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\\'hen the cover screws, bear in m ind that the covers are 
made of breakable pla::.tie. To avoid snapping the plastic. always 
hold tlw screwdrivt>r hetwc<'n your thumb and inJt>x finger. Bear 
down just enough to snug the 

Replacing Broken Key Switches 
WD-40 \\' ill almost always fix im ermitlent con tacts hut it ca n' t mend 
broken plastic. For that you ' ll11eed a n iden tica l rep lacement!\ Ips-brand 
key switch. In a pinch, can replace a hrokeo switch wi th a scldo111 
used key switch from anotl1cr part of the keyboard. With the exception 
of the Caps Lock key, a ll of the key switches on both OEM keyboards 
(Swnda rd and E.xt cnded) a rc exacll y the same. 

Begin uy dcsolderi ng the defective swit ch. As shown in Figure 10-9, 
use a low-wunage, grounded solderi11g pencil and a vacuum clcsoldering 
10ol. Be sure to tlt e waste so.l cler into a 1::l -ounce (eofl'ee) can 
each ti111e you recharge the tool. otherwise the was te will just spit onto 
1 he circui t board. 

t:heck the desoldcred switch ta il s with a sma ll screwd river or a 
soldering a id. They should break away from the circui t boa rd easiJy and/ 
or move freely. If they offer IIlLich resi ·tancc, reheat the joint, udd a littl e 
fresh solder, a nd vacuum it again (witlt tltc dt:so ldcri ng LOo l) umil yo u 
can wiggle the switch tai ls. If the S\\'i tch tai l sti ll doesn' t move, check for 
remaining solder, a. shown in Figu re 10-10. 

When yo 11 can wi(.!g le both switc.;h ta il s, ttll'll tl1e keyboard right side 
up and pu ll the key stem upward. /\ f'omp lctely dcsolderecl key switch 
should lift out wit h lit tle r('sistance. 

l\otc tl1ut l he solder ta il holes in the keyboard PCI3 are s li ghtly of'f'­
eenter. Line up the replacement key switch so tha t t he s\\ritch tai ls li ne 
up wit:h the holes and snap it into place. Replace the key cap, turn the 
keyboa rd upside down aga in, solder the ta ils to the circuit hoa rd, and 
tlwt's it. 

To test your work, rep lace the keyboard covers, a t tach the keyboard 
caule, a nd switclt Oil I he comp uter. If I he rcplac.;e rn cnt key swit ch works., 
shut down, rea tt a('h the cover scn' ws (remember not t.o tighten very 
lwrd ), a nd yo u' re a ll done. 
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Dcsoldering 
tool 

Keys witch 

Soldering 
p encil 

Figure 10-9 Oesolder the defective switch with a low-wattage, grounded soldering pencil 
and a vacuum desoldering tool. 

l'artially dt·.wldered .w•itch 111il 
(doesn'tmm·t• ll'!teu pokt't!) 

IIPmaiuing soldt•r 

solder p11d 

-- Soldering aid 

b4!.-..---- l·id~r dcso/d,•n•d switch 111il 
(IIIUIII'.~ wft c11 fJIIkl'(/) 

SOL/Jt.'/1-SWE 1'/1;11 

Figure 10-10 The desoldered switch tails should move freely when poked with a solder­
ing aid. 

First Aid for Spills 
lr1 rhe event of n liquid spill, reach for 11 towel a rr cl turn the keyboard 
upside clowrr so rlr e liquid can tlrnirr oul. Don' t leave the keyboa rd right­
side up one second longer than you have 1o! 
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When tbe keyboard is completely dry, pull off a ll of th e key caps and 
soak them in a s ink wi lh mild soap and waler. Scrub them wi th a sofl 
toolh b rush. Hinse each key cap, and a llow them 10 a ir dry. Clean up any 
residue inside the keyboard with \VD-40 and co Uon swabs. Wipe dow11 
the keyboard covers with 111 ild soap and water. When yo11 ' re ready to 
replace the key ca ps, refer lo Figures 10-11 and 10-12 for key cap pos i­
ti oning 111formation. H you' re lu cky, there won ' t he any pe rm a nen l dam­
age, a nd tbe keyboard will work j11s t a s well as it did prio r to th e sp ill. 

••/,yu· = I * 
7 8 9 -
4 5 6 + 

1 2 3 

0 •~tltY 

Figure 10-11 Key cap positioning for Apple Standard Keyboard. 

= I * r,...,r 

7 8 9 -
4 5 6 + 

I 2 3 

0 11 11r 

Figure 10-12 Key cap positioning for Apple Extended Keyboard. 

MacPro Replacement Keyboards 
If you' re no1 lucky .. or if whoever sp illed I he lifjuid didn' t tl1i nk lo t11rll 
th e keyboard ove r. so man y key switches could be damaged that the 
OEM keyboard may not be worth r pa iring. If you can't find an a utho­
rized deaJ er to sell yo u new key sw i1 cl 1es a t a reaso11able price, look into 
the Mac Pro replac.:emcnt keyboard shown in Fig ure 10-1 3. 
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Figure 10-13 Mac Pro Keyboard. Courtesy of Key Tronic Corporation 

Why a Key Troni<.: ~1 acPro keyboard a nd nol ~Lnother OEM model? 
Because Key Tronic rn akes great keyboards, and if a Key Tronic p rod­
uct eve r breaks, you' re less likely to ha ve a problem getting parts. The 
foUowing is quoted directly from 1 he Key Troni · Mac Pro Accessories 
Catalog: 

"Tech11icaL support and assistance is just a p hone call away with 
Key Tro11ic's loii-Ji'ee line. 1- 00-262-6006. In Washington S tate, 
call (509) 92--55 15. Product support specialists can be reached at 
1 hese nwnbers .for bolh technical quest ions and repair informal io11 
.for Key Tronic prodllcls. 

For repair service, be sure to call I his number to ensure quick 
handling and rcspom e. The sllpporl staff will give you a relum 
authorization (RAJ number and shipping inslntC'Iions at that lime 
lo guarantee acceptance into our recei11ing system. 

In addition Lo Key Tronic's tecl111ical support., you may also or­
der spore pari-s and hard to find items such ns cables, key Lops, key 
switches and EPROM. .for xow · Professional Series® keyboard. 
These items can be ordered by calling our Key Tronic Accessories 
Deportment .from 7 AM to 4 PM (Poc{(ic Time), Monday through 
Tlwrsday and Ji'om 7 AM Lo 12:00 Noon (Pacific Time) on Fridays. 

Our repulatiou .for quality and complete ser11ice stands behind 
eve1:y Key Tronic product. Please fee/ free to gioe us a call if we can 
be of fiu ·t her sertJice to .J ·au. " 

That\; good enough for lite. I' ll take u repai rable Key Tronic keyboard 
over a disposable OEM keyboard a tt y ti111e. 
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Mac Pro Accessories 
Key Tronic offers a unique accessory kit which a ll ows you to modi fy the 
touch of any MacPro key switch simpl y by changing a rubbe r dome un­
derneadt the key cap. The accessory kit conta ins two sets o f domes whi ch 
act like sp ri ngs. Ins talling the sliff domes g ives the keyboard a firm 
touch. Installing the so ft dom es gives the keyboa rd a light er rouch. T he 
stock dom es that orig inally come with a keyltow·d give it: a m ed ium 
touch. 

A key-cap puller is provided with ea ch ki t:. To o-y ou t a new dom e, 
pull tJ1 e key cap, pi.ck up the existing dome, 1:u1d plop down th e new one. 
Replace the key cap a nd you ' re all done. 

If you ha ve lo usc both Macs a nd PCs and the difference in the feel of 
the two keyboards bothers you, or if you just: bave tJ"ouble hitting certain 
keys, t ry changi ng the domes . Once yo u've equ a lized the two keyboa rds 
(especially iC you nm Mi croso ft Word , Works, a nd Excel) , you'll hardly 
notice tJ·tat yo u' re on another compu ter. 

Note: The Kt-y Tronic dome kit is only for Key Tronic Professional 
s~ries keyhoardl:>. It doesn't work with the Apple StAndard Key­
board or with the Apple Ext·eudeu Keyboard . 

PowerKey Upgrades 
All ADB keyboard s com a in a power-on key. It s fun ction is to turn on the 
Macin tosh II cornpu ter. Wh en a n external mouitor is plugged int o the 
Macintosh ll power suppl y., it tums on th e monit o r a s well. T hat's great, 
but what about second m onit ors, externa l ha rd drives, sc:umers, and 
printers? You ca n either turn them on one at. a time, or a ll -at-once from 
a power strip. E ither way, it's inconve ni ent. 

Normal power s trips don' t a lways work very well with ex t.erna lltard 
drives . Jf you turn on the power trip too late, the ha rd d rive may no t 
show up on th e desktop unl ess you restar t. 

PowerKey, from Soph is ti cated C ircuits , is a n ADB-compalible power 
s iTip. 1t monito rs the power-on s ignal generat ed from the keyboa nl. 
Whenever the power -on key is pressed , Power Key automatical(y t 11rns 
on up to four additiona l devices. 



238 Macintosh If Repair and Upgrade Secrets 

PowerKey also monitors the power-off signal generated from the 
Finder. Whenever Shut Down is chosen from 1J1e Specia l menu, Power­
Key automatically tmns off the additi onal devices. 

II you dunk about it, PowerKey multiplies the functiooality of the 
stock power-on key by 300%. Where previously only two AC devices 
could be controll ed, now you can control six. A PowerKey unit is shown 
in Figure 10-14. The ADB cable is on the right. PowerKey's fow· AC 
ou tl ets (which are not shown ) are on I he ends. 

Figure 10-14 PowerKey, from Sophisticated Circuits, multiplies the functionality of the stock 
power-on key by 300%. 

Installing PowerKey 
lnstalJjng PowerKey is a simple, fi ve-step process: 

1. Shut down tile computer. Plug the sLraight end of the supplied 
ADB cable into PowerKey and plug the L-shaped end into one of 
t he two ADB sockets on the back of the CP U. The L-shaped end 
provides an extra ADB socket. If botl1 of the ADB sockets (on the 
back of the CPu) arc taken, disconnect an existing ADB cable from 
the back of the CPU and plug it into the extra socket on the L­
shaped end of the PowerKey cable. 

2. Plug the peripheral equipment into PowcrKey and plug Power­
Key into an AC outlet. Switch the peripheral equipment on. Even 
tho ugh t he switches are on, the peripheral equipment won't power 
up yet. 



A DB-Keyboard and Mouse Repairs 239 

3. T urn on the com puter and copy the PowerKey cono·ol device 
(CDE V) to dw System folder of yom startup di sk. 

4. Choose Shu t Down from the Specia l menu. 

~. Wait 10 to 15 seconds, then press the power-on key on your key­
board. E verything should t urn on. To continue testing, choose 
Shut Down from the Specia l menu. Everything should turn off. 

In addi tion to mon itor ing the power-on signa l, the PowerKcy CDE V 
lets you program timed on/off events. At a time and da te that· you select 
(say 4 :00 :\.~1. ) , PowerKey can turn on the computer and execute a com­
mand keystroke. Whatever macro you assign to that keystroke (using a 
macro program ) will then be executed. T he macro could go on line, 
download messages, a nd go off line. A few minutes la ter , PowerKey 
could execute another macro that would tw·n off the computer by choos­
ing Shut Down from the Specia l menu. A typica l sequence of timed 
events is shown in Figure 10-1 5. 

Monitor s 

""" "). 

OJ 
Mouse 

Figure 10-15 In addition to monitoring the power-on signal, the PowerKey CDEV lets you 
program timed on/off events. 

A modem is opti onal. Although 1 here me Jess expensive ways to do 
it, PowerKey could just as well t urn on the sprinklers, wake you up to 
music, make coffee, et c. lf you're out of town , Powet·Key could swi tch on 
ligh ts, play the radio, give your home or apartment that lived- in look 
while you're away. So, in addition t"o extending the power -on key, it of­
fers the basic features of a lim ited home-control system. 
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OEM Mouse Disassembly 
Wben the mouse pointer is erratic, and consistently hesitates in one or 
more directions, a thorough clean ing will almos t aJways solve the prob­
lem. Begin by spreading out a soft towel. Next, shut down the computer , 
wait 10 to 15 seconds, then disconnect the mouse cable from the back of 
the CP U. Flip the mouse upside down. As shown in F igure 10-1 6, the 
bottom of the mouse case is imprinted just above the reta in ing ring with 
an L (for loc:--ed) and ao 0 (for open). In normal use, the marker on the 
ring points to the L (for locked). 

(t) (t) ,....,---.....,, 
A9M033 1 

-+---- Jlifouse case 

J'vlouse ball 

Figure 10-16 The bottom of the mouse case is imprinted just above the retaining ring with 
an L (for locked) and an 0 (for open). 

To remove U1e mouse ball , grip 1he mouse with two hands, press down 
on the retaining ring with you1· thumbs, and tum it co•mterclockwise 
until I he marker points to the 0 (for open). F lip the mouse right side up 
and botJ1 parts (I he retaining ring and the mouse ball) will slip righl into 
your hand. Put the mouse ball and 1he retain ing ring in a par ts comainer. 
P lastic food tubs make good parts containers. Otherwise, use something 
made of unbreakable material, with a lid ru1d a low center of gravity. 
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Nex t, loosen the fo ur screws in the bott om cover with a #1 Phillips­
head screwdriver. Afi cr loosening the screws, fl ip the mouse right side up 
and shake the loose screws into your hand. Tf the screws a rc loose 
enoug h, they shou ld fa ll righ t out. lf not, loosen the screws some more, 
aml try again. Put tJ1e four screws in 1J1e part s container. Carefull y sepa­
rate 1 he top and botton• covers. 

/\ s indicated in Fig ures 10-17 and 1.0-1 8, there arc various types of 
ADB mi ce. Some have 25.44 rnrn diameter mouse balls. Others have 
21.9 mm mouse bal ls . In add ition, cornplelCiy different mice often bear 
the same model number. That makes it very difficult to order parts or 
di scuss repa irs . .lust as with sofi.wa re, hardware is continuaJly revi sed. 

Figure 10-17 Model number A9M0331 , the Apple Desktop Bus Mouse. 

If you' ve been di ligentl y cleaning your mouse accor ding to th e o ffic ial 
ins I rucl ions in the owne r·· manual, you may be surprised by the mass of 
dust, h uma n ha ir, and pet fu r that's accumu la ted aroun d the caps tans, 
undem ea1J1 the top cover. When you only remove th e mouse ball retain­
ing ring , yo u never sec this s tuff. Pick out as much of the foreig n rna tter 
as yo 11 can wi th a pa ir of tweezers. Blow out the rest with an ai.r com pres­
sor o r with the exhaust cnJ of a vacu um cleaner . ConlilJ ue d:isassemb ly 
as necessary, bu t don' t try t·o vacuum 1J·1c d us t. T he various mouse 
mechanisms a re delicate. You could easi ly snap something with a stiff 
vacuum cleaner brush. 



242 Macintosh ff Repair and Upgrade Secrets 

Figure 10-18 Model number A9M0331, another type of Apple Desktop Bus Mouse. 

T he mouse ball con be cleaned with mi ld soap a nd tap water. Hinse it 
well , and let it ai r dry. H yo11 try to wipe it dry, the mou c ball will j11st 
pick up 10wellin1. Once the mouse ball is dry, put every1 hing back lo­
gether anrl the rno11::;e slto td d work osgood as new. 

Servicing Intermittent Cables 
When yo u intennill eut ly lose all or some mouse functions (no poinler 
movement , no bull on response) and you' re sure it's not soflware-related , 
1 he chances are you've got an interrni 1 tently or permanentl y open wi re in 
lit e mouse cab le. II' so, you should be ab le lo make this problem come 
and go by wiggling 1he ends of the cable. If you can' t make this problem 
come and go by wiggling 1lte cable, lry substit11 ting a known good mo 11se 
before a1 tempting repairs. ll 's uotlhat cable repairs are difficult. It's j ttst 
tltot more often titan not.. frozen pointers indicate buggy so ft ware. 1f the 
substitu te mouse fail s as well , tha t proves I he so.flware is al fault. Alltlte 
cable repa irs in 1hn wor ld aren' l going Lo do you [Uty good. 

lf by wiggling I he \Vire you 're ab le to eslablish that there's a break at 
I he mouse end of the cab le, I he fi_x involves cttUing I he cable ahead of I he 
break, stri pping I he wires, anrl soldering them back to the mouse prin ted 
circuit hoa rd (PCB). 
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As shown Figure 10-1 9, there are onJy d1 rcc wires in the cable. Color 
codes arc generally printed directly on the m ouse PCB. 

; 1/)/l Mouse 

(+5.001? Blue ---11-Q) 
(A /JIJ) fled --+0 

~;::::::::;~~-- Sltirlrl 

UIN·.J Cormeclor 

Figure 10-19 Wiring diagram for ADB mouse cable. 

When the intermittent wire is at tl1e CPU end of the cable, not the 
mouse end, it's best to replace the whole cab le. Vendors of replacement 
cables arc listed in Appendix B. 

Replacing Broken Mouse Switches 
[f the mouse pointer moves, but the mouse button has no effect, then 
the microswitch under the mouse button is probably broken. T est for 
continuity with a digital multimeter set ro the K-ohms scale. When the 
mouse button is up, the meter shou ld read O.L, infinity, or over range. 
When t.h e mouse button is down, the meter should read 0.00 to 1.00 
ohms, depending on meter sensitivity. Intermittent switches typical ly 
fluctunt e between 0.00 to 500 or 5000 ohms. The usual problem is a 
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broken swi tch moun t. T he only way to fLx it is to replace the micro­
swit ch . Sujtable rcplacern ents can sometimes be found at Rad io Shack 
for under $2. Vendors of exact replacement nricro switches n rc lis ted in 
Appendix B. 

T hat's it for U pgrad ing and Repa iring Macintos h Tl Comp111.ers . f o r 
information on the Maci rttosh Class ic, the Mncirrtosh LC, the Macin tosh 
12- inch Ylonochrom e Display, a nd the Macin tosh 12-inclt RGB Disp lay, 
a sk for rite n ext book in 1his series, Upgrading nnd Repairing t!te Low­
Cost Macs. 
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Acronym Glossary 

AC-Altcrna ling currenL 

ADB-Apple deskfop bus 

AMU-Addrcss mcrnory 11 nit 

CDEV-Control device 

CMOS- Complemeo1ary meta l-oxide semicond uctor 

CMYK-Cyan, mage11ta, yellow, black 

COMM- Comrnunica lions 

CP-Ci:rcula r polarizi ng 

CPI- Centronics para llel inferfacc 

CPU-Central processing un it 

CRT-Cathode ray tube 

OA-Dcsk accessory 

DC-Direct cm rent 

DIP- Dua l inline package 

245 
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D.MM-Digital mul1jmeter 

DPI-Dots per inch 

DRAM-Dynamic random-access memory 

DSDD-Double-sided, double-density 

DSHD-Dou.ble-sided, high-density 

ELF-Extremely low frequency 

EMI-Elect:ro-magneLic i.nterferencc 

ESD-Electrostatic dischaxge 

FDHD-Floppy disk high densiL-y 

FPU-Floating-point processing tmi.t 

GCR-Group code recording 

I-1 -STAT -Horizontal static convergence 

HMMU-1:-Jochspnmg memory management unit 

HVR-High voltage resistor 

IC-Integrated cixcuit 

IDC-lnsulatjon displacement con.nector 

IWM-lmegrated Wozniak machi.ne 

KB-Ki lobyte 

LED-Ligbt-emitting diode 

LQ-Letter quality 

M.B-Mcgabyte 

mfd-Microfarad 

MFM-Modified fTequency modulalion 

!\IlHz-Megahertz 

MS-DOS- Microsoft Disk Operating System 

NS- Nanosecond 

NTSC-National television standards committee 



0 EM-Origi11al equ ipment rmmufactu rer 

OS-Operating System 

PAL-P rogrammable logic ar ray 

PCB- Printed circuit board 

PLC-Piastic lead less chip 

PLCC-Piastic leadless chip carrier 

PMMU- Paged memory management tnr it 

PPl- Pixels per inch 

PRAM- Parameter random-access memory 

RAM- Random-access memory 
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RAMDAC-Ranclom-access memory digi ta I-to-analog conven er 

RCA- Rad io Corporation of America 

R.Fr-Racl io frequency interference 

HCB- Hcd, green, bhtc 

HOM- Head-only memory 

SCSI- Small computer system interJace 

SIMM-Singlc in li ne memory module 

SIP-Single inline package 

SMO- Surface mount device 

SOJ-Sing]e outl ine J lead 

SSOO-Single-sided, double-density 

SWIM-Super Wozniak in tegrated machine 

TPG-Test Pattern Ccuerator 

TTL- Transistor-transistor logic 

V-TWIST- Vertica l twist 

VA- Volts [x] amps 

VAC-Volts (alterna tiJJg curTent) 
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VCR-Video cassette recorder 

VDC-Volts (direct cunent) 

VHS-Vidco home system 

VLF-Very low frequency 

VRAM-Video random-access memory 

WYSfWYG-Wbat you see is what you get 



B 

Dealer/Manufacturer 
Addresses 

Ame.-ican Educational Services 
(Component- level r epa irs on BOOK d isk drives, OEM replacement head 
assem blies for BOOK disk drives) 

7611 AUman Drive 
Annandale, Vi.rginja 22003 
(703) 256-5315 

Brooktree Corporation 
(Or iginal equjpment ma nufacturer of Bt453KP and Bt9016 RA:VID/\ Cs 
used on Macintosh II video cards and Macintosh Di.splay Cards) 

9950 Ba rnes Canyon Road 
San Diego, CaLi fomia 9212 1-2790 
(619) 452-75BO 

Creative Solu tions 
(1\uBus-compalible Centron ics parallel in terface ca~·ds for Mac ll expan­
sion slots, NuBus compatib le two-to-four port scriaJ cm·ds for Mac II 
expa nsion s lo1s) 

4701 Randolph Road, S11it c 12 
Hockville, Mar)rl and 20B52 
(301) 9B4-0262 

249 
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Conner Peripherals 
(Origtnal equipment manufacturer of CP3040A hard drives used in the 
Macintosh Usi) 

308 ·t Zanker Road 
San Jose, Caltfornia 95134 
( 408) 456-4500 

Digi - Key 
(1 A/1 25V Pica fuses, 2-pin shorting blocks, 8-pin SIP 220/330 dual 
terminators, 24 -pin machine tooled DlP sockets with 0.4-inch spacing, 
micro switches-call for a catalog) 

701 Brooks Avenue South 
Post Office Box 677 
T lticf River Fa ll s, Mirmcsota 56701-0677 
(800) 344-4539 

Fordham Radio 
(lsolotion transformers, test equjpment-ca ll for a catalog) 

260 Motor Parkway 
Hauppage, New York 11 788-51 34 
(516) 435-8080 

COT Softw01·ks 
(Communications-toolbox -comhatib le facintosh -to-Epson printer dl·tv­
ers, Communications-toolbox-compatible Macintosb-to-Kodak/Diconix 
primer drivers, Comrn unicati ons-toolbox-compatible Macintosh-to­
Hewlett Packard printer drivers, universal seria l-to-parallel interface 
converters) 

Suil e 188 4664 Lougheed Highway 
Burnaby, British Columbia 
Canada V5C 6B7 
(604) 291-9121 

Globe Manufacturing Snles, Inc. 
(E.xpansion cover shields and I/0 brackets for Mac ll NuBus slots- call 
for a catalog) 

11 59 Route 22 
Mountainside, New Jersey 07092 
(908) 232-7301 
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JDR Microdcviccs 
(2-pin shorting blocks, 3.6 v lithium batteries for Mac lllllx/Ilfx, illC 
connectors, DB15 connectors, DB19 connectors, Mac-IT keyboard/ 
po,verlvideo cable extension sets, mjscellaneous OEM parts, soldering 
equipment, test equipment-call for a catalog) 

2233 Samaritan Drive 
San Jose, Ca lifornia 95124 
( 408) 559-1200 

John Fluke Manufacturing Company 
"(Digital multimetcrs, cases, test leads, probes, and clips-call for a cata­
log) 

P.O. Box 9090 
Everett, Wash ington 98206 
(800) 443-5853 

Key Tronic 
(YiacPro ADB keyboards, repair parts, rubber dome kits-call for ncar­
est dealer) 

Post Office Box 14687 
Spokane, Washington 99214 
( 509) 927-5251 

Marshall lndustl"ies 
(Bt453KP video chips for Mac II video card) 

9320 Tclstar Avenue 
E lmonte, Ca lifornia 91731 
(800) 522-0084 

MCM Electronics 
(2SD 1887 horizontal output transistors, isolation transformers, miscel­
laneous OEM parts, so ldering equ ipment, tesr equipment-call for a 
catalog) · 

650 East Congress Park Drive 
Centerv ille, Ohio 45459-4072 
(800) 543-4330 
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Motorola, Semiconductor· Products Sector 
(Original equipment manufacturer of MC68851 HC16A PMMUs and 
MC68882-16 FPUs usetl i11 original Macintosh Us) 

Post Office Box 20924 
Phoenix, Arizona 85036 
(800) 52 1-6274 

NCR Micr·o Electmnics, Log.ic Pt·odnct.s Ct·oup 
(Original equipment manufacturer of 5.3C80-40 44PL SCSI ch ip used in 
original Ylacio tosh lls) 

1635 E roplaza 
Colorado Springs, Colorado 80916 
(800) 334-5454 

Nova International 
(Fan controllers fo r Mnc ll/ [b: power supplies- ca ll for nearest dea ler) 

11700 9 th Avenue N. W. 
Seatlle, Washington 98177 
(206) 361-2208 

On-Time Mac Service 
(Component-level repairs on App le 4-bit video cards, App le 8-bit video 
cards, and AppleColor RGB monitors; component-level repairs on Mac U 
logic boards; componcHt -lcvel repairs on Mac [[power supplies) 

830 Woodside Hoad 
Hcdwood City, Ca liforni a 94061 
(415) 367-6263 

Ontrack Compute•· Systems 
(Do- it -yourself internal hard disk installation kits-brackets, cables, 
Disk Ma nager Ylac l'orrnauiug softwa re) 

6321 Bury Drive, Suit es 15-19 
Edcu Pmirie, Minnesota 55346 
(800) 752-1 333 
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Polaroid Corporation, Polarizer Division 
(Circulm· polm·izing filters for AppleColor High-Resolution RGB Moni­
tors- call for nearest computer or office-supply dealer ) 

1 Upland Road N2 
~orwood, Massachusetts 02062 
(800) 225-2770 

Quadmation 
(E:x.1.ernal SCSI hm·d-drive enclosures, internal SCSI hm·d drive mount­
ing kits, replacement 150-watt power supplies for Macintosh Ilcx/ci) 

1120 Stewmt Court, Suite L 
Sunnyvale, California 94086 
(408) 733-5557 

Hadio Shack 
(3-wire circuit analyzers, audio ca:b.les for Mac-to-VCR connections 
{same as CD-to-stereo system}, chip pullers, color-TV alignment tools, 
micro switches, miscellaneous OEM parts, soldering equipment, test 
equipment) 

over 700 stores coast to coast 
listed in the yellow pages phone book under: 
"EiectTonic Equipment & Supplies" 

Shreve Systems 
(Used Mac lis, keyboards, monitors, parts, etc.- call for a catalog) 

3804 Karen Lane 
Boss ier City, Louisiana 71112 
(800) 227-3971 

Soft Solutions 
(Component-level repairs on Mac II logic boards, component-level re­
pail"S on Mac ll power suppli es, fan-controller upgrades for Mac ll/ IIx 
power supplies) 

907 Ri ver Road , Suite 98 
Eugene, Oregon 97404 
(503) 461 -1136 



254 Macintosh II Repair and Upgrade Secrets 

Sony Service Company, Parts Division, PuhlicaHons Depm·tment 
(Service manuals for Sony CPD-1302 and CPD-1304 monitors, OEM 
parts for Sony monitors-cal] for regional parts distributor) 

8281 N.W. 1 07tb Terrace 
Kansas City, Missouri 64153 
(816) 891-7550 

SophisHcated Circuits 
(Install-it-yoursel.f SIMM upgrades for the Macintosh II, PowerKey 
ADB-compatible 4-outlet power snip) 

19017 120th Avenue North East, Suite 106 
Bothell, Washington 98011 
(206) 547-4779 

Sun Remarketing 
(Used Mac Us, keyboards, monitors, pans, etc.-call for a catalog) 

Post Office Box 4059 
Logan, Utah 84321 
(800) 821-3221 

Systems Control, a division of M.J. Electric 
(Dual-outlet smge suppressor with integral ru1ti-static touch pad) 

Post Office Box 788E 
[ron Mour1tain, Michigan 49801 
( 800) 451-6866 

Technology Works 
(1 Meg SlMMs, 4 Meg SIMMs, NanoDISK RAM Disking Software) 

4030 Braker Lane West, Suite #350 
Austin, Texas 78759 
(512) 794-8533 

The Chip Merchant 
(1 Meg SIMMs, 41264K dual-ported VRAM chips, install-it-yourself 
4-to-8 bit upgrades for 4-bit Macintosh II Video Cards, install-it-yourself 
4-to-8 bit upgrades for 4-bit Mac [I High- Resolution Video Cru·ds) 

9541 Ridgebaven Comt, Strite A 
San Diego, California 92123 
(619) 268-4774 
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Trackmatc America 
(Trackmate diagnostics a nd disk drive maintenance systems) 

14577 South Bascom Avenue 
Los Gatos, California 95032 
( 408) 356-0795 

True Value Hardware 
(1.25-inch stiif-blade putty knives, 3-wire circuit analyzers, WD-40) 
Hundreds of stores coast to coast 

li sted in the yellow pages phone book under: 
"'Hardware-Retail" 

Tulin Corporation 
(External SCSI hard-drive enclosures, internal and external SCSL hard­
drive subsystems, m iscellaoeous cab les and parts for external SCSI 
hard-drive enclosw·es, r eplacement power supplies for external SCSI 
hard-drive enclosm es) 

215GI~I O'Too.le Avenue 
San Jose, California 95131 
( 408) 432-9025 

Larry P. 's Guide to Mail-order Sanity: 
• Tf there's no address and/or no phone number in a magazine ad­

vertisement, it means the company positively does not want to talk 
to you. Don 't waste your time. Shop elsewhere! 

• Avoid ordering from any catalog with a misplaced index. Locating 
misplaced indexes is a hassle. [f management misplaced their own 
index, imagine what they're going to do with your order! 

• Avoid ordering from any catalog printed on high glare paper. U the 
prin ted presentation glares, yo u can bet the personal service will 
glare even more. 

• Don ' t discuss. Don't ask. Know what you want before you pick up 
the phone. 

• Obsetving these fa ilure-avoidance strategies will steer you away 
from incompetent mail order firms, but yo u could still receive 
unsatisfactory goods. lo that case, please call the company U1at fill­
ed yow- order . This address list is not an endorsemem . The author 
cannot guaran tee your satisfaction. 
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A 
AC power cords, 221 
ADB (Apple desktop bus) problems, 

108-9 
additive colors, primary, 39-40 
address )Tremory managemen t uni t 

(AMU). See 1-L\IJMU (Hochspnmg 
memory management unit) 

anti-glare filters, 79- 80 
anti-radiation filters, 81 
Apple Convolution, 149 
Apple Desktop Bus (ADB), 227 
Apple File Exchange softwa re, 191 
audio cables, 145 

B 
B1 li thiu m cell , 106 
82 lithium cell , power-on problems and, 

102-4 
ua nding, 130 
batter) ', clock, Macintosh fl cx/llci, 114 
board-swap procedure. See logic board 

upgrades btightness, relative, 123 
brightness control , 20 

c 
cables 

audio .. 145 
.for external SCSI hard drives, 222-23 
jumper, 104 
mouse, intermittent, 242-43 
NTSC-compatible, 142- 45 
SCSI, 216 

capacitor, 4 

257 

centering the disp lay on AppleColor 
High- Resolution RGB \lonitors, 
45-46 

cenlTa l processing unit (CPU). See a/.$o 
logic board upgrades 

model number information, 85-86 
take-apart procedure Macintosh 

lf/IIx/ llfx, 86-89 
Centronics para llel interface (CPI ) card, 

178-79 
chiming sounds, 117 
chip pullers, 9-10 
circular pola rizing (CP) filters, 79 
cleaning d iskettes, 203 
clock, rea l-time 

Macin tosh ITcx/llc i, 114 
problems with, 106 

cloth ing, s tatic electTicity and , 4 
C\JIOS SfM.Ms, 2-3 , 156 
C\JYK pri nters, 38 
color printing, WYSIWYG, 62-64 
color purit y adjustments, 60-62 
colors 

additive, 39-40 
subtractive, 37-39 

color sat ural ion, four-bit video and, 
123-24 

Color TPG (Color Test Pattem 
Generator) , xiii-x..x 

indicating a screen size in, xvi 
Reference menu , xviii 
Special menu items, xix-xx 
starting, xiv-xv 
sysfcm requirements, x.iv 
Test Pau.crns in, xvii- x:viii 
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Com111unicat ions Toolbox (CTB ), 
upgrades for System 6.0.4, 6.0.5, and 
6.0.7, 183-85 

contrast control , 20 
contras t enhancement fi lters. 81 
con vergence, 40 

adjustments, 65- 71 
on AppleColor lligh-Resolution RGB 

Monitors. 16-48 
CP filt ers, 79 
CPU. ee central processing unit 
CHT (cathode ray tube), 18 
cut -off con D·ol 

D 

on AppleColor lligh-Hcsolution RGB 
Monitors, 53-5-t 

on Apple High-Resolution 
.\llonochrorne ~lonitors, 3'1- 32 

degauss swiu;h, 61-62 
desktop video soft ware, 150 
diagnostic tests, error sounds and, 

117-19 
DigiLHI rnultirncLCrs (D.YUvls), 11-1 2 
DIP SI.\IIMs, 153- 55 
disk drives 

BOOK, troubleshooting, 201-2 
types of, 189-91 

disk dri ve upgrades, 189~203 
external disk drive adapter, 193- 96 
FDHD/ ROM upgrades for :.Vfacintosh 

II , 197- 20 1 
second intcmul disk drive, 196- 97 

diskett es 
cleaning, 203 
for111atting nrlrs, 191-92 
types of disk dri ves and, 189-91 

Disk Manager Mac .. 216 
. displny, defi uition of, 18 
disp l~t y cal·ds. See video cards 1 

dissasseltloly. See take-apart procedure 

DRAM upgnules, 140-41 , 153-65 . See 
also SIMMs 

E 
eight -bit video, 12-t- 28 

upgradcabil ity of, 134 
upgrade from four-bi t video, 135- 37 
upgrade to 24-bit video, 137-39 

electricity 
safety preca utions for working with, 

1-8 
elecu·ostatic dischnrge precautions, 2-8 
error sounds, 11 7- 19 
Exact Bit Images (Shrink 4%) option 

Apple LuserWriter II, 28, 52 
expkulsion card . See aLw :'lluBus 

expansion cards 
for the Macintosh llsi, 186-87 

external disk drive adapter, 193- 96 
cxtJ·cmcly low frcCJucncy (ELF) radiation , 

81 
eyeglass wearers, convergence problems 

and, 71 

F 
fan concroller upgrades, 89- 98 

installing, 91- 98 
power supplies and, 90-91 
testing, 98 

FDHD (floppy eli k high densit y) super 
drive, 190-91. ee also disk drive 
upgrades 

File Exchange soflware, 191 
filt ers, monitor, 79- 81 
floa ting point coprocessor unit. See FPU 

(floating point unit} upgrndes 
focus adj ustments 

on AppleColor l-ligh-Bcsolution RGB 
.\ltonitors, 48-50 

on Apple l ligh-Hesolut iou 
Monochrome .\lfoni LOrs, 25- 26 



forman ing diskettes, 191-92 
forma rting software. for SCSI ha rd Jrives, 

216 
four-bit video, 122-24 

upgrudeability o f, 134 
upgrade to eight-bit video, 135-37 

FP (floating poim uni t) upgrades 
for the Macintosh II , 170-71 
fort he Macintosh llsi, 172 

fuse F2, 108- 9 

G 
glare, eliminating, 79-80 
grayscale, true, 131 
ground(ing) , 4-7 
groun d wire, 4 

H 
hand tools, 8-10 
height adjustments 

on AppleColor High-Resolution HGB 
Monirors, 45 

on Apple High-Resolution 
Monochrome l'\'lonito rs, 24 
H~1M U ( Hochsprung memory 

management unit), 165 
locating the, 166 
removing the, 166-67 

horizontal centering control, on 
AppleColor High-Resolution RGD 
~·1onitors, 46 

horizontal-hold control, on Apple 
High- Resolut ion Monochrome Ylonit ors, 
29-30 

HP-Desk.Jet printers, 169 
HP-Desk\Vriter printers, 169 
H -STAT control, 47,48 
Hw-dler CP T card, 179 
Hurdler-HQS (Hmdler quad seria l) card, 

183-85 

lncle:z: 259 

Image Writer Jl/LQ printers, how color is 
made by, 38-39 

isola ted AC power supplies ( isola tion 
transformers), 12-14 

J 
jumper cables, 104 

K 
keyboards, 228-37 

d isassembly of, 228-30 
first a id for spi lls on, 234-35 
_V(acPro, 235-36 
replacing broken key switches, 233-34 
srrvicing in termin ent key swit ches, 

230-33 
Key Tronic MacP ro keyboa rd , 235-37 

l 
linea rity conu·ol , 71- 76 
lithiu m cells, power-on problem s and, 

Macintosh ll/ ILx/llfx, 102-4 
logic board upgrades 

M 

Macintosh llcx- to-llci, 11 2-13 
Macintosh 11/llx m Ilfx, 101 
!lv1acinrosh II to ll x, 99-101 

~·(acGa rd rnuh.ipurpose surge suppressor, 
7 

Macin10sh Display C:nd .. m eaning of 
designa tion, 135 

Ma cimosh Display Card VRAM Kit, J 37 
Ma cint osh 11 Display Cards, configuring, 

149-50 
Ma cin tosh 11 Extended High- Resolution 

Video Card, meaning of designa tion, 
135 
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Macintosh 1I Extended Video Card, 
meaning of designntion, 135 

Macintosh ll Video Card. See also video 
cards 

meaning of desigmu ion, 135 
\"TSC-compatible cables for, 142 

Mn cintosh II Video Card Expansion Kit , 
136 
lncPro replacement keyboards, 2:3.5-37 

~!acTable, 81 
Mac II High-Resolut ion Video Curd, 

meaning of designntion .. 135 
MC68030 ('030) processor-direct slot 

(PDS), 186 
MC68882RC16A FPU (floating point 

unit). 170-72 
~ IC68882RC20A FPC (floating poin t 

uni t), 186 
nu~mory . See also PMMLJ (paged memory 

nwnagerncnt unit ) upgrades; SIMM s 
virtual, 169 

Microsoft Mail, 169 
monitors. See also Monochromr Moni tors, 

Apple IJigh-Resolution; RGB .VIoni tors, 
AppleColor High-Hcsolution 

interchangeabl e parts cross- rcfl' rencc 
guide, 77 

isolated AC power supplies (i oint ion 
transformers) for working on. 12- 1-t 

~l onochrom c .VIonit ors, App le 
I ligh-Resolution 

accessories, 33 
adjustments to, 17-33 

cut -off control, 31-32 
defin ilions, goa ls and obj ectives. 

18-19 
focus adj ustmcnt s, 25-26 
l1eight acJjustniCIII S, 24 
horizontul -hold control, 29- 30 
periodic aJjustn1ent procrdurr , 

19- 26 

removing the control cover plate, 20 
replacing the cont rol cover plate, 26 
vertical-hold conu·o l, 30-31 
width adjustments, 20-24 
WYSIWYG modifications, 26-28 

isolut ion transformer for working on. 
H 

measuring the display, 19, 21- 23 
Morr , 150 
mounti ng brackets, SCSI hard drive, 216 

extrrnal SCSI hard dri ves, 222 
mouse, 240-44 
multimetcrs, 11 - 12 

N 
ncar-photographic qualit y, 24-bit video, 

130 
l\TSC compatibility, 140 

Mucintosh II Disp lay Cards, 149-50 
upgrudes for, 142-151 

audio cables, 145 
cab les, 142-45 

video card utilit)' software and 
twtiva ting the soft ware, 145- -n 
de act ivating the sofr,vnre, 1-+9 
with eiglir-bit Mac II lligh-

Rcsolmion Video Ca rds, 148 
with four-bi t .VIae 11 1-ligh­

Besolurion Video Cnrds, 148 
wi th .\'Jacinto h n Ex1ended Video 

Cards, 148 
with original Macintosh II Video 

Cards, 147-48 
ul3us «'xpansion cards 
identifying slots $9 through $E, 177 
in taili ng and removing, 175-79 
mull iple video cards and, 178 
pnrnllcl in terfacr cards and, 178- 82 
power requirement s of', 174 
1 ypes of, 173 



0 
one-bit video, 121-22 
one-bit video cards , upgradeability of, 

134 

p 
PAL chips, 156 
parallel imer face cards .. 178-82 

Chooser setup for, 180 
Phillips-hea d screwdriver, 8-9 
pLxels, 18-19 

photographic q ua li ty a nd , 131 
PLCC SI\fMs, 153- 55 
P\'IMU (paged memory m::uwgemem 

unit) upg rades, 165-70 
insta llillg, 167 
illsta lling virtual me111ory softwa re, 

168-69 
locating tl1e, 166 
1·emoving the J-LVfM"C nnd, 166-67 
t roubleshooting, 167 
troubleshooting virtua l memory a nd, 

169-70 
Pola ro id fil ter products, 79-80 
polyester clothing, 4 
potentia l.. stat ic e lectricity, 3- 4 
PowerKey, 2:37-39 
power-on p roblems 

Macintosh llcx and ll c i, 113-14 
Macin tosh 11/Ux/Jifx, 102-6 

PowerPoint, 150 
power requ irements, o f Nul3us expa nsion 

ca rds, 174 
power stri ps, PowerKey, 237-39 
pmver supplies 

a h er-market, 11 3 
bench sen ·icing, 104-6 
CJ\W S S IMMs and , 156 
for externa l SCSI ha rd drives, 222 
fan controlle r upgrades and. 90- 91 
fans, upg rading, 89-98 

/nde.?.: 261 

i:mlatcd AC, 12-14 
pu t1 y knife fo r renwving, 10 

PHA\'1 (parameter random access 
niCI!IOry) chi p , 106 

Precisio n Bitmaps? option, Hewlett 
Packard Desk Writer, 28, 52 

p resent ation p rograms, 150 
pri1na ry colors 

additive, 39-40 
subtractive, 37-39 

printers, para lle l, 178-82 
primer spoolers, 169 
printing , color \XrySI\Vl'C, 62-64 
Prin tLink Collection Driver, 179- 82 
puny kn ife, 10 

a 
Qu ickDraw, 139-40 

R 
ra diation fil ters, 81 
HAM (random access memory) 1 errors, 

11 8 
rea l-rime clock .. problems wit h 

\•lacintosh Hcx/Jlci, 11 4 
Macintosh 11/ llx/Ufx, 106 

Reference menu , Color TPC' s. xviii 
resistance, 12 
HCIJ Monitors, AppleColor Hig h­

Resolution 
accessories, 78-84 

fi hers, 79-81 
stands,. 81-82 
swivel bases., 83- 84 

additive colors a nd , 39-40 
adjustmem s to, 35- 84 

centeri ng Lhe d isp lay, 45-46 
color puriry adjustm en ts, 60-62 
convergence a dj ustmen ts, 46-48, 

65- 71 
em-off cont ro l, 53- 54 
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definitions, goa ls a nd objectives, 
35-37 

focus adjusonents, 48- 50 
height" adjusunents, 45 
linearit-y controls, 71-76 
periodic adjustmen t procedure, 

40-51 
removing the conLTol cover plat e, 41 
replacing the conu·ol cover pbue, 

50-51 
whiw-balance controls, 54-64 
width adjustments, 42-45 
WYSIWYG modifications, 51-53 

convergence problems, 40 
how color is made by, 39-40 
interchangeable pans cross-reference 

guide, 77 
isolation transform er for working on, 

14 
replacement pa rt s for, ordering, 78 
subtractive colors and, 37- 39 
white balance problems, 40 

ROM upgrades, 185 

s 
safety precautions, 1-8 
screen, definition of, 18 
screwdrivers, 8- 9 
SCSI (Small Cornputer System Inter face) , 

206 
Macintosh ll/Tlx/llfx problems with , 

106-8 
SCS I ca bles, 216 
SCSI ha rd drives., 205- 25 

data cables, 222-23 
error sounds and, 117- 18 
external, 220- 23 

enclosures, 220-23 
external enclosure, installing int o, 

224 
fans, 222 

switching power supplies, 222 
terrninating, 223 
troubleshooting, 224-25 
universal mounting brackets, 222 

form-factor half-height, 206-7 
identification (ID) number for, 208-10 
installing 

cables for, 216 
formatting software, 216 
formatting the drive, 219- 20 
installa tion ki ts, 215-1 8 
Macintosh If, 218-1 9 
mounting brackets, 216 
screws and lock washers, 218 

pin header labeling, 210 
pin header local ions, 209 
stnndard, 207-8 
termination of, 211-13 
terminator filt"ers, 213-14 
types of, 205-8 

serial interface cards, 182-85 
set-up for, 184 
troubleshooting, 185 

silicon chips. See chips; and specific types 
of chips 

SIYIM s (single inline memory module) , 
153- 65 

DIP, 153-55 
DRAM, 140-41 
electrical configurations, 156 
identifying Banks A and B and 

con figuring, 158-63 
Macintosh !lei, 162 
Macintosh Jl/IJx/IIfx and ll cx, 

158-61 
Macintosh llsi, 162-63 

insta lling and removing, 163-64 
memory capacity of., 156 
PLCC, 153-55 
power requirements of, 156 
SO.J, 153-55 



speed of, 15 7 
troubleshooting installations, 165 
VRAM, 137-39 

SJM.YI sockets, intermi ttent, error sounds 
caused by, 118-1 9 

SJP terminators, 211-13 
for external SCSI hard drives, 223 

SO.I SL\IJMs, 153-55 
Sony-built monitors, interchangeabl e 

parts cross- reference guide, 77 
sounds, error, 117-19 
stands, monitor, 81-82 
sta rt-up chime, 117 
static electricity, 3- 8 
subtractive colors, primary, 37-39 
surge suppressor, MacCard, 7 
swivel bases, monitor, 83-84 

T 
ta ke-apart p1·ocedure 

~lacintosh Ilf llxlllfx, 86- 89 
.Yiacintosh llcx/llci, 110-12 
\:lacintosh llsi, 114-17 

tenninator filters, 213-1 4 
tenninawrs, SIP , 211-1 3 

for ex ternal' SCSI hmd drives, 223 
test equipment, 11 - 14 
Test Pa ttem s, ii1 Color TPC, xvii-xviii 
32-bit QuickDraw, 139-40 
three-wire circuit analyzer, 5 
tools and equipment 

hand tools, 8-1 0 
soldering equipment, 14 
testequipment , 11-1 4 

Tops net working software, 169 
transform ers, isolat ion, 12-14 
true color, 131 
true grayscale, 13 1 
TTL chips, 2-3 
TV alignment tools, 9 
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24-bit· video, 129-32 

u 

benefits of, 130-31 
drawbacks of, 131-32 
near-photographic qua lity, '130 
photographic qua lity, 131 
size limitations, 130 
upgrade from eight-bit video, 137- 39 

universa l motmti11g brackets, for external 
SCSI hard drives, 222 

v 
vet-tica l centering contTol, on AppleColor 

High- Hcsolut ion HCB Monitors, 46 
vertica l-hold control , on Apple 

High-Resoluti on Monochrome Monitors, 
30-31 

very low frequency (VLF) radiation, 81 
video cable, NTSC-compatiblc, 142-45 
video cards. See also VRAM upgrades 

color-saturation information and, 
123-24 

DRAM upgrncles, 140-1 
eight-bit, 124- 28 
four-b it , 122-24 
identifying, 133- 35 
multiple, 178 
NTSC-compnrible. See NTSC 

compatibility 
one-bit., 134 
relative brighLncss or intensity and, 

123 
32-bit video, 131 
[roubleshooting .. 151-52 
24-bit , 129-32 

be11cfits ol'.. 13 0-3 1 
drawbacks of, 13 1- 32 
nca r-photographic qualit:y, 131 
photographi c qua lit y, 131 
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upgrade from eight-bit video, 
137-39 

utility software for NTSC compatibility 
activating the sofnva1·e, 145-4 7 
deactivating the software, 149 
with eight-bit Mac II High-

Resolution Video Cards, 148 
with four-bit Mac II High­

Resolution Video Cards, 148 
with Macintosh II Extended Video 

Cards, 148 
\vith original Macintosh II Video 

Cards, 147-48 
virtual memory, troubleshooting, 169- 70 
virtual memory sof'twru·e, installing, 

168-69 
voltage, 12 
VRAM upgrades, 132-40 

32-bit QuickDraw software, 139-40 
four-bit to eight-bit, 135-37 
information needed for, 132- 33 

V-TWIST control , 47, 48 

w 
wattage formu la, 12 
white-balance controls, 54-64 
width adjustments 

on AppleColor High-Resolution RGB 
Monitors, 42-45 

on Apple High-Resolution 
\1onochrome Moni t"Ors, 20-26 

width control, on Apple High-Resolution 
Monochrome Monitors, 23 

work area, static electTicity and, 4-5 
wrist grounding strap , 5 
WYSIWYG 

AppleColor High-Resolution RGB 
.Mon itors ru1d, 51-53 

Apple High-Resolution Monochrome 
Mon itors and, 26-28 

color printing, 62-64 
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REPLACEMENTORDERFORM 

Please use this form when ordering a 3.5-inch disk or a replacement lor a defective diskette. 

A. If ordering within thirty days of purchase 
If a diskette is reported defective within thirty days of purchase, a replacement diskette will be provided free of charge. 
The back of this card must be totally filled out and accompanied by the defective diskette and a copy of the dated sales 
receipt. In addition, please complete and return the Umited Warranty Registration Card. 

B. If ordering after thirty Days of purchase but within one year 
II a diskette is reported defective after thirty days, but within one year of purchase and the Warranty Registration Card 
has been properly fi led, a replacement diskette will be provided to you lor a nominal fee of $5.00 (send check or money 
order only). The back of this card must be totally filled out and accompanied by the defective diskette, a copy of the 
dated sales receipt, and a $5.00 check or money order made payable to Simon & Schuster, Inc. 

Macintosh II Repair and Upgrade Secrets/Color TPG 
LIMITED WARRANTY REGISTRATION CARD 

In order to pr06srve your rights as provided in th6/lml/8d warranty. this card must b9 on Ills with 5/roon & SchustlN within thirty days of purchase. 

Please fill In the Information requested: 

NAME PHONE NUMBER ( 

ADDRESS 

CITY STATE ZIP 

COMPUTER BRAND & MODEL DOS VERSION MEMORY _ ______ K 

Where did you purchase this product? 

DEALER NAME? PHONE NUMBER ( 

ADDRESS 

CITY STATE ZIP 

PURCHASE DATE PURCHASE PRICE 

How did you loam about this product? (Check as many as applicable.) 

STORE DISPLAY ___ SALESPERSON _ __ MAGAZINE ARTICLE ___ ADVERTISEMENT ____ _ 

OTHER (Please explain) ------------------------ ------­
How long have you owned or used this computer? 

LESS THAN 30 DAYS _ __ LESS THAN 6 MONTHS ___ 6 MONTHS TO A YEAR _ _ OVER 1 YEAR ---

What Is your primary use lor the computer? 

BUSINESS ____ PERSONAL _ _ _ EDUCATION ___ OTHER (Please explain)---------

Whore Is your computor located? 

HOME _____ OFFICE----- SCHOOL ____ OTHER (Please explain)-- --------

Get the Spark. Get BradyLlne. 
Published quarterly. Free exclusively to our customers. 
O Check here to begin your subscription. 

70-92953 
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Please fill out the information below and return it to the address listed with your origina/3.5-inch 
diskette. Please print clearly. 

D I am ordering a replacement diskette within 30 days. I have enclosed my original diskette 
and a copy of the dated sales receipt. ISBN 0-13-929530-5 

0 I am ordering a replacement diskette after 30 days but within one year. I have enclosed 
my original diskette, a copy of the dated sales receipt, and check or money order 
for $5.00 made out to Simon & Schuster, Inc. ISBN 0-13-929530-5 

NAME PHONE NUMBER ( 
ADDRESS ______________________________________________________ ___ 

CITY -------------------------------STATE _____________ ZIP -------

Please mail this request to: MICROSERVICES, 200 Old Tappan Road, Old Tappan, NJ 07675. 
For more information, call (201) 767-5054. 

College Marketing Group 
50 Cross Street 
Winchester, MA 01890 

ATTN: CHERYL READ 

PUT 
FIRST 
CLASS 
STAMP 
HERE 



Macintosh/ ll unlwa re 

IS BN 0-13-929530-5 

9 0 0 0 O> 

" Larry Pina remains the undisputed 

champion of do-it-your elf 

Macintosh repairs. His books provide 

information unknown even to 

authorized repair centers." 

WE HART ETT 
Dir. Macinto· h Technical Group 
Bo ton omputer ocie t 

T ired of payin outrageous p•·ice fot· unnec at·y 
Macintosh II r e pail· ? He•·e' th e book you've 
bee n waitin y for ! Ma c intosh II R epair and 

Upgrade ecrets how you how to open the box to til 
e ntire family of Macintosh II compute r and full y rev al 
the ir inner working • With thi hand -on book you'U I a m 

to fi x 95~ of the most common problems-from cil·cui t 
boards to disk drives-with s imple, te p-by- tep in t•·u c­

tions. No sp ciaJized tools o•· e ·pe •·ti ·e •·equi•· d , o top 
paying fo•· those ex pe nsive re pair and le t thi e sential 

guide how you: 

How to diagnose ·ymptoms qui ckly and re place 

comp 1ent-le e l pa•·ts safely 

How to adju t and upa1·ad e di k d1·ive , logic boa•·d , 

keyboanls, mice, monito•·s, N B s, PMMU , 

l ·, IMM , video ca•·ds, and mo•·e! 

Whe •· to find •·e pail·, tool , and pa•·t vendo•·s 

lnclud · the late ·t colm· ve•· ion of JlOpula•· tc ·t 

patte 1·n g<' ne •·ato•· ·oftwa•·c with a value equal to tes 
C(JUipme nt co tina ove•· 300.00! 

BH AO 

39.95 


