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Chapter I : I N T R O D U C T I O N

You are an up-and-coaing star in the business «orld and
are an avid user of your coaputer. In fact, your latest
innovat ion «hich is to be presented to the boss in two days
is safely stored on disk. You go to the coxputer and t ur n i ton. I t be ep s > l i gh t s f l i c ker , and then nothingt No problea,
though, you have t«o dayst You pack up the systea and
deliver it to your local coaputer store. In the process, the
disk dr i ve s l i p s of f t he co a puter a nd c r a shes ( l i t er a l l y ) on
the f l oor .

The coaputer store repair center. The shelves are lined
«ith coaputers, printers, and disk drives below the INs ign. One saal l s h e l f b e l o » t h e OUT sign is bare except
tor soaeone's three day old sand«ich that rotted itself to
the dust covered shelf.

The repair Ianager glances up as you plop down your load.
He glances up because he is not a very tall ten year old.
The paperwork is done and you have explained the urgency of
the situation. The adult psychologist says, not to worry ,I ' l l c a l l y o u « hen i t i s r ea d y . Your confidence is not at
a n al l t i ae h ig h .

TONKA COMPUTER
REPAIR KIT

ages 5 — 13
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The aext day coaes and goes «lthout a»ord froa alracle
boy. You call late la the day but the repair aanager ls ln
tralalag and»oa't be ln today. You never used to che» oa
your finger nails let aloae your f lagersl The next aorning
you get a call froa the kid at the coaputer store. Your
systea ls readyt After paying your bill you rush to the
office and set up your systea.

You have t»o hours before
your confereace »lth the Slg
One. You turn on the coaputer THERE I%JST
and not lce saoke s lowly r i s lng BE Afroa the disk drive. As the
s aell o f b u r n ing p l a s t i c BETTER
engulfs your head, a driving %AY• adaess gr lps your b r a l a . Yo u
grab all the pieces of your
coaputer systea aad with a
T arzan- l i k e y e l l h e ave l t
through your tenth story
office «indo». Not only does
aadness gr ip you but s o d oes
the aonltor and printer cord.
Mhlle dangl ing f r oa yo ur
«lndo» «ith your coaputer
systea tied to your foot 1 ike
a dead albatross you calaly
reflect, There has got to be
an easier «ay to ftx
coaputers .

In l 9 80 , I h a d t h e o n l y s c hool - o»ned Apple I I + w i thin
t»eaty • iles. On a trlday of a «eekend dedicated to using
the coaputer the po»er s»itch on the coaputer failed. The
nearest coaputer repair store «as EO • lies away and aot only
«ould I lose the coaputer for the »eekend but also the aajor
part of the neat school «eek. Then I reaeabered a friend had
said that the s»itch ls easy to replace. I «as so desperate
that I took this first plunge into coaputer repair»ith fe»
regrets. In an hour the coaputer systea»as ready to users

Since thea, I have doae aost of the repairs oa coaputers
in ay school district and have offered courses to other
teachers o n ho» to a a t n t a i n s y s t e as l n t he i r bu i l d i n g s. I
also «ent through the three day Apple Coaputer Level I
Training prograa and have taken one quarter of electronics
at a coaaunlty college. The training and foraal education
«as helpful but the practical experience in repair and using
• y o»n problea solving skills »ere by far aore valuable. The
essence of this book ls to give you those skills.
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Since the late 70's, Apple has xade at least four jour xajor
des 1gn changes in their Apple II faxily of coxputers. The
xater ial in t h i s bo ok i s sp e c i f i c a l l y «r i t t e n f o r t h e A p p le
IIe coxputer because that seexs to be the predoxinate breed
at this tixe. Rexexber, though, that the disk drive and
control ler ca r d us ed on t he I I , I I +, and t h e I I e ha v e
changed little in the last sir years. Also, the systex
configurat ion fo r al l t he Ap p le I I s ha s c h anged l i t t l e . F or
those reasons, xost of the procedures should apply to all of
the Apple I I sys t e xs . F i n a l l y , t h e p r o b lex s o l v i ng approach
presented «ould be relevant to just about any coxputer
systex •

~ ,g O © O o 0 4 0 O a b r o a do o o o O O O 0 < + 4 O ~ O O O O O
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Mhy do you rant to even consider xaintaining and
repairing your coxputer or the coxputers in your building rg or
« ork area? During the last t«o years of teaching xaintenance
of coxputers to teachers and students I have discovered that
the benefits frox such practical inforxation go far beyond
the direct goal of keeping a coxputer systex in action.

i. Destroy the xagic box syndroxe . A little background
as to ho« the coxputer «orks, «hat it looks like on the
inside, and ho» the parts fit together provides the
user a solid foundation in understanding this tech
tool . R a tt l i ng s o u nds in th e d i sk dr i ve « i l l t ake on a
ne» ixportance for the user rather than produce
breath-grabbing fear that a disk has been eaten. This
background «ill also xake it easier to help others
understand ho« the coxputer «orks. Myths a b out
coxputers « i l l co x e under xo re o b je c t i v e c r i t i c i sx .

2. @hen a coxputer xalfunctioned I use to drag everything
to the repair center- xonitor, disk dr1ve, coxputer and
printer. One oi the goals of this book is to isolate
the problex to a xodule so that only that xodule needs
to be sent in for repair. For exaxple, a bad printer
can lock up a coxputer. If the problex is correctly
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diagnosed, only the printer takes a trip to the repair
professionals, le a v i ng y ou « i t h a « or k i n g coaputer !

8. If you need to take your systea to a technician you
« il l b e a b l e t o d e s cr ibe t h e p r o b lea and, i n a a n y
cases, suggest a solution «htch «ill hasten the repair.
It i s , of cou r s e, y o ur re s p onsib i l i t y t o hu a b le
yourself with your local tech person. Be advised not to
say, Could you replace the LS12S chip on the disk
drive analog card? Rather, try, Gee, the disk spinner
j ust sp ins and i t s a e l ls l i ke b u r n ing p l a s t i c . D o y o u
have a fire extinguisher here just in case??

4 . T i a e « i l l be s a v ed t Pr o b l ea s « h ich can be f i x e d
on-site w i l l b e a n d o nl y t h e a ost se r i o us c ases w i l l
need to be taken to the doctor. According to recent
statistics «hich I just aade up eighty percent of the
aalfunctions of an Apple IIe coaputer can be taken care
of by you. (Por the older aodels I would guess the
percent is closer to 90.)

5. Coaputer repair can be expensive. Parts> labor, travel,
and do«n t i me can add up to q u i t e a b i l l . Han d l i n g
ainor problems yourself «ould cut the cost of owning a
IIe t o a ver y s a a l l aa o u nt .

6. Coaputer repair talk can liven up an otherwise dull
party. A favorite repair trick or a horror story about
a coaputer that «as run over by a seal-truck and lived
will generate cries of delight froa other guests.

C$.

This i s no t a t yp i ca l re p a i r m a nual so i t i s i apo r t a n t
that dangers are spelled out for the reader. Pirst, if a
coaputer is under warranty do not try coaplicated solutions
or experiments outlined in this book. Stick to the
direct i ons g i ven in yo ur A pple I I e aa n u al o n s et u p a n d
trouble shooting. Return the coaputer to the store for
probleas beyond the scope of the aanual and let thea handle
t he pr o b l e a .
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Part of this book describes how to sake your systea
• alfunction so that you «ill recognize probleas and be able
to solve thea. Take care in following instructions for these
exercises and, if possible, «ork «ith soaeone so that you
can check each other. Do only one exercise at a tiae and be
sure you reaeaber «hat you did to create the probleat

Double check connections and directions «hen asseabling a
coaputer systea and before turning on the po«er. Be sure
chips are p roperly oriented (pointed in the right direction)
and cable connect ions are c o r r e c t l y a t t a c h ed ( n uaber 1 p i n
i s in nuaber 1 h o l e t ) .

One goal oi this book is to aake you aware of your
coaputer and feel aore coafortable about handling it. So, do
only t h ose a c t i v i t i e s «h i ch f i t i nt o yo u r c oa f o r t l e ve l and
save the others for «hen soaeone else can be available to
help. If chip swapping aakes you nervous, then skip that
chapter 1

The aater i a l i n t h i s boo k i s des i gn e d
for those that have had soae experience
«ith the Apple coaputer. Prograaaing is
not required, nor is a aasters degree tn
electronic engineer i ng. . @hat is r eq u i r e d /HAPis a «orklng knowledge of the coaputer,
s uch as ho» t o l o a d a d i s k , catalog, a nd
b reak out o f a p ro g r aa . And, a o r e
i aportant , y o u need an i n qu1si t i v e , Vgggf Jg+
courageous, problea solving aental
attitude.

Think of yourself as a
aodern day Robinson Crusoe
l ost on Chip I s l a nd « i t h o n l y
your bare hands to tackle all
those nasty coaputer probleas
that keep you froa enjoying
paradise . P a r a d i s e is ) ust
pages a«ay!

In addition to «hat is offered in this book, you need to
search out other resources. First, sake contact «ith other
daring Appl e I I o«ne r s «h o «ou l d 11k e t o r epa i r t he i r o«n
equlpaent. In fact, xany of the exercises in the book
require a good systea for checking bad coaponents. cwork
together on exercises and test each other to discover what
« as bugged on the s y s t ea .

Introduction I -5



A, nuaber of coaputer aagazines are printing articles
concerning coaputer aa tntenance and repair . A+, Creat 1 ve
Computing , The Coaputing Teacher • a nd C a l l A. P . P . L . E .
are a fe» of the journals that offer specific ideas to help
«ork «ith the aisbehaving computer.

Oo not burn your b r i dgest Your Apple d ea ler i s st i l l one
of your best sources for assistance and service. cwork «ith
the technician at the store. The aore inforaatlon you can
provide in a repair problea the qu1cker the systea «111 be
fixed. Most shops are stocked «ith parts «hich can be
quickly exchanged so that you can be on your «ay. Also note
that soae parts are available only through your Apple
dealers

Many of the parts in the Apple II and IIe systeas are
a vailable a t e l e c t r o n ics supply houses. Not h i - f i su p er -
aarkets, but rather those stores «here s erious h obbyi s t s g o
to find their supplies. Check in the yellow pages under
Electronic Equipment and Supplies for s t ores i n yo ur a r e a .

T«o stores in the Portland area I have used are:

NORVAC Electronics Radar Electric Coapany Inc.
1?905 SM Beaverdaa 704 SE washington
Beaverton, Oregon Portland, Oregon

( 503) 6 4 4 - 1 0 2 5 ( 503) 2 3 2 - 3 4 0 4

This book can be used in a nuaber of «ays, depending on
your experience and goals. It can be used as a resource on
inforaation about the Apple II faaily of coaputers. Por
those «ho want to repair, it offers exercises on how to bug
systexs for practical exper1ence in diagnosing probleas. If
you have a faulty systea it «ill provide you with step by
step aethods in diagnostics. So, depending on your needs,
either tear into your coaputer, the book, or b o t h !

• •
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Chapter I I : T o o 1 a

Getting set up in the coxputer repair and xaintenance
business is very inexpensive. In xany cases no tools are
needed to xake xinor repairs. Here, though, are soxe
suggested tools for handling xost situations.

R equired - k i n d o f .
. .

T hese l oo k 1 i k e
t«eezers but «tth sxall 90 degree bends at the tips for
grabbing chips. They can also be used for rexoving
paddle and )oystick connectors as «ell as disk drive
and printer cables. If you «ere the proud o«ner of an
Apple II Plus coxputer «hich was upgraded to 64K of
• exory «ith a Microsoft RAN card you xay already have
one. A chip puller was supplied with the card.

IC Extractor
IC eztractors can be purchased at electronics stores.
They are usually packaged «ith a device for inserting
chips. It xakes it xuch easier to charge xore f o r a
piece of bent xetali The package price for both tools
is around 05 to 08 and the chip eztractor by itself
ranges frox Ol to 03.

Most of the fasteners on
the Apple coxputer are Phillips sere«s. Purchase a good
quality sere» driver to xatch these sere«s.

Phillips Scree Driver

Tools I I- i



Yes, ge t o n e 1 They have
other functions besides oak ing backup c op i e s o f
soft«are . F o r o u r pur p o s es , aost have a d i s k dr i ve
speed check to adjust disk drives aotors so they run at
the right speed. Also, soae m alfunc t i o n i n g d i s k dr i ves
«ipe out the Disk Operating Systea (DOS) on the disk.
Using the copy prograa, this DOS can be recopied onto
your daaaged disk to bring it back to life. Nore uses
«ill becoae apparent as you «ork through the book. (See
chapter 8 for aore inforaation.) Soae bit copy prograas
are:

C opy I I + Nibbles A«ay
Central Point Soft»are Coaputer : A p p l i c a t t o ns , I nc .
P . 0 . B ox 197 8 0 - 2 0 8 1 2813 f ind le y D r i v e
P ort l and , O r egon 972 1 9 R ale igh , N . Ca r o l i n a 276 1 4
(508) 2 44 - 5 7 8 2

O p t 1 o v a l t a o 1 s =

The a ccessor i e s
include solder (rosin core) and something to suck up
the aelted solder. Use the iron to iix the a oni t o r
connection on the aain board, rep l ace ba d ke y s» i t che s
and po«er s»itches, and to fix those paddlesi Cost
varies, but are usually under 020.

Soldering Iron
5. I usua l l y u s e

ay finger nail to adjust the sere» for the drive speed.
A saall sere» driver xight be a good investaent if you
che» your nails. It is also handy for «edging out big
IC ch i p s . An e i g ht i nc h l ong ser e»d r i ve r « i t h an e i gh t h
inch head »ould do fine.

Regular Screw Driver
Tools I I - 2



6. oo s s s s j . 9 h I f f yp g
pealing rea l a p p l es , a n d f i g h t i ng of f i r at e f r i end s « h o
trusted you to fix the lr coaputers.

7. I
coaputers and it ls a long dr 1 ve to your parts source,
it ls very useful to have extra parts on hand. A list
of chips is pr o v l ded ln C hapter I X .

8. Again, l f y o u ar e s e r v i c i ng a
nuaber of coaputers lt never hurts your reputatlon to
give the casing a good cleaning. Cleaning seeas to give
the users ( e specia l l y l n s c h ools ) i n s p i r a t i o n t o wo rk
«lth the new co aputer. Be careful not to get the
cleaner on the coaputer parts. I usually spray a rag
and then use the rag on the coaputer casing. A aore
thorough )ob can be done by reaovlng all the parts froa
the casing and then spray the cover and let the cleaner
«ork on the gr e ase and d i r t .

9. The swabs can be
6-8 inch cotton swabs, but electronics stores sell foaa
covered swabs. Cotton tends to leave soae fibers to gua
up the works while the foaa ones don' t. These are used
to clean the head of the disk drive and the guide rails
on the d isk dr i v e . (Se e ch apter VI I . )

10. It l s l a p e rat 1 ve
to let strangers know «hat your role ln life 1st Get an
old tool box and paste a sign on the side saying
COMPUTER TECHNICIAN . Be sure to have «tres dangling
froa the box. Hats should be worn with a slight tilt to
the side with Apple Tech. Center eablazoned on the
front .

Apple Repair

Cy
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Chapter I I I : E r p o s 1 n g t h e A p p l e I I E

In ay f lrst year of teaching at a large school I was
given an advanced coaputer science class. Honesty requires
• e to say that those students «ere as knowledgeable about
coaputers as I was so, I tended to be beyond shock «hen they
revealed a new part of their expertise. But one day they
nearly accoaplished that feat.

As I walked into the lab I noticed a bunch of ay students
surrounding a coaputer and emitting sounds of wonderaent. I
sauntered over toward thea and sa» that the text on the
screen was printed upside downt Not only that, but when the
star student listed the prograa it scrolled off the bottom
oi the screen. I had seen si • ilar stuff done with graphics
but never was the display so quick.

OO OO
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Just as I was about to congratulate the sailing student I
noticed that the control knobs for the aonitor he was using
«ere above the screen instead of belo» and the on-off switch
«as on the left side rather than the righti

It is tiae to get coafortable with the computer. For
those that aay have set up their own coaputer, this will be
a fa a i l i ar v i s i t but wi t h so a e n e » t r i ck s . R e a d t he t i ps
given here on working with a coaputer systea and then
proceed to the steps that folio». Before starting, though,
let ' s a ake sure t he co a puter i s «o r k i n gi U se an i n it i a l i ze d
disk of lo» personal value and start the coaputer. Never use
a prized disk Cyour word processor diskt) when working on
coaputers, especially ones that are aalfunctioning. They can
destroy your d i s k .

Exposing the Apple I I I - 1



If all goes «ell, take the top off the coaputer so that
parts descr i bed be low are c l e a r l y v i s ibl e . T o d o t h i s ,
reaove all iteas on top of the coaputer (aonitor, disk
drive, cat?) and lift up on the back of the coaputer lid at
each side. The 1 ld should pop loose froa its Velcro-type
bond and you can reaove it by sliding it away froa you about
an inch and t hen l i f t i n g i t of f . I i i t r e f use s t o c o a e ,
exaaine the back for two screws that light be holding the
lid down.

1 . Push u p
here o n t he

2. Lift the back 11d.
o f th e 1 i d u p
and back .

tb yo 0o,ao 4

Reaoving t h e t op

Before attacking your coaputer take tile to read the
following section on handling coaputer equipaent.

i . B e su r e t h e po «er is of f ! Ye s, i t i s i apor t a n t n o t t o
yank cards out of the coaputer «ith the power on.
Iaportant for the 1 i fe of your coaputer and your
pocketbook. There is 1 ittle danger to you physical ly
unless it was soaeone else's coaputer you were «ork ing
on at the tiae. In aost cases no serious daiage «ill
happen even «ith the power on -I have accidentally done
i t I an y t i l e s - b u t t h e p o t e n t i a l i s definitelythere .
If you don't trust yourself, get tn the habit of
unplugging the power cord froa the back of the Apple
before op e n i ng t h e l td . Al so, l ook fo r the pow er l i ght
on the keyboard and the red LED light on the lain board
next to the po«er supply box. If either is on STOPt
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cables i aonf t o r s d i k
i s needed t o l ayyoursel f r ooa to « ork 9

hout p r oper s p ace p r i n t . and internal parts.

onitor «hich is pRECAR up balanced o thn e
dri A s aall « i n d « o u l d P e ched on t « o s t a c k e d
technology . toPPle the stack of

• oO

3 . Tr ea t i n t e r face cards ca r e f u l l y. Th e cards that fit
i n the slots in thee coaputer h a v e s h o
the s l d d id 11«e as re s i s t e r s condensers , andfeel y g i c k l e s . I f «i r e st ea s a r e b ent o r ot her pa r t sr ous p r o b l e as c rcrop up. U se a c l o t h(s«s«eater, to«el, etc.) orc. or soae foaa to store these
cards.

4. Grou nd y o u rs e l f Those black rrectangles called hi( i n t e g r a t e d c i r c t t c p su s or I Cs i or s hort ) e ab e d ded i thn t ec ards and t h e a a i n coaputer b o a rd can be daaaged b
s ta t i c e l ec t r i c i t . Th yy. e c i r c u i t s i ns i d e th e se c h i p s ar e
extreA ely saall and can be destrestroyed by su r g es o fpower. T he b est « aay to g r o un d ou
p o ser box i n s i d e t h e A le w eret t i 1 t i i tc y t end s t o be s ont 1 t i hc c a i r s . I f t heere seeas t o b e a l o t
oi static then )ust keeeep a ha nd on t h e p o « e«er supply.

Ho» serious is this concern? Ireboo ot h I t o h d t h
d I ave daaaged equipaent «ith static
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electricity. The concerns I have heard seea to be based
aore on fear than fact and have kept people separated
iroa their tool.

5 . H a v e a anuals a t h a nd . Yes, I aean those «onderful
books that caae «ith your coaputer and are stored
soaewhere in the attic. The best guide for «orking with
your coaputer are those installation directions that
caae «ith your bundle of joy.

6. Note «here each part is located. Observe f r o a « ha t
slot or socket parts are reaoved. There are se v en s l o t s
in the back nuabered froa i to 7 and one in the center
left of the coaputer labeled the Auri l i a r y s l ot
Reaeaber the orientation of the parts to their sockets.
Mhich part oi the card faced forward? Do the cable
«tres face toward the back or front? Careful attention
at this stage and even soae «ritten notes can save sooe
tlae «hen parts are put back in the systea.

7 . Che c k st u b b orn p a r t s . Before hiring a crane to reaove
a stubborn card or connector, check for obstructtons,
sere«s, tape, «elds, or other fasteners «hich aight be
causing the problea. I have broken a fe» parts because
I forced a part which «as actually a part of a part.
Not saa r t i

QO
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8. Reaove cards in slots «ith a for«ardlback aotion. The
boards in the Apple coaputer are tough and soae«hat
flexible. They can take a lot of pulling and pushing.
Shen reaoving thea froa the slots, be sure to pull or
push froa front or back. Side aotion could crack the
slot, though this «ould take a great deal of effort.
Most of the cards can be grasped by one of the upper
corners and pulled froa its socket.

aa!

Reaov lng lntertace cards

9. Reaove paddies and cables «ith chip pul lers. Of
course, c h ip p u l l e r s a r e n ' t a l «a y s a v a i l a b l e . I n t hos e
cases resort to a gentle hand and try to pull the
connector straight up rather than to the side. Side
Iotion can bend or break of soae of the pins.

Bent
pins

P ull s t r a i gh t u p Pu l l! ng une venl y
(CORRECT) (NOT GOOD!!)

10. Pull on the connector. Those cables are convenient to
grab onto for reaoving connectors, but they
occasionally break froa repeated stress. Grab the
connector «ith the chip puller if possible or use your
fingers. In soae hard to get at locations, u se th e
knife edge to «ork the connector out of its socket.

E xposing t h e A p p l e I I I - S



il. Check orientation of connectors. Shen the Apple
coaputer caae into existence, its aakers issued a stern
coaaandaent:

Let there be one confusfng connectfon on
the Ipple guaranteed to daaage equfprent and
brfng everlastfng lffe to repafr centers.

That one connection «as the disk drive cable connected
to the disk interface card. Ezaaine the card:

2 1
- - P i n c o nnec t i o n s

for di s k dr i ve
DRIVE 1~ cable

t DRIVE 2 Q
;2 tf
'1 g y cQ

Notice that to the left of the pins for drives 1 and
2 there are two 1 lttle nuabers- 1 and 2 painted on the
green board. This indicates where the nuaber one and
two pin froa the disk drive are to go.

No» look at the disk drive cable and connector:

Arrow or s a r k Color >ne on cab l e

Soae connectors have a saall arrow, others have just
a saal l gr oo v e w h ic h l s j us t und e r t he ca bl e . Th i s
groove or arrow indicates that sockets for the one and
two pins are on that side of the cable and should be
lined up with the one and two pins on the disk drive
card. Most cables also coae with a red line on one side
that serves the saae purpose: pins one and two are on
t hat s i d e .
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The whole idea of connecting cables to pins is to
keep the orientation of the pins correct-- nuxber i pin
goes to nuxber 1 socket. The connection should go like
t his :

P ins i and 2

Col or 1 i n e
I o n cab l e

I
I Notch

N Lll t9

Al igning cable connector and socket

QERfiFJ< No» with t h i s i n f or xa t t o n a t l ea st
the cable should be oriented properly. That' s
~ of th e battlet But now be sure that the
cable connector is not off a row or a coluxn of pins as
shown below:

p ins o u t

Qff a r ow Qf f a coluxn

Most of the problexs with disk drives occur a t t h i s
point, so be careful and check the connection twice.
Coxpounding the connection problex is the fact that the
disk drive is the only part of the coxputer systex that
has a xotor (two, actually) that gets its power frox
the coxputer. Thus, one of the pins on the disk
controller card carries the power to run the xotor i n
the dri v e. I f t h is po w er is x i sd i r e c t ed v ia a n ix p r o per
connection to a sensitive chip there is sxoke, sxel l
and a ruined chip to pay. (One consoling note, though,
the chip that usually blows costs less than two
d ollars . See c h i p swapping - C hapter I X . )
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12. Double check connections before turning on power.
Ifyou are «orklng «ith soxeone else> have your partner

c heck over y ou r s e t u p . B e s u r e t o ch ec k c a b l e
connections for proper al ignxent.

Have Your Partuer r
/ , r .Chech Your Setup r

l ~ . g (

r
r i m

t
Now to bare the coxputer to your eyest Be s ure t o f o l i ohe tips 1 isted above and «ork slowly and carefully at this0 o w

s tage . N o t i ce xarkings on t h e c ar d s , c hips, an d o t h e rdevi c es . F or t h i s ez e r c l se I « i l l a ssu xe t ha t th e r e i s a
pr i n t e r , pad d i e s , ) o ys t i c k , or pa d , a n d a s t a nda r d Ap p l e
xoni t o r . I f t he r e i s add i t i ona l eq u i p xe n t t i ed t o t he

systexread your directions for «orking «ith it. Refer to the
xainboard diagrax at the end of this chapter for help in

locating parts.

1. Rexove the po«er cable frox the coxputer and unplug
poser cords to the printer and xonitor.

2 . Di sc on n ec t t he video cable frox the coxputer to the
xonitor and set the xonitor and cable aside. Note wherethey «e r e c on n e c t e d .

0 • i g 0 •
• •

p goal(
guieo Tape P Power Port 8ui+

3. R e x ove t h e d i s k dr i v e c a r d . Th i s i s usua l 1 y in s l ot
s i r .
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Disconnect the drive cable(s) froa the pins on the
interface card. Its easier to remove the cable
connections froa the interface card ~ ~ it has
been reaoved froa its slot. This gives aore rooa to
grab t h e c o n necto r s .

5. Set aside the disk drive(s) and card.

6. Reaove the 80 coluan card in the auxiliary slot - the
slo t t ha t 1s a l l b y i t se l f . Th i s c ar d i s u se d fo r t he
80 coluan display and, if you have the extended card,
an additional 64K of mexory. Set aside the card. NOTE:
Soae coaputers will not have a card in this slot.

7. Rewove th e pr i n t e r car d . I t i s u sua l l y i n s l o t 1.
Disconnect the printer cable froa the card. Soae of the
pr i n t e r c on n e c t i o n s ar e si wi l a r to t he d i sk d r i ve
connection but others have special saall locks to hold
the cable in and/or notched sockets that prevent
iaproper connecting of the cables. Ezaaine the
connection carefully. Set aside the printer interface
card , c ab l e a nd p r , in t e r .

8. Not auch left) If you have a connection such as a
joyst i c k , p a d d l e , or pad i n t he I / O port- the white one
on the right back side of the computer- reaove 1t and
set it aside. If you have the paddies that are
connected on the outside of the coaputer rewove the
dev1ce.

9. Find the speaker. It is underneath the keyboard. Follow
the two wires froa the speaker to the other side of the
coaputer. Disconnect the speaker by pu111ng up on the
connection. (Note: This connection can be put back on
without regard to pin orientation.)

10. Find the wide cable that runs froa the keyboard to a
socket on the xiddle r1ght side of the coaputer
aainboard. This cable connects the coaputer keyboard to
the the aain board. Disconnect the cable. This is
usually a bit tough to get out of the socket. Try using
a kn i f e ed g e t o wor k i t l oo se .
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li. The xetal box on the left of the coxputcr ls the power
supply which changes the shocking voltage and aipcrage
coxlng froa your house current to a pleasant aiount
suitable for a friendly coaputer. To the r ight o f t h ebox and near the back ls the connector that )olns the
power t o t h e l a in coapute r b o a rd . T h e p ower c o nnecto r
snaps into this socket. To reaove lt, squeeze t h e t wo
plastic snaps and pull. See below:-

Power Supply
s

12. Now f o r t h e k ey caps' I f yo u a r e a t ea c he r o r y o u h a v e
prankish offspring this ls a aust. Reaove one o f t hekeycaps by depressing the two keys to its left and
right and inserting thc chip puller under the cap and
centered over it. Carefully pull straight up. The steasof the switches do snap off so accent s t r a i g h t up
«hen doing this. Also, leave the space bar f o r l a t er -
lf a t a l l . I t ha s a s t i f f wi r e unde r l t t o e ven o ut t he
pressure when the key ts stroked. It lsn't a siaple
task to get all the pieces back together, s o wal t un t i lyou need t o f i x l t l

Top v few Side v lew

chip
pul le r

center c h i p pu l l e r
keycaps M D epr e s s t he s e key s ~

Reaoving K e ycaps

Mell , t ha t i s l t t Now t ha t l t l s t o m apa r t l e t s e xa a l ne
the details froa a functional point of view. Exaalne the
green board inside the coaputcr. On the left edge o f t h e
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board are letters A to F and on the bottoa are n uabers f r ox
1 to 1 4.

y ~os

These letters and nuabers are used to identify parts on the
aain b o a r d ) us t I i ke i n t he f a wi l ia r ga we Battleship . For
exaaple > t h e l a r ge ch i p i n t he l ow er l e f t cor ner ( i t sa ys

Video RON ]ust a b o v e i t ) i s i n ro w F and c o l uan 4 so i t s
loca t i o n i s I F4 ) . Tr y f i nd i n g t he ch i p a t l oc a t i on [ C) 2 ) .
The nuaber above it is LS251. Tricky huht Even the Apple
i nter f ac e c a r d s a r e l ab e l e d 1 n a s l a i l ar aa n n e r .

Now look at the coaputer systea as four aain p a r t s .
Mithin each box are the pieces of hardware or c h i p s t ha t
aake up t h a t part. Each aain board part is located with a
grid n uaber a s d e s c r i b e d a bove .

INPUT CENTRAI. PROCESSING UNIT, etc.

K eyboard I C1 4 ) CPU (6502 c h i p , I B4 ) )

Random Access Ne a o ry (RA M )
( Row F, c h i p s 6 - 13 )

Paddle po r t I A ) 4 )
Read Only He a o ry (RO N )

I DS, D10 i D 1 2 , F4 )

STORAGE OUTPUT
Cassette Recorder (not used oftent)

I back o f App l e ) Speaker IF 14 )

Disk D r i ve ( s )
I Slo t 6 , s t a nda r d ) Pr i nte r [ Sl ot 1)

H onl t o r
I Video s o c k e t )
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Each of these areas of the coaputer are aade up of a
nuaber of aodules which are denoted with dotted lines in the
above diagrai. The goal of the repair procedure is to reduce
a coaputer problea to one of these aodulcs. First, though,
you need to kno» what each Iodule does. Here is a brief
description of these coaponents, their functions and soae of
the probleas they exhibit:

* * Keyboard * a

As th e ke y s ar e p r e s sed , codes ar e se n t t o t he l a i n b o a r dthrough the ribbon cable. If only one key doesn't work
properl y ( i . e . , no r es p o nse on th e sc r e e n or tw o or l or e
characters appear) then the problea is usually the keyswitch
under the offending keycap. If two or aore keys suddenly
t ake i l l t he n t h e pr ob l e a i s us ua l l y on t he aain b o a r d .

* * Pad d l e p o r t * *

Usual l y pad d i e s , j o ys t i c k s , o r pad s ( Ko a l a , Cha l kb o a r d ,
etc.) are attached to the connector at Ai4. Ii the paddies
d on' t wo r k , check the orientation of the connector. Chances
are it was turned around. Host of the paddle connectors have
a notched corner which should be toward the keyboard when
inserted. Also, the wires usually lead out of the connector
toward the ~ of the coaputer. These connectors also
like to sacrif ice pins to the repair gods. Hove paddies,
j oys t i c k s , e t c . a s l i t t l e a s p os s i b l e t o a vo i d da a a g e .

Mire toward rear of
t he c o apu t e r

~ — No t c h

Proper asseably for Paddle port
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** Speaker * *

If the speaker doesn't work, check the connection to the
aain board. Soaetiaes only one of the pins is connected.

OR one p i n Correct position

Connect ion f or the Speaker

** Printer and Interface card **

Signals for the pr inter are sent out through the slot
filled by the printer interface card. If the printer is
aal f unc t l o n l n g t h e p r o b l e a i s us u al l y t he i nt e r fa c e c ar d ,
the ribbon cable or the printer itself.

** CPU a*

This c h i p , l oca t e d a t I B4 ) on t hc aa l n boa r d o f t he
coaputer is the brains of the systea and c ontrol s t he
action of the coxputer. Soaewhere on the chip should be
prin te d 6 50 2 wh i c h t e l l s you w ha t t yp e o f pr oce s s or i s i n
the Apple. I have encountered only one bad CPU in four pears
of working with 200 Apple coaputers.

** RAN **

The RAN (for Randoa Access Neaory) ls a set of eight
chips on the aain board where inforaatlon is stored. These
chips are located at F6 through F13, have a white bar above
thea, and are even labeled with RAN . Shen the coaputer is
turned off, this lnforaation ls lost. If the coaputer looses
lnforaatlon when on or randoa characters pop up on the
screen a faulty RAN chip is usually the culprit. The
extended 80 coluan card also has a bank of RAN chips.

The RON (for Read Only Neaory) chips perxanently store
inforaatlon for the coaputer to use when running. For
cxaaplc, when the coaputer ls turned on, the BASIC coaputer
language l s a va i l abl e . T h e d i r ec t t o n s fo r t h i s l a ngu a ge l s
stored in the RON chips. These chips are labeled on the aaln
board and are usually the larger chips.
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** Casset t e Re corder * *

Yes, the Apple computer can use a cassett~ recorder for
storage of inforaation. The cassette jacks are next to the
aonitor connector in the back of the coxputer.

** Disk drive and interface card **

This is the standard device used for storage on the
Apple. The old standby single drive unit and the duodrive
are available for the Apple. Both use the saae concepts. If
you are having trouble «tth the drive the problea in aost
cases is in the interface card, disk drive, or the disk
i t s e l f .

** Power s u p p ly * *

As aen t f o n e d p r e v i o us l y , t h i s d e v 1 c e pr ov i de t he j u i c e
for the brains. If the coaputer will not ignite when you
throw t h e swi t c h - t he n t h i s l i t t l e bo x i s u sua l l y a t f a ul t .

* * The D i s k * *

These can be considered an extension of the disk drive.
Each disk provides storage for inforaation. A description of
d 1sks an d t he i r pr ob l e as i s g i ven 1n ch ap t e r VI I .

a* The Operator * *

This device is usually located in front of the keyboard
and contributes vital inforaation to the systea. Probleas
usually occur when this coaponent has been left on too long
and one of its chips burn out. Erratic keyboard responses,
spilled aaterial such as coffee or beer, and groans and
cursing are sure signs that this part needs to be repaired.
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Mith all of these parts scattered about, view the
coxputer systex as a set of xodules. They are the CPU, power
supply, speaker, keyboard, pr inter, printer interface card,
disk interface card, disk drive, 80 coluxn card Cor extended
80 coluxn card), xonitor, paddies, disks, and each of the
cables that pull all these coxponents together. Part of the
diagnosing procedure is to narrow the problex in the
coxputer systex to one of these parts (See the nest page for
a n i l l us t r a t e d v i e w o f t h i s c o n c e p t ) .

Satisfied now that «hat you have tom apart and placed in
front of you xay be the saxe coxputer I ax describing, put
the pieces back together. Start with the hard to reach
connections, such as the paddies, keyboard, and speaker
wires. Then put the cards back in. Be sure to put the 80
coluxn card in with notched corner toward the keyboard.
Rexexber to double check connections!i
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Chapter I V : M K a C 1 8

The purpose oi this chapter is to explore what a p r ope r l y
f unc t i on i n g A p p le I I e c oap u t e r sh ou l d do i n d i f f er e n t
configurations. The process of repair used 1n this book is
to isolate a defective aodule and this process requires
knowledge about how the Apple normally responds in different
equipment conf igurat1ons. For example, with n o d 1 s k d r i ve
connected, what wi I I happen when the coaputer is turned on?
Mill the coaputer beep? M111 the control-reset key function?
This ch a p ter wi l l pr ov i d e i nf or m at ion t ha t wi l l be
instruaental in answering these questions and diagnosing
coaputer ai l xe n t s . I t w i l l a l s o he l p t o d eve l op your
understanding of how the Apple coaputer wor k s , a s we l l a s
give descriptions of controlled tests for working with
different system configurations.

* * P r o c e d ur e * *

Read eac h SET U P a n d c on f i g u r e your systea ac c o r d i ng l y .
Be sure to follow the recoaaendations listed in Chapter 3.
T hen do t h e TEST S ' de sc r 1 b e d b e l o w e a c h se t u p a n d c oa p a r e
the response of your systea with that described under
RESULTS . If you would like to check you powers of
observation cover the RESUf TS section and aentally note
what happened and then coapare with ay description. At the
end of the chapter is a summary sheet of all these tests for
e asy r e f e r e n c e .

These coxponents are used in the following setups: Apple
IIe, 80 coluan card or extended 80 column card, disk drive,
disk drive interface card, pr1nter, printer interface card ,
aonitor, paddies, joystick, or pad, and a systea waster
disk. If you do not have a particular coaponent, skip that
s ect i o n .

The br a c k e t e d R , f R) , aea n s p r e ss t h e R E TURN
keys

the screen and individual keys have no effect) then press
the control and reset keys at the saae time.
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*** SETUP ¹ i * * * * - - > Naked !

Reaove all the cards froa their slots
and any paddies or joysticks froa the
I/O ports. Disconnect the aonitor cable.
This is the bare bones systea. How does
t he c o a p u t e r t e l l you i t i s a l i ve'? T hi s e o o o e o o
observation is laportant for soae 0 4 4 0 0 O O
repa i r s o n t h e App l e . O ~ O

m w mTEST ~RESULTS m w m m m m m m w m w

a . Turn o n t h e c o a put e r . Coaputer b eeps .

b. T yp e C ATALOG and T he compute r b e e p s .
( R)et u r n .

c . T y p e P R ¹6 a n d ( R) . No sound f r ow t h e c o apu t e r
a nd RETURN does n o t h i ng .

*** SETUP ¹2 * * * * - - > Al a o s t Na k ed

This is the same setup as ¹i but with
the addition of the aonitor.

0 0

-TEST- -RESUf TS

a. Tu r n on t he c omp u t e r . The coapu te r bee p s . APP L E ) ( a ppea r s
in the top center of the screen and
) is in the top left of the screen.

b. T yp e C ATALOG and SYNTAX ERROR a p p e ar s a n d a b ee p
( R)et u r n . See Chapter VII on DOS.

c . T yp e P R ¹ 3 I R) . Computer freezes. Press control-
reset to g e t cur s or b ac k .

d . T yp e P R ¹ i I R) . Coapute r f r ee ze s .

e . T yp e P R ¹6 I R) . Computer f r ee ze s .
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* ** SETUP ¹3 * * * * - - > P a d dl e T e s t e r

Saae as SETUP S2 but plug ln paddies,
joyst i c k or p ad .
m m m m w w m ~ TEST w m m ~ ~ ~ m ~ m w ~ m ~ m ~ ~ m w m w m m m ~ RESU[ TS~

a. Do SE TUP ¹2 t e s t s . Saae results as I lsted under SETUP ¹2.

b . E n t e r t h i s pr og r a a :
10 PRINT PDL(0) , I R )
20 PRINT PDL(1 ) [ R) Two c ol u a n s of n uxbe r s app e a r . Va l ue s
3 0 GOTO 10 I R ) range froa 0 to 255. Many of the

devices do not cover this full range so
* Type RUN IR) , a o v e expect soae deviation.

c ontro l s o r pr e s s p a d .

c . Typ e N E W ( R) , e n t e r
this pr ogr a a , a nd
press t R ) a t t h e end Three c o l u a n s o f va l ues appear on t he
o f e ac h l i ne . screen. If no buttons are pressed on

the paddies, joystlcks, or p a ds t he
1 0 PRINT PEEK(- 1 6 285 ) , values w i l l a l l be l e ss t h an 128 .
2 0 PRINT PEEK(- 1 6 286 ) , Shen one or aor e b u t t on s ar e p ushe d
30 PRINT PEEK(- 1 6 287 ) one or a or e c ol ua n s wi l l d i sp l ay
40 GOTO 10 values g r e a t e r t ha n 127 .

* Run I R ) pr og r a a , p ush
buttons on controllers.

*** S ETUP ¹4 * * * * - - > 80 c o l uan Ca r d

Saxe as S ETUP ¹3 wi t h t he addi t i o n o f i®R
the 80 coluan card or extended 80 coluan
card ln t he a u z i l l a r y s l ot . Be sure t he
notched edge of the card ls toward the
k eyboard .

-- - TEST- RESULTS-

a . Do TE STS a a n d b Saxe as listed ln SETUP ¹2.
a s des c r i b e d l n
SETUP ¹2 .

b . Type PR¹ 3 I R) . Changes display to 80 coluxns, cursor
l s i n up p e r l e f t c or ner . ( Ah - h a ! PR ¹3
turns on the 80 coluan display. Use PR¹0
to return to 40 coluans.)

c . Hol d t h e I R) k e y A co l ua n o f ) s f l ows up t he l e f t s i d e
d own fo r t en sec o n d s . of screen. The rest of screen ls clear.
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a** SETUP N5 * * * * - - ) P rinte r c a r d

Saae as SETUP N4 «ith the addition
o f t h e p r i n t er ca r d i n s l ot 1 . Do n ot
connect the pr1nter cable.

m m w m w w m m TEST RESUf TS m m m w w m m m w w m m ~

a . Do t es t s a a nd b a s Same as in SETUP S2 results.
descr i b e d i n SET UP N 2 .

b . Typ e P R 0 1 [ R) . Coaputer f r ee ze s .

* ** SETUP N6 * * * * - - > P rin t e r

Saae as SETUP N5 but this tiae
connect the printer to the printer
interface card. Turn on the printer and
be sure it is on line to the coaputer.

m m w m m m w m TEST m w m ~RESU/TS w w m m ~ w w ~

a . Do t e s t s a and b Saxe r e s u l t s a s i n SET UP N 2 .
as de s c r i be d i n
SETUP N2.

b . T ype P R4 1 (R ) . Printer usually )erks or aakes a sound .
Screen either displays ) or no cursor.
(Another Ah-hat PRt1 turns o n t h e
printer. Use PRNO to turn off the
pr i n t e r . )

c . T yp e T ESTER f R ) . Printer prints TESTER , beeps and
prints SYNTAX ERROR on the next line.

d. T ype PR NO ( R ) . Printer stops action and cursor returns
t o t h e sc r ee n .
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*** SETUP «7 w *** - - > Disk Drive Interface Card

Saae configuration as in SETUP «6 but
with the disk drive card in slot «6. Do
not connect the disk drive cable to the pe
card. Di'tv/ I

af
» » » » » » » » TEST » » » » » » » » » » » » » » » » » » » » » » RESULTS»

a. Tu r n o n t h e co a puter. APPLE )( appea r s on t he screen a nd t he
coaputer fr ee ze s . N o be e p a n d n o )
Press control-reset to get cursor back.

b . Ty p e C ATALOG (R) . SYNTAX ERROR is d i splayed.

c. T y pe PR «6 ( R ) . Computer f reezes .

d . T y p e PR«3 ( R ) . Activates 80 column display.

e . Ty p e PR«1 ( R ) . Activates printer

ac* SETUP «8 a * * a - - > DISK DRIVE SYSTEM

Connect the disk drive cable t o t he
disk drive card described in SETUP «7.

-TEST- -- - - - - - - RE SULTS

a . Tur n on t he c o mputer . APPLE II ap pears on top of screen, it
beeps, and the drive and drive light
coae on. Press control-reset to get
c ursor b ac k a n d s t o p t h e dr i ve .

b. Type CATALOG ( R ) . S YNTAX ERROR . S e e chapter V I I f or
e zplanat l o n .
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*** SETUP ¹9 ****--> Disk Systea with DOS Jyl fthm
~asta<

Put the Systea Master disk into the
dr i ve 1n t he c on f i g ur a t i on de sc r i b e d i n
SETUP ¹8 above .

m m m m m m w TEST m m w m m w m w m m m m ~ w w m m ~ ~ ~ RESUf TS m ~ w m ~ w m ~ ~ w w w w m m m m

a . Tur n on t he c om p u t e r . A PPLE ) ( a ppea r s on t he sc r e e n , 1 t
beeps, and the drive and drive light
coae on. After a short delay and soae
aessages t h e cur so r appe a r s .

b . Typ e C A TALOG ( R l . Drive c o a e s o n a n d a ca t a l og i s d i sp l a yed
on th e sc r e en .

Becoxe faailiar with the computer responses that should
happen. During the diagnostic sessions in future c hapte r s
any response contrary to the expected can be a key t o t he
problea. Also, note that peripherals- printers, drives,
paddies, etc.- can be accessed independent of each other.
You should also be developing soae strategies for great
prac t i c a l j o ke s t o p l a y o n o t h er Ap p l e ) f f o l k s ) You c an
iaagine the fun that moving a printer card to a different
slot can createi

On the next page is a suaaary of the work described in
this chapter. The tests are listed across the top and the 9
different setups are on the right s1de. Though ay
descr i p t i on s d i d n ' t co ver al l 7 t e s t s fo r al l 9 se t up s , t r y
soae of thew. Soae of the results are very interesting.

One test tidbits not mentioned above is to type PR¹5, PR¹7
or any other unused slot nuaber. The PR¹6 tells the coaputer
to go to the sixth slot, which usually cuddles the disk
drive interface card, and get soxe action go1ng. But what
happens if the disk drive is hooked to slot 6 and the other
unused slots are accessed' Me have done this in a variety of
our workshops with some unexpected results. Give it a try.
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A R E S P O N S E G U I D E T O A G O O D A P P T E

SETUPS ( - - - - - TESTS m w m m w )
N1 e N 2 e N3 e N 4 e N5

Turn o n l T y p e l PRN3 4 ePRNl :PRN6 a e l0 P R I N T e P EEK
colputerlCATALOG lRETURN eRETVRN eRETURN e PDL ( 0 ) e( - 16 2 8 5 ) e

1. Naked
Coaputer

2 . Add t he
I on i t o r

3 . Add
paddies

4 . Add t he
8 0 co l u a n

card

5 . Add
p r i n t e r
card

6 . Ad d t h e
p r i n t e r

7 . Add d i sk
dr ive
car d

8 . Add d i sk
d r i v e

9 . Add a
d isk
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Chapter V : S o Y o u H a v e a P r o b l e a

Apple provides a three day training prograa in repair and
• alntenance of their coaputers. This qualifies a person for
Level I repairing «hlch is «hat aost coaputcr stores
provide. I vent through this training.

Upon arriving, «e students werc greeted by our trainer.
She then introduced us to three of Apple's technicians. One
was a Level I t ec h n i c i an , one a L e ve l I I , and on e had Level
I I I st a t us .

Our host, as a «ay of introducing us to the training
prograa, began a deaonstratlon of what the three levels of
repair could accoapllsh. First, an Apple coaputcr vas opened
up and put on the floor and one student was selected to
stoap on the coaputer. You could hear parts snap and crack,
chips zipped across the rooa- «hat a aesst

Then the Level I technician picked up the pieces and
placed thea on the bench and «ent to «ork. Chips and parts
fle» and ln 15 ainutes he hooked up the aonltor and turned
on the power. Lo and behold, the Apple )( Logo caae up on
the screen! It «as a little crooked and there «as no color,
but the text «as readable. Mc all clapped ln aaazeaent.

Next, thc Level II technician went to «ork on the
coaputer. After 10 alnutes of intent effort she snapped on
the coaputcr lid and switched on the po«er. It caae up like
a ne» aachlne. The aonltor displayed clear color and text
and the systca perforaed all thc tests perfectly.

Final ly , t h e L e ve l I I I per s on to ok o ver. F or twe nty
alnutcs he poured over the coaputer «lth feverish intensity.
Then flipped the s«itch. The screen caac on )ust as it had
done for the previous technician.

Me «ere a 1 lttle perplexed as to «hat vas fixed this
t l ae . F i na l l y t he f e l l ow n e x t t o ae spo k e u p, I don' t
understandt Your Level I I I t echn i c i a n s p ent 20 a l n u te s
repairing the coaputer and got the saae results as your
Level I I per son . I t seea s l i ke a wa s t e of . . .

Suddenly t h e l i gh ts d i aa e d a n d a f l a sh of l i ght b l as t ed
the chair froa under the questioner. Noacnts later the dazed
student was sitting on the floor aald thc charred reaains of
his chair when «e heard a strange voice coae froa the
coaputer, Anyone else, Master?
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Now is tiae to solve those nagging probleas in the
coaputer. This three part chapter is designed to do just
that for aost of the probleas that occur. The first section
outlines steps that can be taken «ithout a second coaputer
and «ithout tearing your systea down. In the good old days
of the Apple I I a n d I I + s t h ese re a e d ies «o uld h ave so lved
90'4 of the probleas. With the IIe this percent is not quite
as high. To solve probleas, though, it 1s best to take the
course of least resistance and exhaust all these
possibi l i t i e s . M ost of t he su ggesti o ns i n v o lve o bserving t h e
setup of the system and reseating connections.

The second part of the chapter describes how to isolate a
troublesoae aodule. An exaaple oi the technique is given, so
you can try the test on your own systea. The last section
describes specific syaptoas and possible solutions for each
aalady. The end results of this chapter are t«o fold:

(1) Y o u « 111 be ab le t o f i nd a f aul t y ao d ule ( c a r d s, c o r d s ,
devices, etc.) «hich, in aany cases, does not require
you to give up your «hole coaputer to the repair shop
aunchkins. If you are a brave soul and supplied «ith
replaceaent parts you could, in aost s 1 tuat1ons, f 1x
the module yourself.

(2) Y o u w i l l ha ve le a r n ed a t e c h n ique fo r r ep a i r i n g
coaputers «hich will carry over to syaptoas not
described in this chapter. These aethods «111 even
apply to probleas in other aakes of coaputers. In fact,
-the techniques «ould work «ell even for non-coaputer
related pro bleas.
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Section 1: SIMPLE SOLUTIONS TO TRY PIRST
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Be sure that the power ls off before doing any of the
fol lowing suggest ions.

1. C h e ck cords, c a b l e s .

Yes, check the power cord, the aonitor cable, and
check the power source. As one «ho is constantly using
t ools i n b u i l d i n g a h ouse i n « h lc h not a l l of t he
plug-lns are connected to the power, I have caught
aysel f a f e » t l ae s wi t h e l e ct r i c dr i l l s a nd sa w s t or a
apart, looking for phantoas «hen the real culprit was a
d ead «al l p l u g - l n .

2. Check for proper slots and connections.

Soae sof t war e « i l l onl y «o r k l f t he d i sk dr i ve l s l n
slot 6 (PPS, for exaaple). Others require that the
printer interface card be ln slot 1. If you are having
probleas with printers not working on a few pieces of
software, this eight be the problea. Refer to thc
docuaentation for that software.

The Apple coaputer always looks for the disk drive
connected to the DRIVE ONE connector on the interface
card ln the highest nuabered slot. Probleas arise «hen
the disk drive ls put on the DRIVE TQO connection and
there lsn't a drive hooked to DRIVE ONE. The coaputer
will freeze. This problea usually occurs «hen coaputers
are aoved around a lot and are constantly tom down and
s et u p .
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3 . R e seat c a b l e s .

Speci f i c a l l y , che c k t he d i s k dr i ve ca bl e on t he
interface card, the printer cable on its interface
card, the keyboard cable on the xain board, and the
power supply snap-in connection to the xotherboard. As
the coxputer is bounced around during educational gaxe
playing or «ord processing, these connections tend to
work loose. Press the cable connections firxly onto the
pins and try the coxputer again. This cures xany
problexs.

4. Reseat slotted cards.

Rexove the 80 coluxn card frox the auriliary slot
and look at the gold plated contacts.

~ i ON
grv ryat4%tN'

CS

Contacts

Herein lies the source of soxe coxputer problexs.
As electricity flows frox the coxputer to the cards In
the slots, a sxall axount of corrosion, or guck,
develops. Over tixe this corrosion can build up to the
point that it interferes «ith current flow. If you
suspect a dirty card, there are a nuxber of ways to
treat it. When in a hurry, )ust take the card out and
then re-insert it. If you have soxe tixe, clean the
surface «ith tape cassette head cleaner. One other
suggestion is to use a soft eraser and gently erase the
guck irox the contacts. Take your pick.

5 . Ch i p pu s h i n g .

The flo» of electricity through the chips on a
coxputer produce heat. In the old Apples , wi t h t he i r
108+ chips, one of the features rarely xentioned was
the coxputer's ability to soft boil an egg placed near

So You Have a P ro b l e x . . . V-4



its hot chips. Soae people purchased saall fans to cool
t he l i t t l e ch i p pers do«n. I n a d d i t i o n t o c r e a t i n g a l ot
of heat, the constant heating and cooling of the chips
caused them to creep right out of their socketst I have
seen soae that «ere )ust sitting on top of their
sockets and barely aaktng contact.

Boy, i t ' s h ot i n her e ! !

The IIe coaputers require the addition of a hot
plate to boil eggs but despite the lack of extreae
heat, the chips do tend to «ork their way out of their
sockets. To get those chips back in place it is
necessary to resort to pushing and shoving. To do this,
first press down on one end of the chip and then the
other. If it has byen a «hlle since this has been done,
y ou wil l f e e l t he c h i p s l i d e 1 nt o 1 t s s ocket . T h e c h i ps
on the interface cards, 80 coluan cards, and disk drive
also can be pressed back into active service as «ell.

Push here .
. . . . . . . . . . t hen he r e !

If one tiae the coaputer «orks f ine and the nest
t lac it shoes you Greek hieroglyphics or decides to
take a trip into aachine language (a star pops on the
screen instead of the faailiar bracket cursor) then
start pushing those chips! This erratic behavior
i ndicates t ha t t h e e l e c t r i c a l f l o w i s being interrupted
at the whia of a troublesoae contact. Usually these
types of probleas occur after the coaputer has «araed
up. ( Ca u t i o n : B e s u r e t o f o l i o« t he d i r e c t i o n s g i v e n i n
c hapter 3 . >
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6 . C h eck th e d 1 sk .

Are you using a disk that is compatible «ith your
systea?? There are still soae DOS 3.2 disks running
around that won't boot on your IIe systea. Is the disk
blank, physically daaaged (look for scratches, or aarks
on the surface) or just out to lunch? Always double
check your disks and try thea on another coaputer to
see if the problea is in the coaputer or the disk. See
chapter VII for aore inforaation about disks.

7. Adjust the Monitor.

Most aonitors have at least two adjustments-
contrast and brightness. Be sure to check these for a
proper display. This is another great coaputer gag-
turn down the bright and «atch panic stricken coaputer
owners curse the day they bought their systeas. This is
also a good togae to aake an exorbitantly low offer to
purchase their systea!

To correct the bright and contrast settings, first
turn t h e br i g h t a dj us t a e n t so i t i s i n t he a i dd l e o f
its turn and try the contrast in both directions until
y ou f ind a p i c t u re . Mhen (and i f ) y o u f i n d a p ic t u r e ,
then adjust both knobs to suit your needs.

Also, aost aonitors shipped «ith the Apple have
ver t1cal h o ld a n d v er t i c a l s i ze ad j us t a e n t s . Tr y
turning the vertical hold control knob located on the
back of the aonitor «hile text is on the screen. The
picture «ill appear to roll ofi the top or bottoa of
the screen. If you turn it enough, the picture will
appear soaewhat noraal but «ill flutter. The screen is
flipping over so fast that it alaost appears to be
stable. This is a cheap technique for producing
anfaation with a coaputer't No» that you kno» what to
look for, get the display back to noraal.

The vertical size of the screen can also be changed.
If the top and/or bottoa of the screen seeas to be
tucked behind the picture tube or 24 lines of text are
scrunched into a one inch horizontal strip on the
screen i t i s t i ae t o ad j us t t he d i spl a y s 1ze . Re a ch i n
back again and turn the vertical size control to see
the changes that can be produced in the display.
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Section 2: PROCEDURES FOR DIAGNOSTICS
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So Iuch for the easy ans«ers to aost of the probleas that
are encountered «ith the Apple. If these don't solve the
problea it is tiae to do soae serious thinking and begin the
diagnostic process. Reaeiber, it is very helpful to have t«o
computers ava i l a b le , a s « e l l as t «o p e ople . I t i s a l so
assuaed that you have exhausted the tricks described above.
The purpose here, is to isolate the bad Nodule in the
coaputer systea. The procedure is t«o fold:

(1) Mork « i t h t he s i ck sys t e a un t i l a s uspe c t e d p a r t i s
l ocated .

(2) Reaove that part and test tt in a good systea (hence
the desire for t«o systeas).

To deaonstrate this strategy set up a coaputer as
folio»s: the printer interface card is located in slot one
and is connected to the printer. Connect the d1sk drive
cable to DRIVE ONE on the interface card. Insert a good test
disk. No», reaove the disk drive interface card. Use a one
inch piece of half inch transparent tape and cover at least
three gold contacts on both sides oi the keyboard end of the
card. Insert the card in slot six. No«, forget you did this
and proceed.

<---Tape on contacts

Bugging the disk drive card

F f v e S t e p s t o D 1 a ggr o s e P r o b 1 e sas

Step 1: QQQgggg, y'urn on the coaputer and note the
sftuatfon. Shat fs dfsplayed on the screen and ho«
do the per fpherals r e sponds Ho« does pour
observatfon coapare «fth «hat you @no« should
happens

In this exaaple the coaputer beeps and the APPLE
) I logo appears in the center of the screen. The
cursor 1s in the upper right corner. The coaputer
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responds as though there isn't a disk drive card. A
problea exists and seeas to be tn the area of the
drive.

IQB24RZR • • •

etc.) until the systea «orks properl y. Nany tires
al l th e f n s f des «f l 1 need t o b e r e a oved.

In your set up, reaove the printer card and turn
on the coaputer. Still the saae response. Reaove the
80 coluan card and turn on the coaputer. Again no
change. No» reaove the disk drive card and note that
the response i s a s i t sho u ld b e. T h e d r i v e s t i l l
didn't «ork «ith the other parts reaoved so those
parts are probably ok. The drive and its card are
priae suspects.

4924RXII I •

d evice ( p r fn t e r s , d i sk dr f ve s ) ar e s us p e c t e d
d isconnect the de v fce and t es t t h e c a r d .

In the exaaple, disconnect the drive and turn the
coaputer on. Saae screen. The card ts not responding
a s i t sho u l d . - — -- )SUSPECTt! i < - - - - -

S tep 4 : Test each of the suspected parts in a
kno«n good systea. Test only one part at a tiae.

In this case, test the suspected disk card in a
good aachine. Reaove the good disk interface card
and insert the suspected card and connect the good
drive to it. Turn on the systea. This coaputer
responds the saae as the bad systea. The inter face
card is bad. No» check the drive. It could also be
bad. Test it by restoring the good coaputer to its
orig i na l c onf i gu r a t i o n Ci . e . , r e aov e t h e ba d d i sk
drive card and put the good one back in). Then plug
the suspected dr i ve in. It should «ork fine.

S tep 5 : QggJ. If' no bad rodules are found, then the
coapu ter f s bad and requ f res sore techn f cal hei p.

No action «as necessary in the exaaple s ince t h e
problea «as resolved. In a fe» cases, though, all of
t he aodule s « i l l t e st f i ne , l ea v i n g y o u « i t h a ba d
coaputer. Either you can take a closer reading of
this book and refer to chapter IX, chip s«apping, o r
take the unit in to your service center for repair.
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M el 1, tha t ' s a b out i t . Y o u s hould f ee l 1 ik e a d e t e c t i v e
interrogating suspects. Mhat a chance for testing your
p roblex so l v ing sk i l l s . H a ve a p o s i t i v e a tt i t u d e !

But one caut i on t i i i i Rexexber to a l « a ys r e s t o re yo u r
systexs back to their original coxponents. Step E requires
shuffling parts around. Mhen you are finished be sure the
parts left in the good systex are its original parts. The
saxe goes fo r th e b ad s y s tex .

I Section 8: SONE SYNPTONS IND MHIT TO CHECK
m ~ ~ m ~ ~ m m m ~ ~ ~ m m ~ n m m m w m m m m m m m m m m m m m m m m m m m ~ m m w ~ $

m m m m m m m m m m m m m m m m m m m m m m m w m m m m m m m m m m m m m m m m m m a m /

Of course, it «ould be diffic ult a s « e l l as i xp o sstble t o
lis t a l l t he s y x ptoxs of i l l nes s i n a cox p uter s y s t e x. I n
fact ne«ones keep cropping up all the tixe. But «ith the
above steps in xind and the list of syxptoxs described
belo», you should be «ell on your «ay to diagnosing xost of
your pr oblexs.

To use this section for diagnosing your equlpxent, find a
syxptox st • ilar to yours and then folio« the suggestions
listed belo» the syxptox. If your syxptox isn't listed then
use the preceding five step diagnostic approach.

Mo n 1 t . a r P r o b l e was

SYNPTON: Nonitor is blank and none of the xonitor indicator
I l i ght s ar e o n . C o xputer l i g h t i s o n.

*a Suggestions: Since the po«er light is not on
the problex i s x os t l i ke l y i n t he x o n i t or or a
faulty po«er source. Check the power cord to the
xonitor. Occasionally, the po«er cord is bad and
can be replaced by a kno«ledgeable repair person.
NOTE: Nonitors and TVs are dangerous ii you don' t
know «hat you are doing. Do not «ork on the
internal parts unless you are properly trainedt CCC
This book doesn't give you that trainlngt

SYNPTON: The xonitor light is on, the screen is blank, the
B coxputer light is on, and the drive appears to be

booting p roperly .
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* * Suggestions : Thr ee p o s s i b i l i t i e s c oae t o • i n d ,
all of thea related to the aonitor connection:

1. Bad aonitor cable. Reaove the suspect cable
and try it on a kno«n good systea. Also check
SYNPTON C fo r o the r pos s i b 1 1 1 t i e s .

2. Broken aonitor connection inside the computer.
Reaove the lid to the coaputer and visually
check the thin aetal elbo» that goes froa the
aonitor port to the aain board. It is in the
back right corner of the coaputer near the
paddle pl ug tn .

Tl0.
~ we ak p o f n t -

Nonitor connection to the aain board g]Qg0

Soaetiaes the «ire breaks at the elbow and
aust be soldered back together. To check for
this problea turn on the coaputer and a kno«n
good aonitor and «iggle the aonitor connection
at the aetal elbo» inside the coaputer. If the
picture coaes on you have found the problea.

3. Nonitor is bad. Hook the aonitor t o a goo d
systea and check for a picture. If the picture
doesn't appear then the aonitor is bad and
needs pr ofessional he l p.

If all of these led to a dead end, i t i s t i ae
t o l oo k i n t o pr ob l e a s « i t h i n t he c o a p u te r i t se l f .
Check that section.

S YNPTON: Pi c t ur e 1 s g o o d a t t i a es b u t t hen « 1 1 1 f l i c k e r
C or even d i sa p pear.

aa Suggestions: Check these posslbil it ies:

1. I t coul d be a bad wi r e i n t he aonitor c a b l e
leading froa the coaputer to the a onit o r .
Niggle this cable and see «hat happens. If you
affected the screen then chances are it is the
cable. If you try it on a known good systea
«ith the saae results you have found the rot
in the systea!
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2. Check the slip on connections on both ends of
the video cable. Often these hang loosely on
their sockets, especially those with four
• etal leaves. To correct this problea bend
each leaf in slightly so they aake a tighter
connection «ith the socket. Press each leaf
a gainst a l ar g e s o l i d o b j ec t ( t a b l e , d i s k
drive bo y, y ou d aughter 's Boy George record>
and then try it again. Also, before throwing
the bad cable away in nuaber i above try this
l i t t l e t r i ck .

l ea f j ac k Bend i n e a c h l ea f

Tightening the aonitor connectors

3. Check the length of the snout on connectors
and for daaage to the connections. Soae of the
cable connectors have short center pins and do
not aake contact with the inner socket of the
device. Again, try the cable on different
coaputers and note tf the aiddle pin is aaking
c ontact .

Z o 4 B 1 e P r o k ) 1 e e a
(Short for joysticks, pads, I/O connected parts)

SYMPTOM: Joddles don't respond at all.
D

** Suggestions:

1. The joddles could be in backwards. Be sure the
notch is facing toward the keyboard. See
chapter I I I fo r an i l l ust r at i on .
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A pin on th e p l ug in c o u ld b e b r o ken. V i s u a l l y
inspect the connection. NOTE: Only nine of the
sixteen pins are usually connected to the
Apple, so a broken pin does not necessarily
bring d i s a s t e r .

SYMPTOM: One or aore of the buttons or knobs on the
E j oddl e do n o t r e s pond.

aa Suggestions: Thr e e p oss i b i l i t i es :

i. A pin that is connected to the faulty button
or k nob is b r o ken ( See f i n a l co a aent) .

2. A «ire froa the coaputer to the button or knob
i s broken. The break i s u s ua l l y i n s i d e t h e
cable at the point where the «ire enters the
joddle.

3. The button s«itch or knob is broken.

Qhat to do'P If the joddles cost less than 030
dollars donate them to a coaputer hacker to fix and
buy a decent set. Froa the syaptoas listed above
you can get a good idea of «hat to buy.

Ch a r a c i e r 1 s t t e a o 8 g o o c% j o d c%1 e e

i . The se t « i l l ha ve r ou nd , sol i d p l ug i n p i ns
«ith solid looking cables connected to the
j oddles .

2 . The j odd l e s wi l l ha ve a pr ot ec t i ve sh i e l d at
the point where the cable enters the joddles
to keep the «ire froa bending sharply. Let' s
face it, soae of us get a bit excited «hen
playing those educational gases and jerk on
t he j o d d l e s t o a vo i d c ol l i d i n g wi t h f l y i ng
space eggs or skudballs. Eventually the frail
wires b r e a k i ns i d e t he i r p l a st i c cov e r i n g a t
t his c r i t i ca l po i nt .

3. Suttons and knobs appear to be «ell sade.
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If you «ould l ike t o tr y t o f i i a j odd l e , t he
bad «ire can be cut out, the ends cleaned and
resoldered to the buttons and dial. Most of the
buttons can be replaced. Fixing the plugins,
though, have turned into nightaares. Ieave that to
soaeone « i t h a l ot of t i l e !

Co s a g u t : e r Pr o S 1 e aaa

SYMPTOM: No response «hen the po«er is turned on. The
F scree n is blank. No beep. No lights.

** Suggestions: Assuiing the po«er source and the
power cord are g o od, t r y t he s e :

1 . T he po « e r su p p l y b o x a a y b e b a d . To ch e c k t he
power supply do the folio«ing:
a. Disconnect the power supply cable fros

the Iatn board in the bad coaputer.
b. Do the sale in a known good systea.
c. Carefully position the bad c o aputer o ve r

the good one so that its power supply
plug « i l l r ea c h t h e g ood systea .

d. Snap 1n the power supply cable froa the
bad coaputer to t he goo d o n e .

e. Connect a po«er cord to the bad supply
systea and turn on that power supply.

g d

O o o cS o
e e o

o o e o o
g O 4 4 0
O O ~ O

If there 1s no response the power supply is
bad and «ill either need to be replaced or the
s«itch re p a i r e d ( se e 2 be l ow) . I f t he good
systea «orks «ith the suspected power supply,
then soaething else aust be «rong.

2. T h e power supply swi tch 1s bad. A bad power
supply usually 1s the result of a faulty 02.SO
switch. If the switch in the back of the

S o You Have a P ro b l e a . . .
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coaputer is hard to toggle and seeas to aove
with a l ot of f r i c t i on t hen i t i s br oke n . Or ,
if you can wiggle it and get the coaputer to
respond then it is tiae to replace tt. Your
Apple service center should be able to replace
i t qu ickl y and i n expensively . I f yo u ca n f i nd
a replaceaent switch you can also replace the
switch by prying out the old one and
i nsta l l i n g t he n e w s w i t c h .

SYNPTON: The Apple goes into the test mode. I f you hold
G the c ontrol, reset and closed apple keys down at

the saae t iae the Apple coaputer goes into a bu i 1 t
in test aode. The screen «ill change patterns for a
fe» seconds and then the message KERNEL OK w i 1 1
appear in the upper right corner of the screen.

** Suggestions: Try reaoving the paddies, )oystick
or pads. If that doesn't «ork check all
connections, and if the Apple test continues,
folio» the 5 step diagnostic procedure. See chapter
10 for a n e xp l a n a t i o n o f t h i s par t i cul a r pr ob l e a .

SYNPTON: Vertical bars on the screen, keyboard dead.
H

4 +'O o o o e
O O ~ o O

a* Suggestions: The problea is usually in the aain
board. If the 5 step diagnostic procedure isolates
the problea to the aain coaputer board, then three
chips could be suspect :

Chip L ocat i o n
& & W W W W W \ W W W W & W W W W & & W W & W W W W

LS02 B-8
LS244 B-i , B -3
LS245 B 2 Cpr ia e s u s pec t t )

Refer to chip swapping procedures in Chapter IX.

So You Have a P ro b l e a. .
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SYMPTOM: Randoa characters appear on the screen. The
I keyboar d i s de a d .

*a Suggest1ons: This seeas to be a problea «ith RAN
chips at locations F6 through F13. Use the five
diagnostic s t eps and if the pr o b l ea i s tn t he aa i n
board, then chip swap the RAN chips as described in
chapter IX or take your coaputer in to your Apple
service c enter .

SYMPTOM: One or aore of the keys are aalfunctioning.
J

aa' Suggestions: Two poss ibi l 1 t ies:
1. I f a gr ou p of k e y s ar e a a l f u n ct i o n ing t h e

problea is probably the keyboard or the
keyboard ROM chip at location 012. Try chip
swapping (chapter IX) or take your system to
the d octo r .

2. I f i t i s j ust o n e k e y , c h ances are i t 1s a bad
key switch that you can replace if you have
the part, or can be quickly done at your local
service c enter .

D 1 a k P r o h l e a a

SYMPTOM: The disk spins but «ill not boot. In soae
K cases the saell of burning plastic curls about your

nose.

** Suggestions: Assuming all other steps have been
taken check the alignaent of the disk drive cable
on its interface card. If the connection is not on
correctly the power for the aotor in the disk drive
travels (and burns) the circuits aeant for auch
saaller aaounts of current. The result is often
welted chips 1n the drive that aust be replaced.
Check the integrated circuits inside the disk drive
( see chapte r V I ) and c h i p sw a pp ing ( c h a p te r I X ) .
Otherwise, the drive is destined for your repair
c enter .
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SYMPTOM: The coaputer seems to boot but then beeps and
displays

I/O ERROR

or no a e s s age a t a l l .

*a Suggestioni: Use the five diagnostic steps to
isolate the problea. If it appears to be the disk
drive, go one step aore and check the disk. Try
booting it in the good aachlne. Try a different
disk in the bad coaputer. Soaetiaes the problea is
the disk itself. Check the disk drive speed
( chapter V I I I ) . I f t hat do e s n' t s o l v e t h e p r o b l e a
take 1t to a service center for adjustaent and be
sure to take the disk(s) that caused the problea.

SYMPTOM: The coaputer catalogs and reads inforaation off of
N t he d i sk but wi l l not sa ve i nf or a a t i o n . I t « 111

appear to do the steps necessary for saving, but
CATALOGing the disk «ill sho» that the prograa has
not been re corded.

** Suggestions: Fro a ay exper1ence the problea is
one oi the chips on the disk interface card for the
drive. Try the suspected card on a good coaputer
systea. If the results are negative proceed to your
Apple dealer o r t o ch i p s w apping (Chapter I X ) . Ch i p
f S05 in location B-4 and the 9334 chip in C2 have
been the culprits.

P r f. n .t e a P r o b l e a s

This section is difficult because there are aany brands
oi printers, each «ith different buttons and s«itches. Nest
do have soae coaaon characteristics «hich «ill be
highlighted here. Printer aanuals are extremely iaportant.
Consult t he s e a a n u al s fo r he l p i n d i agno s i ng d i f f i c ul t i e s
you encounter .

SYMPTOM: The printer is on and the coaputer freezes «hen it
N tr ies to print.

aa Suggestionsr Assuaing the printer card is in
the correct slot, the printer ts on line, paper is
in the printer, and the interface cable is
connected properly check the following:

So You Have a P ro b l e a. . . V-16



Is the paper feeding? Occasionally the paper
gets )aaaed on the «ay to the printer and
«on't l e t t he p r in t e r p u l l l t !o r wa r d . T h i s
« il l l o c k u p t h e s y s t ea .

2. Check the paper path. Often, lnezpcrlenced
users don't feed thc paper ln correctly and
the paper doesn't depress the paper out
switch. If the paper out switch ls on but
paper ls in the aachlne, check this out.

Payer
Dut Switch

3. Check thc fuse. Soactlaes they burn out, other
tlaes people accidentally unscrew thea
thinking they are a switch, and occasionally
practical )okers discover these geas.

4. Is the ribbon ]axaed or at its cnd? Soac
ribbons can go through the printer only once
and then have to be replaced. Mhcn the end
coaes the p rinter usually s ignals ln so ae way
Ca beep andlor light) and freezes the
coaputer. These types of ribbons aren't used
auch any aore .

SYMPTOM: The coaputer prints too light or to dark, or lt
0 prints dark but leaves a carbon streak on the

paper.
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*a Suggest ions:

1. Check that the ribbon is properly guided
through the printer head. Saears usually
indicate that the ribbon is rubbing against
the paper. Nost ribbons run behind a saall
Ietal guide to keep it a«ay froa the paper.

2. Nost printers have a aanual lever for
ad)usting the closeness of the head to the
paper. This adjustaent «ill change the degree
of black printed. Refer to your pr1nter guide.

SYNPTON: The printer is not printing the correct syabols
P or g raph i c s .

*a Suggest 1 ons:

1. Printers and printer interface cards aust be
configured, or set up, for your particular
coaputer . T h e c a r d s a n d p r i nt e r s ar e des 1g ned
to «ork on a large nuaber of coaputers so aany
have s«itches that can be set f o r your
particular coiputer. Refer to your aanuals.

2. Software aust also be configured for your
particular printer or printer card. Nost good
soft«are «ill guide you through this process.
Refer to the aanuals.

For further inforaat ion on coaputer probleas, refer t o
chapter X. Not only «ill aore syaptoas be described, but
also ho» to dupl icate these probleas on your o«n systea.
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Chapter V I : D 1 s k D r i v e s

The disk drive gave the coaputer and the operator
flexibility in storage of lnforaation. Before the advent of
the drives on the Apple, the tape recorder «as the poor
substitute for storage. It «as very slo» and inaccurate.
Along case the disk drive and freedoat Less tiae was spent
on boot up and loading, access to information «as easy, and,
of course, exciting ne» challenges cropped up for the repair
people.

The Apple disk drive aakes the snake in the tree of Eden
seea l i k e a s i s sy . F i r s t , i t l ul l s y o u « i t h i t s u n « aver i ng
accuracy not to aake backups of your valuable disks. Then
the bytes burp and your disk drive destroys your prized
data. Mhy does this coaputer appendage cause so aany
probleas?

The coaputer has no aovlng parts other than the s«itches
on the keyboard, «hich are fairly siaple in design and
function. The disk drive, on the other hand, is a aechanical
beehive « i t h t « o s a a l l . ao tors. a ca a , s l id i n g p a r t s , and a
spring loaded claap. Motors get out of adjustaent, springs
break, and vibration affects the accuracy of the parts. It
is a wonder they all hold together, but they do, through
heat, cold, and bounces on the floor.

The success of the aechanical parts becoxe even aore
aaazing «hen you realize the accuracy that is expected froa
the drive. The inforaation stored on the disk is stuffed
onto a one inch «ide band on its surface. The drive aust be
able to find any one of over 148,000 pieces of inforaation
stored on the disk. And it can't take all dayi

In its never ending battle to find and store inforaation
on a d isk i t au s t c o n t i n ua l l y f i g h t s ta t i c e le c t r i c i t y ,
v ibra t i o n , h e a t , c ol d , e xplor i n g f i ng e r s i ns i d e t he box . and
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d irt . I t au s t a l s o t a k e t h e s hock ( l i t e ra l l y t ) of be in g
blasted a«ay «hen it ls incorrectly connected to its
interface card. Hath all of these challenges lt ls a «onder
t hat the d r i v e « o rks a t a l i i

This chapter «ill describe the parts, the aaazlng aaglc
they do, and the types of probleas that occur. Also,
procedures are given for cleaning the drive and aaklng alnor
ad)ustaents.

R e a o v | , n g t h e C o v e r

To see the parts in the disk drive the outer shell aust
be reaoved. To do this turn the drive on its back and reaovc
thc four Phillips head sere«s. Store thea ln a place «here
they can be found again' To reaove the cover, carefully turn
the drive face up and slide the cover to«ard the ~g
of the dr i v e (t h e p o «er i s of f ' ! R igh t ? ) .

Be sure the disk drive cable doesn't bind up bet«een the
top and back plate. The cable ls set lnto a saall notch ln
thc back plate and should be kept ln that notch as the cover
ls reaoved.

Once the top ls off, set lt aside and put the disk drive
back on tts rubber feet.
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P a r C a o 8 S h e D i c k c%r t v e s

1. Qggg.. Observe the insides of the drive «ithout a
d isk i n i t . She n t he do o r i s c l ose d , i t br i ngs a m e t a l
support do«n to«ard the disk. On this aetal fraae is a
s aall p l a s t i c s p i n dl e « h ich presses down on a I e t a l
shaft. Shen a disk 1s in the drive, these t«o parts
lock onto the disk and turn it.

Closing the door also releases a saall ara «hich has
a saall felt button at its end. This felt tip presses
against the read/«rite head. The head looks like a
p lastic ey e « i t h a s a a l l b l a c k s l i t .

Open the door and put a disk in the drive. Open and
close the disk drive door and notice «hat it does.
0'irst, it closes the front of the drive and seats the
diskette in the drive. Springs on the inside o f t h e
door press the disk into place. Shen the door 1s open
the felt tip on the ar • doesn't touch the disk. Close
the door. The felt no» applies pressure on the disk
forcing it against the head. This button keeps the disk
1n contact «ith the head to help transfer inforaatton.

** Suggestions: Occasionally
the little aras on the door
«htch slide in the frame break
a nd the door needs t o b e
replaced. To a v oid br eak ing
thea, lift the door to its
open position «ith your
fingers rather than letting it
snap up. Also, if the door
«on't c l ose a v oid f o r c i ng i t .
Check to see if the disk is
properly seated in 1ts tracks.

Disk Orives VI-3



A aa]or debate r i v a l i ng t h e chicken or th e e g g
controversy is «hether the disk dr ive door should be
left up or do«n «hen the systea is not 1n use. Mhat «e
need to consider is daaage to the little cat eye, or
read/wr 1 te head't I f 1 t 1 s scratched then l 1 f e ceases
unti l i t l s r epl a c ed . I f t he dr i v e do or i s u p t h e n
nothing touches the head except dirty air. If the door
ts do«n, the head is covered «ith the felt tip to keep
1t «arx . I n b o t h s i t u a t i ons t h er e i s l i t t l e ch a nce o f
daaage. If you plan to transport your computer I «ould
close the door to keep the aetal fraae froa bouncing
around.

Mill a d i s k in a dr i ve «i t h t h e do or op en and th e
drive aotor running daaage anything? If the door ls up
the spindle above the center of the disk hasn't clasped
the disk. Thus, the disk «on't spin. Also, the are
holding the felt tip is up and not touching the disk
and the disk, in turn, ls not touching the read/write
head. Not auch chance for probleas but your electric
bill • lght go up a penny if you leave the aotor running
for a « e e k .

I . ~ . I h l 1!g
disk drive aotor is on. The disk drive light coaes on
~~ g. the coaputer begins to read or «rite
inforaation and stays on for a short tiae gQ~
the computer has finished accessing the disk. This
delay is necessary so that the disk drive has tiae to
get the disk sp1nning at the proper speed before
inforaatlon is transferred.

T he cable t r a n s f e r s
lnforaation bet«een the disk drive and coaputer. Be
sure to align the cable and pins properly on the
interface c a r d .

** Suggestions: The cable has caused fe» problems
despite having to bear the «eight of dangling disk
drives that have slipped off coaputers. The only
problea I h a v e had « i t h t h e c a bl e l s « i t h t h e c l a a p i ng
device Apple supplied «ith the ne» coaputers. This
metal device grips the disk drive cable and then can be
secured to one of the openings in the back of the
Apple. Soaetimes, though, the claaps pinch the wires in
the cable causing the drive to aalfunction. And I could
~~ ~ cou nt on it to be in the « ay i f d i s k
drives were to be aoved. To avoid probleas I install
the clasps tn a recycling bin or throw thea at stray
dogs •
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Siie. • a .~
the disk drive and observe the guide slots on the disk
drive s i d es t h at h o ld t h e d i s k l n p l a c e .

Disk Guide

*a Suggestions: Soaetlaes disks aanage to twist the lr
«ay out of the guides and )aa inside the dr ive. I t l s a
challenge to get the little bugger back in the grove.
If the coaputer Gods insist on keeping your disk
crinkled inside the drive, try these tactics:

a. Open the 1 ld and poke your i lnger ln above the
disk and to the slde<s) that appear to be out o f
1 lne. Try to press the edge of the diskette back
into place. You can also use a pen or pencl 1 as
long as contact ts not aade with any ob)ects ln
the area of the shinny oval on the diskette. These
aethods usually solve the problea.

gg ~O
gisK )(

b. But lf lt doesn' t, you can always reaove the lid
of the drive and «ork the disk back into pos it ion.
Qlth the lid out of the «ay it is an easy aatter
t o get pudgy f i ngers l n s l d e .

5. Reaove the d i sk
froa the dr lve and look for a gap ln the left guide
s lot ( t he l n use light s i de ) . A n ar a « l t h a po i nt on
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the end that extends into this gap is attached to the
fraae of the drive. Just below the ara is a saall
switch. Two wires extend froa the switch and run to the
back of the drive. This is the write protect switch
asseably.

Slowly .insert a d i s k in t o t h e dr i v e u n t i l i t aakes
contact «ith the point of the «rite protect are. Push
the disk past the ara and listen for a c lick as t he
ara is forced down. This switch, «hen depressed,
prevents «riting on the disk. Slowly insert the disk
until the «rite pr'otect notch (the saall notch on the
left edge of aost disks) is above the switch. Again,
you should hear the click as the ar • of the s «i tc h
pops into the hole provided by the disk notch. Once the
disk i s i n p la c e and t he ar • i s tn t he n o t c h ,
lnforaation can be «ritten to the disk. (Note: the
systea aaster does not have a notch. Use a standard
disk «ith a notch for this demonstration.)

0

** Suggestions: To protect sof t«ar e froa accidental
erasures, put tape or a write protect tab over the
notch to keep the switch depressed.
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d d •

guarantee that the disk ls safe if the disk drive ls
xalfunct lonlng. Never use a v a l u a b le di s k i n a dr i ve of
questionable scruplest They seex to find «ays of
breaking the rules and erasing parts of disks.

6. d d l d
top of th e d i s k dr i v e ls ca l l e d th e an a log card. T h e
card, along with the interface card ln the coxputer,
«ork to transfer lnforxation bet«een the coxputer and
the storage disk.. The analog card is held to the fraxe
with t«o ph l l l l p s he ad se re«s. T h r ee p lu g - l ns a r e
attached to the card: one frox the read/«rite headl one
large black connector frox the disk drive xotors an d a
sxall circuit board ln the back of the drive: and the
interface cable frox the coxputer.

gc ) ll gw5 gill 8
s~ I ~l~o1 L5>~
5 lllH ~ I

v ~ l j®r sti y

** Suggestions: Chip pushing can be done «ith the
four black chips on the card. The xa>or concern «ith
disk drives is preventing daxage to these chips. Often,
soxe of these chips are destroyed «hen the interface
cable ls lxproperly connected to the lnterface card in
the co xputer Cs ee ch a p t e r I I I ) The M 125 l s t he f i r s t
to go. See chapter IX for a description of chip
testing, rexoval, an d r e p l a cexent.
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7 • T o better s e e
the read/write head remove the phillips head screws
froa the analog card and disconnect the three cables.
The large cable at the back oi the card has four little
fingers which snap into saall holes on the card. Gently
user your fi ng ernai l or a saal l f l at bl ad e sc r e wdriver
to ease the fingers out of the holes and then «ork the
cable off the connectors. Once the cables are reaoved,
gently pull the card toward the front of the disk drive
until it clears the grooves tn the back of the drive.

i44 8
~ON S

I
) asset

v ~ )] QP.
®s N t Idyll g

Below the card is a aetal shield that snaps onto the
ara connected to the door. Rewove this plate.

T d • • •

the disk drive and is built into an asseably which
rides on t w o ae t a l ra i l s . Ca r e f ul l y l i f t t he saal l a r m
) ust above the head to get a be t ter v ie». Be care f u 1
not to touch the felt t ip with your greasy hands i
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The center of the head is usually «hite «ith a
s aal l b l ack s l i t . T h is sl it is the eye t hat r e a d s
information to and froa the disk. Carefully slide a
disk into the drive and leave the door open. No», take
a side vie» and note that the opening of the disk is
directly over the head, though it aay not be touching
it . No» c l ose t h e l i d . T h e f e l t t i pp ed ar s l s l o»e r e d
onto the disk, forcing it against the head. Only «hen
this pr e ssure ts a p p l i e d « i l l t he d is k dr i v e t r an s f e r
inforaat i on .

9. ~ . Reaove the disk. Qs1ng a clean f inger or
the «ooden end of a cotton s«ab push the the head
asseably either for«ard or back. This is «hat head does
«hen it searches for inforaat ton on the disk. As you
can see it only aoves about an inch. Note )ust belo»
the head asseably is a plate «ith a spiral groove in
i t . I t l ook s l i ke soaeone took a knife to it and lopped
off a section of «hat other«ise «ould have been a
nicely shaped disk. As you push the head over the
plate, a saall aetal finger froa the head assesbly pops
tn and out of the groove aaking q u i e t c l i ck i n g s o u nds .
Noraal l y , th e l i t t l e ae t a l f i nge r ri de s i n t h tn a g roove
and asas the p l a t e C or ca a , see belo»l turns th h de ea
• oves •

thtal Rayr
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**Suggest tons: Cleaning the head doesn't hurt, though
I have never had it solve a problea. Kits for cleaning
drives are a v a i l a b le a nd i n c l u de special d 1 s ks «1 th
felt innards and a cleaning solution. After soaking the
fel t wi t h t he s ol ut i on > t h e d i sk i s i nse r t e d i n t he
drive and the coaputer turned on. The felt rubs against
the head, cleaning it. All of these features are yours
for a b o ut 0 25 .

A cheaper option for the standard Apple disk drive
is to purchase a saall bottle of cassette head cleaner
and a bunch of 6-8 inch long wooden cotton swabs or
special foam tipped swabs. Soak the swab and then rub
it across the head. Cost: about 05.00 for the kit
The cleaner also coaes in handy for sprucing up the
a etal r a 11s t h e head asseably s l 1 des on . Soaet i aes d i r t
and grease get on the rails and gus up the sl ides. Soak
the swab «ith solution and run tt along the rails.
Slide the head asseably out of the w ay to c l ean t h e
f ul l l e n gt h o f t h e r a i l s .

Reaove the10.
disk froa the drive. Near the center of the drive is a
aetal cup attached to a shaft running into the housing.
Insert the disk in the drive and note that the center
of the disk is alaost directly over the cup. Close the
drive door. The spindle claaps down and centers the
d isk on the c up .
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A saall aotor ls located at the back of the drive.
It extends through the housing under the drive and ls
attached by a belt to the shaft that turns the disk.

Q~ g g g . : To see the pulleys and the stepper
• otor, place the drive on tts side. Take out the four
screws on the bottoa of the drive and remove the bottom
plate so you can see inside the castng. Note that the
i nter f a c e c a b l e i s s t i l l a t t ach e d t o t h i s bot t o a pl a t e .
Inside you can see the pulley froa the saal l ao t o r a n d
the large pulley connected to the shaft that turns the
disk. This aotor turns the disk at a constant rate of
about 800 revoluttons per ainute.
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** Suggestions: If you can hear the aotor running but
the shaft isn't turning, check to see if the belt froa
the aotor to the shaft pulley caae off Csee Optional
above to get the bottoa cover off). If the shaft turns
but the disk doesn't «hen the door is closed, check the
hub. Soaet i aes Coaly once fo r ae ) t h e sp i n d le f a l l s of f
«hen its retainer comes loose. Shake the parts out oi
the drive and reasseable the piecesi

Another ao tor, hi d d en
under the housing, is attached to the plate or caa
«hich has the s p i r a l gr o o ve. I t ts cal l ed a st ep p er
aotor because it aoves the caa in steps dictated by
the coaputer. As the aotor steps it aoves the head to a
designated track on the disk Csee chapter VII for more
inforaation on tracks).

4®
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10. The speed adjustaent s c r ew
is located on the card at the rear of the disk drive.

% 11 Il l

h l t Scr ew

The screw can be turned to vary the speed at «hlch the
disk turns . See chapter V I I I for a des c r i p t i o n o f t h l s
adjustaent .

These are the aajor parts of the disk drive s ystea . A l l
single drive units aade by Apple are of this design. No»
that you know «hat the pieces are, tt ls tiae to see how
these parts function.

Reinstall the bottoa cover, the aetal shield over the
drive head, and the analog card). If your next aisslon ls to
aove on to chapter VII leave the top off. Otherwise, slide
the top cover back on froa the rear with the grill «ork
toward the back. Be sure the cable ls in the notch of the
back plate as you slide the cover on. tlnally, reinsert the
screws.
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Chapter VI I . H O M D R I V E S A N D D I S K S C WOR K

I reaeiber clearly one school I visited three years ago
to diagnose a disk drive that «asn't working. It was during
the second year of our district coaputer education prograa
and people were en thusiast i c a l l y f ol i o« i n g t h e r u l e s a b out
disk and coiputer handling. One of these rules was, Do not
reaove the disk «hen the red 'IN USE' light is on. Signs
like these «ere usually pasted around the coaputer area:

( yoss hack 00 NOT Of sJou open the
Se shoo«o] Se BREATHE slrive sloor srhile

st«iN«ukase Qe Q4 the light is on the
UFE ae»e tjvVHILE TN COAlFU (,CR4o» 4 » i N cued DRIVE LIGIIT

4 95T. S ON »ill get sielc!!!

As the district coaputer coordinator I had been called to
check out the disk problea. As the teacher sat next to ae I
quickly «ent through a series of checks oi the systeI. But
just as I «as about to take a disk out and put another in
the teacher sharply slapped Ie on Iy offending hand (the one
about to open the drive door) and told Ie not to reaove the
disk «hen the IN USE light was on'1 Yes, the light was on
and , y es , I «a s i n near s hoc k )

In the early years of educational coaputing ayths about
coaputers were raapant. Many of these «ere turned into rules
which still live in the hearts of cautious coaputer users.
Turn on the aonitor before the coaputer , or «a s i t t he

other «ay around?2 In sert the disk and close the lid
Never wr i t e on t he d i sk la be l « i t h a pen or

pencil . Do not «h i st l e wh i l e t he d i sk dr i ve l i ght i s on e
Mith a little kno«ledge about ho« coaputers «ork you can
separate the «it froI the gaff.

The disk drive and the disks used in thea are the I a j o r
source of probleas for computer systexs . I n or de r t o c ope
«ith t h e se ir r i t a t i ons , it he l ps t o have a wor k i n g kn o w ledge
of ho« the coaputer stores and retrieves inioraation on a
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disk and, in a aore practical sense, «hat aechanical
aoveaents and sounds accoapany these actions. Araed with
t his i nf o ra a t i o n , i t i s much easier to corner a problem in
the systea and resolve it. This chapter will provide that
i nforaat i on .

The ainiaum systea needed for the activities in this
chapter is a co a p uter w i t h a d i s k dr i v e i n s l o t s i x an d a
aonitor. Reaove the cover froa the disk drive as described
in the first part of chapter VI. Double check all
connections in your systea then insert the s ystea maste r a n d
turn on the systea to be s ure al l i s f un c t i o n ing proper l y .
I f r e s u l t s a re pos i t i ve , c ont inue o n .

0

o a o o o e
o o n a 4 ~

0

Ihnkor

Other supplies needed are:

1. A systea aaster or other disk «ith standard DOS.
2. A d i sk t ha t c an b e e r a se d .
3. A write protect tab. The tabs are those rectangular

shaped pieces of tape for putting over the notch of the
disk. They usually coae with a boa of disks.

4. A p hi l l i p s s c r e wdriver .

To help understand what is happening in the coaputer, a
nuaber of activities are described for you to do. In
addition to observing the action of the drive you also need
to listen carefully to the sounds it aakes. It aight be
necessary to repeat soae of the exercises if the dog happens
to bark at the wrong tiae .
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4** Exper i aen t i * * *

@hat is the coaputer systea
without a disk? Soae coaaands
are built into the coaputer's
aeaory. The booting of a disk
adds to this coaaand list to
give you ao re f l ex i b i l i t y .

i. Reaove the disk froa the disk drive ind turn on the
systea. The dr i v e wi l l cont i nu e t o s p i n un t i l you do
t he nex t s t e p .

2. Press the control-reset keys to stop the drive.

3. Type the following coaaands and note the response o i
the coaputer. Be sure to press the RETURN key after
each line. Press control and reset to unfreexe the
s ystea on l y o n e x a ap le s d a n d

BEQRQtLK
a. CAT A LOG

b. 10 PRI N T HEL f 0

c. SA V E PROGRAH

d. LOAD PROGRAM

e. L I ST

f. RENAME PROGRAM, HI

g . LO C K H I

h . RU N

PRN6
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Mithout the disk, the coaputer responds quite
differently than expected. The above coaaands separate
into t«o groups- those that function properly «ithout
the aid of having used a disk to start the systea and
those that cause errors or bizarre silence and beeps:

MSKJK
1 0 PRINT HE L L O CATALOG
LIST SAVE PROGRAM
RUN LOAD PROGRAM
PRN6 RENAME PROGRAH,HI

LOCK HI

The f irst group consist of coaaands or stateaents
«hich are kno«n by the computer. These coamands res ide
in the peraanent aeaory oi the Apple (i.e., the RON
chips). Por exaaple the PRINT stateaent is a part of the
Applesoft BASIC prograaalng language of the Apple. LIST
and RUN are coamands built into the coaputer for «orking
« ith BASIC.

The second group of c o a aands, t h ough, a re not a p a r t
of the computer. They are coaaands that are added to the
coaputer's vocabulary «hen a disk is booted (i.e.,
turning the systea on and reading inforaation froa the
disk i n t h e dr i ve ) . I n a dd i t i on , aany other details are
transferred froa the disk to the coaputer during the
boot process.

By the «ay, the SAVE PROGRAM and LOAD PROGRAM did not
generate a SYNTAX ERROR response froa the coaputer as
did the other coaaands. This is because SAVE and LOAD
are not foreign coaaands to the coaputer. These t«o are
used for saving and loading programs «1th cassette tapei

In the good old days of cassette storage, one «ould
push the RECORD buttons on the tape recorder and then
type SAVE and press return. The computer «ould then send
about a 10 second lead to the tape that, «hen played
back through the t ape re c o rder sp eaker, « ould s o und l i ke
the «ail heard on the radio during those emergency
broadcasting tests. Then, along «ould coae the beep
(reaeaber the beep??), folio«ed by the prograa, and then
another beep to signify the end of transaission. The
LOAD coaaand is similar, except, of course, th e c o a puter
has a tough tiae finding a prograa on tape, let alone a
tape recorder)
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*%a Exper iaent 2 * * a

Booting a d i sk

Qhat steps does the disk drive
go through during the boot process'P
Usually no isy c l a t t e r , sw i s h i ng
sounds, and a lot of vibration
eaanate froa the drive. Observe
closely what happens in this
ezercise and re p eat th e pr o cess a
nuaber of tiaes. Read chapter VI
for background inforaation.

Put the systea aaster disk in the drive and close the
1 id.

2. Turn on the coaputer and observe the physical
functioning of the disk and the disk drive. Identify
these phases in booting:

a. M~~ ~ . The disk drive disk Iotor turns on
and the disk begins to spin. At the saae tiae the
caa turns, forcing the head to the outer edge of the
disk (toward the back of the drive). Soietiaes there
will b e a r at t l i n g sound i f t h e h ead i s a l r ea d y
par t ial ly r e t r a c t e d .

Race Te The
Outer Edga

b. ISLJmllm.
inforaation on the outer three tracks (0,1 and 2).
There are 3S concentric tracks on the disk where
i nforaa t i o n i s s t or e d a s d e s c ri b e d l a t er i n t h i s
chapter. I f you watch closely you «i 1 1 see the head
lake three saall adjustaents as it loves to the
three tracks. This is where it learns what coaaands
such as CATALOG, LOCK, and RENAME lean a s well as
Iany other teras. Inforaation on these three tracks
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tel 1 thehe coxputer ho» to use the disk drive.

DOS for sh ort ( r hy x es lth

g 5 C D 6 F G H X X 4' c. ~

C'
90S

C • After loading
lnforxation frox the outer tracker rack, the head vill xake
a re la t l v e l l oa ve y l ong sl lde to the center o f the d l sk
access oval. This causes the f l 1 l
as the cax rotates to bring the head to track 17
(near the center of the disk tra
h CAT ALOG of a l l t he f i l e s on
t o d I t i l l pause here for a xoxent as lt looks
ln the catalog for the naxe and location of the
prograx that DOS told lt to load ando a a n r un . T h e
catalog tells the coxe s e coxp uter where to send the head to

n this prograx. Usually this prograx ls naxed
HEI LOHEI , as ln the case of the systex xaster.

g0
i0 $

gO Co

d. Nezt, the cax will
• ove slightly and pause. The coxputer loads and ru
the first prograx (HELLP> T his prograx has
dlrectlons that tell the coxputer to load
fi l e c a l l e d I NT BASICC . The head will xove back to
the catalo te catalog track to find this prograx and then
proceed to swish to its location th don e l sk and
load l t into the coxputer's xexory.
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All d i s k s w i t h st a n d ar d DOS « i l l r esp on d i n a s l a i l ar
aanner. By observing the disk drive head position, or
even gust the sounds of the coaputer you can tell what
funct io n t h e d i sk dr i ve i s do i n g . Or , in t he r epa i r
sense, what it isn't doing.

* aw Eaper i aent 3 * * *

C ataloging a D i s k

The catalog track of the
disk stores inforaation about
the files stored on a disk.
Soae of this data is displayed t
when a CATALOG of the disk is
ezecuted. The screen will Ld isplay the t y pe o f f i l e 0( Applesoft , I nt e g er , B i n a r y ,
etc. ) , h o w l ong i t i s , t he n a me
of t h e f i l e , a nd wh e t h er i t i s
wr i te protected. The catalog
also stores a record of Ig~~ on the disk all of
the files are located. @hen the computer needs to l oad a
f i l e i nt o t he coa p u te r i t a ust f i r s t f i nd i t s l oca t i on
on the disk froa the catalog. This experiaent
deRonstrates ho» the head aoves to the catalog and what
happens if it is interrupted in task.

1. Insert the system aaster in the drive, c lose t h e
door and boot the systea. Type CATALOG and press
the return key. The head should again return to the
center of the oval area of the disk. The catalog
s hould be d i s p l a y e d :

*A 003 HELLO
*B 003 APPLESOPT
*B 006 LOADER.OBJO
4B 042 FPBASIC
*B 042 I N TBASIC
NA 003 MASTER
4B 009 MASTER CREATE

( etc . )
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As aentloned above, four lteas of lnforaatlon are
displayed about a file «hen the disk ls cataloged:

a. The star indicates that the file has been
LOCKED . This D isk Operat i on S ystea ( D OStt l )

coaaand tells the coaputer that no other
inforaatlon can be stored under that
particular ftle naae. See your DOS aanual for
• ore tnforaatlon.

b. The letter following the star indicates what
type o f f i l e i s l i st e d . The A tn fr ont of
HELLO aarks this as a ftle «rltten in the
(A)pplesoft BASIC l anguage. F i l e s c onta i n i ng
binary nuabers representtng a aachine language
prograa, a picture, or data are prefaced with
a B . Other flies have a T be fo re thea,
such as those cr ea ted by s oae word processors.

I l s us ed fo r pr o g raas w ri t t e n l n ( I ) nt eg e r
BASIC. A few other letters are used for a few
e xotic f i l e t yp e s .

c. The nuabcr tells how aany storage spaces, or
sectors, were used to store the file on the
disk.

d. Finally, the naae oi the file ls given.

2. Repeat Step 1 above. This t lac the disk starts
spinning but thc head doesn't aovc. The coaputer
reaeabers where the head ls located and since lt
just coapletcd a catalog of the disk and is under
track 17 it didn't need to aove.

3. Repeat Step 1 above once aore but this tiae, lift
the door of the disk drive after it has started to
lis t t h e c a t a l og . S udden cal a a t t y t Th ere l s t ha t
horrible clatter of teeth clawing at your disk and
ripping out the insides of the drlvet The coaputer
beeps, stops running the drive, and displays:

I / O ER ROR

Close the door and repeat the step again and
observe what the disk drive head ls doing. Here ls
a b low by b i o » de s c r i pt i on :

a. (Coaputer turned on) The head aoves to the
cata log tr ac k ( 1 7 ) a nd beg i n s r ea d i n g t he
lnforaat l on .
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b. (Door opens) The head looses contact with the
disk and is unable to read the !nforaation.

4~t uy g M S
S +~3.« ~ ~ '( + C

u
W+

In desperat ion ( 1 f c omputers could f e e l
desperate this is the t1ae t), the head retracts
all the way to the outside track. This is the
only t r ack ( 0 ) i t can p h ys ica l l y g o t o wh en i t
i s l o s t . I t ca n ' t a ove ] us t a l i t t l e , read t h e
inforaation on the disk at that point, and
discover 1t s c ur r en t pos i t i on . I t aus t go a l l
the way to the outside track. The stepper aotor
backs the head to the outer track in 35 steps,
one for each of the tracks. The clattering
noise heard in the drive is caused after the
head is retracted 17 steps (reaeaber, it was at
track 17) yet the stepper motor has 18 sore
steps to aove. Thus, you will see the head
asseably bump against the cax stea, causing the
noise.

c . S i n c e t he do o r i s st i l l up t he he a d i s una b l e
t o r ead e v e n t h e 0 t r ac k , so i t ca l l s i t qu i t s
and g i ve s a n er r or a ess a g e .

4. Type CATAI.OG again and l ift the door as before.
Press the return key and the head beg1ns reading
the inioraation froa track 17. lift the door of the
drive. Mhen this interruption occurs, the head
swings back to 0 to recount out to track 17. This
time, close the drive door after the clatter. The
head is able to f ind itself so to speak and aoves
to the proper track and catalogs the disk.
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Anytiae t h e d i sk c an ' t f i nd t he i nf or m a t i o n i t i s
looking for o n a d isk , i t « i l l r ese t ba c k t o t h e 0
p osi t i o n . I f i t f i nds t he 0 t r ack i t « i l l aga i n c ou n t
steps back to the track tt «as suppose to be on. If
this a t t e apt f a i l s , o u t c o aes t h e f a a i l i ar I / O ER ROR
on the screen.

* * I Exp e r i a ent 4 * * *

B lank D i s k B o ot

O~&Mhat happens if a blank
disk is used as the boot disk?
The test will deaonstrate how
a drive w i l l r esp o nd to a
b lank d i s k . >oS

i. Insert your blank disk and turn on the coaputer.
Observe the head aoveaent. Where does tt stop? What
is the drive trying to do?

2. Press control-reset. Type CATALOG and press return.
Mhat happens? does the disk drive head aove? Is the
Disk Operation Systea loaded in the coaputer?

A blank disk is like a post office before the
sorting sacks and post office boxes have been installed
and labeled. A blank disk has no aarked storage
locations on the disk or even the DOS and so the head
searches in vain for inforaation on the disk passing
overhead. To aake storage cells on the disk that the
coaputer can find and use the disk aust be

i ni t i a l i zed

gO
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k0a E x p e r t a en t S 4* 4

I n i t i a l i z i n g a Di sk

The process o f i n i t i a l l z l ng
a disk involves a nuaber of
)obs that aust be coapleted by
the d i s k d r i v e tn c onj un c t f o n
»lth the directions froa the
coaputer. Nost of these are
easily recognized by observing
the Iotton of the read/»rite
head during l n i t l l t za t lo n . I n
order for the coaputer to
i ni t l a l t ze a d i sk t t aus t
first learn ho » to do it.
Then al l t h e d i r e c t i ons f o r
DOS aust be transferred to the
b lank d i s k . O n c e i n i t i a l tzed ,
the ne» disk can then load the
Disk Operating Systea into a
coaputer on i t s o»n . A
description of the
i ni t i a l i za t i on p r o c es s t s
d escr ibed i n t he A n a ly s t s
after this exercise.

1. Insert the systea aaster disk and turn on the
systea. Listen to the drive and notice the head
• oveient as lt loads the DOS into the coaputer and
runs the HE( LO prograa. One of the DOS coaaands 1 t
l oads i s t he I NI T coa a a nd .

2. A sho r t pr ogr a a ne e ds t o be «ritten to be included
on the ne» disk as the HELLO prograa. Type the
folio»tng and press then return key after each
l ine :

NEM ( clear s a e a o r y )
10 HONE ( clear s s c r e e n )
2 0 PRINT TH I S D I S K I S N I N E
30 END

3. Insert a blank disk. Type INIT HELLO, press the
return key, and listen and observe the actions of
the disk drive. These exciting events should
occur:

a. A clatter as the head resets to the 0
l ocat i o n .

b. Narktng off tracks and sectors on the disk ls
easy to recognize (see the analysis of this
expertaent for aore lnforaatton). The head
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aakes about 35 saall swishes as it proceeds to
label each of the tracks and their sectors on
the disk. It slowly works froa the 0 track on
the outside edge to the inner most track, 34.

c. No» that the tracks and sectors are labeled
the head slides back to the 0 track to store
DOS. The DOS,'which «as loaded into the
coaputer's meaory froa the disk in step 1
above, i s n o » saved on t r a cks 0, 1, and 2.
Listen for the swishing sounds as the head
aarks the tracks and then aoves to the outer
edge of t h e d i s k .

d. The head aoves to the catalog track ( 17),
stores the naae and location on the disk of
t he f i l e i t i s t o f i nd « h en t h i s n ew d i s k i s
used to boot a coaputer. This naae is usually
HELLO and is the file naae that follows the
INIT coaaand. Any other naae could be used. If
you wanted to type INIT RUBBER DUCKY the
prograa «ritten in step 2 would be saved as
RUBBER DUCKY on the disk and «ould be the
first program loaded after the coaputer finds
DOS.

e. Finally the head aoves to a track to store the
HELLO Cor RUBBER DUCKY) prograa.

f. The disk drive stops spinning and control
returns t o t h e u s e r .

4. Reboot the systea (turn off the coaputer or press
control-open apple-reset) with the new disk and
observe t h e d i s k dr i ve .

To initialize a disk, the coaputer 'aust aark
storage spots on the disk. The disk is aade up of a
thin s h eet of pl as t i c wh i c h i s c oa t e d wi t h ir on o xi de
on both sides and then a thin protective coating over
that aaterial. An abbreviated descript1on of different
t ypes of d i sk s i s u s ua l l y l i st e d o n t h e bo x or d i s k .
They a r e :

aaa<Nua
SSSD S ingle S ided, S i n gl e Density
SSDD S ingle S i d ed , D o u bl e D e n s i ty
DSSD Double S i d ed , S i n g l e D e n s i ty
DSDD Double Sided, Double Density

The side i s referring to «hether one or both
sides have been certified as good. Single sided disks
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have been check on only one side. Double sided disks
have a seal of approval for both. The back side of a
single sided disk can be used, but it aay have a
defect since it hasn't been certified.

The density of the disk refers to the quantity of
aaterial on the disk for recording inforaation. The
double density disks are a better quality and can
store aore inforaation. The Apple coaputer drive «orks
f ine « i t h s i ng l e d e n s i ty d i sk s , but t he dou b l e d e n s i ty
eight be a p l u s fo r a p p l i c a t i o ns r e q u i r i n g a g r e a t
deal of di s k a c c ess and accuracy.

Qhen you first purchase a rust coated disk, it is
blank as far as the coaputer is concerned. So, before
the coaputer can aake use of the disk it aust aark off
circular tracks on the disk and nuaber thea for easy
reference. The tracks are nuabered froa 0 on the outer
ring to 34 on the inner aost ring.

0

Then, each track is broken up into other storage eel ls
called sectors. These are given nuabers 0 to t5 for
re f erence.

Sector ]y oc'
5c" t ( q

J
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Each sector can hold 256 bytes or symbols (characters,
digits, keyboard syabols). So ho» auch aeaory is on a
disk fo r y ou t o use ' P

T racks-- - - - - - — - - - >
E ach t r a c k
has 16 sectors — --> X 16

& W & W & &

Total sec t or s - - - - - > 560
E ach sector s t o r e s
256 characters - - - - > X 256

Total ch ar t e r s - - - - ) 143p360

Sounds like a lot of rooa, but relative to other
storage on other coaputer systeas tt is only a couple
of squirts in the bucket. Not only that, the DOS ls
stored on tracks 0, 1 and 2 and the catalog is on 17 so
those tracks are not available in aost cases.

Soae d i sks ar e spe c i a l l y i n i t i a l i zed so t ha t aor e
tracks are available for storage. An example «ould be
aost data disks created by «ord processing prograas.
If the data disk is only used for storing teat froa
the «ord processor, there is no need to have DOS on
t he disk s i nce Dos wi l l h a v e a l r e ady been l oaded i n t o
the computer's aeaory froa the «ord processing
prograa. To test this fact, boot a «ord processing
p ackage (Apple«r i t e r I I e , i n t h i s ez a a p l e ) , i ns er t a
blank d i s k , a nd i nt i a l i z e i t ( cont r ol 0 , Opt i on G .
I n i t i a l i ze a D i sk , S6 , Di ) . Af t e r t he t a sk i s don e ,
reboot the coxputer with the data disk. In most cases,
the co a puter « i l l j uap i nt o aa c h i n e l ang u age ( t he
cursor is preceded with a *) and no DOS is loaded.

I have been using the «ord boot as in booting the
system «ithout clearly explaining the tera. Sh en the
coaputer is first turned on it iaaediately looks to
the disk drive for inforaation. As «e have noted iroa
previous experiaents, «hen this operation is
interrupted «ith a control-reset your coaputer systea
is l e s s t h a n c o a p l e t e . T h e d i s k dr i ve i s e ssen t i a l l y
ignored by the coaputer. The coaputer is on but is
not booted. Booting the systea aeans to load DOS into
the coaputer so that your systea can coaaunicate with
the d i s k dr i ve .

D rives an d D i s k s VII - 1E



0** Eloper laent 6 st*
Paul ty initial ised disks

Soaetiaes, the DOS on a
disk l s d a aaged or er a s ed.
This procedure «ill
deaonstrate «hat happens in
that situation.

1. I n i t i a l i ze a d is k a s a b ove but I l f t t he l i d ) ust
gQ~ lt slides out to track 0 to store the DOS,
but before it aoves to the catalog track.

2. Reboot the disk and observe the result.

The disk drive finds and begins reading inforaation
froa track 0, but then does not find the DOS ln good shape
and runs oif to error land. Depending on «hen you 1lfted
the L i d of th e d i sk dr lv e t he s creen « i l l d i s p l a y a st a r
(aachlne l anguage), I/O ERROR , o r PILE NOT FOUND

i *a Ex p e r i a ent 7 a*a

Mrlte Protect Test

The notch on the side of the
standard disk allo«s the « r i t e
protect s«itch to deactivate. If
the notch ls covered, then
lnforaation can't be «rltten to 8t he d isk gg ~ nor aa l
c lrcuastances.

l . I n l t l al l xe a d l sk as de scr l bed above .

2. Tape the «rite protect notch on the disk.

3. No», type INIT HELLO again and press the return key.
The computer «ill atteapt to «rite to the disk but,
because of the tape • it can't and an error «ill be
displayed.
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The grand protection scheae for those valuable disks is
at hand. Notice that Iuch of the coaaerclal soft«are is
«rite protected or doesn't even have a notch to tape. This
is to protect the disk so it «on't accidentally be erased
or changed.

I~ / I f t he d i s k dr i v e i s aa l f un c t i o n i ng t h e
covered «rite protect notch is no guarantee. I have
unkno«ingly had a disk erased by a bad disk drive and then
proceeded to insert another valuable' disk only to have
it erased. Yes- disk drives can daaage disks even if the
disk is «rite protectedt Never use a valuable disk to

check a f an a t i c a l d r i ve .

S o l v 1 n g D I s k R e 1 a t e cR P r o b l e a s

Ho««i l l t h i s in f o r mat ion hel p i n s o l v i ng p r ob l eas'P Let
ae give soae exaaples:

Shen the coaputer is booted the disk does begin to
spin, but the head does not Iove. Booting «ith
different disks Iakes no difference. After sliding the
head to the 84th track and rebooting the systea, the
head reiains in place. Question: Mhere is the problea
located- tn the disks, the coaputer, or the disk
drive?

Under noraai cond it ions the head should sl ide back
and reset at the 0 track even if no disk ls present.
The problea is not in the disks. By testing the drive
on another coaputer the problem can be isolated to
e ither t h e c oaputer ( u n l i k e l y ) , t h e d i s k i n te r f a c e
card ( I o re l i kel y ) • o r t he dr i v e ( t h e p r l a e s u s pect) .

@hen the coaputer is booted, the drive head resets
properly to track 0 but then doesn't Iove. Mhere is
the problea located?
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Poss ibly t h e d i sk i s not i n i t i a l i z e d so t he
coaputer is unable to f tnd any track at all. Test the
disk in another systea. If it «orks then the problea
is in the hardware- the drive, interface card or
coaputer. Seware, though, of drives that erase parts
o f disks . T r y u s i ng a n i n i t i a l i z e d d i s k i n t h e b a d
drive. If it «on't boot in a good systea after taking
a «hirl «ith the rotten drive, then the bad systea is
erasing inforaation froa the disk.

The coaputer is switched on, the head resets to
track 0, and DOS seeas to be accessed. Finally, the
read/«rite head moves to the catalog (track 17)
shuffles a bit, beeps, and displays a FILE NOT FOUND
oc ssage •

Type CATAf OG. If it works then the DOS is probably
loaded properly. Now check the catalog. It seeas froa
t he descr i p t i o n t h at a l l i s «e l l « 1t h t he s yst e a a n d
t hat t h e o n ly d i f f i c ul t y i s t ha t t he d i sk i s a i s s i ng
the HELLO prograa, or a prograa requested 1n the HELLO
prograa. This would be a problea with the disk. Try
the disk on another coaputer and see 1f the saae
syaptoms appear.

The drive seeas to rattle and clatter a great deal
«ith certain disk. Soaettaes I/O errors are
encountered and the disk «on't boot particular
prograas .

2/0
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Since o n l y o n e par t i c ul a r d i sk i s a pr ob l e a t he
disk is probably at fault. First, check to be sure the
disk turns in the jacket. To do this, put your aiddle
and index finger through the disk hole and hold the
inner plastic disk while you try to turn the jacket.

If the plastic doesn't turn easily tn the jacket then
1t d efini t e l y « 1 1 1 have t r o uble i n t h e dr i ve . Ex a a tne
the center ring of the disk for skid aarks (shinny
areas where th e d i s k h as b een slipping in the drive>.
This i s a n other s i g n o f a d i s k t h a t i s p in c hed i n i t s
j acket .

Me use to throw these disks away until one of the
students in our repair class gave us the solution. The
problea is a pinched disk usually caused by having
weight on the disk such as in a Pee Ghee tn the bottoa
of a locker. Also, too aany disks packed into a box
will cause pinching. The pressure tends to flatten the
protective jacket which 1n turn puts the disk in a
bind. To un-flatten the disk, take each edge of the
jacket and carefully scrape it over a corner of a desk
or soae other s h arp co rnered o bject .
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This « i l l f at t e n up t he d i sk a n d r e l ea s e t h d i k
for aaany aore hours of contentaent in a disk drive.

Visually inspect the disk. Be sure the aedia used
is clean. A student in one of the ad d
clc asses brought this to our attention. He had left a
half filled cup of strawberry drink sitting on top of
his d i s k s i n h i s lo c ke r . Or a t l e a st 1t «a s unt i l he
slaaaed the locker door hoae. The nett aorning he
brought his sugar coated disks 1nto th
to co check fo r da a age. T he d i s ks w ere d aaaged, and s o
«as a disk drive head «hen the crystal ixed su ara x e sug a r
s anded 1 t a b i t 1

Put your fingers in the center of the disk as
described above and rotate the )acket. Exaaine the
side of the disk used by the coaputer (the side
opposite t he l a be l ) . I . i g h t re f l ec t i ng oi f t he lo e p a s t t c
in th e o v a l o e np ning sakes tt easier to see some of the
b lea i s hes . A d i sk «h l c h h a s b e e n b e n t « 11 1n « soae t i ae s
have a c r i nkle in t he d i sk . Be s i de s su g ar c t lr ys a s ,
look f or pencil or tnk marks, punctures, foot prints,
and other signs of struggle. Any of these signs send
the disk to the storage bin in the sky.

You should now have a au c h cl ea r e r d t dun ers a n i n g of
«hat a l l t ha e fuss is about ln the coaputer systea when
«orking «ith disk drives and disks. The aore
nforaation you have about coaputers a d di k

the functiy on the easier 1t «ill be to understand «hat
is happening «hen systeas are acting like spoiled
children and refusing to cooperate.

8 o
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Chapter VI I I : C o p y | , n g D l s k S p e e d T e s 4

One area of knowledge which ls coaaonly overlooked by
aany persons working «fth coaputers ls ho» to back up disks.
People ignore copying because of the tiae lt takes to becoae
proficient, the confusion of sorting through all the
different types of copy prograas on the aarket, the expense
of purchasing copy prograas, and the frustration of having
to learn new copy protection procedures. Tons of different
copy prograas are floating aaong Apple users and vendors.
Each has its own aethod of copying and, of course, a aanual
written in soae language akin to English. (Soae of those
folks aust not have been able to back up a good dictionary
prograat )

In all this confusion, the Apple gods have sent down froa
the aountaln two excellent copy prograas which are on the
systea aaster. The prograas «on't copy protected software
but work we l l fo r st and a rd d i sk dup l i c a t i on . The s e w i l l g i ve
us soae coaaon ground for di s c u ssion.

The root of the problea of copying and why aost people
ignore this laportant part of working «lth coaputers ls
eabedded ln our aoral upbringing. Didn't you ]ust hate that
brat «ho sat next to you ln the sixth grade and gag~
your spelling test? And who did the teacher accuse of

P
plans for alss lies or se«er systeas. And what about the
coaputer wor ld? Do you know a b l e ar y e yed hacker who
constantly updates you on the dollar value of his pirated
gaae collection? At least its reassuring that coaputer and
soft«are coapanles would never stoop to copying froa each
o ther ! !
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f o ~ e not 4o ~
3'4k h~ 3'Aa

Nell , gui l t i s ge t t i ng l n t he «a y of a l eg l t i aa t e need
for protection of your priceless inforaatlon. This chapter
«il l d e s c r ibe t he re a s ons f or co p y ing d is ks, soae of t he
copying techniques, and vhy and ho« to ad)ust the disk drive
speed for copying and proper running of your drive.

You will need to have a systea aaster «lth the COPYA and
PID prograas on the d i sk . T h i s d i s k t s s u ppl ied by Apple
vlth each of the coaputer systeas. The coxputer systea,
ideal ly , s h ould consis t o f a co a puter , t w o d i sk dr i v e s l n
slot 6, and a aonltor. These procedures can also be done
with a single drive systea if you don't alnd swapping disks
ln and o ut o f t he dr i ve . Al so , a ph i l l i ps ser e » dr i ve r wi l l
be needed for the speed ad]ust part. A bit copy prograa,
s uch as Copy I I + ( u sed l n o u r c x aaples) , would be u se f u l .

Nhen a prograa l s p u r chased, s uch as a word processor, a
data base, or a gaae, the prograa on that disk has becoae
your property, «lth soac vague restrictions. (These
restrictions are constantly being tested and we «111 leave
t hat u p t o t he l e g al f o l k s . ) I f you ar e h i p de e p i nt o
writing a book and your «ord processing prograa falls, auch
tlae and energy ls expended if you don't have a backup. To
protect yourself, aake youa onc legally peraitted backup of
the prograa to cope «lth such eaergencics. Nlthout that
protection, the software becoaes an endangered product. I
would never entrust ay thoughts to a word processor or data
to a data base without a backup. A Peter Principle Extension
s tate s :

Dfsks «ork perfectly «hen they' are not needed
but al«ass fall «hen you are desperate'
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Bachop Your fffifm
Alaost as faportant as the aafn prograa are the data

di k th t tore the thoughts and ideas created through the
prograx. Have you ever had a dreaa that you were late f or a

b t uld n't reaeaber where it was being held or even
ff you we re t a k i n g t h e c l a s s? t t Th e pa n i c I f e e n o
dreaas approzfaates the fear I have of l o o s i n g l n f o r a a t l o n
on a data disk. I have a rotational back up systea oi three
sets of disks for ay D. B. Master files. All ay Applewrfter
IIe word processing files are backed up on two different
disks and I always print out the tert just ln case both
disks go belly up. Soae package prograas provide a aeans for
doing -this, but using a copy prograa fs a quick alternative.
Always back up datat Dfd I say that?? Always back up data! I
think I said back up your disks., but just ln case, reaeaberto back up yo u r da t a d i sk s .

A d nstr ated in a previous chapter, the DOS on diskss e ao
can be acc idental ly erased and catalogs scraabled. pyprograas can help reconstruct the DOS or it can be used t o

d DOS froa one disk to another. Soae bit copy
prograas wi l l go t hr oug h a d i sk , l oca t e a l l good ( r e ad a b le )
flies and reconstruct a working catalog. These prograas can
be l ffe savers for those who depend on the coaputer.

T Y P E S O F C O P Y P R O C E D U R E S

The three copying techniques coaaonly used are the file,
track, and bit copy procedures. Each have different
functions and require a set up specific for that copy
procedure. To understand how each of these duplication
prograas work lt helps to have an understanding of files and
tracks and how the coaputer stores and finds fnforaatfon.
C hapter V I I sua a a rf z e s t h i s f nf or a a t i o n .
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* *** @HEN TO QSE *** *

This copy procedure ls used to transfer selected files
froa one l n l t l a l l ze d d i s k t o an o t her disk.It can be used for rearranging prograas on disks and for
copying prograas, especia l l y t h ose pr e f i x ed « t t h a B l nthe catalog. Note the B ln this saaplc of a cataloged
b inary f i l e .

B 024 RATGAME BINARY

These binary prograas are dtfflcult to transfer froa one
disk to another but FID docs this easily. The key word for
FID ls ~ - t he prograa aoves files (l.e., prograas
and data) froa one disk to another. It is a file
transfer r ing pr ograa so l t aus t b e a b l e t o f i nd t h e f i l e l t
ls to transfer on the original disk and then be able to save
it onto a standard DOS dtsk. The destination disk aust have
storage available for writing duplicate prograas.

- ~ Im mi FIII P'Lc

Qse FID l f an d w hen:

1. Only selected f ties are to be copied to another disk.
(Use COPYA i f ~ f i l e s ar e t o be t r ans f e r r ed . )

2. T h e sour c e di sk use s s t a nd a rd D OS.
3 . T hc de st i na t i o n d i sk i s l n l t l a l l zc d. F I D do e s n o t

i ni t i a l i ze t he de s t l na t l o n d i s k . Th i s au s t be do n e b y
the us er o r t he user au s t us e a pr e v i ou s l y l n i t i a l i zed
disk.

4. The destination disk aust have rooa on the disk to
store t h e co p i e s .
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* *** SETUP ** * *

This e x e r c i se « i l l t r an s f e r se l ec t ed f i l e s f r oa t he
systea aa s t e r t o an o t h e r i n i t i a l i zed d i sk . F i r s t , i n i t i a l i ze
a di s k as de sc r i b e d i n ch ap t e r VI I and t h en i n se r t i t 1nt o
drive two. Place the systea aaster in drive one and boot the
coaputer. Type CATALOG and press return. One of the prograas
l i s t e d sh o u l d be FI D. No t e t ha t i t i s pr e f i xe d wi t h a B
so to run it type the following and press the return key:

BRUN FID

After a few seconds the aenu should appear.

**** PROCEDURE ****

(The directions for using FID are on pages 184-189 of
d r I \ . Tl I t

Developer, according to Apple) has aany options, most of
which ar e ea s y t o d o . The y a r e :

1 . C OPY F I L E S
2. CA T ALOG
3. SP ACE ON DI SK
4 . UN L OCK F I L ES
5 . L O C K F I L E S
6 . DE L ETE F I L E S
7 . RE SET SLOT 0 D R I VE
8 . VER I F Y F I [ ES
9 . QU I T

The copy process uses two of the procedures, CATALOG and
COPY FILE. Now to transfer files froa the systea aaster to
the i n i t i a l i ze d d i sk in d r i ve t wo . F i r s t , l e t ' s t r a n s f er t h e
binary prograa FID to the new disk:

i . Se l e c t op t i on 2 ( CA T ALOG) and d r i ve 1 t o ver i f y t ha t
the file is on the systea easter.

2 . Se l e c t op t i on 1 ( CO P Y D I SKS) .
a. Th e so u r ce f i l e ( FI D) i s i n Sl ot 6 , Dr i ve 1.
b . The d e s t i n at i on f i l e i s t h e ne» d i sk i n Sl ot 6 ,

Drive 2 . ( Use Sl ot 6 , Dr i ve 1 i f you ar e a s i ng l e
d rive u s e r . )

SOURCE SLOT?6
DRIVE?1

DESTINATION SLOT?6
DRIVE?2
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3. Mhen proapted ior the file naae type FID and press
return. The coaputer «ill then transfer the file to the
disk i n Dr i ve 2 . S i n g l e dr i ve use r s wi l l be pr o ap t e d t o
insert the proper disk.

FILENAME?FID
INSERT DISK(S) . PR ESS CESC> TO RETURN
TO MAIN HENU OR ANY OTHER KEY TO BEGIN

IM File

4. Select option 2 (CATALOG) and drive 2 to verify the
t ran s f e r . (Op t i on 2 on l y fo r s i ng l e dr i ve pe op l e . )

Now let's transfer all of the files on the systea aastcr
that have an A s oaewhere in their file naae.

i . Do s t ep s 1 a nd 2 as a bo ve .

2. Mhen proapted for the file naac type an equal sign (~)
«hlch i s a « l l dca r d s y a bo l I ea n l n g t r ans f e r a l l f i l es
selected

FILENAME?~

3. The nezt question ls DO YOU MANT PROMPTING? A NO
«ould t e l l t he co ap u t e r to t r a n s f e r a l l of t he f i l es
froa the systea aaster to the copy disk. In our case we
want to transfer only selected files so respond wlth a
• Y O

DO YOU MANT PROMPTING? Y
INSERT DISK(S) . PRE S S CESC> TO RETURN
TO MAIN MENU OR ANY OTHER KEY TO BEGIN

4. The coiputer «ill read the first file naae iroa the
source disk -HELLO- and ask the user lf this ls to be
c opied . R e s p on d « i t h Y
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5. The coaputer «ill then read eristing file naaes on the
second ( d e s t i na t i on ) d i sk . S i n ce H E LLO i s a l so o f t he
second d i s k ( yo u cr e a t e d i t wh en you i n i t i a l i zed t h e
d isk ) i t « i l l t e l l yo u t ha t

Flt E HELLO
ALREADY EXISTS
TYPE IN A NEM FILE MANE FOR THE COPY OR
(RETURN) TO REPLACE EXISTING FILE OR
(CTRL-C)<RETURN) TO CANCEL COPY.

Press control-C and the return key to cancel the copy

6. Press Y for those files you want to transfer and N
for those to be re)ected.

7. When finished press 2 (CATALOG) and select drive 2 to
verify that data has been transferred.

W HEN TO USE * * * *

This aethod of copying inforxation does not require an
i n i t i a l i zed de s t i na t i o n d i sk . The C O PYA p r o g r a a o n t he
system aaster copies the tracks frow the original disk and
transfers the inforaation track by track. It doesn't look
for a file to transfer but rather reads the data on a track
and aoves it to the corresponding track on the duplicate
d isk .

The FID prograa is extreaely slow for a number of
reasons. The FID prograa requ ires you to take the t lac to
i n i t i a l i ze t he de s t i na t i on d i sk . The n t he d up l i cat i on
prograa must find each file on the source disk and search
for a place on the destination disk to stuff the data. All
of his chasing around on the plastic takes tiae and
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pat ience. Thus, the prograi spends a good deal of t lie
looking for files and asking you to aake decisions about
what to do «ith each.

If the total contents of the disk are to be copied, the
COPYA program «ill accoaplish this task auch qu1cker than
PID because 1t transfers inforiatfon track by track and
doesn't «aste tiae searching for files. Note, though, that
it can only be used «ith standard DOS foraatted disks.

Use COPYA under the following conditions:

1 . A l l of a d i sk i s t o be c op i e d .
2. The destination disk can be wiped of inforaat ion. COPYA

effectively erases all oi the inforaation stored on the
destination disk before beginning to aove data.

3. T h e s o urce d isk uses s t andard DOS.

*%A* SETUP %a**

Insert the systea laster disk in drive 1 and the
dest1natton disk in drive two. Boot the disk and when the
cursor appears type the following and press the return key:

RUN COPYA

**** PROCEDURE ****

After a short load tiae the. computer will ask for the
slot nuaber oi the original disk. To see how the process
works, let's copy the systea aaster onto the destination
disk. Enter 6 for the slot nuaber and 1 for the drive, or
press the return key for the default value (The nuaber
displayed 1n the cursor). The D UPf ICATE SLOT is 6 and the
drive 1s 2. After entering these vital statistics, the
s creen « i l l d i s p l a y t h e f o l i o « i n g :

APPLE DISK DUPLICATION PROGRAN

ORIGINAf SLOT: 6
DRIVE: 1

DUPL ICATION SLOT: 6
DRIVE: 2

PRESS 'RETURN' KEY TO BEGIN COPY

Do so (the return key, of course!) and observe the
actions of the disk drive. The first task is for the
coaputer t o i n i t i a l i ze t he d i sk in dr i ve 2 . F aa i l i ar soun d s
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can be heard froa the drive as the initial ization process
begins Csee chapter VII). Then the transfer o f t r a c k
inforaation begins. The coaputer first reads soae tracks
froa the or iginal ( the system aaster in our case)
accoapanied by the faint little swishing sounds as the
read/write head aoves froa track to track. Then the second
drive goes 1nto action in the saae fashion. After about 20
seconds of reading froa one disk and writing to the other
the process is coaplete. Check by booting the copy.

* *** @HEN TO USE *** *

Host coaaercial software now coats on a copy protected
disk in an atteapt to foll those «ho would unscrupulously
copy the coaaercial product and g1ve to others. This illegal
copying, it is argued, would reduce the nuaber of packages
the coapany would sell and p1nch 1ts pocketbook. Mhat those
tricky folks at the software coapanies are doing to protect
their wares is changing the directions for how to read
inforaation froa the disk. They are rewriting the Disk
Operating Systea (DOS) used by your coaputer to access the
disk. Reaeaber that the DOS is stored on the disk and is
aoved into aeaory «hen the disk is booted. So, when you boot
a protected package, the new version of DOS is aoved into
the coaputer (See Chapter VII). These changes aake it
iapossible for COPYA and FID type prograas to read the
inioraation. This protect1on, though, also frustrate those
who legl t i a a t e l y f e e l t h a t a ba c kup of t h e o r i g i na l i s
necessary . Ent e r t he b 1t c op y pr og r a a s3 Th e se p r o g r a a sf
along with an occasional input by a knowledgeable user,
atteapt to unravel the copy protection scheae used on the
disk .

Unravmlimm
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A battle ls raging bet«een the software producers and
the copy prograa publ lshers. As the copy prograas becoae
aore sophisticated,the copy protection scheaes becoae aore
elaborate. Two years ago, a nuaber of coaputer or lented
aagazlnes «ere debating «hether it was ethical to advertise
copy prograas. Nost have decided that their ethics were not
seriously aarred by association «lth the copy coapanles and
arc accepting advertising. Naybe ln the near future, when
coaputers cover the earth and software is sold at the price
o f a novel t h e i n c ent iv e t o a a ke c op ies w i l l b c g o ne . U n t i l
t hen, l e t t h e a u s i c p l a y !

The docuaentatlon provided with xost of the backup
prograas give aany valid reasons for purchasing their
software tool, such as thc need to protect investxents ln
software, recover or reconstruct lnforaatlon on a disk,
check for good disks, and check disk drive speeds.
Unfortunately, the list of reasons are usually expanded by
users beyond those printed ln the aanuals and encoxpass
production of aultlple copies to trade with other users. If
we as users want to see good software produced, such
practices are definitely counter-productive. At this stage
of thc coaputer software dcvelopaent creative and innovative
software «on't aake lt to the stores without your econoalc
support.

Software used for duplicating protected disks are
coaaonly called bit copy prograas. Unlike the two previous
copy prograas described these analyze the saallest storage
unit on the disk: the bit. As the prograa works, lt tries to
decipher how the lnforaation ls stored on the disk and then
aove that lnforaation to the second disk. The process can be
slow and, tn aany cases, the cnd result won't work,
especial l y t f l t l s a r ece n t s o f t ware r e l e ase .

Use a bi t c opy pr o graa «hen:

1. Thc software to be copied is protected.
2. A daaaged data file needs to be copied before sending

it back to the coapany to find out why the fnfor aation
«as autllated. This happened to a data disk used ln our
aedla center for storing checkout lnforaatlon.

S. The standard DOS copy prograa «on't work. Soaetiaes
disks that have standard DOS just «on't copy. Bring fn
the big guns and «atch thc data flo».

* *** SET UP * * a *

I i y o u h a v e a n o r i g i na l ( ! ) of Cop y ] ( + f o l l ow a l on g wi t h
the procedures described ln the Copy )t+ aanual. If you
don't h a v e i t , I « i l l de scr i be t h e s t e p s i nvo l v e d a n d h o w
the coaputer does the copying. For this eiercfse lct's copy
thc systea aaster onto the blank disk again. As in the
preceding copy procedure, the duplicate disk does not need
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to be i n i t t a l l ze d . P ut t he bl a n k i n dr i ve 2 and Co p y ) ( + i n
drive one and turn on the coaputer.

The aenu is q u i c k l y d i s p l ayed as f o l l o ws:

CATALOG DISK
COPY S it B )BIT COPY (j
DELETE
LOCK/UNLOCK FILES i51 P
RENAME FILES
FORMAT DISK l i f z
VERIFY
TRACK/SECTOR MAP
VIEN FI LES
F IX F I L E S I Z E S
CHANGE BOOT PROGRAM
UNDELETE FILES
SECTOR EDITOR
NEM DISK I NFO
BOOT DISK

* *4* PROCEDURE ** * *

The COPY DISK procedure is similar to the COPYA program
above but can copy some non-standard DOS foraatted disks and
does it 1n about 20 seconds. The BIT COPY procedure is the
one that is usually used for coaaercial software. Use the
arrow keys to move the inverse section BIT COPY . I t w111
then display the message:

I NSERT COPY ) I P L US D ISK I N S LOT 6 ,
DRIVE 1

(CR)-CONTINUE i ( ESC)- EXI T

Press r e t u r n . Af t er a brief load of the routine for the bit
copy you are proapted with a series of questions about the
disk set up and other specifics about the copy process.
Press return to each of these if your system is set up as
described in the beginning of the chapter. Finally, a menu
is displayed at the bottom of the screen.
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ORIGINAL DRIVE : 1
DUPLICATE DRIVE : 2

ENTER START TRACK: 0
ENTER EN D TR A CK: 2 2

TRACK INCREMENT: 1

SYNCHRONIZE TRACKS? N

K EEP TRACK LENGTH? N

& & & & & & W & W W W W & W W W & W \ W W & & W \ & & & W W W W W W & & & & W % W &

INSERT DISKETTES

RETURN TO BEGIN a TO aUIT
ESC TO RES TART / TO MODIFY

At this tiae you can give directions to COPY )(+ as to how
to copy the particular prograa you are trying to backup. To
copy aany of the prograas on the aarket requires changes in
the directions that Copy 1(+ uses to read and write

ISCUEl l L
CSoaetlaes these are referred to as perl aeter chan e bc anges y
high school geoaetry students.) No changes are need for
copying the systea aaster, so press return.

lie
The P

\

G)
Q o
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Copy ] I+ grinds into gear by f irst reading a track froa
t he o r i g i n a l d i sk a n d d i sp l a y i n g wha t i t f e e l s i s t he st ar t
of the track in the aiddle of the screen. For exaaple, here
is a reading of track 0:

TRACK: 0 0 STA RT : 4CC E LEN GTH:179B

PF P F P F FF FF PF FF FF
D5 A A 9 6 PF PE AA AA AA
AA FF PE DE AA EB FF FF
FF F F P F FF D5 AA A D B6
DB DC P 4 F 3 B B BD CF 9 7
9A AE AE 96 AD AC 9A AB
97 B 2 B 2 AD AB 9A 9 B AB

SOURCE: 181B OBJECT: SYNC

If you ar e n ' t f a a i l l ar wi t h hex i d e c i a a l nu a b ers y ou w ou ld
swear y ou a re l ooking at a very unique language. In the
nuaber systea used by aost aicro coaputers there are sixteen
digits: 0 to 9 and then A, B, C, D, E, and F. Mhat fs
displayed on screen is the interpretation of the inforaation
stored on the disk in this hexideciaal nuaber systea. Note
the D5 AA 96 on the track. This sequence of numbers are used
by standard DOS to aark the start of sectors on the track.
As the prograa continues in the process you should see those
values 1n each track display.

As it continues to transfer inforaation, it lists the
tracks copied at the bottoa of the screen and indicates if
there were errors in the process. In the ERR ro w a series
o f l e t t e r s « i l l be d i spl a y e d a n d t h e n f i na l l y a number . T h e
let t e r s s t a n d fo r t h e f o l l owi n g :

R~ Reading inforaation froa the source disk.
A= Analyzing the inforaation.
M~ Mriting the inforaation to the destination disk.
V~ Verifying that the information was written correctly.

T he R be l ow i nd i c a t e s t he C o p y ) I + 1s ( R) ea d i n g t r a c k 7
frox the original (systea aaster) diskette. The 0 u nder
the other track numbers indicates there were no errors in
the copying of inforaation froa those tracks.

COPY STATUS
HEX 000000000000000011111111111111112222
TRK 0123456789ABCDEP0123456789ABCDEF0123
& & & & & & & & W & W \ W W & & & & & & & & & W W & W W & & W W % & & & W & & &

ERR 0000000R

@hen 1t is finally finished -not a fast process, huh?- try
booting the disk.

Copying and D 1sk S peed VII I - 13



Oupl lcat lng disks currently on the aarket ls not an easy
process and usual ly requ l res a great deal of knowledge about
ho» disks are pr o t e c ted a nd how your copy prograa «orks.
Also, because the copy protection scheaes are constantly
changing the bit copy prograas are usually a iew aonths
behind in breaking the protection. Soaeone has to purchase
the coaaerclal software and then spend a great deal of tlae
to figure out the protection scheae. A «ord froa the wise
for those who buy offbeat software which has a saall
audience, s uch a s Ed u cator Eupheaisas : No one i s g o ing t o
spend auch tlae figuring out the protection strategy for
your disk . T r ea t l t wel l f

A copy prograa l i k e C opy ) ( + c a n a l s o b e used to back up
data flies that aight be partially daaaged, and ln s oa e r a r e
cases, even fix thea. It can also print lnforaation froa a
file that has been daaaged. Most of the copy prograas also
provide one other extreaely valuable service: checking the
disk dr 1 ve speed.

D I S K D R I V E S P E E D T E S T

300
RPR

0

The disk ln the drive ls suppose to revolve at about 300
revolutions per ainute for thc best read/write results. If
lt l s a uch sl o wer or f as t e r l nf or a a t l o n w i l l be l ost , d i sk s
won't read properly, and bit copy prograas won't succeed in
the copy process. Soae software ls sensitive to speed and,
if the drive aotor ls not up to snuff, tend to do strange
things 1 lke store data on the disk label or the back of your
handt

How often should you check the disk drive speed? Soae
people check their drives as often as every two «eeks. These
are fanatics, quality control engineers out of control, or
people «lth a lot oi tiae on their hands. Those who are
doing a great deal of iaportant data transfer to and froa
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disks xight need to check drive speeds at frequent
intervals. Others, such as the author(!) check the drives
« hen th e f o l l ow i n g c o n d i t i o n s c o i n c i d e :

i. An a pp a r en t d i sk pr o b l e x occ u rs ( I t e l l you i t j us t
ate the plastic right out of the disk and threw the
j acket a t xe ' t ) .

2. The tools are available Cthe speed test disk, a scratch
disk, the phillips screwdriver frox the trunk of xy car
and the sxall screw driver frox xy wife's sewing box).

3. The disk drive is visible axong the clutter on the
c oxputer t a b l e .

The tixe span between checks ranges frox two xonths to a
yeart whatever schedule you pursue rexexber that checking
the disk drive speed can't hurt so do it «ith a warx feeling
knowing that your disk drive always appreciates the
attention.

Ih A vm
Dist Drive

Most of the bit copy prograxs have a routine on the disk
for ch e c k i n g t h e d i sk dr i ve spee d . Fo r t h i s e xa xp l e I wi l l
again use the prograx COPY )(+. For a list of other prograxs
for copying and checking disk speed, consult Chapter II. Do
the following steps if you have the prograx (also read their
directions in the xanual). If you don't have the prograx or
one sixilar to it, read along to see what checking the drive
speed i s a l l abou t .

Step 1: Rexove the cover frox the disk drive(s) to be
tested. Use the dtrecttons in the preceding chapter
to help you.

Step 2: Insert the copy prograx (Copy ][+) and boot the
systex and wait for the xenu to appear.
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Step 3: Select Q~ g . To the right of them enu wi l l
appear four options. The program is asking which one
y ou want t o v er i f y :

DISK
FILES
IDENTICAL F I L ES
DRIVE SPEED.

At t h i s p o i n t i t a sk s
which d i s k dr i ve t o verify. Select the one you want.

Step 5: Now it asks you to insert the Copy '1I+ disk into the
drive to be tested. The Copy )I+ disk can't be w ri t e
protected! I get very nervous when my software is
naked to the world so I usually insert a scratch
(blank or j u nk ) d i sk . Us i ng a d i sk o t h er t ha n Cop y
)I+ won't affect the test results.

Step 6: Press return to begin the test. The program wil l
then give a reading of the disk drive s peed i n
microseconds and specify a range for the s peed ( 1 9 8 -
202 microseconds). Example:

DRIVE SPEED SHOULD BE BETWEEN 198.0 MS.
AND 202.0 MS .

D RIVE SPEED IS 2 0 0 . 1 M S .

To calculate the speed, Copy ][+ writes to a
l oca t i o n o n t he t es t d i sk ( t h i s i s why th e d i sk
can't be write protected) and then times how long it
takes for that location to make a complete rotation.
Thus, the longer it takes the greater number of
m icroseconds r e co r d e d , and the slower the drive is
going. This number will fluctuate a few tenths of a
microsecond as the disk rotates, which i s n or ma l .

Step 7: Now to set the s peed. M os t so u rc e s h av e recommend
setting the speed so that it is sl i g h t l y sl o we r t ha n
t he r e c ommended s p e ed . Th e argument goes that as the
system ages parts get looser and the friction
decreases, causing the disk drive to run faster.
From the tests I have done on drives, this seems to
be a v al i d po i nt . I us ua l l y a d j us t t he dr i ve speed
at about 200.5 microseconds.

Other drive speed programs, such as
Locksmith, show a graphic display of the speed with
dots i nd i ca t i n g t he dr i ve s peed and n o n u mber s
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given. I usually set the dot indicator to near the
aid line (corresponds to 200 aicroseconds on the
Copy)(+ p r o g r aa ) o n t he S LCN s i d e o f t he d i sp l a y .

SLCN FAST

W e~ o

To adjust the speed turn the speed adjust screw in
the back of the drive with the drive running.

11 % l l i l l<

i Scree

Turn it a 1 ittle and then note the response on
the screen. Continue to adjust the screw until the
speed is where you want it. Now, test the other
drive (if you have two) by pressing the ESC button
and selecting the saae options except the disk drive
choice.

That's about all there is to the speed adjustaents. Ii
this doesn't solve soae of the probleas that occur, it
sometimes helps to switch the drives around. Also, when
using bit copy prograas «ith two drives, its a good idea to
have the drive speeds the saae on each device.

A last note on disk drives and repair. If a problea has
been isolated to a drive, and chip swapping, cleaning, and
the speed adjustaent did not solve the problem, then it' s
tiae to drive the drive to the garage. A few other
adjustaents can be aade on the drive but these require
knowledge and equipment that is best left to those in the
service c e n t e r s .
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Chapter I X : C h 1 g S uwa g g 1 n ~ P r o a e c%u r e e

It has coae to this: the problea 1n the coaputer systea
has been diagnosed and isolated to a aodule as described in
chapter V. At this point the road divides and you could
follow the path «ell traveled to the coaputer service
center. But no, you have chosen that not so poetically naaed
path ca l l e d c h i p s w app ing t

3Q m> •

gHiP ~~
~~op

4o

This route is the last resort for the brave and patientuser. Th i s ru gge d 1nd i v i d ua 1 1 s t n o t on l y f i ze s hi s / he r f l a t
tire, eats the right cereal, but also dabbles in high tech
r epai r s .

No» that the 5uices are flow1ng properly we can descr1be
how to test the chips. Before doing the swap, t h o u gh , l e t ' s
take a look at a chip. The black chips 1n the Apple coaputer
are actually )ust holders for the integrated circuit that 1s
eabedded in the plastic body. The chip itself is about an
eighth of an inch square in aost of the chips and is
connected by thin wires to the fingers that stick out of the
plastic. On each chip is a notch at one end or a saall dot.
Exaaine the chips in the coaputer and look for these traits.

Cbip
~O

yP
~+

Chip swapping IX-1



The t of ch ip s w a 1 ae no a a t t e r w hi hc
board you are d t aagnoslng. I t 1s eatreael 1 ave
t he ch 1 y or iented ln th e r s oc k e t s e

o f and r e saove the d i s k 1n ter f a c e
v e o w t h e c hi o k d t e

putt in g c i r cu i t s
c nuabered, s t a r t i and continui ng

t ot l be e white d oot aa rks wh er e
t he hol e i n t h oe socket f o r one i n P
al h ki ng$ ei t her a n otch o r a saa l l

ar l ab e l s t he end of t h e ch i w
n hen inser t ing ch i

c h1p 10 t t hee saae end as t h ee as the white dot.

White Det
Be sure t o h a n d l e c h i s wps with ca r e . G rou n

an a v o i d bending the c ips . Handle
contact s a s l i t t l ee as ne c essare ry.

No» toto re a o ve a n d 1 y t he d i s
d fo , chip s1de up. Nowo t s u r f a c e

printed on its t 0
n a s t r i a g of nuabers and l e t p. For

o st of t h e ce chips a lso havave the1r nnaaes iapr int d
e n o ar d n e aar the socket oca te the I S05 o n t he

green board near t h e c h 1P-

CD
5g~ ~ y>sevres'T H7VL~o<

1 @<vs ~

Chip swapping IX-2



Using the chip pullers, grasp both ends of the chip and
pull up «ith a slight rocking aotion to work the chip out of
the socket. Never use your fingers to do thist Besides
getting stabbed with a pin often your fingers s l i p an d o ne
end of the chip coaes out first and the pins on the other
e nd coae o u t be n t .

Removing larger chips or stubborn ones soaetiaes require
some no t - s o - g e n t l e pe r sua s i o n . I us ua l l y use a saa l l f l a t
blade screwdriver or a knife to wedge up one en d o f t he ch i p
and then the other. The chips are extreaely tough and can
take a lot of pressure to their bodies. Occasionally I use
one chip to give leverage to another chip. The saae i s no t
true for those fine little aetal legs. Once the chips are
loosened, use the chip pullers to reaove thea.

If a pin is bent in the process, use a k n i f e , f i nger na i l ,
or a flat edge to bend the pin back tn position. To do this,
place the knife edge flat against the surface of t h e p i n a nd
apply pressure to the whole pin. I have a anaged t o
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straighten badly Iangled pins by using this aethod without
breaking thea off. Hy thanks to our shop teacher, 'Mes
Raasey, for this suggestion.

@hen it coaes tiae to put the chip back in first ground
yourself and then check the orientation of the chip to the
socket. Is the notch on the chip near the white dot on the
board'? If it is then grasp the chip at its ends with your
fingers and start one row of pins into the socket. Then
apply pressure against those pins and direct the other row
of p i n s i nt o i t s re cept a c l e . Us ua l l y t he Ietal fingers tend
to be spread a bit wider than the socket an d s o p re s s ur e i s
used against one row until the other ro» lines up with the
socket. F i n a l l y , pre s s t h e c h i p i nt o p o s i t i o n .

®PS !

T kae A r t : o S c= h 1 ~ e e a ~ g 1 a g

One of the nice things Apple did was to socket rather
than solder lost of the chips used in their systeas. This
aakes it possible to reaove individual chips and test thea
in a g ood s y s t e I ( t h i s pr o c es s s h o ul d s o und f a i i 1 iar t ) .
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Though Apple is soldering xore chips tn on the new
coxputers, there are still enough socketed ones to xake chip
swapping useful. Any of the socketed boards can be tested:
the xother board (a long jobt), analog card on the disk
drive, the disk interface card, the eighty coluxn card, the
prin ter ca r d , e t c .

The process, as one of our students told us, 1s very
s ixi la r t o t es t i n g a ba d s t r i n g o f c h ri s t xas t r e e l i g h t s .
These are the type of lights that if one goes out they all
go outt First, you need a good string oi lights and then one
by one you rexove a bulb frox the bad string and insert 1t
into the good string. If the good string lit up the bulb had
to be good. If 1t didn' t, the bulb was bad and needed to be
replaced. The process continued until all bad chips..er..
bulbs were f ou n d .

Let's try this process «ith the analog card on the disk
drive. If you are lucky enough(?) to have a bad disk drive
this 1s the tixe to bring it out for testing. If not, we
will xake a problex. Note: to do these tests a good xodule
is needed to test the bad xodule. In this exaxple, a second
drive is needed. First boot your good systex with a test
d isk t o b e su r e i t i s f unc t i on i n g p r o p e r l y . N o w , f o l l ow
t hese s t e p s :

LJOIXLCL'
disk drives. Mark the bad drive with a piece of
xasking tape.

R exove th e L S 125 c h i p a n d
carefully bend the pin across frox the nuxber one pin
out. Re insert the chip «ith this one leg unsocketed. You
don't need to seat the chip all the way in- )ust enough
so all oi the other pins xake contact.

Yes, we hear those gasps- fears of daxage and shock that
we would suggest xutilation! But rexexber, this is a
learning process and the best way to learn is by doing.
Besides , t h i s c h i p 1s pr i ce d a t abo u t 0 1 . 2 5. I f buxbl i ng
fingers break off a pin it isn't an expensive
replacexent. Also, this chip is the xost often replaced
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c hip i n t h e Apple I I co mputer and i f y o u p l a n t o d o c h i p
s«apping you might as «ell practice on this one.

Connect the bad dr ive to the
system, insert the test disk, and try to boot the
systea. Observe «hat happens. The read/write head should
retract to the 0 track and do nothing. You have isolated
the problea to the drive Nodule since it is the only
change aade in the good systea. Good jobtt The drive is
bad and under noraal c i rcuastances «ould need to be
sent in for repair. But the folio«ing procedures takes
the concept of aodular isolation one step further.
Consider the chips as aodules «hich can be tested in a
good systea to find bad ones.

4. ~~ : D is connect the bad drive and place it on
the left of the computer. Connect the good disk drive to
the system and test it, again to be sure t h e s y s t e w i s
functional. Place the good drive on your right and the
right of the coaputer. Put a protective pad next to the
g ood dr i v e .

e] g
4 7~ ~ ~ ~ ~ ~ A
M M M ca a f a t

5. ~~ g: No w for check ing the l ights, uh,chips.
The positioning of the drives, computer and pad as above
is important so that chips don't get aixed up. The
general rule is that the good chips g~~ cross
over the computer and the suspected bad chips
i~~ cross over the good drive to the pad. This
«ay good chips never get mixed up «ith the bad chips.
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First, systeaatically plan the attack. In «hat order
are the chips going to be tested? For the analog card,
start in the upper left corner with the ULN2003 chip and
w ork counter c l o c k - w i s e .

8
~0tl S

4R tl m)
y KW( )®g t

6. Be sure the power i s o f f and
ground yourself at each chip reaoval and insertion step.
Reaove the good ULN2003 chip and put it on the pad.

7. Re ao ve the
suspected ULN2003 chip froa the bad drive and insert it
into the good drive in the proper orientation. Insert
the test disk and turn on the coaputer. If the systea
boots properly the chip is good. If it doesn't the chip
is bad or a pin accidentally was bent under the chip. In
this case it should check out OK.

yourself. Reaove the ULN2003 chip froa the good drive
and put it in the bad drive. Return the ULN2003 chip on
the pad to the good drive.
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* ** * * * * * * * *

g~f,: Even if the chip tests out good, r eturn a l l
c hips back t o t he i r or i g i n al l oc a t i on - - don ' t l ea ve t he
ULN2008 chip froa the suspected drive in the good drive
and put the good chip in the suspect drive. If chips
aren't restored to their original sockets, other
problems that haven't been identified in the aodule can
be transferred to the good drive.

* *** * * * * * * *

9.
saae for the LS125 and be sure to have the ptn bent out
s l ight l y « h e n p u t t i ng i t i n t he t e s t d i sk . Do e s t he
systea «ork? If not then that is a bad c h i p and needs
to be re p l aced.

10.
in 11ke aanner. One bad chip does not guarantee that
there aren't others. In fact, usually both the LS125 and
the 8470 chips take a dive «hen the disk drive is
connected to 1ts interface card 1ncorrectly.

of the chips in both drives should be back in their
original sockets «fth the bad chips properly aarked in
soae «ay. Since I like to use chips for bugging
equipaent in re p a i r c l as s es, I usu a l l y aa r k t he i r
underbellies w1th a s«ipe of «hiteout and add them to ay
c hip col l e c t i o n .

Now that the bad chip(s) have been located, « hat t o d o ? ?
Since we «ork «ith over 250 coaputers «e keep a lot of chips
on hand. For the person with only one coaputer and aaybe a
friend that has one, it is a good idea to buy only a few of
the aost coaaonly zapped chips and wait until the others go
bad before buying thea. Always take the chip in «ith you to
the electronics store- it will speed up the process.

Here is a 11st of the chips in the Apple coaputer and the
ones that are hot iteas and should be purchased. The
location is the intersection of the letter ro« and nuaber

coluan on the card. For exaaple, on the disk 1nterface card
the LS125 is in the ro« aarked B and coluan 4. See chapter
III for further explanation. Most of the chips are priced
between one and five dollars. The chips «hich are aarked as
Apple products usually aust be purchased froa Apple.
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C h 1 p s f o r C oapu t e r S y s t e aa

DISK DRIVE ANALOG CARD
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ULN2003 n o * Rarely has this one
g one o u t .

LS125 yest t t f B4 a A I us t t I f t he d r i ve
has a b a d ch i p i t i s
a lways t h i s one .

CA3146 no A3 x Fe» p r o b l e a s .
3470 yes B1 * Often goes «ith the

L8125 c h i p .

80 COLUMN CARD

1
37

A ~ T>

Wart

c

LS75 no A1 * N o p r o b l e a s .
LS374 no A2 • C1 * N o pr ob l e a s.
LS245 yes C5 * O c c as i ona l - in

o ther c a r d s .
SY2158 no * N o pr ob l e a s .
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DISK INTERFACE CARD

s~ HHHr
~ oS

3a3 ~sr i

~s»

LS174 no A3 * No p r ob l e a s .
341-002-0 1 no B3 * A p p l e p r o d u c t .

(Prom P6)
LS323 no C3 * N o p r o b l e a s .
341-0027 no D3 * A p p l e p r o d u c t .

( Proa P 5 ) '
LS132 no A2 * F e e p r o b l e a s .
LS05 no B2 * S o ae pr o b le a s .
9334 yes C2 * S a ae a s a b o ve . S a ae

LS259 ch l p.
NE556 no D2 * R a r e p r o b l e a .

EXTENDED 80 COLUMN CARD

C 7 g

~ 37 'I

LS245 yes B1 Soae p r o b l e a s .
LS374 no B5 * N o pr ob l e as .
RAM Chips no Ai-AS * S e e R A N u n de r a ot he r

board .
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MOTHER BOARD CHIPS

MM741 no A11 * No p r o b l e m s.
NE558 no A12 * No p r o b l e w s .
LS244 no B1, B3 * Rare- b ut a l l c h i p s

a re rare problems
on th e a a i n b oar d .

LS245 yes B2 * Rare - b ut a l so on t he
80 co l uwn c a r d .

LS138 no B5 * No p r o b l e a s .
C PU ( 6 5 0 2 ) no B4 No p r o b l e m s.
LS02 no B8 * Rare pr ob l ea .
74109 no C1 * No p r o b l e m s .
LS10 no C5 * No p r o b l e w s .
LS154 no C10 * No p r o b l e ws .
LS251 no C11 * No p r o b l e w s .
3 41-0 1 7 0 no DI * Rare p r ob l e m

Apple p a r t .
LS374 no D3 * No p r o b l e ms .
3 44-0 0 1 0 no D4 * Apple part-no problem.
3 44-0 0 2 0 no D5
CD ROM no D8

( 342 - 0 1 3 5 )
EF ROM no D10

( 342 - 0 1 3 4 )
Keyboard ROM no D12

( 342 - 0 1 3 2 )
AY360093 1 n o D14
V ide o R O M n o F4

( 342 - 1 3 3 )
LSI66 no F5 * No p r o b l e m s .
RAM chips no F6-13 * Pew p r o b l e w s .
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So your bag of chips includes: I.S125, 3470, a nd I S 2 45 . Y o u
«on't even need a tool chest or have to rob a bankt

Many people have been scared ofi froa chip swapping by
fear of daaaging the system. Wi l l a ba d ch i p i n a goo d
s ystea cause d e c a y in that system? In ay experience «ith
1000+ s«aps this has not happened. What aore reassurance
c ould you want?11 Essent ia l l y t h e wires are b r o ken i n t h e
chip so there is no flo» of current. If the chip has aelted
to the point where it looks aore like one of your kid's
plastic aniaals then maybe it could cause daaage fn another
aodule. But then, you could also tell that the chip was not
functioning properly.

All of the cards are fairly easy to «ork with except the
aotherboard. Gain soae experience «ith the eas1er boards
before tackling the big one. Mhen the time cowes «hen you
need t o c h i p s« a p t he aain board, start with the o nes t h a t
have a yes on thea in the chip list. If those don't do the
trick, then systeaatically check each of the other c h i p s . I
have had about 8 bad aain boards in the last year. All of
thea were fixed by s«apping chips.

One other itea that can be fixed for about 40 cents is a
blown ( l i t er a l l y ) ca pa c i t o r on t he ana l o g c a r d of t he d i sk
drive ( l oca t i on A5 ) .

8 i i i i 'I j S@

snn I

g ll0 ytl8

Ii t e l l - t a l e s i gn s s u ch as t h e c a s i ng i s of f t o one side,
the t«o «ire leads are «renched in the same direction, fluff
1s stuck to parts on the drive and floating in the air, and
a rubber stopper on the capacitor is hanging on the wire
like a bead on an abacus then that part is ripe for
replaceaent.

Chip swapping



To replace the capacitor, purchase one which will work
(ask your friendly electronics person to look at yours> and
will fit under the cover. Reaove the analog card froa the
drive and unsolder the capacitor. Orient the plus (+) and
ainus (-) connectors so they correspond to the aarktngs on
the a n a l o g ca r d .

Put the leads froa the new part in the holes and solder thea
in place. Snip off the ezcess wire and bend the capacitor so
that t h e cove r wi l l f i t ov er i t . You wi l l pr ob ab l y nee d t o
check chips as well when the capacitor is blown.

O ccasional l y , y o u w 111 t e s t a l l t he c h i p s o n t he b o a r d
without finding any culprits. Before taking the part to the
coaputer store for repair check the bad systea in the
computer. Sometiaes all that sweat, swearing, and reseat1ng
of chips scares the coaputer into coapliance. Actually, the
reseating of the chips soaetiaes re-establishes contacts
t hat had become cor r oded .

Good l uc k « i t h ch i p swa p p i n g . Wo r k s l owl y an d car e f u l l y .
If you are in a pinch for tiae then this process should
«ait. The end result of a hurried )ob is a ch1p that ends up
backwards on the board or another burned out chi

H3vf A8Qy
VWO l.SSS

Qs SKI D
lh 2Q ~

Chip swapping



Chapter X: T e s t P r o b l e m s

Dur tng the course «e teach on coaputer Iaintenance and
repair participants are challenged to solve over thirty
systea bugs . Host of these probleas «ere ones that we had
to deal with during the last three years of keeping a school
district's coaputer running. Her is a saapl ing of these bugs
for t h o se w ho would l i ke t o c hal l en g e t h e i r pr ob l e a so l v i ng
sk i l l s .

The probleas are divided into two Ia)or categories. The
first type is the f ixable k ind. These can be repaired on
site and don't require aodule isolation or exchange. These
defects can be solved by using observation and following the

sixple pr o c e dures out l i ned i n cha p t e r V ( ch i p pu s h i n g ,
checking connections, etc.)

The second type are lore troublesoae and require Iodule
swit c h i n g . I t i s as su a e d t ha t a l l t he s i ap l e s o l ut i o ns ha v e
been tried and the syaptoas still persist. These reduce to
aodule puzzlers test a student's ability to apply the five
step diagnostic procedure given in chapter V.

In these exaaples visual indicators are shown with each
probleI to indicate the status of the systeI. The disk drive
light, coaputer light, the speaker in the coaputer and the
aonitor display are illustrated for you to coapare with your
bugged systea. Here is .a key to the illustrations:

DRIVE COHPUTER COHPUTER HONITOR
LIGHT SPEAKER

O
O C p

O O O
o o O O
~ ~ O

ON OFF ON OFF ON OFF ON OFF
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These are test situations but you could also use these
eraxples to help diagnose real coxputer problexs. The
xoni t o r d i sp l a y w i l l a l so sho » «h a t t yp i ca l l y app ear s on t he
screen during each bug attack. A description of the
xalfunction and «hat caused it is provided as well.

And now fo r t he . . .

* **A** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

F I K A B L E S
(ON SITE MAINTENANCE)

* ** * * * * 0 * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Directions: Use the sixple solutions frox chapter V to
diagnose these problexs. These can be repaired without
xodule exchanges o r c h ip s w app i ng .

1 . S y m p t o m : The c oxp u t e r
s eexs t o b e d e a d . T h e xo n i t o r
l ight i s o n bu t n o s c r een i s
displayed. o o o

o o o o
~ ~ o

Re a a o n : The power cord is loose at the power source.
Duxb, huh?1 Me have fixed a lot of coxputers by pushing 1n
plugs. You can create this syxptox by loosening the
connect1on at the coxputer end of the power cord.

2 . S y m ~ h o m : No video
i xage. Al l o t h e r in d i c a t or s
funct ion no r x a l l y : t he d i sk NOboots, the coxputer light is e
on, t h e spe a k er b ee p s . O o o /o o o

o

R e a s o n : Bot h t he br i ght and contrast ad)ustxents
are set incorrectly. The contrast knob is usually 1n the
front of the xonitor and the bright is in the back. To
create this bug, first check each knob separately to see in

T est Pr o b l e x s X-2



which direction they have to be turned
on.

Both k ob h t bo e ad j us t ed r o ep operly before the picture
ail 1 return to normal.

Ah)us)
L'rob~

3. B my p C a ma: T he c oap u ter
seeas t o w o rkr k co r r e c t l y ez c e p t
the st e spe a k e r d oe s n o t I akIa e an y
sounds.

7-
o a O+Ow 0 o Oa

Re a a o n : I f ouyou are a teacher, this is
e o knox how to create and fir. Nu

t h A p p l k of t h e kthe o t e spe a ker w h i c h c a n be v e rery
s. oaetiaes the 1 it e 0

d a er so t e a c h ers oor superv i s o r s d o n ' t hea r
sinful gaaing sounds.

To disconnect the speaker o en t un er
d d 1 1 h

T o I a kak e harder o , p gk t h ob l 1 i t t l h d
s one of the too i

be tt h d o ly b tut nothing will pass the speaker' s
l i p s !

Test P r ob l e as X-3



4 . S y sa~ t : o sa: The sy s t e a
runs correctly but the visual
appearance of t h e k eyb o a r d
ti c k l e s y o u r I i nd . Al l i s no t ca,rLAoa
right. A touch typist friend
types CATALOG and CATALOG
appears and a list of the
f i l e s 1 s d i sp l a y ed . Y o ur
hunt-and-peck t y p i n g pr o d u ces
CLTLAOG instead of
CATALOG

O a o
O O O jC5

RE A S O N : If you happen to run around with the wrong
crowd this little problea is bound to cole your way! Yes,
the A and L keycaps have been switched. Reaove the caps
carefully and then ref it thea on opposite steas as described
in chapter I I I .

I I e

5» S p hLQ C o s l » The s yst e a
f unct 1 ons properl y, but the
paddies, joysticks, pads, etc.
don't w o r k .

O C I
0 o

• 5

Re m a o n : The pa ddies, pad, etc. connector is inser ted
backwards 1n the input/output socket of the coaputer.
Instead o f ha v i n g t he no t c h ( i f the r e 1s one ) '! ) f ac i ng
toward the keyboard it is aiaed at the back of the coaputer.
The pad or j oys t i ck wi l l not wor k 1f t he padd l e t es t i s
used. See chapter IV for the test prograa.

6 . S y m ~ t : o e : Shen t he
coaputer is turned on it
beeps, x a k e s « e i r d s o u nds , t he
screen r o l e s th r ou gh a se r i e s
of different displays, the
disk drive refuses to work,
and the poor fool who turned
on the systea «ill have a
heart attack!

O C h
O C»
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Ra m e o n : One o f ay fa v or 1 te bugs 1 The Apple I Ie
coaputer has a built in test of the systea t h at ca n b e
activated by holding down the control key, the closed apple
and the reset key at the saae tiae. The coaputer will begin
a series of tests and after a fe» seconds «ill display the
aessage '

KERNEL OK

You can also include the open apple key with the other three
and t h e c o mp u te r w1 1 1 d o t h e sa ae t e s t b ut « i l l i n c l ud e
«eird sounds befitting the best science fiction Iovie.

How can you get the coaputer to go into this test pattern
for an unsuspecting victia? After having it happen to ae
I any t i l es I f i na l l y r ea l i z e d h o w i t can b e a c c oap l i s h ed .
The two apple keys on the sides of the s pace bar a r e
connected to sale location 1n the coaputer's aeaory as the
push buttons on the paddies, pads, and )oysticks. Soooo.

. .

Plug in the paddies or
)oystick. Then, use clear tape to hold the push buttons in.
This is the sale as hold1ng the two apple keys down. Mhen
the coaputer is turned on the coaputer is basically doing
1ts own CONTROL-RESET and, since the buttons are down, it
activates the self test. If you «ant to aake the problea
1nvisible and you have soae cheapy paddies, you could open
up the paddle boz and and solder the switch closed.

leee lee
seer hei
S

OO

0 o o 0 0 0 0
H O

T est P r o b l e a s X-5



These are great f un! Just
turn thea upside down or put a book on the buttons. To
c onfound your victias, assist t hew b ta k i
d urin o n e o fg o their tests ( There's nothing wrong «ith this
coaputer! ) and then putting it back th bon e uttons for the
next .

7. S y aag C a sa: Al l s ign s a r e
go for a few seconds, then the
disk drive growls, the
coaputer beeps and an I/O
error ae s sage or a * wi t h so a e
nuabers ( aachine l a nguage)
appears on the s c r een. o o o eirer

0

Xt~m m m m : It is so easy to blaae the coaputer, but this
e vent i s br ought to you by a bad d 1 sk 't To aake th 1 s d i sk, do
as descr ibed i n c hapter V I I . Ba s i c a l l y , t h e d i s k i s
ini t i a l i ze d « i t h a par t o f t he d i sk ope r t ioperat ng systea
a iss i na ss ng. The coaputer daes f ine until it gets last in DOS.

For our workshop on repair a n d a a i n t e nance, we have a s et
of i n i t i a l i ze d t e s t d i sk s . E a ch o ne i s a s s i g ned to a
coaputer. Just before this debugging exercise I swap an
identical looking bad disk with one of the good ones.

8 . S y e p C o e : The coaput e r
l ight c o a e s o n , be e ps , a n d
d isplays A p pl e ) I on t he
screen . T h e d i s k dr i ve doe s n ' t
respond. No cursar i s $(tc >l
displayed on the screen until
a control-reset is pressed.

O a O
O O
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R e a e o n : The d i sk dr i ve i s con n e c te d t o t he DRIVE 2
connector on the disk interface card. The coaputer always
looks at DRIVE 1 on the card for a disk drive. If none is
t here i t ) us t k i ck s u p i t s f ee t a nd «a i t s unt i l i t sees
one. I t c ou l d b e a l ong w ai t !

This particular situation happens «hcn equipaent 1s loved
around a great deal. Soaeonc will set up a dual drive systeI
and then the next period (school- right?) your fellow
teacher takes one of the drives (Drive 1) and connects 1t to
another systea. Instant frown and worry affects the next
user of that stripped coaputer.

9 . S y m p t o m : @hen t he
coiputer is turned on the
speaker be e p s, l ake s «e i r d
sounds, the sc r e en r o l e s
through a ser1es of different
d ispl a ys , a n d t h e d i sk dr i ve
refuses t o «or k . Thes e ar e t he
saic s y a p t o i s a s n o . 6 abov e .

O O

CI

Re a e o n : The keyboard cable connection to the aain'
board i s l o o se . I f t he c a b l e i s l oo se , bu t i s s t 1 l l aak ing
soae contact the coaputer will usually go into a test
p atte r n .

ask

g~st p>t
10. S ga m p t a m : The c oaput e r

beeps, thc keyboard light
c oaes on , a n d t h e sc r e e n c o a e s
on proper l y . T h e d i s k dr i ve
either f a i l s t o co l e o n or 1t
does but doesn't boot the
systea.

o O
o Oa
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Ra a . a o r s : Th i s i s s i au l a t ed co r r o s ion o n t he d i s k
interface card (l. e.> tape over one or aore of the
contacts. The effect of the corrosion is to interrupt the
coaaunication between the coaputer and the disk dr1ve. If
you happen to tape the contact that supplies power to the
disk drive then the lights are out tonightf If you happen to
tape the ones that transfers inforaatlon between the
coaputer and the drive, then the coaputer spins but no
inforaation gets past the tape.

I use clear tape so it is harder to detect. Just reaove
the drive card and put the tape over soae of the contacts.
Reinsert the card into its slot.

DQluE 2.g

1 1. S y m p t o m : The s ys t e a boo t s u p
correctly, but when PRES is entered
to turn on the 80 coluan display
the coaputer either reboots, hangs,
or doesn't respond at all to the
coaaand.

O ~ O0
Cl

Re a a on : Another instant rust c ase 't This t ixe the 80
column or extended 80 coluan card is taped. Depending on
«hat fingers are covered, the above results «111 occur.

12. S y 'm ~ C a m : Ra n doa characters
f ill the screen when the coaputer
is turned on. The disk drive
usually «on't work and none of the
keys have any affect, including the
control-reset or control-open
apple-reset coabtnations.

e o ~ p+ o ~
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Re a e o n : One of the RAN chips ls loose, causing this
total breakdown of the systea. To slaulate this disaster
turn off the coaputer, ground yourself and extract one of
the RAN chips (located at F6-F13 on the aaln board) using
t he ex t r a c t o r .

~4g boae4
ca 4w eye«

l

Vfbf P
Rom

I O i ( iZ i 3 i 9

Then set the chip above the socket with at least one pin not
aaklng contact. Turn on the coaputer to see the response. If
lt functions properly, power down and loosen the chip a
little aore and test again.

+ : T h e sa a e t e s t ca n be
done on your coaputer but the RAN chip aust be one ln the
f i r s t ro w. (Reae a b e r> t he Ap p l e I I a nd I I + wer e ab l e t o
function as 16K aachtnes so only the first 8 chips are vital
t o i t s ope n i n g c er e a o n y ! )

T est P r o b l e a s X-9



13. Sy rup Co sa: The c o aputer
l ight coaes on, but no speaker
sound and the disk drive is
dead. None of t h e k eys have
any affect on the systea. The
s creen i ~ ~ g d i spl a y s
vertical bars of alternating
l ight and b l a c k . 0 a

O e +
0

Re a s o n : The LS24S chip is not doing 1ts part in the
s ystea. T h i s a a i n b oard chi p l o c a ted a t B 2 w i l l ca use t h i s
problea if 1t 1s daaaged, or in this case loose. Read nuaber
12 above for procedures for setting up this situation.

* ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

R E D U C E T O A M O D U f E

* ** * * * * * * * * A*%*** * * * * * * * * * * * * * * * * * * * * * * * * * * *

Many of these problems would be caused by bad
chips or other parts. Chips can be made b ad for these
exercises by carefully bending one of the pins out or ]ust
reaoving the chip coapletely.

1 . S y sa p Co a : Al l l ook s
normal except the aonitor has
n o pic t u r e .

o ~ o0
CI

Re a a o n : Peop l e first suspect a defective aonltor and
are ready to send 1t in for an expensive repair. The problea
is the 02-03 v1deo cable from the computer to the aonitor.
Me «ere lucky enough to f ind a bad one (it only took us
about 30 ainutes of frustration!). If you want to set up a
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p rob le a s i a i l a r t o t h i s , t a pe t he o uts i d e e d g e o f t h e
aoni tor jack wi th clear tape and then sl ip the v ideoconnector over the tape. This won' t b l a n k t h e scree n b u t i tw 1 l 1 b l u r 1 t .

2. R ~ m g ) t ; o sea : T he sy s t e a
a ppears t o b e n oraal . Th e only
problea that occurs is when a
progra a l s t o be saved on t he
t es t d i s k . Th e aessage

@RITE PROTECTED

appear s o n t h e s cre e n . o O o

~ 0 ~

R e a a o n : The write protect switch is mal func t i on i ng .
To s i a u l a t e t h i s pr ob l e a , r ewove t h e d r i ve c over a n d sc o t c h
tape the switch in the down position. In this a ode t h ec ompute r i s unable to store inforaation o n t h e d i s k .

Test P r o b l e a s X-11



3 . S y m p t : o m : Ever y t h i n g
f unct l ons proper1 y e xcept the
systea ne v er boo t s a n d t he
disk drive continues to spin
«lthout results.

O 0 0
0 e

R c a e o n : Th i s a s a ty p oa of a bio«n LS125 chip on the
s r ive. To set this up, reaove the dthe dr l ve cover an d

extract the LS125 chlchip. This chip suffers the aost in the
A 1 e Ipp e I systea so it ls a good one to test.

4. B g m ~ t : o m : The co a puter
responds pr oper1 y bu t the d l sk
drive never bo ots .

O
0

0

Re a e o n : Th i s i s a bad 9 334 c h i p ( sa l e a s a n
the disk interface card. If ou b
syaptoas « 1 1 1 occur depend lng on your choice of pins

5 . S y m p C a m : T he c oap u t e r
1 ight coxes on, but there ls
no speake r sou n d a n d t he d i sk
drive is dead. None of the
keys have any affect on the
s ystea . Th e s c r e en
pygmy~ displays
vertical bars of alternating
1 lgh t a n d b l ack .

0 0 O
0 e O
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Re a e o n : T he I.S2 I S a t l ocat i o n B 2 o n t he aain b o a r d i s
bad. Again, pins can be bent out to siaulate this problea.
See nuaber i2 under fiaables for sore inforaation.

6. Sy s ap t o aa : One o f t he
fol l o w ing « i l l occ ur :
(a) Th e co a p u t e r « i l l f r ee ze

up+
(b) Typing PRN3 has no affect.
( c) P RN3 w i l l t ur n on t h e 80

coluan screen but holding
down the RETURN key
produces ra n doa c harac te r s C ) C )
on the s c r e e n .

CD

Re a a o n : Th e f S2 45 c h i p on t he ( e x t end e d ) 80e en e col uan
card i s d e fs e ective. Different syxptoas will occur dep dir e pen ng
on whwhich ptn you bend out or how a defective chip was blown.

7. Sy sa p t o sae : The c oi put er
seeas to function correctly
but siaple logic errors occur.
Exaaples : I n a spr ea d sh e e t
prograa 8 a l wa ys occ ur s i n
any of the aath operations. In
BASIC prograaaing the coaputer
can't follow its coaaands.

o a
o a O

CS
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R e m a o ter's CPU chip or o n e o ff the RON s 1 s
nda p n ot o 1 l t t h i

o handle t h e ch i p w«lth ca r e bec a s e oaost
0 f these are Apple parts an arts and aust be pu rchase
A l e s e r v i c e c e nte r .PP

aodule ex e r c i se s i n v o l ve
bad. I f y o u ar e s e r o u s1 b 1

others, s t a r t co11 t l d f t i
e sy e c a use and ask ot h ers o

Soaetiaes electronics repa
parts.

i n t h e repair class «e have a few people w ho want t o
ds and tr y sw apping c pchips. These f olks a r e

se t o f i nd ad 11 t he b a d t e st c ps
t he r oo t o f e vev h b g ged systeas!evil i n t e u

t or train others,o s t ha t
everyone heedss the ca u ot l o or k lng with coaputer systeas

ter I I I ) . M e h a v e ah ad hundreds of pe peo le go rth ough
inin a n d we have daaaged equ p t esul aent only when t est hese r u l e s

hasized enough. On e disk dr v e
roduce great defective c p

class deaonstrations u
bend pins'

results of these ex erclses are phenoaenal . Me h a ve
udents (a e ad l sp e c i a l i s t s , ght h school student

s, pr i n c i pa ls , e tc .. ) who, i n s oa e
id of the Apple. After

SO r obleas we have to watch t hese c
h awk or t hey w i l l acc i dental l y

drive or c o aputer $ u st s ot o t h h t
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Appendis : C o s ap u t e r R c p a 1 z - P r e t e e C

Directions: Are you good enough to handle the Apple coaputer??
Of course you arel But here 1s a test to keep you in doubt. Take
the test and then coapare your answers «ith ours h i d den i n t he
book. If you found all the answers please send thea to us so we
wil l k n o w what t h e y a r e ! t

Shat 1 s t he saa l l hol e i n t he d i sk
drive f o r ? '??

2 • How aany aotors are in the Apple
d isk d r i v e ?

3. Mhen the disk is in the drive is information read and stored
on the top or the bottoa of the disk?

4. 'Mhat chip is replaced aost often 1n the Apple computer
system?

5. Can you b l o w u p a ba l l on i n a j ar ?
Use a s a a l l aou t h )a r ( a ppl e ) u i c e
or ai l k fa r ) and a f a i r l y l a r ge
b allon . Ho l d t h e b a l l oon a t t h e
neck of the balloon and blow it up
unt11 i t f i l l s a os t of t he ) a r .

6. What does DOS stand for?

7. Describe in SOO words or less what SSDD, SSSD, DSSD, and
DSDD aean in reference to disks.

8. Shat equ ipaent do you need to hook an Apple coaputer to a
video recorder so that coaputer act ion can be s aved on v i d e o
casse t te?

9. T he sael l o f bur n i n g p l a st i c m e a ns .. .

10. How do you turn on t h e s econd disk
drive o f a t wo dr 1ve system?

G 1 ve ten good reasons «hy you
shouldn' t u se gener i c disks.

12. Descr ibe what appears on the s c reen
«hen all cards are reaoved froa the
c oaputer a n d i s t ur n e d o n .

Pretest



13. How do you u n s t i c k a d i sk i n i t s ] ac ke t ? The plastic won' t
turn because the jacket is squeezing it.

14. Here ar e s oa e s u p er p r i nt e r s an d c o a pu te r s . Each coaputer
can «ork «ith three printers and each printer can be
connected to three coaputers. Connect printer cables froa
each coaputer to ~ pri nter. The pr1nter cables aust
not cross each other or interference «111 occur.

• • • • • •

Cmnputgrg
• • • • • • •

• • • • • • •

• • o • • • • •

• •

15. Mhy t h e PR i n P RN6? ?

16. Descr i be ho w to f i nd a ba d b u l b ( s ) i n a st r i ng of all or
none Chr istaas tree lights. These are the type that if one
light is bad the system «on't work.

17. How can you re-boot an Apple IIe which is already on without
shutting the coaputer off and turning 1t back on?

18. How aany chips are on the Apple IIe a otherboa r d ?

19. Mhy d o d i sk dr 1ve s f a i l so a uc h?

20. One of the aost aispronounced words (top 10t) is data . Ho «
should i t be pr ono u n c e d?

21. How do you un)aab a disk that is stuck inside a disk drive?

22. How a an y t r ac k s ar e on t he standard formatted disk? How
a any o f t he se c an you use ?

23. After turning on the coaputer, «hat happens and why when you
type QQg. and press return? Mote that no file name is
given.

24. Mhy do soae disks, especially «ord processing data disks,
«hen booted cause the coaputer to beep and display:

* A =9 A X=5 6 Y= 10 P~ OO S=B7
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T R Y T H E S E F I R S T

1 C H E C K C O R D S C A B [ E S

2 C H E C K F O R P R O P E R S [ O T S
A N D C O N N E C T I O N S

3 R E S E A T C A B [ E S

4 R E S E A T S L O T T E D C A R D S

5 R E S E A T C H I P S

6 C H E C K T H E D I S K

7 A D J U S T T H E M O N I T O R





5 S T E P S T O D I A G N O S E P R O B [ E M S

S T E P 1 R V - D I S P F A Y S O U N D
I G H T S

S T E P 2 = R E M O V E P A R T S - [ O O K F O R
B A D M O D U [ E S

S T E P 3 = P T T E S T
C A R D M I T H O U T D E V I C E

S T E P. 4 = )gal'Q — C H E C K M O D U S E S
I N A G O O D C O M P U T E R

S T E P 5 = U ZL 2 '
P R O B [ E M



e xtended 80 , I X - 1 0
I N D E X i nser t i n g , I X- 4

l i s t i n g , I X- S . . .
L S02) V - 1 4
LS05) I X - 2

A+ Iagaz lne , I - 6 L S125) I - 4 , I X - 8 ) X - 1 2
Analog Card , c a p a c i t o r , I X- 13 L S244, V - 1 4
Apple: LS245) V - 1 4 X- 10 ) 13

computer, history, I-3 LS259, s e e C hi p ) 9 3 34
dealer l s e r v l c e c e n t e r , I - 6 I ark lng bad o n es . I X- 8
I I+ c o i p u t e r I I - 1, V- 2, X- 9 I otherboard , I X - 1 2

o nes to p u r c hase , I X - 1 3
pul l er , I I - 1, I I I - 5

BASIC Language, Applesoft, RAM) I I I - 1 1 ) V - 15 ) X - 9
V I I - 4 reaoval , I X- 2
B it c o p y : r eseat l ng , V - 4

Nibb le s A w ay , I I - 2 ROM, I I I - 13 ) V- 15
Copy I I + , I I - 2 , VI I I - 2 , 9 , 11 s tr uc t u r e , I X- 1

Board, l o c a t i o n s , I I I - 11 s wapping, I X - 1 , 5
Boot i n g , V I I - 14 Ut N2003, I X- 7
Bytes , V I I - 14 v ideo ROM. I I I - 1 1

Christaas lights, see
Chip swapping

Cable : C leaning :
d isk dr i ve , I I I - 9 , VI - 4 , X- 7 disks a n d dr i ve s , VI - 10
k eyboard , X - 7 s uppl i es , I I - 3
orien t i n g t o p i n s, I I I - 6 Coaaands, d i sk , V I I - 4
power, I I I - 8 Connector , I I I - 5 , V- 3
r eseat l ng , V -4 power, I I I - 10
video, -II I - S , V- 1 0, X- 10 t ap i ng , X- 8

Call A . P . P . L . E . , a a g a z i ne , I - 6 Contac t s , V- 4
Caa, see D i s k d r i ve Copy pro t e c t i o n , VI I I - 9
Capaci t o r , se e An a l o g car d COPYAI VI I I - 2 , 7
Card: Copying, V I I I - 1

80 col uan, I I I - 9 , I V- 3 b i t c o py , V I I I - 9
care, I I I - 3 , 5 f i l e s , VI I I - 3
c lean ing , V -4 aorals , VI I I - 1
disk dr 1 ve, I I I - S , I V- 5 , paraaeters , V I I I - 12

V-16 prob l e as , VI I I - 14
d isk dr i ve , b ug g e d , V- 7 purpose, V I I I - 2
pr i n t e r , I I I - 9 , I V- 4 track c o p y, V I I I - 7
r esea t i n g , V- 4 C PU, see C h i p

C assette , s e e S t o r a g e Creative Coiputlng, I-6
Catal og , I V- 2 , VI I - 6 , 7
Chalkboa r d , I I I - 12
Chip : Diagnostic steps, V-7

8 0 co l uan c a r d , I X - 9 Disk dr i ve ) I I I 9 1 1) V I 1
9 334 ( I S 2 5 9) , V- 1 6, X- 12 a nalog c a r d , V I - 7
analog ca r d , I X- 9 analog ca rd r ea o v a l , VI - 8
b urned , V- 15 bot to a p l a t e , VI - 1 1
care, I X- 2 cable c l aa p , VI - 4
CPU, I I I - 11) X- 14 c aa, V I - 9
d isk d r i v e i n t er f a c e , I X- 1 0 door, V I - 3

Index



Disk d r i v e ( c o n t i n u ed )
fe l t t i p , VI - 8 Head cleaner, see Clean ing
guide s l o t s , VI - 5 Hexideciaa l , VI I I - 13
head f i n g er , V I - 9
i n us e l i gh t , VI - 4
n oise , V I I - 9 , 1 7 I C ext r a c t o r , see C hip p u l l e r
p robleas , V - 1 5 Ini t , se e Di s k , f n i t i l i ze
readlwrlte head, VI-3,8
r eaoving c over , V I - 2
r ota t i o n a s s eab ly , V I - 1 0 Joddle, se e P a dd le
rotation aotor, VI-8
speed ad)ust sc r e w , V I - 13
s pind le , V I - 1 0 KERNEL OK
s tepper a o t o r , VI - 12 Key caps:
t est , I V- 5 space bar , I I I - 10
write protect r ewoval , I I I - 10 , X- 4

switch , V I - 5 , X - 11 Key switches, I I - 2 , 12
Disk: Keyboard, I I I - 9 , 11 , 12

b lank , VI I - 10 Kn1fe , I I - 3
c reat i n g ba d d i s k , X -6 Koala P ad , I I I - 12
damage, V - 6 , VI I - 18 , 19
d ens 1 ty, VI I - 1 3
eras ing, VI I - 16 Magazines, coaputer, I-6generic,: A-1 Microsof t RAM card, I I - 1
i n i t i a l i ze , V I I - 1 1 Module , I I I - 12 , 15 , 16
q ual i t y , VI I - 12 reduce t o a, X- 10
swal l ho l e , A- 1 Monit o r , I I I - 8 , 1 1
unfaaming , V I - 5 , A- 2 adjus t a e n t s , V- 6 , X- 2
with ou t d 1s k , VI I - 3 c onnect o r , V- 10 , 11

DOSi V I I - 5 p roblems, V - 9
3 .2 ve r s i on , V - 6 Motor, see Disk drive
storage, VI I - 5 Myths, V I I - 1

DSDD • see Disk • quality
DSSD, see Disk, quality

Nibble s A way , I I - 2
Norvac Electron ics, I - 6

E lec t r on i c s supp l i e s :
Norvac, I - 6
Radar , I - 6 Paddies , I I I - 5 , V- 11

b ugged, X -5
g ood qu a l i t i e s , V- 12

Fans, c o o l i n g , V -5 c onnect o r , I I I - 12
FID> V I I I - 2 t est , I V- 3

d i r e c t i on s , V I I I - 4 Pads, se e P a d d i e s
wi l d c a r d , VI I I - 6 PDL coaaand , I V- 3

F 1 le, Apple so f t, VI I-7 P eek coaaand, I V - 3
b inary , V I I - 4 , 7 P ins , n u a b e r i n g , I I I - 7
i nteg er , VI I - 7 P ower supply , I I I - 2 , 1 4 , V - 1 3
l ocked, V I I - 8 PRN ) A - 2
t ype, V I I - 8 P RNO, IV - 4

F ixab l e s , X- 2 PRN1, I V - 2 , 3
P RN3, I V - 2
P RN5, I V - 6

Ground i ng , I I I - 3

Index I -2



P RN6y I V - 2 key caps, x- 4
PRN7, I V - 6 l i gh t p r i n t , V- 17
Pr i n t e r , I I I - 9 , 11, 1 3, V- 17 logic e r r o r s , X- 13

cable, I I I -9 a onito r b l a n k , V - 9, X- 2, 1 0
c onf i gu r a t i o n , V - 1 8 n o 80 co l umn d i s p l a y , X -8 , 1 3

paper ou t swi t c h, V- 1 7 no speaker so u n d, X- 3
p roblems, V - 16 p addle b u t t o n s , V - 1 2
r ibbons, V - 1 7 paddies , V - i i , X- 4
t est , I V- 4 pr i n t e r j a a m ed , V- 16

Probleas, interaittent, V-5 pr1nt ing wr o ng sy a b o l s , V - 1 8
s 1aple s o l u t i o n s , V - 3 r andoa charac t e r s , V - 1 5 , X -8

Prograa , H E LLO, V I I - 6 , 1 1 «on' t b oo t , V I I - 16 r
PFSp V-3 'MR I TE PROTECTED p X- 1 1

Systea l oc k u p , I V- 1
System aaster disk, IV-6

Radar e l e c t r i c C o ., I - 6 System, naked , I V -2
RAM,.see Chip Technic i an , L e v e l s , V- 1
RON, see Chip Test aode on App le , V - 1 4 , X -5

Tests, s u a aar y g u i d e , I V- 7
S crewdr i v e r : The Coaput in g T eacher , I - 6

s tandar d h e a d , I I - 2 Tools , I I - 1 . . I I - 3
Phi l l i ps y I I 1) VI I 2 Track, V I I - 11

Sector , VI I - 11 0 ,1 , a n d 2 , V I I - 10
Slot , I I :I - 8 , V- 3 17, c a t a l o g , VI I - 8

a ux i l i a r y , I I I - 9 r eading , V I I I 13
pr in t e r , I I I - 9

Solde r i n g i r on , I I - 2
Speaker , I I I - 9 , 1 1, 1 3 Qrlte protect:

connector , I I I - 9 , 11 , 1 3 , X- 3 switch, see Disk drive
Speed te s t , VI I I - 14 t ab , V I I - 2

Copy I I + , V I I I - 15 t est , V I I - 15
how o f t e n , VI I I - 14
t oo l s , VI I I - 15

SSDD, see Disk quality
SSSD, see Disk quality
Star ( a ) , VI I - 8
S ta t i c e l ec t r i c i t y , I I I - 3
S tora g e :

casse t t e , I I I - 11, 14 , V I I - 4
data d i s k , VI I - 14
d isk capac i t y , VI I - 14

Swabs, see Cl e a n i n g
Syxptoa:

bad keys , V - 1 5
bars on s c r e en , X- 1 0. V- 14
d ead systea, V - 13 , X - 2 , 1 3
disk doesn't turn, VI-12
d isk p i nc h ed , VI I - 18
drive w on't c o ae o n, X - 6
drive wo n 't sa ve , V- 16

F ILE NOT FOUND , V I I - 17
fl i c k e r i n g sc r e e n , V- 10
I/0 er r or > V- 16 , X- 6
KERNEL OK • X - 4 • 7
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