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NLSYOURPC.
Someday your PC will let you down. Don't let
the machine's sophistication-or a repairman-
intimidate vou. Armed with the information in
the following five articles, you needn't
be helpless when your system fails.
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F![ur€

T::#:'J.fiNJ
is dislr driv€ flilw. Ev-
ery !s at rqrc Point
wiu go to b@t up a disk
ald ge1 a dala eM, s@k
.m, f smc otb* seh
anrcins meee in rc-
tm. But bef@ SEtting
inlo dE @ug ol d,sk
drive fdilm, take r ldk
d a typic.l disk drive,
rh€ tuI-heigh Tard@
TM 100 that prcbobly

conponenrsorna* | DiSk

YOUR
SANITY

N4AINTAIN
YOUR

DISKDRMES
HENRY F. BEECHHOLD

drives trouble is the greatest
cause of downtime. lf

you keep them clean and
lubricated and learn to trouble-

shoot, you'll minimize repair
bills-and lost time.

MAINTATN

thMgh lh. u& of &-irlou6€lfdisk-bub-
ring kits. A disk hrs a limiLd life, after all,
and shdld be bekcd up lqe ber@ the
hub hole ned. whatevd Einfo@lmt a
hub dng p€sumably prcvid6.

Delving d€.per irio thc disk ddve, you
fin,Iy ctre to the IEad of tlF maner, th.
tuhirery. To staft, iake a l@k at ihe
drir motor and spindle. (S€ Fiew 3.)
The .lriv. noto., ore of two mot6 in a
disk driw, cduses rhe sprndle to th dd in
tum caus the disl itserio tm. The spin-
dle b fitLd with a hub otr which dE large
c6c. hole ofihe dist is p6ftioned. !vhe.
y@ clos€ dE disk dive. tlE disk i5 pFsFd
irro pGitid by a hub clamp,

FoE mjd plobled @ c()!r@ily
asiated *ith dE.live motor dd sprn-
dl.: n|olq blllmr, mold bean g vg,
ddve-b€ll failft, ard inc()ml spin nle.

Ocasionaly, ihe spin-
dle b.ring &ts up, caus
i.g the spindle to bind. lf
spin-de devbtio. h
cd$d by .n eleionic
p@blen, n ctu prohably
b. @@ied by twerking
the 6do pol, a vrinbl€
resistor kD@n in th.
Tudon TM lm a R4.
lfdE notd is going bad,
howed, t*e.king win
only previde n€€iing E-
liet A slippinc &ive b€lt
eil also cau* iresulei-
ties id spin are. And, of
coG, a brcken belt
pu|l ne sPtn Fte ar a

The head-positioning
moior quicHy od @u-
nrely sieF 0E headG)
back &d forih ove. thc
@.vMire slot of the
disk. Th. grirdine d
bwing sunds miBld
whed tlE disk driw is

activ€ e md. by tlE hcad slepper at
wo*. TIE prinary cNF of failuE h.E is
nisaligl)lMt of the hed(s). Itis mie
aligffint cd sult lrcm dgh hadline
of rhe disk drive, v@. or heat.

Tadd &ives get wm in ihe beer of
cimmstdnes Should the @mpuLr be
oF.alins in a plitidlaly stuffo.nvnDn-
rent, dEEfN, d,on't b€ surpnsed ii the
dnva beom cnalic. Atrd dotrl ry !o nx
d}'lhing youself. Eead aligntrnl sh@ld
be dom by a ptofesiml qho hs the

The l8sk of ihe @mpuLr is to obey the
coMds tblt come lhFleh DOS.

TIE ptuticd impl.mot don of thG
c{lmdd$ howevd, is caded out by the
noppy disk contoud bo&d (FDCB) in
conjuncrid with ihe logic bo€r<Lrnc cn-
cuiry on th. disk rLive i$lt (Se F4llf

Any disk drive is a
hybdd devicd pdt elec-
trotrr^llanical ed pad
electonic. tlc majd
mebdical @mpdEnts
of a disk &ive @ the
chNis, dm @ha'
nism, hub, &ive motd,
spindle, hea4p6idon'
ing notor dd h€d dsedbly, logic board,
md s@o boatd. (S@ Figws 1 and 2 for
ilusnltion-) L rhcTM 100, tlF loeic bo€d
rnd tlx servo b@d @ &paa&, tFueh in
erc mat6, thc edo circuihy is irclud-

Th. chAsis is mainly a c6ing !o hold
dE wids pons and assmblie- Al-
rbougl' ii h6 ben .lendsrraEd ihat
!ftvd rdquing of the nMting sws
cd d€fom hc cb$is endgh Io thbw a
h.ad tmpoBily out of alienmnt, thi8

pri@ily atretr quad
deisiiy (8Gork-pe.-inch d 9cd&k'per-

Th. blek plstic pan ofth. drirr hold.
1be d@ arseobly .nd lho drslr-rdainins
hub lo phich th€ dd is atla.hed, It 

's 
ve.y

ud*.ly rlEt rh. d@.latcn w rulfinc-
tion, auFugh the hub can b€ gunned up
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.1 ) The FDCB. rcltncd rJ b! lBNl $ ihc
Dnkuc AJJprcr l l , ' . rd ni ' {1 l leJrn, ,nc

placc rhc kDsc boJrd- cr.unry sided.Rn.
on a p'ecc ofxlu inum loil

The ChaiD of Commands
Ifyou lcilthe conlPurer to rcad x til..

appoFiarc s18nuls. senl h^t b rhc Fl)C
and lhcn ro the dbk driv. loei. b.!nl.
caur rhe dnk dnvc molor b rum on_ lorl
lhc read,/writc hend. and 0ror fic head
stepFr ha.li !.d lnnh acms rh. sunlce .l
thc disk Con\idenns drc amounr ol.ft
fully coordinated elccooni. lnd cledrl

nr(h.nrcrl rctivitr- going on. rhis :!.0r
$uls rcrarkablr- {ell StiLl. ori\hrp:
occur-o.re lC ordher qrllSel Jlllk]. ol
a c{ncnor or lftnlslor $rllop.n or shon
our. And unlonunrrell. rhc\e rcn{iF. l(r).
nu( be scntoul. Belnn p!c||n! rnrlhing
up. lhouBh- lry swapping bord Al leln
in rhc cAc oi rhc FDC8. n \ !n .$)
enough lssk.nd nr!! quirl\ N our lhc

Swrppil!.ncun board: i: rko a good
idcl ifihcru !c l'n)bl$N with rh. \.dd

ol your computers .xl)anlon \lols Thc
FDCB can bc lhc $urcc ol dnk dnve nns
behrvior. but rhc only r&ucrl *I,v k)
a{enain itssl,rcoihcahli i\ totubstiluter
conlroller bord you kno* is e0 . ScF
licing a Roppy di\k c.ntRnlcr la,nftl n nor
a rob for ju( rnlonc waninS: Be'nrc
handline .ny plug in b.&ls- dncM.gc
anl iatrc.hdrle you harc lstlti.elccri.
i i) kilh clecronr. conrNnenr\r) f[er

power conrector (unde.neath)
plu8\ 8- l1

(Pin l )addresslng shunl

Figut.l: Ort^x1t rl fttutrr l ttt tan hl at 
^( 
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drives (witiog ddble densny), PheeN
lhe .ew€r compute6 c@e witlt double
sided driv6 (also double densiry). The
@ording density is undet de control of
rhe FDC bdrd, tuding that any disk
drive cd be made lo ead and Mne dd-
bl€-dssity inf()@iion. E{tended de.si
li€s can also be sqneEd out oi thee
drircs. Howeve.. shec alad density will
be u*d consist ly, dAigftn gencElly
sF.iry 8GtraEk (96 tr&ks per 

'rch)
inncad or the noml ,l0-tr&t (48 tpi)

l ) t t t \ r t :s

Dual-headed drives
are more
susceptible to
misalignment than
single-headed
drives, especially in
double- and
quadruple-density
modes.

sefting up a st ofdigial pig@n hol.s ihar
rhe oponring syslen us fd stdng and
relrieving your files. Si.ce files m
Etrded in lilrle pekaeEs nol n*ssrily
contigeus wid' ore amlher, fonatting
.ho prcvid6 pointeB d road srgns b
help rhe oD€rating systm teep evdllhing

Tools fo. the Good Disk-kep€r
Disk dnves N panirly mehanical

d€vies, md. like livinS rdtu, rlEy a@u-
mulate diR ad dusl snd must be nain'
tained on a ESule shedole. Sevedl tols
and natenak e neded lo perfom this
''disk-keepi.g" task. TlEy include:
. vacuum cl6a, battery-oped€d,
Rsshlighl-sizd, virh sn u iry brush.
When you vacuum, pl@ lhe cl@er its.lf
a fd lon tbe eqnipm€nl 6 pdsible aid
ain lhe exhaust i. lhe oppcne diM-

. comprcsed an, This is availabl. al lhe
photo shop in e eoel c&. Radio Shact
calls il DusvPrnicle Remver. AninEl
hai6 and liil. bits of stuff sm to b. me
casily dislo<lged by a bl6l of .n thm tn y
,E by suclion. Ue lhe pldlic @zle that
is pdvided, a.d *bile yN bla$ a*ay,
sek the dying debris up vith lhe eacuum

. Isopopyl alohol, umoloEd type. Eth-
yl alcohol wiu dojst 6 well, as wiu tape-
hsd claner. (RS Cat. #,14'4010 or 44'
I  t?t) .
. Swabs. When I go on a clening bing€,
| 6nd thar neGtu btu)d conon swabs
aoswer my ne€ds very ni.cly. Radio shek
slls Fnsable li.dcss fom swabs with
lmg bddl6 fs $ l 95 pn l0 swabs (Cat.
#44-1094). Horevd, I'n nor @nvifted
thal !h* do 4 good a job a the .G

. Clemr/degMe.. For cleding con-

. Hi8hlality lubd@t. A Ten@ ba*d
lubricet, such d Jens TriFlov, is FE -

board. Or, if lhat dGsn t *dk, y@ cd
try adjusdng ihe spin nre with fie spindle
sp€€d'adjusrMt conrol (R4 on Tandon's
rM lm) mentioal edlier.

TaDdoD\ TM 100 oeual dc a g@l
job of dcailinS all of thes prcblms and
moE. The mnual orSsizes tlE disk drive
activiry into sve. iunctional 8rcups a.d
lisrs nrltuctio.s as(iacd wi$ each
grcuping. Th* ircludcl

l lndex pule shaFr, .ohsisring ofan
LED, a pho.ot6Nistor. and pukeshaping
circuitry. The pulse shaFr tums th€ inl€F
ruptions of lignt c.ued by tfi€ disk s indei
hol. pasine oEr lhe LED inlo a slandad
di8ital daia srsm. LED8 bum out fld
photoFflsistm faif both prcblehs e
jobs fd the profesional.

2. wdte-potet snw, which s6s
whe. the *dle-pdel notn on de disk is
coveFd, cl66 a micrcs*itch, and caues
inlibirio. of rhe write tumion.

3. T@k 00 sensr. The irack m posi-
tion is home bae lq lhe head sbpper. lf
.he ddvc is out of alig.mn(, n cdl Ead
t€ck 00 of rlE disk and sill casn.

4. Spindknnve contrDl, which I have

5. Caiage-p6nio. control.
6. writeTdse @nEol,
7. Rcld anpli,ier ed digitiE. TheP

gdpinss cotrrpris tlE dajd pan or the

Difrer€nt Problens
Floppy disk drives aE cnhr siogle or

double sided. A singlc-sided disk <lrirc bas
only one Eadwite h@d. wheo used in
th€ sinele-densiiy modE, lhis drive is th€
nost Eliabl€ t)!e. Doubl€ sidert disk
drives have iwo beds, the smnd of
which is l@ted where the sinele-si.led
dnv€ hd a simple pmsrc pad. Dual-
head€d drires @ m@ susplible !o mn-
aligMenl tho single'lEaded dri!6, espe-
ci.Iy in double and qu.drupknensny
doda. Tne oEd IBMS have singl€ sided

dnles. Bd in dind. rhough, lhat d 80
tBck wi&h is e nnow rh.r eren rhe
slighies deviation lDm spec will thow

The FDC bGrd talks ro the disk driv6
ovc. a srmdrd 34-conductor cable. once
in . while, a disk drive pobien can b€
Mnb.d to a def@iiw cable d con.etor.

Th€ p(!ss of fomaning a disk on
codrpui.. is very simile to mating a strn-
ddd tape dordi.8. The infomat,on that
the drive eords is digital, hovever.
maing that lh* is a trasetic patten
unddlood by lhc syslem d ls and G, 6
opps.d ro dr daloB infomalion @ord
ed in rhe masnetic daErial of ecording
lape. The iomatling p@dE wdts by
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e6ble, bur R.dio Sh&t,s PEcbim Oilr
*ill do .i.ely. Nyoil od 3-i.-l aE de
Sood '@hine{il 

lubricsts bnt slnld not
b. rFd d rubl,.r d pldtic, And. of
cous, theEs always Ih. guNmith s
favorie, WD4O, . lNtile cleDd/lubri-

. Pinl e6€r For bumishitrg conr.cts.

. Milialw sEwdrivcr, lats. nddle, r
polish€d vood lmlhpick (Fuid cms s-
tion, *ith shdp iipsFfd lubri@tin8 tight

. a.chnical mdual ftryour brand ofdhk
drire. This isnl d abslute n@$ny, br
for @ii* naintende, ii s nie ro know
what yd E plrying m.nd with.

And, of c(re, yd ll ned yor. @gu-
ld t@ls, sEh 6 ddtisfs mitu, t*€-
eN. smrll scwdrived, md vicegriF for
diwmbly dd Nmbly of equipment.

DiEk ddw mai&nre should b. pd
foFred cv.ry 100 hos of us or evcry 6
m.ths, EticlEq oE lmcs n^t.
wmhgi On duahi(|.d driv6, clGing
lb. driv€ door widDul tnenirg a disk (d
thin pie ofcardboard cr likc a dhk) cd
dams. onc or both of lhc hdd.. This hnd
of d.oase is .o1 a Foblcm wnh sirglc
sidcd ddrcs beaus the Fsur pld it
soti ed won\ hun the held even if n

Tunlng Up for r Bane. Drive
MainEM@ on .nt bEnd ofdisk d.ive

is basirly the saft. The dly difieEnc.s
e th€ lcation of tuc coftcrd and
som screws and a few olher odds and
ends Oar won r rut1e. ro what we'c doif,g
here. However, for Frpo&s of illusl6'
tio, a$utr hee thal you harc just
mvcd ilE drivd of lhe Tandd TM lm
ftom the cmputo erclos@.

B.loe e ihe $.F yo! will w4r ro
ta}. io kep that dhk drive in F at dn-

1. Cf,ntly pull au lhc plrgs tum th€ir
comctd. On thc Tandon d.iv.!, tlE

DtSt( l ) t?tvE5

plug! will b€ numb.Ed 5 aJd 6 (to tlE
righr iDnt ofttE logic boad), 8, 9, 10, I I ,
12. a.d Il (to the len re.r of the logic
bed), d|d 20 and 2l (on tbe eryo bord

Drive maintenance
should be performed
every 100 hours
of use or every
6 months.

lhc plugs off, Ard no{e whdr each gcs.
The fou righinosi plugs in the M bmk

2. R.mvc rhe logic board by bring
oui r,he two PhilliF s@ws and sliding lhe
bolrd bak to the cut{ut. Plae rhe bodd,
wilh the circuit y sid. doM. d foil d

3. Cleo rhe interid ol dE ddve with
ompced air, Us small, p€cisly
aincd bl6ts. Be cetul tul ro tsch rhe

4. Chdk llE condnion ofdE drive bell.
If it slit6 esily d sl$s w@, Epl@it.
Tum tlE flywlEel (dE whcl with the
strob€ patiem) to csl fd sn@rh mor-
nenr. Iathcc wms !o be any birding, rhe
dnve mtor my b. going b6d. ihc driE
molo ruy m.d lubrication, andor the

n lhe bocr of the drive). {w@ins: t}on1
yant ,Es plugs. The wics, csFcially to
plugs 5 lrd 6, m quile firc and can be
e6ily bDkeo or pullcd l(*. G.nlly eork

fu!6 2. UndttirL i.* oJ di*nnv idetior.
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spindl€ beffin8 tllly ned lub{icnid.
5. L!bri@!c tlE drivc drotor. Firg

ntrDw tlr pl$tic clp on tlE tA ot tlE
mor6 ald Pul ! drcP oflubtica m r
b.&i!g point h tlE MGi Ncxt, tum ih.
ddrc(mrd wfth a mhhiE swdiv-
.r, a 1..9. rE dl€, q.!€n a tdrbpick, put
a d@p oflubdcet on lhe ddve sh!ft in dul
ligls rpd€ bctwn the pullcl ad llE
body of lhc mord, lt's impon ni thar thh
drbp edt its My doM 6. sn!ff to the
b.4iry. Wh€d yo!'|! finish€d, rcl.€ n|e
3lrdle !o eo.k tlE lubri@r in .rd rcplu
ilE pldric cp. Nc: WD4O hs . lin-
iicd lifspan d tbc Fb. Fd loogerlffn
oiliry, us hnow d nre rehiE oil
(3-in-l d Nyoil).

6. rlbrie|e tlE .pildle- IrE oltly
si-lEdy ple ro lubri@!. dE spidlc

is bcrcalh th! hub on lh. loo side of th.
&it€. Usirs . mini.nm sclEedirs (or
redL 61@lrtpicl), d.it'blc i. a d{p o
tm of luhric.d. Td. 8Et cft not to
to{rd dle he:.b or !o bend anyftin8. Next,
ret.l! rhc sirdlc io *q* in lh. lubri-

7. Lubd.{& thc heid n€pPei Or
rgai., ydr nusl !!ply tt lubdcet wiit r
fiF t@l to dE 3prc. wh@ thc nr.rd slEff
of 0E sEp?.. molor c|I,d! {E hody. Yo|r
@ 8ct at this jwulE nM dE top of tlr
ddE. Sli& rh. hdd 6ni8c gddy bdcL
.rd fdlh . fd tidles lo *trk th€ lubric.nt
i.. (Wdin8: Wh.fl mding dE IFld car-
riag., gEsp n by dr pl.stic guid! |r t|.
iiShr 6dt of thc rs!.obly. Do &r ,u,rdl.

t. Clc,' dE h..e .td ffi.ge. Lighl-

ly dmFD 3 s.b wih $p.-had clesn.r
d ir.prcpyl abolDl; thcn, with a g@dc
ciFul.r nolim, lwb th. bo6om h.d .d
dddErophad. R.Ft ilis !.tioo *ith s
sc.old lnd cr€n r tldld swb. To cLe thc
lo? lEd, pk r d* sab on ds bdtdr
hdd lrd pB upsltd. The 6s!b shc'uld
cvorualy conc !1fay cl€{I. Doi'r allow
.kohol to dritbL rNld 0F hed 

'd 
-

in$. TIE cdia8. Eib ce bc cLdd by
switbhg dm wirh I sDll amoonr of
cL.@/degtlag dtd th.n sliding dhe .{-
riasc .!*fbly bal rnd ralh. (Nota I do
mt |EnrEnd lsing dirk-tyF lEld
cLa's. TIE ce c!!.e plln iu!! h.ld

9. Lubricate th. qiagc nik. You
sllouldpu.eoportwof dElut(i@ d
t sMb.nd bd6! ir 6to.ei of th. ts
r.ils, t'd !:l@ dE @iage a.enbly
b.ct nd foih a cooplc ofiiB. You e.nr
to l.sw or y a v.ry thin 6lm of lubricant

10. lxb.ic{. th. .lo.r Mbly- Rub
rlF sMb yd iEr uFd o lhc tlo nege
iBi& tlE &o. h!db. Doot !.ld my
luhi.im. A[ y.u ttccd hd! is dE li8ltl6r
6lm.

ll. Cl@ thc cdBtoB. Moist n .
cLan pi@ of.lodr widt cLaft/&g€$cr
.nd iub thc pi! connc.to.s on U. l.fto
b€d ! il lhcy e b.irt't rtd shirly.
R.pat fo. 0E ltn e)|'E16 o d! lotic
boed. Faril cr$. 0E nat finsq connc.-
tor! (ngbr F5 of bqrd) !o t!|ltrc rlatic
.l.cricily ad dto cl.a or wiln cl€dr/
d.gF$d. BloP 0E bord clcd dd dry

12. R@lus dE eretodd cot:E-

13. R.ple dE logic bdd ard Fplug

14. T{,odirr usc'! sltould go ba.k lo

15. Repla@ dE ddvds), tlE pows
plu8, .d tl'. dbt-dri$ cauc. Th. pow
clbh @ b. id.rcd only ft *ay, bd o

(upiR e&tub

fu63, M.r oI dt 4riw iht .iu v n bqi. boad EM.tl,
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unk rld disk{dw comeclor cd be ojs-
cor@red. Ph I , whoe cable h m!*.d
by r colwd stiF, sholld be ro tbe nehr
ar yoq f@ rh. fMt of the drive.

16. RMble yu cmprEr, .d
fiF it up fc t6ting. All shdld b. wll. If
n.t, oF! it up ald chet ih. conrBtors

Srtlrhine for Culpdas
Unfctumlcly. evd if yd m.inrain

your di* ddw pedddy, t l! my be
iim when ev€rtdine dcs t tunclim as
cxpeEd- To prEFE yq f6 thb cvotu-
ality, I l@'mnd two &curcn$: ih.
T.cliical Rdercrc. M0MI t6 yov
compur.i $d dE rebtricrl m4ual for

yu bnnd oadisk driv€. TIEF b no ses.
in plMng 6turd hoping to happe! uF.
whlt the Fbblem is. We ned .ll thc help

Ii cetuin cs, you E told !o Etuh
thc uii to ydr dqLr fd !!pair. And
$1* tru iniend to beco@ your reigh-
bd'hood diskitiw Fpai. posn. y@'E
b€tEr ofr lctina the speirlists hatxlle rlE
sticky preblm' Bcf@ trekkirg oflto tlE
comFrier storc, howcv*, fi6i chek the
obvi@r. HcE's a lhl oip,rblcm, possi
bl. caus. .nd erEdics.

If the drive do.sn1 espond whe. you
isw dE bot comaid (dE bust light

. Yor disk drive c.ble bay not be

cwly plugged inlo ib sk€t.
. You my have a d.fdlive cabl€ (oe or
moE bro*.n mduclo6). Reple it.
. Thc powd-$p?ly cable is nol suFly
pluggld into thc pow.r @plrcle o. llF

. You hav. problcns @ yu FDC b@rd
d.lo. disk drive logic b@rd. Sub6titut
boards if posiblc; if .o(, s@d it for

r yN dbk-bory ligrt tms on when
yd give tlE bet comand, but ihe dist

. Y@ hare no s'sEd d lhe disk.

. fte dist is d€fetive.

. The spin nte is out of sF.. ClEck dd

. TIE ddv. b.ll is Won or otr the pul-

. Thc dtivc motor is birdbg. You mNl

. The head-stcppr molor is binding.

. Thc .Live mio. and/c h@d st pFr
noto. has budEd out. Send tlE ddv€ fd

. Y@ have a def€.live teminald. Re
pl4 n. (Note In a rwcdriY€ Bystch,
th€r should be orly m lminatd. Nd-
odly n i! noucd on tn€ dnw th,t is at
fic end of rlE disk driE mtin8 cable,
€g&dl6 of wherler the dn!€ hrs b€€o

. The hcad is misali8ned. Send the driv.

. IrE hed is diny. Cke n.

. Th. h€ad is &f.c.ive. S.id th. drivc for

. ftc disk p|qsuE pad is wm dN.
Giiglesid.d ddB). Replae ir d sd

. Irbr h a w.k rp.irg d th€ pBsure
pd m (si.glesided ttriE . R€?he n

. You iidar *n$r is buhed out. Send

. You haw a felty FDC board adlor

l l ,  12,  l3
plugs 9, l0

plug 8

p| !gsJ&6

(hounLd on lop of dhk drive)

t''e 4 Owie of dis* Ur. lqic boda ahd w ba .
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disk dnve bgi. board. Substitut il pdssi
ble; if nor, *nd the dnt€ for dpair.
. You have a dei€ctivc slstem ROM.
Substitute a wo*ing ROM. This pmbleh

. You have d defdtive CPU, clck. bus
c@tmller. o. oth€r systcm bGd compo-
nenr. Trcublesh@t, subslituling chips
wh@ fedible This piobbm n aho

li yo! ger busy liShh fon two (or
mG) disk drivcs wben you aces the sys

. The disk drive c.bb n plugg€d in brck
wards. Renove il then momd n. nal
ing surc thal pin I o. the @ble conneioa
is propdly nared wirh oi the FDc

Unless you intend to
hannma rrnr rr

neighborhood
disk-drive repair
person, you're better
off letting the
specialists handle
the sticky problems.

ehe s.nd rhe dnw br Epair.
. TlE dnle hub is gumed up qith a(hc
sile frcnr hub nngs. Crefuuy clean lhe
hub wiih linr-fE€ cloth nroistened pith

lightq nuid.
. A wntc po€cl o. olher lab€l h stuLk
softvhe€ in ihe dnk pathway. Remole
n .i|d cmfully clqn of lhe adhesive

Good Driving Advice
I hale a fe* additional bils of advice

thar m sale yd morey, dne, and aggn

wture feaible, chect sevcral lhi.gs ai
the satu line. Fqexample, you cm eas
ily ch6k rhe dnve notor, tlE cleanlines
of the beadG). ,nd rhc cledlin.ss or rbc
hsd cdiage raih at pBny much lhe same
litr. Ar my nte, o. the b6isofyourb€sr
jrd8ne.t, Bo 66t ro the nost lilrely sure

Nev.r us foEe on anylhinB in a dGk
driFwith the ex@ption of a rmzo
drile mixor ihat you v. jusr lubdcarcd.
Forcing beE shdld be of a very gende
son. Lubncation sh@ld be applied 4ef
in8b to lhe a@ wh@ the moror shah
enles the molor housing and lo th€ fta
wheE the shaff.a. b€ sn on $e top oi
the noto. housing Donotallos lubricant
to dribble anywhere else.

Replrenent pr€ssuE pad!, springs,
and otber lide o<lds and ends cd bc
orddEd lrom conpani€s $at s@ialize in
disk+ive sals ud Epan.

Ittagood irk to conpdi$i sbop for
dist &ivc snice, The dealer you bought
your conpuler fmn nay neidEr be lhe
b€$ pl&e ftr sflice nor fte led expe.
sive. You can lsually get wdlwhile
guidaoce from conpul4 .lub or usr

Buy a spre disL drivHven MHo
lhar you won l be out of bdsinss when
ydr egul& ones go oo lh. blink. You ca.
own a hew Eplaerenl drivc tbr lhe cosl
of No to the eprirjobs And do your

ow. eplacencnt. lt will.osl youasnuch
as $75 to hale de job dme wo*ins
slowly, you ca. Fplace a drive in your PC
or rc./7. in les thff an hour.

Donl feel obligat€d to Eplace a disk

Don't feel

,^^t^^^ ^ ! :^ t -

drive with one of
the same brand.
drive withore of th€ sane brand. Yd ll
be payiq a pemium for lhe IBM loso,
berealh which is anoih* makels disk
drive. My tcomndalion is for lne
brushless, diEcl-drive type ot d.iE avail-
able fom nailddei houes for s litrle as
$ | 50 each. Just nEL suc $ar y@ se( thc
comcl sire (tuU heiSnt or holl heigho ed
that lhe vendor asues you that $e dnve is
PC conpalible, which m6l a.

Don t l€ap in od lrl ro do ajob rhat you
nenh€r fully undeddd nq have $e pop

A linle tift sFnr on norherinS your
disk d.iles will put you in gdl sEad ovs
rhe lon8 haul. U* your exF.sile piae ol
Pllducliviiy softwm lo Enind you sbeh
the driv€s should be raten c@ of and to
keep a @ord of yos ni.i$6doiHon
of like tlE lube-aDd{il{hansc sticke! on
the dd nme of ydr.d. Gmd lnct a.d

b@d ed $e diskinvc logic b@rd.
. The dbk dnvs ,e impoperly ad-
drsed. Ch@k ttF addE$irg shuils and

lf you havc prebleds insening or

. The head is mr Flssd frem the €ad/
wric (loaded) posnion. Tum tlE systen
ofl ed ften on. Try ro i.en a scrarch

. The spril8s ft cath.s @ b.ni or bG
ken. Tm of lh. sys@m. Then oFn Ihe
dik d.ive, rnove he logic bodd, ed
ue a salch dhk to obscoe shafs hap
p.ning. Repair d€ pobleh if po*ible. or

Dr. Henry F . Beechhol.t is a p,oJetnr aJ
English md chaim of the Lihguittict
Depa trent ot Trentu State Colleqe. He
is the duthor oIsitun & s.hus{ s P\ n
E.glish Repair md Mainlenme Cuide lor
Hohe conputes ard r/ie Maintemnce
and Rcpair Gnide for PCs md PC Com
patjb|s, to be ptblished bt SiM &



F*n:[*J#
cid@e umpani.d th€
writi.g of thh anicl€. I
sll dom at ttE (Mputd

Insr€.d of ill au.l €li-
lble opeEiion, ny cd-
pxd 8aw od a 

'ongbep, followol by a shon
orc. This is the sieMl

Siven by da po*dq
sr'lesr {POST) to indi
cate ih.E's 3 Foblem

So. b.f* I c@ld MilE
this anicL d how lo
diag.@ rnd re?.n cn-
cun boards, I *4
oblieed io daSrw dld

l6t s oFim (oFion
"1" d th! nMu that
apP.a aff.r you'rc s-
t rd rhediagtuniG d-
tirc)- You my mlcarch
dF tabl. wiih fcw
tha 25 rastings. orhd I
wd diaelGine ilm Fob-
lcD wilh Dy PC, it
w6n't util rhe 3lsr Pas
tnrr th€ e!6 b.ge to

Es[ qEstjotr mt
in rhe cod.s lisred in Fig-
uF2l l l€4i l l rary
.mbd dbptay.d h $at
sPoi<thd rhe 4r
d!mi.6 e !@, Fq .x-
mple, s .ffi cod. of
"201" indi@Ls a prcts

ntu the RAM testd
3ucsstuly. (Th. only .xedion is a
"19 ' .mr, which siFply tl].N lnrr
yo|| a$sd€d ".o ro llF "I5 rhjs lisl
c()@t?" prcmpr ar th. bcgiEira of rhc

An r Ming dE di.gmsris rqltine
ed Mting a noi. of dy en cod6, itt
still not tim !o op6 dE cmpur€r. CIE k
fd $. obvic. Ar aI cxicdal @iG'
tid se@? Acablcberwo tne@opn-
er lrd o exten l &vie nay hav. otu
lde. '[tis clEk iftlud4 the pow

UtlF bo€rd irdicai.d by POST cod6 is
@r.d io sErtine arsid. th cabi-
n.t, $dr s thc moiior d pdntcr, disd-
Et dE qlemal dcvi@ ed M th! tesl
asain. A brd d.vi@ cd aily mat€ ilF
adaFd bo€d @m to b€ rErnEdonbg,
whilc in fer ii is ihe exLnal ddicc (d lhe
clble ro it) ilDt is cdsirg rhe prcblcm. r
tlE plrblm is in th. .lcvi@, thc em.od.
shdld disappce when ihe devi@ is dis
.od*d.d. Nanf.lly, if tlE fdlt is ir the
b@rd, th. cM.odr will Foah (Alwqs
be sw ald play it sde. Shut ofr the powq

( :o\ ,  t :  l l  s icRY

CIRCUIT
BOARD
HOME

CENE B. WILLIAMS

With your PC making its own
diagnosis, it won't be hard for you

to track down the problem-
and perhaps etfect a cure

Dcspite the Fliability
of rhc Pc, ar iina slmthinc will eo
mng. You don'r havc to be a t?ird
tehnicim to find the sl]e of $. r'.1-
fufttion. lf y@ @ oFn& yq PC, y@
cd dia€rw ir And nDst of the tim, yo
6 fix it y()lNlf, eving bodr rne dd
mNy. Il,e job isnl .s di,rdcllt as it
night $ud. IrE ompurer wiU t k c@
of no6t of dle prcblm if yd lct n. It wiU
lot you klrw wh.r is going on bef@ a
prcblcm be.c mft sios.

&ch tift you tun on yu IBM PC,
rhe (mporer .llomric.lly impl.mnrs
dF fBt sep fs dirersis by goirs
thrcugh POST, which tat6 snvheE
frem a fe* sotrds io a @ple of minui.3,
dcFnding on what you hav. instll€d-
TIE !l@ eDory yo h!ve, ih. ldSd
PO.ST wil rale.

Aldg wjrh r chet of the mmory,
POST als Ms . quick .lE k on rle 6t
or the sy$m Gystan bo.rd. kcyb@d,
m.irq d,pier cEd. priit r od, drive
a.bpter cad. add $ on) lo vdiry thrr
eErythin€ h nDcdoning d il sh@ld. lt
signals audibly, sd sorEtimd wjth wit-

l@ cod.s, 
'f 

it f ls sotulning mn8.
Nmd 6pds is fd ihr.odrpul{ 10

gilc ofr! ri.gle, slnt b..pjusl bcf@ dE
LED d lb. diie [gbts up tud dr pc

An'6ing orhd lhe tbis lcls yd
MEiling h wtrg. Fd c'mplc, r log
b.cp folo"rd by a stut b.tp itdjqLs
th.t th. sys&m boatd ir naltueloirg 6
lbdt to nE]iDdid. A sis of shqt
be[8 icUs }!u ilE powq 3updy is b6d q

is b€iDg drlgs.d doM by a shqt .l!e
whcF in th..on40Lr. (&! Fi8uc 1.)

POST b alut{ yoor 6r step h tne
dilg6is of r plobld. It\ .l$ srrc
rting ,q d@'r hav. io rhjlt abour .!oirg,
sircc it nns $torDlioly every titu yd

Dr. Dtd(
r y@ gct a cd dui.g POST d

ehile opd.tirg. yd @ g.r @t thc diag'
n6ii6 noppy disk ol.t cam with you
@oglEr d e advm€d v6io of thc
8am 6ins (availabL al yN d.lld). For
cimrit board pr.blm, & tlE rultipL

PC M^C^Z|NE. MAiCH 19, 1935
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b.fc mahog q brcatins any eledical

Ch€ck lhe clbls and olhq (r)|retoa
for mtinuity {ilft . VOM (volvohm
ttetr) to b€ sup th€ probkn isn't caued
by the cable. Sel ltF VOM 1o Fad Bie
rre h rho .lI @ee. T@h rhc blrck lad
to the pin oo @ side of th€ qble and the
r€d lerd to lhe slm pin m lhe orhq sidc.
r lh. wiE is bo*en inside tlP able.
yoq ll get & infirire resistane @ding.
Depending q lh. vOM ,ou aF using. Ih.
.cdl. ofth. mtcr wiU .iihq swing to the

fe side of rhe sole d no{ mrc at all.
Eithd way, nos! me€F have m infnity
symbol (6) lo mdk ih. spot. A Eding of
innnite olms nred the circuii is broken
and no con&.t is bcing mdq rdE wiF is
good, 0E @din8 vill b6 near ao

t]a sft thit yotr knN which piN e
whch befoE yd Foceed. Often a dbbon
c'ble will hav€ a nunbd of pi.s thal will
not b€ usd fc a padic'nd alplicaiion. lf
tn deuftntadon tbat cm with dE
d.vic€ does! rell you, y@ Day harc to

st'|.l
Nothing, dtit]ll@ bep,

I lolg b€p ard i shon

I lonS b€3, ald 2 shmr, o. trmal
shon be, but bla* display

NonMI sbdt help *ilt eiher $€
&ive LED st ying on o. qs€tt
BASIC Loadiry

Monitq adapid card &dd nooitc'r

Drivc ad,/d drive ldrytq crJd

aEtB 1t POS?. s Mli. co.Lt ad the pds ia vhirh tlt! ihdi.de pnbte$_

Code

v2?

t'!,

2'!?

3n

4',1',1

5',1?

6??

7n

Cd&

9??

nn
t3n
t4'12

l5??

t7n

TE??

2t!2

MenhS

RAM

M.r q

SDIX adlpc.

BSC drdd

a'{tF 2: Wdn , POS.I mo .d.t ad nE Ftu in vhich th.! irditu p@d.6,

talc aPdt rhc comeror hed b dermire
how th. pia ard eiEs ft ured.

Ud€r drc Hood
Ifyd slill bavcort folnd the problem,

ir,' tim to open rhe cabiiet. Again, lek
fq th€ obvi@s, Is 0Ee anyihing dui
€odd b. @5ing a shon, such as a sftw
o! small pie@ of fttal? H$ an inEnal
cabL com llN? ldk !t everyting
caennly. Wilh the power Cfl disdtrE t
and t@m{t mh cable (a.drl,t!).

Chdk lhc switch Fnings, bolh on lh.

tEtE * Pnt htub.E 4 thz srtu bwd.



system board and on drc expasio.
boards. This ch{k is impodtrl ifyo! re
nade &y cbanges to you. system. Th.
swnches tell rhe computer whar lo lmk
for If they E *r rn oderly. you re
bound to have impoper opention.

A new b@rd nly have spols lhat have
to b. judpo€d (or uijunpeEd). Read the
instrucions c@fully. You E unlikely lo
cauc any ddn.gc by not havin8 tlt
jumpd conredion bldl(l comt, bur
oFBtion ould be sta.ge.

AE all the bodds tight in their slorsl
And all the chips tim in tn.i. s@kets?
Eirhr can wolt lmse and caue m appd
€nt nalfunction. A sentle Posh w,llBear
the bdrds or chip6. If itgling d@sn1
wort. remove $c boards and clan the
contacts!sin8a spe.ial co acr cl4nf
.ol a cleaner vrth a lubncd such as lhe
kind meant lor Tv tuncs-or using t*h-
nical-!6de isopopyl.lcohol and a swab.
(Donl ne rubbing alcohol il may snlain
*arer, oils, aid ofts cont@iners.) or
you c@ clem the conlacls using a soft p€n
cil oraser. Do lhis ofi lnm lhc comput€r.
od blow otT dE e.N. railings befo€ ein'

Drnl lorget lo shut ofi lh€ power
bea@ you take dr or insn dlthing! If

Power is noring a.d you ydk our a
b@d. you could easily end up .rusing
considerable damage lo the .omputer.

Occasimally, a malfuctioniog power
supply ca mal€ soft(hing els sem !o
b. faulty. It co aho wo* the othq way
dound, {ith a bad board crusins lhe pow-

To t{ |he sond possibility, Emove
all bofds and options and q again. if the
ststem now powen up, insen lhe boards
o.e ar a rine, naling sw yo! shur down
rbe power befoe Emvins or installing a
bodd Whe. tbe computer aails .eain,
you ll have round lhe b@rd that is causing

You can rest rhe power supply eaily

PC MAC^ZINE'MARCH I9. I93J
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The switches tell
the computer what
to look for.
lf they're set
incorrectly,
you're bound to
have improper

wnh a vOM. Il trmers to ilE syslm
bodd rhough ihe l2-pin condeior l@t-
ed nexr lo tlE powr supply. (Se FiSue
3.) Pin I n cl66t to lho ee of the @m
purd. Pin 2 is cmpty. You cd r6t $e
voltag€s eirhd wiih th€ supply still cor
necled d airh rhe pluSs disMered. (r
yd d@idc to ch€cr the volag.s wilh llE
phgs di$onreded, b. sue you shut of
the compuler befN unplugging lhe con-
n.cloE.) Ir dr voliagcs don\ n ch thN
in FiguE 4, the prcblem i$ t in a bdrd at
all bur in $e popd supply.

ue of a cod€. Th€ tust two digits tell yoo
the b&k th€ l6i two lell you the speifrc

The older sysi.m boards hold otrly 64K
on tlE systcm board its€lf. N.wer bqds
cd hold up io 256K on the system boed.
Ei0s way, the chip6 o. dE sysim board
e divi&d into 4 bants, fton bdk 0 ro
bark 3. Bant 0 is fanhesl back on both.
Bad( 4 i6 lhe fittl ba.k of RAM o. e

Bank 0 wiil gomre a 00 code for lhe
66r two digns on both $e .ew ard lhe old
bddr. (Se Figre 6.) The oihq ba.ks
g@FL diff.Enl codes deF.dinS on tlE

Or bdh twes, the nodules e
llmg€d th€ soft way, eith ninc chips
Fr banl (data bitl 0 th@gh ?, wilh ih.
peity bil as the ninlh.) Or each b..I. lhe
€hip Iffit the edge rcFlsnts the p&ity
bit. The€ is a sp&. bet$@ this chip and
dE d a bii .hiIA. with bit 0 being ihe n^i
(clMt to dE prny bn chiF) md bn ?
b€ing roward the e.ter of the bodd. l$e

'Itu, d cM codc of 2020 lells )ou
the faili.g modulc is D 0F bn 5 chip of
ba.k 2, wh.n you hav. a 256K syslem
bdrd. A code ofm02 indicabs tbat ihc bit
I modulc (sdld fM thc bn of th. bit
nodule9 of banl 0 (fanhesl bact) i6 at

To t61 dE module, sinplt seap n wnb
.nodB chip. The addrE$ td the mr
should change. Fd .xmple, if th. miei
nal.rcr code ws 0002, qd you sw.p rhis
fq dE bn ? chip in tlF hank, dF code
sbould chuge to m80. r you sw.p n fu
the sam chip in th. rcx1b.nt, tho codc
ebould chnse ro 1002 (0 042 with rhe

Uttl6ryou 6 swlpachipq G obvi-
ous physical dan ge, Epan h u$ally by
€dGmnr of rhe b@d. r this beom
t@sary, kep in mind thal itE ndtulc-
tioring h@rd h6 a Fdeir value. You

Yo ce tcsl the syrLn board funhd
by cheldng rhe Bislane acc tltc pow-
er conn6to. pins. You do this che.t vi.h
the power off and the powr supply lo tlB
board @rndto6 uplu8g€d Set tlE
VOM to read Bisrqe in th. lr tue.,
U.plug the rwo pow€r.om4tm ard iatc
the @dings &cording 10 Figw 5. The
redings you ge. should b. fairly clc to
rhe @s lisled the. A.y sdinS bclow
hose in FigG 5, or ey reading ol infin-
ity, could indiq@ rhal th. syslen board

RAM RepliB
If the probld is in RAM, lGaling lhe

faulty module is eay. The @6p!ier wil
lell you exacdy which @c i is d@ush the
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Conmon +lsd Volrlge

4 8 10.8-12.9

5 l0 4.a-5.2

5 I  2+52

7 3 11.5-12.6

9 6 4.554

Blek R€d Mininum OhN

8 l0 0.8

I  l t  0.8

a t2 08

536

6448

79t1

tlguft 4. VAMtpitr r.tu dn,r atu| nlk*(
rean'rss ur ir^4..te a r pn^ lrrtltdltg

Ftgut 5t voM/pnt unrcoidt oul the
r.tntunr reldtn|s that inAt.at. a pnr.r^

a,4uE 6: The lira tu) dttits rzpte:?ntiry
bafi:.[.hrt n1th. RA]U ...!ts

uc,ffr
FtsrE 7: R^M altdt\ lh.nr I.r thz Jot bar,l.I.hip: an a sn&n .nrut tnard

6.tK 2561i

aank 0 00 00

BBn* | 0.1 l0

alnk 2 08 20

Brnk 3 0C 30



may dlso be ablc to 6nd a reiuibished
boad for considerably less than a new
one. lfyou cm\ frnd a single RAM chrp
and have to buy a shole bank, keep lhe
olhero eund as spans. (tibel lbe bad
chip. lrt slill usful 6 ! rcsr chip.)

To Evicw, b€ suE you ve elimrated
all th€ oblious things A systm bodd
€mr could be caue! by ore of the RoM
chips being lmse. A scEw or otha cd
ducring objdt cd caus a vanery or poU
lems<r appaenr o.es. sonel'nes
you ll b€ able b rell a buned{ur @npo
nent by its app.@ce. You .ould even be

lf the problem is
in RAM, locating
the faulty module
i^  ^^^, ,  Tt-^

computer will tell
you exactly which
module it is,
usrng a cooe.
nak'ng an mr oFratihB a prognn.

Once you ve elininaltd the obvious,
natc use of the diagnodcs dist. A single
pas may not rcveal rhe Fdble, s selet

themultiplc€slingsoption. lf youcmtsir

lheE for tr teslitrgs. sel@t the log uril-

nies optim lo kep lrac* ofem6.

Above aU, donl panic. Tate on€ step
at a lim. The pdess of elinination ce
take yon a long way towtrd nnding fie
actual cauF oilhe prcblem. I

eere B . willia^ is a Jreelance wrns rv
i38inMetu, Arizotu. e k the auth.r oJ
HoP to Repan and Mrinrain Ydr IBM

PC (ChiLoA Bek Conpur-, Radnor, PA,

19M). the lrst in a s{ies aI b@kt on

co^puret repov MtntenMce ,

( : tP(: t , tT DoARI)s

n ,e d oFEi. . frc, yd 6 pFb.hly E .|' h, ioo, Y4r cdl'purd wll .s rc6 c$
ol .o@ ol rh. pr.6Lm. by h..h, 8d! iE ua l! Etulng lho ohuh bo€.d (io9), l€.ll ro
rn .y.hhdd6.r.l.D(mrrdb),.ndurna.n.fi*nngl@rro.f.pchrp..buhd
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POV/ERPLAYS &
GENE B. WILLIAMS

"ls it plugged in?" is the first question to ask
when your PC won't run. Though the

problems are usually more complex than this,
diagnosing them is not as hard as you think,
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endivclt rtrd ltuk lor tic o{ likclt
cluse Uc surc rll.ablcs.nd conDccrnx
arc seurc. in.ludin!the Nwcrconl Ilrhc
printcr is malruncrnmnl8- aho.he.I to s
tharfienrNhani.,l p,nsdrrlcd. wnhout
parEr IrDnDd i$ide D.nl forgcr r)
.h.{l nr russ, ifdcrc,rc aDy. (Youcm
nor chcck rhc ts\' l!se. ..r cm you rcdr.
n wnhou as8ar dealol einn. Bur ir sill
aul(haticrlly t\er itsell ir ro! \hut orl

Tne AracFon scifrc( (POST) tuDs r
qui.k.hc.k &rn,ri.llly dn y.or sy!.ri
cach imc you ium on drc conutrcr. Thc
dillnosri.sdiskcncdrrs Ntrc bheLtspol

Codr o. Signrl Mc.nirg

Noding Power

No ioput Keybo.rd

I long bep,2 shon Monnot

No pdnling Prinlcr

]v,kr Forr more compl€t€ hdngofdiagnosticsemrcodesand signlls, see Circuil
Add Hone R.mcdies in this issue

Ercu rhin!' rN ,nurc rru\rJJrin! il,rl

l  t rhen ) , ,ur  l rnprrcr  J ' { ,n t  t r , r I

ighr. Onc is whcn n dmsn\ Nork at all.

When nothirrg h+pens. thc poscr supplt

maybelhecaus But pDblenrs witht)os-

er supplies and lEnlhetuls drn l dis,ys

obvidrs, rnddilgnosing$cnr sccmsnuc

dificuh fi.n il rc ly is Findin! otrt

whafs vnnr8. ho*c!cf. slmpl, iDlollcs
clnnindingorhercrscsrnd nDlnrgu le{

clsy 
'ncasurenEnrs 

wirh d lolhrerer

Diagnslics Steps

When $.rcthin8 diErir work, youf

Itsr \rep \lNuld dlw,ys bc ti l)nr.cd con-

prcbleDrs. Ir ar ,ll p,rsiblc. u:c lx$
,c/nr. tearins thrng\ ltid lfbofi th.$
farl lo yield lhe ans*er. t,,. lhc nNIhds

Sivcn in the ne sari.n in tis anlclc:
lhen use thc dirSnonicsdnkclle$ $!r ns

mSTand the diagno{icsdislicne len
cate signals rnd emr codes rhrr willhcln
you lind thc prohlenrqurckly. Make a note
.f fic.r 'nr f: in Figurc I cm be rny
numbcn A c.d. nunrb.r tulki{rd by
zcn\ nElns lhlt rhc c{ $!r .o.rplctcd
soc.e\stu1ly l.rc\.nrtnc. !.dlc of :lm
nrc.ns rhrr rhc kcylr d hN tned \ue
cc\siully. A .odc oi:l(Jl merns rh"r yor
hrve a probl.m $irh rhc Leyhdtrd

Sonrc conrFn'e\' onrn)ns. lhosc nd
''rppft'ved by lBM. nry$rvc Jrll^ rL'id
ings dunng dirgno(ic pruceduts Kccp
this in nrinJ whil. rrying ro lindrhc l(b
lcm Diagno{cs nri$hl indrc r lhnr
rhere\ ! pr{6lenr $ilh rhe grdthics crrd,
ntr cxrmple. wtur in lrcr lhrr d.rice A
rinc Makc n n Bri t, nrn lhe dLrgno\li.
n)uircs whcnercr lon insrtrll vnncrh .!
nu* !J t.u knos wh will slDw dunns
lheresr in!  r ! r 'sr1*rr !o,r l  erk)  nrn lhe
diagnosrlc\ diskcnc rcgtrllr|y n\ r slet in
''PE\tnrive Ncdrcrnc l

Notbing Happens
li norhing hlplEnr *hen yor llp lhe

tio*ers{ir.h, rou nrc lilclr- k) rccuf rhf
p{Ner NPIII wirhour fiinlnrg tunhet
Thc Frwersupply n t hrle d1ed. bur rho
Rmcthing clse rould hrvc 8oN asry
(This apflics r@ when a tnnlcr or other
p,nphctul d($nl run RcM nxft on
pcnphcri lowcr supplics b!l{N )

lhc tun ls wirrd dirL{11} (,lhe !'.drl
ing 120 voh linc. lfthc llin isnl w.rrir'8.
chance\ arc lhc ttubicnr N .urstdc rlrc
conturcr (lt s rtrc li)r rhc lin rnd th.
po{ersupplyr) gi\roulatlhesanrernN )
ll rhe lri $ ope.dxng. th. potrcr 1s pn*,-
ably sertine ro rhe conrtuter

Thc ne\t Iime you sslthon tourcoh
1 

8s.i Hone RcmcdEs m,r

. , "*  
' . ,^ ' ,  

* . , , " . ,d.



puter,listen c@fully lora slisht .li.k
coming fom rhe sp€als. ftis click
deans rhat power is getring ro lhe systen
bodd. lf you hed the click, lhe Po*er
suppit is probably lirndioning poperly,
wnh the pruble'n occlrin8 el**here in
the syne'n (This assutrplion isn l,..cr
M/ilr tde. but ue n as a Seieral 8uide-

'lhe b€sl sly ro ch€l for rs.rine
povei is wilh a vohnetd het lor I 20 volts
AC), bur you can use a ltunp for a qui.k
bd lessEliable test The power supply Di
lhe rc cs operatc in the dnge ol 104 to
127 volts. Olberpoarsupdics will hdve
dificEnt toleran.€s lbr poner. lf the
inconins power gcs beyo.d fte tohm.c€
oi rhe power supply, eleryhins ieiePr
the fan) will shuldoM. (Srce a lanp will
operlc beyond lhe tdema of nrant

Power suPplies. il nay nol shov any
appden dilTeEnce *hcn You ue it
instead ol a voltmeter for youi resl.)

Your codpurer sill al$ shul ilslt
down ii sneLh'ng dra*s t@ much Powei
frcm it, Ifa multitunction card develops an
inremal shod, ld examplc, it could draw
r@ much power. An oewnce oa thn

rype is m, but it cm happen.
lf th€ toblem is in one oi lhe connd-

cd delices (pnnter. mod.n, oPtion cards,
and $ fonh). you can lcale it sinply by
di$onnatingth€na.dcheckingfdpow-
ei again. (Don t ldger lhc leyboard is
ds a connected dcvie ) Shut dow. all
poper and di{o.nsl elerihing @nnecl-
ed lo thc comPurcr extemally. APply pow
eragain. If th€E\ srill noPo*er, openthc
.abinet a.d cefnlly Emve all intemal

t ' t :RrPr-r  r i  l la l .s

oflions (wiih the power offl) Pay p,nic'

uld att€nrid to the drives.

lf you have power flo*i.g again, you

kno! thar one of $e devices n at fault. To

6nd out whicb one il is, ftEly PluS lhenr

in one at a dme (vith lhe power shut down

e&h rinel) until the pove! fails again.

It you still don t hare porer. ch@k th€

outpuroilhepowersupply iLsclt This step
involves using yonr mullinEler set to th€
l2 volr DC nnge. Tbe fint te$ pornrs @
Nh€re rhe cable tod Ihe powe! supdy
plugs inlo $e sysien boad Ge FielE 2).
The power n on dunng lhis lesti so be vc'}
caEful md do nor cause any accdenlll
shons. Move slowly and melhodically

Ch{k each pair of pins ior the corel
voltage ra.ge. Checl the other pins. l'ig
uF 2 gives the pin ldations. Refer r Fig-
uE 3 for ihe cms! volGge edings on

Tbe power supply al$ porers lhe d$l
dnves. The powd connstd is lNared ar
th€ left cd of lhe ddve ciEun bard (Fi8
uE 4) Mosr drives have four pi.s on top
oa the .imil board. You dmr elen hale

to unplug lhe conn4toI Touch the com
oon iblack) pmbe lo pin 2 dnd the Pollive
(Ed) prcb€ to pin 4. A €ading bctw.cn
,1.8 .nd 5.2 !01rs is okay Belwen pin 3
(black) dd pin I (Ed) you should 8et a
leading of lrom I l.5lo 12 6 volls.

If my oi $ee lolr.ges ae incoftcl.
you ll know $al thc poqe. supply is the
poblem. All yd can do is redc the
faulry unir (with d exact match). Other
*is, the prcblem is in onc of lhe conne.l-
ed delicqs. Or you have l@ mfly oflions
atkched and are simply lryin8 kr pull noe
lrm tne poqer supply than il cln give

The Keyboard
Qunc d few people have conrplained

.boui fte rc keyboard Mo$

E]

Ep9

,,.,' c\
,? \\\/r."\\u

Flgte2: Pott.dtne.t6 to th. t$t.'l tuar') u.tutnns rnt ntt tur

8

I

t0

3

6

5
5

10.8 -  12.9

2.4 -  5.2

4.4 5.2

l t .5 126

4.5 5.4

alg!83. S!\M barn poner .mttur reddn*l
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iaus o. the layout or on whar thc kcy-
b@rd lacts in de way of features. As a
unnofcdsrrudion. however. the PC *et
boad is rath€! nice. ThcE m no conbca,
as such, and therefoE theE\ no chance ol
aFinS or other elecmnic wer to lhe

Under qch key is a lnall spring (se
FiguE 5), whichn the only pan of dc key
lhat exp€riences Ned lo any extent. ll
moves a soall pldtic paddle benqrh rhc
key (causing the linle click you hear) The
morion of the paddle changes ihc capaci
lame in a cell below $e tey. Il is lhe
choge in capacitance thal ma*es the key
b@rd work. The eletiri.s oi thc key-

bodd read $is change and end the signals

Wid or withoul !n emi codc. if you

have @$n ro suspet thar the keybotrd is
malfunctioning. ch€.k tn€ !olbg6. Re

dor lhe lieybo. plug fom the brk of

the cmplt€r. Set your meter to Ead in th€

6 voh DC range The conFoi (gNnd)

should golopin4. T@chingthedhcrpins

should gile you a eading of bel*een 2

and 5 5 volls. If any of lhe roltages aE

incoftcr. the prcblem $ inside $e con
pule . If lhe Forcr sumly has rcsled cots

@dy lrcm above. de muhle k prcbably

in dE syslem bmd (s CiEUit Board

Home Refreda ' in ftis isue fd mE

infomration on how you can te$ $e srs
tem bdd). olheNis lhe pr$lem is
cilher io lhc cable or softwherc in the

Befoe yo! Sive up dd Ios the key'
boa.d in the gdblge. y@ should chet $e
conlinuily of the keybodd cable. h's
unlitely lhat one of the vnes i.side is
calsing $e touble. bul itt a pssibility.
l. order b check fd continuity, Enove
the cablc frcm borh lhe keyb@rd and the
compllei lhen st y@r merer to Ead
ohns (rl ). louch tl'e prcta to the ends of
each *iE (pin I to pin I. and so fdth se

The nanual lhat crme with ydr P.inter
is the best source for speohc infomalon.
Be.orc fanilir wi$ n ro find our what
crpabihies your printe. has and ho* b
|ale c@ of vdious po$ible pobleBs

Sine $e pdnter k a mechmical as well
as el4trenic device. n is poft to moc
w@ and re4 ft& frosr $ings con@cred
to the comFler. lt hd at lcas l*o no{o6
(for head and platen) and maybe moF.
The prinrhad noves back and lbnh a.os
th€ plabn and als €nher spins {d wnh a
daisywheel prinler) or makes chd*tea by
punching at th€ p.per w h wies (dot
madx rype trinrer). All rhis nodon
cal*s wed. lr cm ale cBte fan
amounh ofhol, which, ifallored ro build
up. cd calse all soB of damae€. bolh
n4hanical a.d elecrrical.

The n6trhing to lmk at islhe mflual.
Speific emr signals display€d lhee nay
tell you whar has toft wong. AIF
includql will be infomalion sFcihc to
your Finler, such.s how ro enove the
platn and other pans !o fEe up a prps
jan. how ro l@d rh€ ribbon. ed $

Paper cd jam N i feds dbugh rhe
Evei sinsk shsrs can cau* a

*

alguB5tU'.ntalh.ehl^itotm xtrnp tht dttt tni tir?t\ to neat.ut.
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paperjam. Pdn&6 lhal u$ nuitiple sheK
e even moE PMe to jams. wlEnaj0
occus, $c pnnbr cff Snnd to a h.lt.
Somrimes the j@ nn r apprenr. tmr

All ens of sr.ange things can h.ppen if
rh. ritrbq isn r inslaued prcFrly. Pan ofa
ch&etc. migbt pn , l*vi.C $e other
pan weat or gon€ conple€ly. The Princr
could shur down enliEly, or prinr a c@pl€
of chdrrcA and tlEn act s rhougn rhe

You ce nale lors ofadjustnenrs wi$
nosr print€$---rhe usual sprcing ed
fom lhicln*s adjunmnts. th€ rcleffi
.atches. plus olh€s. Jusr 6 a tyrewrild
woo l fuction ptuperly it tlE adjlstne.ts
arenl co@r. neither will ! pri.ler.
Chdtine lor thee rhi.es enrails l@ting
ld rhe oblids. MGt of fie rine. $e
pmblen will be very sinple.

By doing ccsio.al maintenarce
chaks ard cledins ihe prinE. Esuldly.
Yd can gs y Educe lhe maltunctioro.
cl6 lhe ribbon guides, fte prinr shield.
and th. inside of lhe mehine Abuild-up
of int or papd dusr cd cNe poblens. If
your printer hd a buit i" self tesr. run ir
dsidally. (Run it one wlEn yd 6Bl

8et the mrchine ro se whar rhe lest should

Th€ pri.ter s.lfr€i allows you lo carry
yor diagMlic pllceduEs one sr.p fu
$er. If the tesr shows thd rbe prinrer is
opeating oretlt. you ll know thal tlE
poblem is in lhe prinler intedde, the
cabl€, or the conp$€r. You cd eliminal€
th€ cablc by t6tinC f6 continuity with
your meEr- The diagmnics disk€ne is
able to lell you if dE printer adapte. cdd is
fumtionina in Ihe @@.1 nener. Abou.
rhe dly fii.g lefi is rlx inr.rr&e in ttE

Monllors
Monnd prcblens ar usually obvious:

Monitor "repair"
really means

almost all cases.
But don't forget
that your old
expansion board
will probably have
trade-in value.

Tale a momenl lo check the cables for

lf POST a.d/d tlE diag.cti.s diskerte
indicate a naltunction, mst likely the cir-
cuil board is at fault. An audio signal indi-
cates mnnd prcblens (de ldg b€ep
andiwoshort),andsoevenilydcdtse
any$ing on th€ sEn. yd cd srill run
the !esl. The visible effi code is 4s for a
mon@hrcm sc@n atd 5xx fd a cold

T.sling involves using a.otlE n@i-
td, anotlEr cable, sd peftaps uodEr
adrpter carl (@e at a time, $ou8h a prG
ass ofelimimtim). If a dilIR monibr
*orks with your mnrputer, fo ermple,
the odginal mnitor is tauh.Ifyourovn
monnd mrks on amlhd conput€r, lhe
.able or dE adapFr ced is causine the

''Repqn rcaXy n€ds Eplc' in
alm6rallces. Bu dd I fors€r lhar tour
old qpaNion bo€rd will Fobably have
ltrdeir val@ :o mone. Even a nal'
fumtiming monntr nighr be wonh sde
thing, ddbwh y@'ll be elad !o get .id oi
n dd have ydr sysleo pore€d up and
ready to go a8ain. Aftd all, powels lhe
key, ed nc,thi.gt w6e whfl your com-
puler d6sn i haw th€ power ro do what

be $rane€. Unfonunrely. apair" nd
mally inrohes Eplacing lbe.nliE unit. ln
any ce, tne€ s high voltage cumt
itrid. dE Milor, plus .n alftoadelicalc
CRT tub.. So rh),,,, ules you llw

TlEse sft synprons could als sin-
ply msn fial $e adjusdrenb e otT. ThG
is th€ n^t ihing to chak if tlE mnilor is

Nc(, chck the cables, the conftct)s.
and tlE nonilor d.iv{ boad inside lhe
coopoter. With the power ofl unplug and
@onnrr edh o.e in tumilhen try again.

FErn a. Kqkard.abL laaniN Rl'.bn in slot aE rrukd.lh. sen will be blsk- or tlE disolav will
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TAKING OUT
A CONTRACT
ON YOLJR PC

WENDY t-EA MCKIBBIN

Service contracts take the worry
out oJ maintaining your PC.

Avai able lror various sources. lhey
give you peace of mind-provided you

sign up with the r ight company.





I I I hs ,ohn B ro$ ninr bolAhl an IBM
v v tL ror n6 \narl Jc(ounrna bue

ness in Sd Fruciso, he didn l wo.ry nD
ouch aboul maintendce. The rer system
was undd Palmry, and ilh€ was eoing to
spend noe noney, he pEfentd inlesting
ii in a few ennaGne.r rathd th& in a
sefli@.omzct. Aher all, didn t the sales
nd at the retzil oudet pronie support if

Fd Ihe bGi parr. John s raib w6 jus
tihed. He used the system b avenge of40
hous a wek rlE fi6t yed, wilh neve. a
nomnfs touble. Considering John\ sn
laiion, this r4ord was Eally quite

The chain smk 6 shed his IdSe
o.ercom omce in an old Vidonm build-
ing, wbere, wnh no ai conditioning, open
windows let in mde anouns of dusr a.d
grit. (No one had bolhered ro explain b
John thar snoke and atbome d€b.is cfl
Lare a ddrdns filn on lbe dnt drive
head. ) Atro$er inponmt rlcr had escaped
his noiice-the building's old sili.g pc
duced e uEve. circuit lhal sagged and
spiked. tohn never thought to buy surge
pdtedion fd his syslen. He had, instead,
added a hdd disk, a muhitunclion bodd
frcm a $ird-pdiy vendof, a modenr. od a
high Esludon color monild.

Join w6 no doubt on the rcad to a
repair biil. The situalio cue to a had in
a dr&nalic way, One 6ming, al the pEak
of ,ohnt busi'e$ ctllo, e eleLicat
slom left part oi lhe city wilhont €l€ctric-
ity f6 2 bom. Tbe s(om not only caused
John\ sy$em b cfrsh, desroying d
enliE momjry\ wo't. bul left in its walc
a c.iiicaUy dmsed disk dnve &d an
impaircd memory boad.

Fturic, John made a bielire to his
o.igiml poinl{tslle contad, only ro 6ad
that tbe stoet single r4hnician had a l-
seek backlog of repaljobs. And rdy, ne
vas rold, bu! cu$om^ with seryia con-
mads come f6!. The stoE c@kln l help

s t :  P\ ,  |  ( :  t :  ( :o N i  t? Ac i  5

him at aI wirh lhe now outd-wmniy
had disk dive, whi.h had ben pmhaed
tkough a mil{.&r 6m.

If this sbry nBlos your hean bear f6r
er, you Fobably purchsel yow Pc for
yon bui@$, 6 John did. Ar le6t hafof
dl rhe uoits inslalled loday m o{red bt
individuals lilc you wilh busi@ses Io
run. Urls you corExation irsued you a
PC under the be.evolent dictatodhip oi

pmbably mininiz downtine add sve
you noey. Itt no seEt that etuice dal'
en put lhe needs ol $eir confret clients
b.iw lhos of lbeirincideflal cusrode .
A.d il tou want lhe uninlerupled eNte
you set wm a swap{ur prognd or d
loeed rc, a contrer cd eurdle n for
you. If you know you ce l be witidt
your systen ldr a single day, you c4 buy !
policy .hat €nscs on-sne sdice within 4

It's no secret that
service dealers
put the needs of
their contract
clients before
those of other
customers.

rhe dala pl@sbg depatuEnr, you'e
prcbably o. y@. own for daintenae.
Ev€n ifyou puchded a s$1em wilh tunds
frcn the d€padmeflal budget, you nay
stil be orc of hun.lEds of b6ine$ use6
pho <loo1 have a coDdact o. a contiqency
pl& for ailin8 equiptu.t.

In$re Agaiist Disaste.
According to AoSnostics, lnc.. a 6m

basd in Palo Alto, Califomia, lh€ avemge
failuF rate for a buine$ PC not under
wmty i6 lwice a yd, The nosr fre
queot failuEs involve prinld and disk
ddv.s, foUowed by memory boardr and
keyb@rds. Maint ndco ce be@mo fai.-
ly expensive if you have to pay fo! labm
plus parts al cost erery time lhe system

Th€ sedible appotuh to nai.ten&e?
Consider buying a policy frcn one of sev-
eral eu@s. A good Fryie 6 tur.e

hou6 of your call. You'll als b€ ensuring

Allh@gh you n8ht dor s4 . nnancial
bere61fion a contracl in 1n€ 66t )edt s
wi.e ag@ne is lil€ly rd save you
money ov€ra3 ros yeet€riod A S600
a-yed conFad covcring all pads and labof
would n@ the pay lor its€lf ifyou hrd lo
replm you $l,500 dnk drive.

Srnoqasbord of Servicr
The menu of mainlenece oprions fd

rlE idividu.l PC owne. is exreroive
Choic6 include Ihe nmufaduer, lBMi
ihird-pdty m.jnted&e verdon llke So.
bus, Hoftyweu, conrml Dara. Gddal
Elclric, sd Xeox; deales and drstnbu
tors like Conpulerled and Businesslmd;
sFcialty mico miote@e chain sloEs
like SeNiceland od Compuie. D&:lorr
and miselosus local shops, including
some TV and electonics slores.
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IBM extended i.l seFice coverdge
reenlly lr noN irclud€s .ll cquipmenl
sld though IBM prcd(t cente6. The
small bul grcwing lisl now ircludes AST
Reemht lirc muliturctid boards, tlt
Hay6 Snardnodem, the Ep&n FX 100
and Mx- lm pdmets, rhe okidara M-L 93
printer, and lhe NEc 3550 spi.vnter.

The rcw senie rcnlret fon Big
Blue offes fiv. oplios: IBM on{iie
exchoge, IBM on-siE Epdir, cuslomd
on-site exchmge, cGtoder cany in ex
chmge, and custoner cdrry in rcpan
Tmlation: you c.n only tu?air. nor
cxch.nge. the syien unit iisclt Ei$cr m
IAM senice Ep conEs lo your hous or
offie and 6x6 it (lBM on-site iepar). or
you G&c th. syslcn lo a walkjn enr€r
(cusim carry-in repan).

The exchegc policies covcr monilon.
teyboards, and pnftn. You ci$er have a
sedice rcp come to your system site and
do llF disconn4tins md ronneclins for
yd (lBM on site exchange). or yd rake
Ihe def€clive p3n to a rerby company
ouller dd get a new one (cusrono .ary
in exchoge). TlE nnal option. cuslomer
on'sn€ exchmge, ms.s rhat IBM deliveb
rhe new !.n ro your dmr. bu( you insrall ir

Big Blue, tt's You
ll\ nov easier lhd ever lo have IBM

f0lhll your Equi€ftnts for sPie.
Whelher you lire in the Bi8 Apple. Sm
Juan, REno Rio, or Desohtun. Mm-
Ima, you cm get atention fo! you. seNice
needs. Mileage Brictions .o lon8d
exclud. cusloftis in oltlying a@s. Nr
des n maner if ydr wmty has expiEd.
You.an rill buy a. Amual Mai emce
Agree@nr trca lBM. You ca. ch@se
fren a vdiery of options incllding
exch&ge. Epan. on site snice, and cd
ry-in FRie. deFnding on ydr ciEun
stances ond budgetequiEmenh. A single
paynent coven all nomal mainrenane,

\ , t ( : r :  ( :oNiPAoTS

no nalter how onen you ne{j sflict.

Becauc ol Eefi policy change at

lBM. own6 are no lose cquiEd ro

halc th€ir conpulcr nurinely insFcled

b€forc ohaining a cmlmt. Instead. lhe

ncw.ontrel inclld€s a cenincaion lener

sbling thar y@r nachine is in g@d wo*-

i.8 order md lhat you ll aeB lo make
your mrchjm available ior inspection

wilhin I nonth otsisning the contr&t

dcpot seNie, and $nc fom ofnail-in,
shiFin, or c@rier eruia. The $mdad
llfunnd line for on{n€ epaF n 24
hou6, whmas depol and mailin sdicc
c0 tske dnvbee fon I d5y to 2 wcts.
AllhouSi p.i6 vary sliehlly, on-sito sq-
vic for a hlTolhetical conieumlion of an
IBM PC-XT wilh a color monild, e AST
Six?atPlus boad, ad u EFon FX-lm
pnnl.r costs rougbly S900. (Tbe Seryice
land conEact is cledly a bdeain ar $665
for l2 monlhs. ) Bul donl chokei there s at
lasl ore altmalive. Mailin dd carry-in
sflice .6t at last 20 to 40 peN less

If you donl have a c@r&r. you ce
still get sFice o. a lim and naleriak
bdis. Bur be pepGd fd a Rat labor
cbarge ofw lD $ I m pq hdr, plus dE cosr

They PMis€d Support
Mainteme lhngh th€ dsler or dis-

rribulo will probably be @hp@ble in
qualiiy wilh oder $ur6 on lhe na*et.
But Eftmbn TlEe pe@le re prindily
inieesied iD $lling, Eve. riough it\ to
Ihen obvids .dvmlag€ to kep you rhe
c8rofur happy through p6t sal6 suF
por, then iahrical sraf ruy be skeleral
ed slpplies sdry. Tlmound rine
could b. slow, md in sone cNs, on-sic
*ric may not be available.

Beqe, l@, oi no r&sfefrble con-
hcts. lf yd purchasd. wice comr.cr
IiDn a CmpuErtjnd in downrown Chi-
caco, fo. exmple. and then moved to the
subuh6, al pEsnl you could nol tznsfet
ydr contracl to dodEr IGal strE. Com-
pulortind may ch&ge ihis policl io rhe
ner tutue, but be s@ you donl unwn
linely enr€r i.to such a connad if you
f!tuE My imlude t ansfer ro a.oher

On th€ p.sitive side, the deld or dis
iributtr is the only $uce, otlEr thm rhe
sonw@ n@Uf&tuM. thal olies sotr

IBM owners are no
longer required
to have their
computers routinely
inspected before
obtaining a
service contract.

of yeany .onrtutsi on{ne snie,

Aside frcm psycholosical confon,
cootrdting wilb IBM oflen some blid
advdlages, nolably Eadily ayailable pds
and lhe exFrlis de would expe.l frcn a

Blr lhe IBM solutio. b6 sone linita'
iions. Third-p.ny lcndm @ pNring our
enhecem€nls for lhe PC a PC-XT, bui
IBM s edie policy core6 iew of thes
pmducts. Th€y wil sRice r*o p.nre6,
lhe EFon Fx lo0 sd rhe okidala Mi@
linc 93, as w.ll 6 a fcw nonlBM adaFer
boads, such 6 th€ IRMA md six difieE.t
ASTcards Bur if you haw a divee.on
ligu.arion of hardwe dd pr€fer lbe con-
venietre of enice fren a single source.
you nsy hav€ to go Bilh a third-p{ty
maintendce (TPM) vendor like So$us.

TPM CoDt.acts
Mon oajor TPM vendou oiler th@
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fom of soltwe suppon. And in de 6nal
analysis, tbe eles rel,lionship @y woik
to your advmlaee. since lho dealcr is
unqEstiombly inr*$ed in Epeal sal€s.
So if yd E tryine to nake a nainknance
choie betwn a laal TV noE .bal sets
v'e micm dd the dail stoE thar $ld
you you sysl.n, you mighl find ftat your
conract ai rhe poinr of sale has rhar added

B..gaio Hunting
OE of lhe lalsl entrdIs in the main-

ienee nalket is lhe PC edice chain
stoF, a nee type of organiation that
premis ro offd fat and econonical seF
vie. The bsi loown examples @ Con
pu6 Docld. ba\ed i. Pleas|ille. New
Ydt, and Sewialed, neadquarierEd in
Wadaic, Califomia. Erch plus to oFn
narionwide outleis eithin the n€xl Il
mnths. Both ofier onine. cowier, and
cairy in seflie of cmp@blc qualny ar

The big qreslion is, will they la(l
Aeording lo lnpur, a califbmia-basd
Itstrh 6m thar iollows nainrename
rE ds, Fryift chain st6 face two malol
obstacld to su@ss. lnpu says th n cd
cosr up to $ I million ro propeny shfl and
ldmh , mi.ro nainl€mce slG. And
th6e noEs face a rough tu$le for the
maini.n$ce dollr. Pitted s they ae
aeairst Lrge, established sflie vend6
a.d hanuiacll'm. So b€f@ you buy a
*flice cdtrxt wilh a chain noE, evalu-
ate the te.ue of the dgoization. If lhey
do odage to achiere $eir pdenli.l, how-
ever, theF edi@ ouilels will probably
offr m oi dE besl maint€nece bdgains

DiscrimiMling Choice
A bargain pde is jusi one asprt or d

apprcpri e daintooe agemnl. And
in frr. n may b€ t|l. lml of your on
ems. To discrimide dong lBM. you

Comparison Shopping for Service Contracts
All contracts are for a sample system-lBNil PC-XT

with lBNy' color monitor. AST SixPakPlus multifunction
card, and Epson FX-100 printer. The rates are for a
1-year contract, including all parts and labor, with

24-hour response to on-site calls.

Manufaclurer

$968.00 (lBM oi sne excharge For on{ite *ryice, ihc
for display a.d prinleo systen !.it h

automatically chalged
5911.00 lculoner on .ie rhe IBM on .ik Fpan

exchrnge for display ahd rate. Hosever. the rates
printct for the display a.d

Pdnter can vary.

1634.00 (Carry in rcpair for
system unit, display. and

!624.00 (cary'in excha.ge ior
display and printer)

The mail-in choice is no

(800) 428 2569 for 6ore

prceures.l
Third-Party Maintenanc€ Vendors

CoopDy O.-Sire C&ry-ln Md|.In Not6

sorbus $918.00 ior $545.,10
$?6.50 p.r

Honeylvell 5935.00 $635.00

Co,p. (Avaibbl. in
l5-16 najor
ftropohan

$545.,|() Sorbus bills oonihly
for on sne seryice.
(For norc
iniomadon, .all
(80o) 423'2197 . ot
(818) 502_ 19'16
within Califomia.)

$?85.00 (For nore
(Pict-up a.d infomation, call
delivery) (800) 282 4350.)
$?92.00 CDC en ouragcs
(24-hour @{ire Fpair for
conrier at-hone use$. (For
snice) moE infomalion,

call (800) 346-6789.)
$588,00
(ship-in)
(3 5 dayt
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d€al€r, a TPM, a *die chtn sloE, or a
ldat €lectrDnics shop, n51 analy& yNr
situation e.lisricdlly. Lhk a1 price, of
@6e. Bu also as*s how nuch down
line you wodd b€ able lo tolehle md
wh.6cr l@ned equipmfl or ex.hanSe
unns @ available. Also. consider conve'
niene. Nolhing is norc cqveniql thd
oniite sdie, bu n is al$ lhe nost c6l-
ly ovemg.. D..ide shetho it is leaible
fd yor io trade off rbe h6sle of l@6pon-
ing thc cquiprn.nt youself foi $e fono-

r yM systen happe.s to be an .mal-
gd ofevery rew d€vi.e avdlabl€ for 0E
PC, selet a sice venrld thar can hd:dle
aU o! mosr of d.m. Thint abdt all of rhe
po$ible continceftis. If you ue a pona'
ble sysrem on the rcad. for emple.
ch(N a @.tract f@ a cdpdy lhal h6
nationwide oudet , nor o.e ircd a snall,

B.tue You Sign
Noter Befor you sign a cotncl wnh

anyom, ms}€ suE thal you fully undcr
s(!d lhe itle ofnainieM.ce you e buy-
i.g, *hether it s for on'siE, walk-in, d
mail-in sryie. tdk cretully lnc d.e
print. Aft th@ any cl.rsd lhar covs
esalating pri€s? Don l e@pl d setde for
rnyhjDg le$ thd a fuu pds ed seFie
8uamle. Exmine yourpsFclive vo
dq thooughly. Ask abdl the dmber dd
l@ation of swi.e @ 6. Try to g€t 3
wriiten gtramI@ @ mftmlnd tift.

Perhaps mr idporta.tly, lmk for a
€dice @ntid thar includ.6 so@ rtpe of
pEv.ntive mhterde dqslE. Mlke
se dut you'll g€r a yany tutrup io align
rne disk dnves, adjust $e printer, &d
chak voliages. with r litd€ inl€llis€nr
foEthouSni and c@tuI pldning, you
should b€ able to avoid rcp€adn8 John
Bm*ni.g\ ndo dd ens@ a om tiDu-
blefte life for yonr syslen, and for you-

Tlrird-Party Maintcnanc€ Vendors (continued)
Conpmy Od-Site C$ryln Mail-ln Nohs

Xerox $EIg.00 $525.0() $525.00
(Besirc \2-dar (2-day
suEh&eins senice) enie)
atret 25

$?20-00 $66o.m $660.00
(ldayim- (May trs
@nnd) aqDd)

D€al€r/Distributor

(800) 238-23m.)

(800) 634-0@l .)

Compnler- $1200.00 $650.m

(picked ar tuneund)

ConPlter- $79.68 S533.12
Land $932.96 $666.,10

$650.00 Obviously, e&h store
establish$ iIs own
ratc6 ahd polici6.

Sane as On sne eflicc is
carry-in availablewithin

25 nilc radius of
stor. Lowest
piic.s {c for syst c
purhded thtuugh

$350,00$350,00
(3-5 day

l\licro Maintenance Chain Stores
ComFry Or-Slle Cau-ln Mail-h Not€s

$,160.00

call (805) 495-8045.)

(914) 147-2771 .)

$672.tt)
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fed to thi.k lhat your

now auilable than evd

However, you cM do
moy lhings younelt to

co\, t : t? $ToRY

KEEPING
THE

REPAIRMAN
AAAY

DOROTHEA ATWATER

Don't be caught unaware: Some-
day your computer will let yo-

down. Simple precautions and a
spot checklist can help keep
disaster away from your door.

avoid tlE trouble of uDassary dpais.
The nunber ot companies available to

repai. you €onpnter is grcwi.g by leaps
and bound!. Sevedl large ele.tonics
6npmi$, iDcludi.g Ge.eral Elshic,
Soll)s/MAI, Xerex, TRw, and Dala
Prcducts, have sized lhe opporiu.ny to
ircFe lhen bsin*s$ by rcpdnng olhet
mdufmtue conputes, te.Dnals, md

These conpanid oli€r what is called
"thid-pdny maintenda' for a wide
vdieiy of mic@mpnteft, mgng frem
the PC dd ils l@kalikes 10 Apple ed
Co'modoE mrchifts, They hop€ that
rc1ail sroEs will pmot ol wice dd

Mey indcpeftle.t or disount sloF
oMes @ ol|y 1@ happy !o nalc such a.
dftngenent, Ftr cmpller Ei2iles, dP
prclit Fr squN fdl of st@ n(mFde is
whai Eally 6mts. Imtoe eNice cefien
d6\ always codribule nNh lo dbF ic
uFs, altbough sotu meuf.crurd E_
quiF that their authdiz€d d€arm nave
then, By Efming the custom€r to a ldge,
third-p,rry Ep8ir compoy, &alds iot

only keep heir prclil mgins up, lhey gei
cusons otr th€n brcts and my eveh
p@ket a smll Fferal fee or ime.tive.

Wtie€ dc tbal amg€tu l*ve
you, the oslonEr? Nation l epan sdia
fes sid at sfund $90 ao hou. IBM
charges $96 d how with a .?-hour dini
dun, pls patu and le. Tbal nte nes
you'E l@ki.g at a dinimun prymt of
arud $67. The Xeox RePair Divisim,
which Epsi6 over 50 difroEnr ooputes,
pri.te6, End moniloF. cbd86 a ni!i-
nnm of $50 to chek the unit. even if lh.
poblm is jusi a blowtr tue.

According !o &n Demis, Epatr
rehnicio ar qe busy wAt L4s angeles
conput r oudet, it tt'*es i'm lo r&k
dopn a prcblen ovet the phoE d in iho
shop, md thal @sls money. If a
conptrieri$ tbrcke.,I swdon tvdlto
@ ir,' ets Demis bul lhis is .
busin6s. and if custoM bring the
n&hire in. no natter what is or i$ t
w@ng with it, l'm going !o hav. io ch,rge

$relhing m@ senous is wnng, th€
te.hnicid will thch eiv€ you e esimale
for th. rcmindEr of lhe woik. Sdice
mt&t sobsoibe^ gci a bn of a bE k:
si@ 0Ey pay m).'vlEE imm $ l99 a yer
to $ 199 a month, they uually @eive fasl
lelephde troublesh@ting aisla e,
which savs them a fd nN .xpnsiv€
on-site eNice ell. t uis Semo, field
mmaga for Snbus s Cle.dale,
Califomia, bFocn, explains how lhe
compory s 170 depots ams lhe counlry

''WtF a client @lls," he says, ou
@pdmtt takos a tusage. She lhen
ef6 the call to $e apprcpriate wKe
spoci.lisl. fte clid gels a cali brck kom
Sdhos {ithin l0 ninul6, dd 0E
specialisl asks tlE questions ro dotemine
the natuE oflhe problen and how urSent rt
is." In fact, Sdbus hls twndy develop€d
an in-hous cmprchdsive diaerclic
pogm, called ?c .rrvesriga,ar, which
h6 edned lhe timo trtded lo diagooP
clie.ts conpuler prcblens. HoME,
this pnrgnn is usd ooly by sorbus
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Hunrn Ermr
Tehnicios undimdsly say de nost

comon pnr6lem isn r a bafdsare

''Tr'e trunbs ore pobler I se n *hat
yon €eld cal pilot emr, says €rl
Detun. fte usd jusr @l get a pmslm
to eo* prcperly. Dennis says sft
peopl. Etue 10 4k.owledge ihal hothing
is wg with their compol€E. I nad a
new conpoler owr c(m ba.k 2 velG
i. a roB, clajming the omputer had ldt
dala risht otr the s':'g. He peked ii his
e.liE unii, od I e. palic.dy bcsid. nim &\
h. tri.d to Eplicar. ttE situalioo in which
tbe data had ben lo6t. Norhing hapFn€d.
He hi€d again. Stil nothing. Expdena
dd re fi.t he w6 ore of lhGe pflicky
nep oM4 who w6 abslurcly
mvimed rh2t he wa doing e!4r{hing
risht, alihoush he had obviously
ovdl@tdastpsewbm.

Demis says b€ fi.ally rold the cuslond
thai tlEE w6, i. fet, nothing wmg wilh

''TlEcusbftrasked, But shat abonl
what bappened 10 me? .nd I rcplied,
'Smetim6 riEe thinEs hatpcii it could
h.ve ben a minor power dip, but theE
de.1 sm lo be dtrning *ong eid

''The custoftr got nuslered a.d said,
'we[. il you can t nx il, l lljusl hale to
telephore ihe oduf{tuErl md he
paded W and left. Sirce tben, hek Colten
moa fuilid win hG $fiw@ poCFam,
and h€t falin8 bener. '

A Fw Guilelin€s
BeioE hking your mmputa in ior

diaenosis, y@ cm save botn tine and
@rcy by taking preautions and by
following ! f€q commDnPB€
lrdbleshotin8 8rlidelines lhal ce help
you ePdL softwe Prcblens fon
hardw@ problms and wbll is workin8
fren what isnl. The inpondt fii.g n b

l? l: l'r\ | l? i.l ,\ N

&rc nolhing ior grdted: Stan by mati.g
suE everrrhine is tlugged in. HeE\ a

. Havc you tolowed all yoDr cords
and conndions fm the wall s$k€h
rightd lhrclgh b tn e@n. oa*ing suE
evert{hing 6 pllg8ed in co@dy and

. Have yd tied using a difi*nl
pregnm on a diffeml disk dd goler rh€

"The number one
problem I see is
what you could call
pilot error. The
user Just can't get
a Prwro| | r  ru

work properly."

Disk D.iv6
Dask driv6 te.d to 8er difty and

bNore oxidized from consranrly novinE
ove. th€ disks. You c@ e6ily clean then
y@Ndf with a conftrcial hsd{lemin8
kil. To save cven n@ noney, get an
expen to show you how lo do il wirh
alcohol atd conon swabs. Some $m$
s.y helds sh@ld be cleded aft€r elery l0
houu of conlinu@s us. O$es say elery
6 nonths, so as nor ro w€d down the
hsds. Sme peopl€ have nevs.leared
iheit drivc hcads ad sped they never
*illrtheyt afnid of weding den down.
On th€ odc' hed. seni.e rehnicids
hat had to epair bnnd-n€w nnns out ol
the s€aled frctory box6-by claninS ine

Jolu Pucci.i, new products and
mdketing maager for Sorbns,
@mmnds a nodede appr@ch ro head
cl.eing dd explains that eve. if your
conpuler is on 8 houn a day, yM dist
ddve h€ads usually won t be activ€ for the
ente Friod. H€ des emftnd that $e
neads bc .leaned ar rhe 6at sign of

Other colmd poblems with dnk
driv6 @ caued by the hads going out of
thei. nigh-p@nion alignm.l. Reguld
us gEdually mves the heads el of
pcition, and tlEy nu$ be Ealigned wnh
a. cciuos@pe Keping yolr equipnent
sktionary wiu hclp nduc€ lhe anounl of
FFicingyourdiskdrivespillned lf lou
do have ro frove th€ equipm mund.
use th€ original cardboard disk dnve
bles b help prote.t $em lom jolN and

As witn disk drivcs. heavily usd
printeB will ne€d seryicing moe orte.
than lishtly used ones. The mos comon
printer prcblams involve bad cables. l@s
switchs md cotuelos. and plain oid dit
insidc the uhil, on lhe rcller or plat4, and

exer sde Esulr as b€fore?
. Have you reboted b€for tryinS Ih€

. AE you missing any e$enial

. Ha your softvre b€€n comlly
isialled dd cdfiguEd for yo{r sy$€n

. Have you chanSed antlbing
re.tly, inened a n€w RAM card

Whiie ther questions may strm
ridiculously basic, they will help narcw
downtn diagnosis,and, if thcy don't lale
ce of the preblen. vill savc conly lime
with your Foice t€chnicim. Tle 6nal
resn is io pac* it all !p and ody it i..

Aier hunan emr aid sonwdc have
b.on rulcd oul as caus6 olyou pmbhms,
the nost conrllM sources of conputn
b€aldosis e in two majd assr disk



Intra's Printer Switch for all Personal and
Business Computers lets your WordProcessod
copy b€ easily dir€ct€d to either a Dot Matrix
or Lett€r Quality Daiswvheel Printer. Com-
patible with all C€ntronics Parall€l type inter-
faces, the Printer Switch is styl€d to mdtch

computer hardwar€ in
the Home or Office.

finlraIoOmpuer
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KEDIT
Mainlrame Edit ing Power (and more!) gt25
Andmi1o !E9!J rm m6r pow/d tu+$rern l.rr edrtor y€r 'd rhe tBM pC tl
provrocs rac'r Es nond y rou.d onry o1 na.nirame conouers and exte.ds lhee
raciritreslo lake rurl adur|a9e or t\e tc s r.yboard d spray, and d.d@red pror esrnq
pdnr rour PL wrr maly m equDpsd l0 handt. even the mNt rdvanred edino

a DoS 2 oarh and sobdrecto'v suooorr
I ed uD ro 15 tites al once
a n rlr'0. dFDdy wradow. \Fox ro 

' 
.o 

'o 
3 te d onle

a brock move and rdov ewn berippn liaq
a sophEr(aren s 

'io 
sarln dnd (haioe

a wordwrap paraqra0h rerorma nq diij unn(dlDn
I dLl(.v\ oroq ammab'e wrl dq, conb' J,11otorq t00 ,0q 

'd 
r'. Lons

I 00s d@lory dBptay

XEDIT Compatibility
xfor l  b 8 s! . r"dlor,o rhF '  VS ooaatrnq .y{pa KEDTT 6 (orodrbte
wrfi rnosr xED I.aoabflles n.ludno
a lalqers a AEE0HAR t FECoV€F r SCHANGE
I prerft I GETFILE a SoflI I named Ines

KEDIT requires:
tBM FC, Xr, or At / 00S 20 o. raler / 80 dm disptay / 192(

rq jmnEdiato shiAMr ol XEDIT seid ch€.k d mney{der tor t125 DtLr $3
*614. ct cecns aoo Tttot sla 14 Fa nuE inromarlir cdt 2@/429€4('2.
t t I D.|@.lI.uo dilt .v.it.bt. ld alo.
t^'r I VlSA.nd Mrlt.rc.rd .cc.Dl€d.
7-l tlansfi.ld Sofiware Group, 8or 532 / Stor6, CT 06268

t?t : r" \ | t?,Y,\N

whon rhe lrM is ro bc vmuumed. Tlr

dusl stiftd up then is elen mft litely

than usual ro nnd ils way inro lulnenble
plaes lf you want lo vcuunr your

keybodd. Cet a ctur and.Elice
arhchne.t aor a small baftery-opcared

eacuum clsnr(bur donl put ir ned the

dh*s: ihc nobr has a maSneic ned).

You hou*h.ld el€crrical power

circuns can be another $uc ol hazard
Tne sam inodeEnce dar.au*s snoN'

on your $ren, such as a neighbofs
power ew, a rctrigcdlor- or a nrctu*avc
oven, cd cause your scrcn to go blanl.

Use a good line frlts to eliminare noie

and \pi*cs. Good oncs rc availablc for

bolween $45 dd $ 100 The investmenl is

While Sorbls a.d orher €pxn senices

ae happy b hclp u$u solvc ficir own
prcblems, therc n one Epar thal .,ohn

Pudni caurio.s not t. try yourell.

' 'N€!olry looil you pnnter. hesys.
''Moy dGn'you*lfd ae usd io oiling

any hoving pds<n scwine nrachrres.

ndo6, fld $ on. Bul most prinleA have

self-sled bedings. so reguld nrachine

oil is dis&sbous. Tte orhs job he

@onmends lavinS to an expsieiced

rcbnician is keybtuj cleanin8: lf you

spill sod2 pop on your k.yboard. lhe suBar

ce caus a chenical @ction that .tr

affc.l the keybodd ciruits. My adrE
would be $ get 6e keyboard in tor expen

clcding as s6n as po$ible. '

tjst, in case of dndci. le$en y.ur

cost in tim ed inconvenicne by backinB

up y@r dara and snwm and $onng ir in

a safe plc. Then. ir y.ur compulc s out

of connission, yd can bomu or ent

anorh€r one dd cdry on.

Dooth2o Atuatu is a Los Anseles bas.d
.onput.r.tuultut artl authot. Th? lrs
oJ h.r tuw bo.k rtiet, Fi6t Aid t6 yorr

tBM Pc. hr Balahtihe B@ttt. h the



on th€ daisy*hel. Redlce yN ti€qu€ncy
of repal by kepiig lhe iiside fie of dusl
and din, @dionallt cleanine the pl.te.
oi roll.r wilh.lcohol ed linl-i€ cloth,
and cleuing lbe carbon dust rrcm your
daisyvheel witb a smllbrush. Naturally,
keeping you dusl 6vd oo whenever your
prioter is nol in ue will help Pevenl din
buildup. As rhe saying gc, an ounce of
pevention n wdth a Pound ol cu€.

out of the di@t hdt of sunlight or a
hsl.r. High sumer temperatB will
ds aff4t the conput r lhey ca. hale
pefecily good nehines go slightly md
temF@ily baty. So, il you e wo*ing
in a very vm mo and you conpurer
begia behavins difi@ndy, q $ni.g
your @mpuler ofl alrogefter for a while
and giving it a resl to c@l it down. An ait
condniorer is also helpiul, if it dcsn't

l i  l i  l ,  r \  l l l  M r\ N

Dust can convey
static electricity
within your computer
ano may cause a
dangerous data loss
il it contacts your
disk drive head.

to lN wh.tever is i. the computels
nemry at th€ timei you .ould also
daiage lhe intefral nicdiruis.

But yd cd r€drce stalic bazad
consideably and chqply. Spray your rugs
and cuitains M(b ai:ntadc spny 0te.
you us any kind of sp6y wnb a cmplrd
in 0E on. mate surc $ar rhe disk
drives, compuler ventilalion hol6. and
Roppy dists e well coveEd. O$flise
1he pani.les oi spray can innltate tese
,€6.) Al6@cI antistalic rubbtr flor
pads cfl b€ expe.sive. cdsider using
then under your chai to runher potect
yonr onpurd fim fcid.nr,l shdks. Do
the sme wiih your desl op: Est the
omputer on an mlistalic rubber pad.

Du!t
Dusl is another danser. Not only des

dus build up m the kets, lhe casing, .nd
in the c@ks of the keyboed, but it ca
set rhrcugh fte.ompuler's aii venls dd
inlo lhe disk dnves. vheF it wiU cause
sqious problems. Ir is wir to invest in
dusr coves for your computer and pnnrer.
Always kep lhe cov6 on when nor using

Dusr can @nvey s(ltic eletriclly
within ydr conput€r ad my caue
dangeous data lo$ ii n co.|a rs your disk
dnve head. A panlcle of dn$ may b€ only
a few millionths of d in h tnick, buritcm
do lbe smc kind of dmage as a bulklozr
.tu$ing yor newly ldd$aFd Carden. ft
ce pEvert the head fmm EcordinS a
ctucial bn of intomation onto you dist
o. cause the comput4 lo miwad a
prcgrm irstucrion off th€ dhk. The elm
dight @!r infrequotly. *hich means
lhe poblem cm b€ had to delect-for
you or y@r l€chnicim. You mighlhaleIo
nrte eFcaied trips ftr repair ed you will
lose dtrfiderce in Ihe Eliabiliry of you
eguipne.t, not t() nemion your

Donl forget lo cover your equipmDr

Alrhough compuler ownen sp€nd

dyrhee fom S3,000 to over $ 10,000 on
then equipmnt, rhey gene*lly donl

devore duch rh@ghr ro pElenrion. so, if
you m i. lhe glow of ncw conpnlcl

o!reship, now is the li@ io co.sidq
sone s,fely pEcautiotr. Een if you'le

had your machire a *hile, you can cut

dosn on your epair dollds thouch $ne
simple deasws, and therct .o bener

ThEe evdlday tbings ca. caue

computer problemsi heal, siatic
el{Eiciry, dd dusl. ldslly you should

tale p@autios agli6r lh* dange^
b€foE you equipmnl is moYed in. If

yd codpoter is in place, n still is't im

Excessft beat is bad for all pans of
you compui€r syd€m. When corsidering

wneE b pot thc a)uipftnr, pi.k an e.

caue po$r ductuadoN.
Howevd, if you have a choice betw6

an an mnditiorer tMt afrd6 lhe power
cinuib by conskotly cuning in md our,
and slightly *mer t€npentucs, sky

Stadc el@tricity is anolher hidden
eremy. MoE prevalehi in dryd alimates,
higher altihlds, ed in mas pim to
thundershs, sratc lu*s i. wall-ro-vall
rugs dd d€hunidilied mms. As y@
bow, n\ unplqsdt enoush for you ro
b6om elatrically chatged and zap'
younelf whe. you touch a d@rkmb o
olher metalllc objat. A sh@l can b€ even
hoE unpleenl wben n damg* you
comPud monory, 

'ne 
pognm you re

If yd rouch , dk! and rcidenmllt
shct il, you e likely to los uhatever
inalfuitr you had stoEd on it. tf you
zap d opdaring c.mpole. yd aE lilcly


