an index cord that holds 
all or the electronics or the unit. On the 
right side or the electrooics box an: a jack 
to plug in the cursoc and an l..f.D to indi· 
cate mode changes. 

The light weight of the pad i~ comple· 
mcnted by the relath~ froedorn of hA'•ing 
only one tether beside$ the CW"W cabk. 
Bach pov.ocr and ~ignaltnwel through the 
same 81 ·inch cable. A 9-pin 0·~11 oon· 
ncxtor plugs into the bolck oC the tabJct. and 
a 25-pin O-shell is included for plugging 
into your own scria.l port. The Gropl'lic· 
Master draws all the power it needs 
through the serial C'Ofii\IXtion. 

The menu system built into the ctoc· 
uonics i 3Ctiv:ued by unpluUi~ the cur
sor (Of pen). holding do'ATI one of its but
ton~o. then plugging it back in while 
kcc:ping )'our fmgcr on the button for two 
ll<a~ of the LED indicator on the OOc:. 
Tbe placement of thls LED is a designer
ror-it should be on top of the tab lea where 
it can be setn. 

~00.. 101 c:.omn.ctDt. 
- .......... "" , ... C800t,.7-4517, 
C215t..,... .......... 
Ullfrltor.\Met~WIOI....SI*\ vl$
c..eon anGr .Jelil6. 
........ s.r.lport 
In lllart: ""~· e!DctiOii~ oatc lltlllt ,.. • ...,bJes,._~ 
~~··.wtb!A~~·good 
lllur ....... 20.S.Dty20~UOIII. 

OACU•t20N~~CIIIO 

,...... 
Ull"'-'' .... 
~Sel\llpo!l 
lnlllart: kldct-tl)to ............. -
lll:ilill .... ~pen~al~ 
t:ltcs.nctlliWI5al~ Oae....,.,on 
~'*"~bJ--WACOI'I 
ft'IOdejla. 

After the llasllc;.. the tablet nsctr be· 
~'Oflle\ :J ~lcctor-mo'c the cuoor to the 
o:mul.111un Of t~pcrd.lmg mt« ~ uu 0011\': 
from the.~ printed on the cheap JXlPCr 
menu template supplied v.1th the tdbkt. 
then click. Emulauons indude :-lumoni~. 
BPI. Summu,!;.r.aphlCS MM and Delta. 
Micr(l-oft Mou.<ie. and ASCII dl::ltul'tctS . 

A' vil31 :l' thi~ ~IUJI ICiilplate i~. II <.houkt 
he l:•min:ucd .,, ~·ntcd oo <.QnM!thtng nk'lre 
'IUh\l:lJUi:SI lhM the JXII~'I that WU.' ~ Uil 
plied whh me Wlil "\: inv~: li$a1cd. 

11~ Cir.;J)Jltc ~l:I.\ICI t:lblet "Uik<. QOitC 

wdl. <tnd 11 Jl'O''OO mon: th;Jn up to the 
'>JXXd requi~'d for AIIIIK'A/) \\ ith II\ 16(). 
poiru·pct·!>C tlnd ma\imurn drawrn~ 
speC\!. 1'hl: mn~ vf '' ~~ v.a'l~e. 
lu)lll~ pnuullll}' only aftd the '-"UU\\r WtL' 
\\ ithdrown 2 inc he!. 3way from the 13hkt. 
At thal poin& it bccamt: UI\.\Whlc and ~-em :J 

JlliCf) 'lream \lf d:lta. \\ rth the JndJl".\\cx.l 
cur;or ~1110n ''arytn~ Wildly unlit coni3C1 
W.IS I~ R~lution reochcs the 1.000 
lines pcr inch common 3m00g tabiC1" Ac· 
curocy &.S l"tt11d at 0.01 inch. 

1k four-buuoo C:UJ'lo(lr XMn1pJn)ins 
the Graphicl\ ta.-.cet l\3, u .sO.u~eh cern.!. AI I 
tll<l\lgh \hapcd l1le u motr-.c , ,,., \(lJileV.tl..t 
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smaUc:r (2 .2S by 3.2S by 0.5 iDc:bcs witha 
1.5-incb paddle) and tbe buuoos rc:quin: 
cw:ling your hand inlo an uncomforW>Jc 
grip. The four blue bullOD.s of the standard 
cursor ate lr1"88lgcd in an invttted T. and 
tbe reticle is a po.ir of c:ross hairs with a 
sma1J calb'al target circle. 

Sligbtly stn:amlined, tbe GraphicMas
tcr pen is amoog the mare comfortable 
pem10 hold. The pm fearures a tip-switdl 
and a sharp nylon utllnked lip nu:h lite 
that of !he 2206. 

G~pbicMastcr pointing devie« ar
rived with 4()..iDclJ cables coding in thn:c
cooduc:tor miniabJrc pbonc plugs. A 16-
buctoo c:unor is available as a wbstiruce for 
the c:onlbln:llioo of 4-buaon ~and pm 
!hit's $Upplied as $CAOdard equipmeo1. The 
cablec Includes a Mlc:rosott Mou.se etnull· 

Slightly streamlined, 

the GraphlcMaster pen 

is among the more 

comfortable to hold. 

tor. a Windows driw:r, and an AJJioCAD 
ADI driver in addition 10 its di.a~ 
aod mainttnaROe routines. 

TltEZEDPfN 
The ZcdPEN sys&cm Joob radically diffec
eoc from the ~ of the N\IJJIOnic:s tint wl 
mosc Olhet cablets dw flllCllbeiT way to 
these $bores, problb&y bccalk it COIJlCS 

from at:rO$$ the .Atlantic, wbcre Terminal 
Display Sywms is lbe lcacfiog lab6ct ''Cil

dor. The ZcdPEN was the first product 
there to add a Chird dimension 10 tabJet dig
iti:zation.. In England. wbal we call u~ 
inr~ pronouocod uti. hence 
the name ZcdPEN. 

The tablet "'fleets aoodler transadantic 
difference. In America, tbe IZ. by 12· inctl 
tableds topS; in Bri&ain, it's the lZ· by 17-
incb size (staodards A4 and AJ. respec
tively). The tlbkt rccci"t'Jd foe rmew, an 
A3, is tbus bd\y IOd ~~-e by u.s. 
saandards: 14.5 pouods aod $1,9SS. Zed
PEN is also availallie in the smaller A4 for
mat for $1,600. 

The ZedP£N l.llbkt is a wtme lucite 
wect,e mea$WUI8 21.5 by J6.2S iocbes 
and mana from ;rst under one inch It tbe 
froot edge to a llide t¥V~ 2.5 inches ar thc 
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IGrTIZJNG TABLETS 

~. The dnlwin8 $\~dace, with a 17.5- by 
12. 73·inch acti"e ~ Is set off by a bof. 
dc:r about an indl wide around the tablet, a 
litdc: wider oo the ript edge wbcre thele ~ 
a sbalJow trench for resting your pm. 

On cbe back paoel you ft.od lhe coooce> 
10r to plug in lhe peo. a 12NOC input to 
power the tabkc, a red iodicar« LED, a 
small (.1 inch) n::sct buttoo. two serial 
pons tbl1 USlC 25-pin lkbelJ coonc:ciDrs. 
and a 9-ptn O.sbeU c:ooocctor for tbe Zed· 
PeN itself. All of the oonnecrors are~ 
oesscd about 2 inches undc:r lop or the talr 
k:t so Chat tbe c:oonectors saay out of your 
way. The extcma.l tran:sf~ oonnedS 
chtoogh a~ 112-inch oord, and tbe 
serial cable provided is even loaF ll 127 
iocbes. 

Tbc ZcdPEN pen is finisbed in brushed 
stainless steel and measures about I .S 
inches in cin:wnference and 6 inches Joas. 
Aldlougb tho steel make$ it sewdy. lhe pen 
fceb ~ slippe1'y. Bec:ause of tbe 
design of its sensory mechanlsto, ink <:M· 

b'ida.es cannot be loaded. 
The entire ZedPEN ~m ls se.lf·pro

g18JlllllCd U$ing thc pen, tablet. and ~· 
ard serup ~- Press the~ buuoo 
on the back of the tablet and it ent.m iU set· 
up mode. AU you need to do 10 sdec:t mode 
or ctD.1latioa is press the pen apins1 the 
appropriate menu cboioe. Nonvolatile 
memory \\ithln cbe tablec remembers your 
choice. Howe .. u. setting up tbe l8bld is an 
act of faith bccau9e it yidds no visual indi· 
ca.tioo of i&s sc:uin8s or e'<-en that a setting 
has been accepccd and opdaaed. 

The proximJty raoge of the ty!tcm 
proved modest, only about 0.2S inch. Tbe 
$Y$tetD is quid enough 10 dmv poiols u 
fast as you~ press tbem ioto ~. 

The distinctive fearurc of tbe ZcdPEN 
is its pressW'C scositivity. The fon:e ap
plied to the peo tip is digilized and 0'81\$

mittcd 10 the pad's oomputer host for use as 
applicatioas see fit. The ZcdPEN dUtin
guisbcs 128 disaae pra.sure levds. At 
ooe time ,the ZcdPeN syitem was !he only 
pres$Ute"9e0Sitive tabkc avallab&e. Now it 
is showing its tge (three years) as 2.56-lev
d pte$$W'C pens and cordlc:ss pn:ssure pent 
~Y become available. 

The ZeclPtiN Is $'till A worbble choice 
foe appliabons tbat call for an extra di· 
~- However. it may no looiet be 
the be:st dlotce. The sane Is uue of Nu~ 
mocUc:t 2206. The GtaphlcM.a$aer, howev· 
et, c:an hold its own apimt the best of 
them. 

Pill CCI 

Penpad300 
Peapad310 
Peapad320 
brWinn L Aolob 

Putting pen 10 tablet makes us wooder wby 
we IDJat still fllde our fiagcn co peaty 
aod fMtlalioa keybolrdiiO get lbc warda 
we waot oo PC S~Cn~eDS.tt we CIO draw oo 
cabacts, wby can't we write wflll we Wllll 
1o say? Why can't COCJlPUietl UDdcntaDd 
wtlal we wriee as !hey do wbll we type? 

The same ~ evidetldy ocaamd 
10 tbe eQ8ineers It Pencept--tad lbey did 
somdhing about il. The top o(tbe Ptr.,.t 
lioc IIDIXDs 10 wbal must be tbe IIDIItat 
tablds around. NO( ooly do these cablols lee 
you draw liDes but they CM recoplZie )'OIIf 

~ ratbet. yoorprindna--tls 
wdl, albeit widUn some l'llbef severe Umt
tltions. 

This sampling of three tablets from 
Palcept (now pan of cbe Numoaics em
pire) $bows the Jnoll tod kist ot Cbc CU'· 
rem ptOduc:t line. At tbe boaom is tbe Pen
pad 300, a tablet that simply adds a few 
oew nuances to cooYeOiioaal d:igiliziDc do
sjgns. At the top is tbe Palp8d 320, eaen-

,.,.._ADMIIoncrf~480TceM 
Pond All~ WllfiMI. MAGt1S.: tl11')880a77. ...... 
LIIINDr.IMI!penaranar, 1111&. 
---=s.~-
llla.t:AIIIOdlcl\.......,. .... 01, .. -
............. -*'lillnllld .. .... -.-,d_, ........ (AIOt ..,..n. 
............ padclld ...... 

CfQ!ftiON~ISIYICeCAAO .....,. 
..... ....__~~~narcua.t1.-. ....__,... 
·--"~,..,., .......... 
-~-~-·--MOdll ... ll'ltllllalnltPIOOIIIarlllla.tlle 
~--cur' &1 ...... -.Pet. 

c:-acettCIHIIIGA_,...CMD 
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tially a 300 with a college educ:atioo-or at 
lea$1 gt~mm~r sebool training. Coonesy oC 
hardware mel software add-oas to tbe basic 
300, it ghu a Slllplboc of tbe futun: pon
tWs o( digiliziDg lcctmoJogy. The Ptoped 
310 ct'O"'ds tbe 320. offi::rin8 iu capabili
ties to oomplflen and WOfbt.lcions lacking 
the suodard PC eJtpensioo bus. 

Thotagb Ill tbe bouom of the Peocepc 
line, the S69S Ptopld 300 Is out ahead of 
ocbet llbku as rw as claimed accuraey Is 
conc:emed. Switdling to a pen trims aa:u
rw:y (but DO( resolution) down co 0.005 
i.oc:b, twic:c as sblrp as the best of the rest. 
8ccausc tbe adler Ptopad lablets &bare the 
same 300 mec:Nnism. theit specifiCations 
are the same. 

Alcbougb Ibis aocurw:y level is c:om
mcodab&e. it's ~)' Ul1llCCCSS&r}' for 

eltcit elabonde func6ons. Or you can jJsc 
wrile ln data instead of typing it. 

EJIIemaiJy, the Modd 300 tablet upon 
wbidl alllhn:e sysaems are bucd is n:fincd 
bul h.atdly distingu~. Likt most recent 
~designs, It bas the took and feel of a 
solid slab of plastie-and that's good. 
lbcre's notbing to come loose or break. 
Measuring 15.75 by 16.7S inches, it yields 
a somewhal mode$( active diaitil'.in.g~~U 
measuring II by II inches. Using its own 
drhoer under AutoCAD n:sults in a dmwing 
areaolbut6.7.S by 7.S inches. 

The one inoovatioo incorporated into 
the Pc:nccpt dcsigJl is a brown padded palm 
l"e$( at the boaom of the chwing llU lhat 
does double duty by stopping drawing 

,._olerl-wv.-angct~oa~~-.lntaiiiii!MI:Iram ... IOrWC, lhe118115,._ 
300. ... , ..... 310,1nd .. l1.o115,....320. hftlcMIItle 310encl320eecll 
ollrbllic'-••.aNOODI-1. _. .. 300hM-..pertor~. 

ge:ncral drawin$ prosrams. But one critical 
application lhat likely benefits from the 
high ~ b lhe reoogn;tJon or band· 
primed text . Little wooder the morecxpen· 
sive Model 320 ($1,095) and the Model 
310 ($1,395) are built oo ~ • pru:ise 
pladorm. 

Using the highly eccunate digitiz8lioos 
of band·prim:d c:hanctcn. tbe 310 and 
320 apply powerful paocm-IDilCb.ing aJ. 
gorilhms co n:cogniu: ~cb individual 
cblrxtcr you draw oo the tlblct. Ptocqlc's 
inlaf8ce software then allows )'00 10 WIC: 

the ~llCd characters jUSI like typed 
dMa as q,u& to your appicallons. The 
macro facility built U.o the Pc:nccpt pro
grams allows one n:cogniz.cd cbuactcr to 

pen., from rolling off lhe surface. 
Mass Is saved in the slim tablet by lhe 

use of an eJtltmal power sou~. ln tbe 
Model 300 system, clcctriciC)' c:omes from 
a luqlrey cransformcr IbM plugs into a 
stand:ar\1 wUJ outJec and pulb the 6 waus 
required to make the three different volt· 
~ thlt run the tablet. The power lead 
plugs inco a 6-ioch pigtail dangling from 
tbe 2.5--pin O.$bdl c:oflllCaor Ill the end of 
the 69-ioch scNI Qble lhll plugs into )'OUr 

PC. The 3 I 0 and 320 gee the nccdcd power 
to the serial cable in a somewbal diffen:nt 
1'08Dt1Ct'using special intetfaces. 

The Penpad 320 uses a propc iewy PC 
expansioo board lhlt requi.re.s ooe full· 
length 8-Qt slot for its oonncctioo wilh 
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5-Mouse• 
TbJs mouse provides expooeadll 
trdiaC from loo-8110 Drl IDd is 
Ideally sutced ror opmlin& m 1arJe 
screen, hllb raoladon wtndow 
envtronmems. 

M-Mouse• 
Thts ctunble, ruu featured zoo DPI 
moast bouU many of the same 
raaara JOU would expec:l to liad 
on a bl&fl« priced mouse. 

r:r Todu)! 

~MousE 
~s~ 
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