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—— Soldering
peneil

Desoldering ——
tool
v
AN

Kevswitch

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

i8] —— Soldering aid

Partially desoldered switeh tail
fdoesn't mave when poked)

Remaining solder -
cireutd trace

Fully desoldered switeh tail
(maves when poked)
solder pad

SOLDER-SIDE FIEN

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

First Aid for Spills

In the event of a liquid spill, reach for a towel and turn the keyboard
upside down so the liquid can drain out. Don’t leave the keyboard right-
side up one second longer than you have to!
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When the keyboard is completely dry, pull off all of the key caps and
soak them in a sink with mild soap and water. Serub them with a soft
tooth brush. Rinse each key cap, and allow them to air dry. Clean up any
residue inside the keyboard with WD-40 and cotton swabs. Wipe down
the keyboard covers with mild soap and water. When you're ready to
replace the key caps. refer to Figures 10-11 and 10-12 for key cap posi-
tioning information. If you're lut,lu there won’t be any permanent dam-
age, dm[ the keyboard will work just as well as it did prior to the spill.

w[1]2[3[a]5[6[?[8]0f0 - [= | | |ul={[/]"
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Figure 10-11 Key cap positioning for Apple Standard Keyboard.
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Figure 10-12 Key cap positioning for Apple Extended Keyboard.

MacPro Replacement Keyboards

If you're not lucky, or if whoever spilled the liquid didn’t think to turn
the keyboard over, so many key switches could be damaged that the
OEM LC\,bUdul may not be worth repairing. If you can’t find an autho-
rized dealer to sell you new key switches at a reasonable price, look into
the MacPro replacement keyboard shown in Figure 10-13.
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Figure 10-13 MacPro Keyboard. Courtesy of Key Tronic Corporation

Why a Key Tronic MacPro keyboard and not another OEM model?
Because Key Tmnu- makes great keyboards, and if a Key Tronic prod-
uct ever breaks, you're less Ilkel\ to have a problem getting parts. The
following is quoted directly from the Key Tronic \ldcl’m Accessories
Catalog:

“Technical support and assistance is just a phone call away with
Key Tronic’s toll-free line, 1-500-262-6006. In Washington State,
call (509) 927-5515. Product support specialists can be reached at
these numbers for both technical questions and repair information
Jor Key Tronic products.

For repair service, be sure to call this number to ensure quick
handling and response. The support staff will give you a return
authorization (RA) number and shipping instructions at that time
to guarantee acceptance into our receiving system.

In addition to Key Tronic’s technical support, you may also or-
der spare parts and hard to find items such as cables, key tops, key
switches and EPROMS for your Professional Series® keyboard.
I8l . Pl - m - *
These items can be ordered by calling our Key Tronic Accessories
Department from 7 AM to 4 PM (Pacific Time), Monday through

! . : 3 8
Thursday and from 7 AM to 12:00 Noon (Pacific Time) on Fridays.

Our reputation for quality and complete service stands behind

every Key Tronic product. Please feel free to give us a call if we can
be of further service to you.”

That’s good enough for me. I'll take a repairable Key Tronic keyboard
over a disposable OEM keyboard any time.
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MacPro Accessories

Key Tronic offers a unique accessory kit which allows you to modify the
touch of any MacPro key switch simply by changing a rubber dome un-
derneath the key cap. The accessory kit contains two sets of domes which
act like springs. Installing the stiff domes gives the keyboard a firm
touch. Installing the soft domes gives the keyboard a lighter touch. The
stock domes that originally come with a keyboard give it a medium
touch.

A key-cap puller is provided with each kit. To try out a new dome,

pull the key cap, pick up the Llelll’lg dome, and plop down the new one.
Replace the key cap and you're all done.

If you have to use both Macs and PCs and the difference in the feel of
the two keyboards bothers you, or if you just have trouble hitting certain
keys, try changing the domes. Onee you've equalized the two keyboards
(especially if you run Microsoft Word, Works, and Excel), vou’ll hardly
notice that you're on another computer.

PowerKey Upgrades

All ADB keyboards contain a power-on key. Its function is to turn on the
Macintosh Il computer. When an external monitor is plugged into the
Macintosh II power supply. it turns on the monitor as well. That’s great,
but what about second monitors, external hard drives. scanners. and
printers? You can either turn them on one at a time, or all-at-once from
a power strip. Either way, it’s inconvenient.

Normal power strips don’t always work very well with external hard
drives. If vou turn on the power strip too late, the hard drive may not
show up on the desktop unless you restart.

PowerKey, from Sophisticated Circuits, is an ADB-compatible power
strip. It monitors the power-on signal generated from the kevboard.
Whenever the power-on key is pressed, PowerKey automatically turns
on up to four additional devices.
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PowerKey also monitors the power-off signal generated from the
Finder. Whenever Shut Down is chosen from the Special menu, Power-
Key automatically turns off the additional devices.

If you think about it, PowerKey multiplies the functionality of the
stock power-on key by 300%. Where prevmuslv only two AC devices
could be controlled, now you can control six. A PowerKey unit is shown
in Figure 10-14. The ADB cable is on the right. PowerKey’s four AC

outlets (which are not shown) are on the ends.

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

Installing PowerKey
Installing PowerKey is a simple, five-step process:

1. Shut down the computer. Plug the straight end of the supplied
ADB cable into PowerKey and plug the L-shaped end into one of
the two ADB sockets on the back of the CPU. The L-shaped end
provides an extra ADB socket. If both of the ADB sockets (on the
back of the CPU) are 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 PowerKey and plug Power-
Key into an AC outlet. Switch the peripheral equipment on. Even
though the switches are on, the peripheral equipment won’t power
up yet.
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3. Turn on the computer and copy the PowerKey control device
(CDEV) to the System folder of vour startup disk.

4. Choose Shut Down from the Special menu.

5. Wait 10 to 15 seconds, then press the power-on key on your key-
board. Everything should turn on. To continue testing, choose
Shut Down from the Special menu. Everything should turn off.

In addition to monitoring the power-on signal, the PowerKey CDEV
lets you program timed on/off events. At a time and date that you select
(say 4:00 a.m.). 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. ||u- macro could go on line,
download messages, and go off line. A few minutes later. PowerKey
could execute another macro that would turn off the computer by choos-
ing Shut Down [rom the Special menu. A typical sequence of timed
events is shown in Figure 10-15.

=[] Control Panel

Monitors

Weekdags 300 AM 4!22/91 K
Weekdays 4:01 AM  4/22/91 Key [T H
Weekdays 4:06 AM  4/22/91 Key

333

Figure 10-15 In addition to monitoring the power-on 5|gnal the PowerKey CDEV lets you
program timed on/off events.

A modem is optional. Although there are less expensive ways to do
it, PowerKey could just as well turn on the sprinklers, wake you up to
music. make coffee, ete. If you're out of town, PowerKey could switch on
lights, play the nu_ho, give your home or apartment that lived-in look
while you're away. So, in addition to extending the power-on key. it of-
fers the basic features of a limited home-control system.
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OEM Mouse Disassembly

When the mouse pointer is erratic, and consistently hesitates in one or
more directions, a thorough cleaning will almost always 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 CPU. Flip the mouse upside down. As shown in Figure 10-16, the
bottom of the mouse case is imprinted just above the retaining ring with
an L (for lociked) and an O (for open). In normal use, the marker on the
ring points to the L (for locked).

A9MO0331
Mouse case
. y / Mouse ball

Retaining ring

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

To remove the mouse ball, grip the mouse with two hands, press down
on the retaining ring with your thumbs, and turn it counterclockwise
until the marker points to the O (for open). Flip the mouse right side up
and both parts (the retaining ring and the mouse ball) will slip right into
your hand. Put the mouse ball and the retaining ring in a parts container.
Plastic food tubs make good parts containers. Otherwise, use something
made of unbreakable material, with a lid and a low center of gravity.



ADB—Keyboard and Mouse Repairs 241

Next, loosen the four screws in the bottom cover with a #1 Phillips-
head screwdriver. After loosening the screws, flip the mouse right side up
and shake the loose screws into your hand. If the screws are loose
enough, they should fall right out. If not, loosen the screws some more,
and try again. Put the four screws in the parts container. Carefully sepa-
rate the top and bottom covers.

As indicated in Figures 10-17 and 10-18, there are various types of
ADB mice. Some have 25.44 mm diameter mouse balls. Others have
21.9 mm mouse balls. In addition, completely different mice often bear
the same model number. That makes it very difficult to order parts or
discuss repairs. Just as with software, hardware is continually revised.

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

If you've been diligently cleaning your mouse according to the official
instructions in the owner’s manual. you may be surprised by the mass of
dust, human hair, and pet fur that’s accumulated around the capstans,
underneath the top cover. When you only remove the mouse ball retain-
ing ring, you never see this stuff. Pick out as much of the foreign matter
as you can with a pair of tweezers. Blow out the rest with an air compres-
sor or with the exhaust end of a vacuum cleaner. Continue disassembly
as necessary, but don’t try to vacuum the dust. The various mouse
mechanisms are delicate. You could easily snap something with a stiff
vacuum cleaner brush.



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

The mouse ball can be cleaned with mild soap and tap water. Rinse it
well, and let it air dry. If you try to wipe it dry, the mouse ball will just
pick up towel lint. Once the mouse ball is dry, put everything back to-
gether and the mouse should work as good as new.

Servicing Intermittent Cables

When vou intermittently lose all or some mouse functions (no pointer
movement, no button response) and vou’re sure it’s not software-related,
the chances are you've got an inter mlllonlly or permanently open wire in
the mouse cable. If so, vou should be able to make this problem come
and go by wiggling the ends of the cable. If you can’t make this problem
come and g0 b\« \wmvhng the cable, try substituting a known good mouse
before attempting repairs. [t’s not that cable repairs are dl[iu,ult. It’s just
that more often than not. frozen pointers indicate buggy software. If the
substitute mouse fails as well, that proves the software is at fault. All the
cable repairs in the world aren’t going to do you any good.

If by wiggling the wire you're able to establish that there’s a break at
the mouse end of the cable. the fix involves cutting the cable ahead of the
break. stripping the wires. and soldering them back to the mouse printed

circuit board (PCB).
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As shown Figure 10-19, there are only three wires in the cable. Color
codes are generally printed directly on the mouse PCB.

St BL
8K RD
(+5.001) Blue o Black (GND)

(ADB) Hed
-{DS‘ ‘ Shield

DIN-4 Connector

®

(@]

ADB Mouse

Figure 10-19 Wiring diagram for ADB mouse cable.

When the intermittent wire is at the CPU end of the cable. not the
mouse end, it’s best to replace the whole cable. Vendors of replacement
cables are listed in Appendix B.

Replacing Broken Mouse Switches

If the mouse pointer moves, but the mouse button has no effect, then
the microswitch under the mouse button is probably broken. Test for
continuity with a digital multimeter set to the K-ohms scale. When the
mouse button is up, the meter should read 0.1, infinity, or over range.
When the mouse button is down, the meter should read 0.00 to 1.00
ohms, depending on meter sensitivity. Intermittent switches typically
fluctuate between 0.00 to 500 or 5000 ohms. The usual problem is a
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broken switch mount. The only way to fix it is to replace the micro-
switch. Suitable replacements can sometimes be found at Radio Shack
for under $2. Vendors of exact replacement micro switches are listed in
Appendix B.

That’s it for Upgrading and Repairing Macintosh 1T Computers. For
information on the Macintosh Classic, the Macintosh LC, the Macintosh
12-inch Monochrome Display. and the Macintosh 12-inch RGB Display,
ask for the next book in this series, Upgrading and Repairing the Low-
Cost Macs.
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Acronym Glossary

AC—Alternating current

ADB—Apple desktop bus

AMU—Address memory unit

CDEV—Control device

CMOS—Complementary metal-oxide semiconductor
CMYK—Cyan. magenta. vellow, black
COMM—Communications

CP—~Circular polarizing

CPI—Centronics parallel interface

CPU—Central processing unit

CRT—Cathode ray tube

DA—Desk accessory

DC

Direct current

DIP—Dual inline package
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DMM—Digital multimeter

DPI—Dots per inch

DRAM—Dynamic random-access memory
DSDD—Double-sided, double-density
DSHD—Double-sided, high-density
ELF—Extremely low frequency
EMI—FElectro-magnetic interference
ESD—Electrostatic discharge
FDHD—Floppy disk high density
FPU—Floating-point processing unit
GCR—CGroup code recording
H-STAT—Horizontal static convergence
HMMU—Hochsprung memory management unit
HVR—High voltage resistor
IC—Integrated circuit

IDC—Insulation displacement connector
IWM—Integrated Wozniak machine
KB—Kilobyte

LED—Light-emitting diode

LQ—Letter quality

MB—Megabyte

mfd—Microfarad

MFM—Modified frequency modulation
MHz—Megahertz

MS-DOS—Microsoft Disk Operating System
NS—Nanosecond

NTSC—National television standards committee



Acronym Glossary

-~

OEM—Origirml equipment manufacturer

0S—Operating System

PAL—Programmable logic array
PCB—DPrinted circuit board
PLC—Plastic leadless chip

PLCC—Plastic leadless chip carrier
PMMU—Paged memory management unit
PPI—Pixels per inch

PRAM—Parameter random-access memory

RAM—Random-access memory

RAMDAC—Random-access memory digital-to-analog converter

RCA—Radio Corporation of America
RFI—Radio frequency interference
RGB—Red., green. blue
ROM—Read-only memory
SCSI—Small computer system interface
SIMM—Single inline memory module
SIP—Single inline package
SMD—Surface mount device
S0J—Single outline J lead
SSDD—Single-sided, double-density
SWIM

TPG—Test Pattern Generator

Super Wozniak integrated machine

TTL—Transistor-transistor logic
V-TWIST—Vertical twist
VA—Volts [x] amps

VAC—Volts (alternating current)
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VCR—Video cassette recorder
VDC—Volts (direct current)
VHS—Video home system

VLF—Very low frequency
VRAM—Video random-access memory

WYSIWYG—What you see is what you get
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Dealer/Manufacturer
Addresses

American Educational Services

(Component-level repairs on 800K disk drives, OEM replacement head
assemblies for 800K disk drives)

7611 Allman Drive

Annandale, Virginia 22003

(703) 256-5315

Brooktree Corporation

(Original equipment manufacturer of Bt453KP and Bt9016 RAMDACs
used on Macintosh II video cards and Macintosh Display Cards)

9950 Barnes Canyon Road

San Diego, California 92121-2790

(619) 452-7580

Creative Solutions

(NuBus-compatible Centronics parallel interface cards for Mac I expan-
sion slots, NuBus compatible two-to-four port serial cards for Mac 11
expansion slots)

4701 Randolph Road, Suite 12

Rockville, Maryland 20852

(301) 984-0262
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Conner Peripherals
(Original equipment manufacturer of CP3040A hard drives used in the
Macintosh Ilsi)

3081 Zanker Road
San Jose, California 95134

(408) 456-4500

Digi-Key

(1A/125V Pico fuses, 2-pin shorting blocks, 8-pin SIP 220/330 dual
terminators, 24-pin machine tooled DIP sockets with 0.4-inch spacing,
micro switches—ecall for a catalog)

701 Brooks Avenue South

Post Office Box 677

Thiefl River Falls, Minnesota 56701-0677

(800) 344-4539

Fordham Radio

(Isolation transformers, test equipment—call for a catalog)
260 Motor Parkway

Hauppage, New York 11788-5134

(516) 435-8080

GDT Softworks

(Communications-toolbox-combatible Macintosh-to-Epson printer driv-
ers, Communications-toolbox-compatible Macintosh-to-Kodak/Diconix
printer drivers, Communications-toolbox-compatible Macintosh-to-
Hewlett Packard printer drivers, universal serial-to-parallel interface
converters)

Suite 188 4604 Lougheed Highway

Burnaby, British Columbia

Canada V5C 6B7

(604) 291-9121

Globe Manufacturing Sales, Inec.

(Expansion cover shields and I/0 brackets for Mac II NuBus slots—call
for a catalog)

1159 Route 22

Mountainside, New Jersey 07092

(908) 232-7301
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Dealer/Manufacturer Addresses

JDR Microdevices

(2-pin shorting blocks, 3.6 v lithium batteries for Mac 1I/llx/Ilfx, IDC
connectors, DB15 connectors, DB19 connectors, Mae-Il keyboard/
power/video cable extension sets, miscellaneous OEM parts, soldering
equipment, test equipment—call for a catalog)

2233 Samaritan Drive

San Jose, California 95124

(408) 559-1200

John Fluke Manufacturing Company

(Digital multimeters. cases, test leads, probes, and clips—call for a cata-
log)

P.0. Box 9090

Everett, Washington 982006

(800) 443-5853

Key Tronic

(MacPro ADB keyboards, repair parts, rubber dome kits—call for near-
est dealer)

Post Office Box 14687

Spokane. Washington 99214

(509) 927-5251

Marshall Industries

(Bt453KP video chips for Mac 11 video card)
9320 Telstar Avenue

Elmonte, California 91731

(800) 522-0084

MCM Electronics

(25D 1887 horizontal output transistors, isolation transformers, miscel-
laneous OEM parts. soldering equipment. test equipment—call for a
catalog)

650 East Congress Park Drive

Centerville, Ohio 45459-4072

(800) 543-4330
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Motorola, Semiconductor Products Sector

(Original equipment manufacturer of MC68851RC16A PMMUs and
MC68882-16 FPUs used in original Macintosh 1ls)

Post Office Box 20924

Phoenix, Arizona 85030

(800) 521-6274

NCR Micro Electronics, Logie Products Group

(Original equipment manufacturer of 53C80-40 44PL SCSI chip used in
original Macintosh Ils)

1635 Eroplaza

Colorado Springs, Colorado 80916

(800) 334-5454

Nova International
(Fan controllers for Mac [I/Ilx power supplies—call for nearest dealer)

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

On-Time Mae Service

(Component-level repairs on Apple 4-bit video cards, Apple 8-bit video
cards, and AppleColor RGB monitors; component-level repairs on Mac 11
logic boards; component-level repairs on Mac Il power supplies)

830 Woodside Road

Redwood City, California 94061

(415) 367-6263

Ontrack Computer Systems

(Do-it-yoursell internal hard disk installation kits—brackets, cables,
Disk Manager Mac formatting software)

0321 Bury Drive, Suites 15-19

Eden Prairie, Minnesota 55346

(800) 752-1333
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Polaroid Corporation, Polarizer Division
(Circular polarizing filters for AppleColor High-Resolution RGB Moni-
tors—call for nearest computer or office-supply dealer)

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

Quadmation

(External SCSI hard-drive enclosures, internal SCSI hard drive mount-
ing kits, replacement 150-watt power supplies for Macintosh Ilex/ci)
1120 Stewart Court, Suite L

Sunnyvale, California 94086

(408) 733-5557

Radio Shack

(3-wire circuit analyzers, audio cables 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:

“Electronic Equipment & Supplies”

Shreve Systems

(Used Mac IIs, keyboards, monitors, parts, etc.—call for a catalog)
3804 Karen Lane

Bossier City, Louisiana 71112

(800) 227-3971

Soft Solutions

(Component-level repairs on Mac 11 logic boards, component-level re-
pairs on Mac Il power supplies, fan-controller upgrades for Mac 11/11x
power supplies)

907 River Road, Suite 98

Fugene, Oregon 97404

(503) 461-1136



bo

Macintosh I Repair and Upgrade Secrets

Sony Service Company, Parts Division, Publications Department
(Service manuals for Sony CPD-1302 and CPD-1304 monitors, OEM
parts for Sony monitors—call for regional parts distributor)

8281 N.W. 107th Terrace

Kansas City, Missouri 64153

(816) 891-7550

Sophisticated Circuits

(Install-it-yourself SIMM upgrades for the Macintosh 1l, PowerKey
ADB-compatible 4-outlet power strip)

19017 120th Avenue North East, Suite 106

Bothell, Washington 98011

(206) 547-4779

Sun Remarketing

(Used Mac lls, keyboards, monitors, parts, 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 surge suppressor with integral anti-static touch pad)

Post Office Box 7881
Iron Mountain, Michigan 49801
(800) 451-68066

Technology Works

(1 Meg SIMMs, 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
4-10-8 bit upgrades for 4-bit Macintosh Il Video Cards, install-it-yourself
4-t0-8 bit upgrades for 4-bit Mac II High-Resolution Video Cards)
9541 Ridgehaven Court, Suite A

San Diego, California 92123

(619) 268-4774
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Trackmate America
(Trackmate diagnostics and disk drive maintenance systems)

14577 South Bascom Avenue
Los Gatos, California 95032

(408) 356-0795

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

listed in the yellow pages phone book under:
“Hardware- Retall

Tulin Corporation

(External SCSI hard-drive enclosures, internal and external SCSI hard-
drive subsystems, miscellaneous cables and parts for external SCSI
hard-drive enclosures, replacement power supplies for external SCSI
hard-drive enclosures)

2156H O’ Toole Avenue

San Jose, California 95131

(408) 432-9025

Larry P.’s Guide to Mail-order Sanity:

If 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
nnsp[agcd 1ndexca is a hassle. Il 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. If the
printed presentation glares, you can bet the pcraﬂnal service will
glare even more.

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

Observing these [ailure-avoidance strategies will steer you away
from incompetent mail order firms, but you could still receive
unsatisfactory goods. In that case, please call the company that fill-
ed vour order. This address list is not an endorsement. The author
cannot guarantee your satisfaction.



Index

A

AC power cords, 221

ADB (Apple desktop bus) problems,
108-9

additive colors, primary, 39-40

address Jnemory management unit
(AMU). See HMMU (Hochsprung
memory management unit)

anti-glare filters, 79-80

anti-radiation filters, 81

Apple Convolution, 149

Apple Desktop Bus (ADB), 227

Apple File Exchange software, 191

audio cables, 145

B
B1 lithium cell, 106

B2 lithium cell. power-on problems and,

1024
banding, 130

l]:llt(.‘l')': clock, Macintosh [lex/llci, 114
board-swap procedure. See logic board

upgrades brightness, relative, 123
brightness control, 20

C

cables
audio, 145

for external SCSI hard drives, 222-2

jumper, 104

mouse, intermittent, 242—43
NTSC-compatible, 142-45
SCSI, 216

capacitor, 4

centering the display on AppleColor
High- Resolution RGB Monitors,
45-46

central processing unit (CPU). See also

logic board upgrades
model number information. 85-86
take-apart procedure Macintosh

I/11x/1Hx, 86-89

Centronics parallel interface (CPI) card.

178-79
chiming sounds, 117
chip pullers, 9-10
circular polarizing (CP) filters, 79
cleaning diskettes, 203
clock, real-time
Macintosh Iex/llci, 114
problems with, 106
clothing, static electricity and, 4
CMOS SIMMs, 2-3. 156
CMYK printers, 38
color printing, WYSIWYG, 62-64
color purity adjustments, 60-62
colors
additive, 39-40
subtractive, 37-39
color saturation, four-bit video and,
123-24
Color TPG ({Color Test Pattern
Generator). xili-xx
indicating a screen size in, xvi
Reference menu. xviii
Special menu items, xix—xx
starting, xiv—xv
system requirements, xiv
Test Patterns in, xvii—xviii
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Communications Toolbox (CTB),
upgrades for System 6.0.4, 6.0.5, and
6.0.7, 183-85

contrast control, 20

contrast enhancement [ilters, 81

convergence, 40

adjustments, 05-71
on AppleColor High-Resolution RGB
Monitors, 46—48

CP filters, 79

CPU. See central processing unit

CRT {cathode ray tube), 18

cut-off control

on AppleColor High-Resolution RGB
Monitors. 53-54

on Apple High-Resolution
Monochrome Monitors, 31-32

degauss switch, 01-62
desktop video software, 150
diagnostic tests, error sounds and,
117-19
Digital muldmeters (DMMs), 11-12
DIP SIMMs, 153-55
disk drives
800K, troubleshooting, 201-2
types of, 189-91
disk drive upgrades. 189-203
external disk drive adaprer, 193-96
FDHD/ROM upgrades for Macintosh
11, 197- 201
second internal disk drive, 196-97
diskettes
cleaning, 203
formatting rules, 191-92
types of disk drives and, 189-91
Disk Manager Mac, 216
display, definition of, 18
display cards. See video cards
dissassembly. See take-apart procedure

DRAM upgrades, 140-41, 153-05. See
also SIMMs

E

eight-bit video, 124-28
upgradeability of, 134
upgrade from four-bit video, 135-37
upgrade to 24-bit video, 137-39
electricity
salety precautions for working with,
1-8
electrostatic discharge precautions, 2-8
error sounds, 117-19
Exact Bit Images (Shrink 4%) option
Apple LaserWriter II, 28, 52
expansion cards. See also NuBus
expansion cards
for the Macintosh 1lsi, 186-87
external disk drive adapter, 193-96
extremely low frequency (ELF) radiation,
81
eyeglass wearers, convergence problems

and, 71

I

fan controller upgrades, 89-98
installing, 91-98
power supplies and, 90-91
testing, 98
FDHD (floppy disk high density) super
drive, 190-91. See also disk drive
upgrades
File Exchange software, 191
filters, monitor, 79-81
floating point coprocessor unit. See FPU
(floating point unit) upgrades
focus adjustments
on AppleColor High-Resolution RGB
Monitors, 48-50
on Apple High-Resolution
Monochrome Monitors, 25-206
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formatting diskettes, 191-92
formatting software. for SCSI hard drives.
216
four-bit video, 122-24
upgradeability of, 134
upgrade to eight-bit video, 135-37
FPU (floating point unit) upgrades
for the Macintosh 11, 170-71
for the Macintosh Ilsi, 172
fuse 2, 108-9

G

glare. eliminating, 79-80
grayscale, true. 131

i 411
ground(ing), 4=
ground wire, 4

H
hand tools, 8-10
height adjustments
on AppleColor High-Resolution RGB
Monitors, 45
on Apple High-Resolution
Monochrome Monitors, 24
HMMU (Hochsprung memory
management unit), 165
locating the, 166
removing the, 166-67
horizontal centering control, on
AppleColor High-Resolution RGB
Monitors, 46
horizontal-hold control, on Apple
High-Resolution Monochrome Monitors,
29-30
HP-Desk]Jet printers, 169
HP-Desk Writer printers, 169
H-STAT control, 47, 48
Hurdler CPI card, 179
Hurdler-HQS (Hurdler quad serial) card,
183-85

|

Image Writer [I/1.Q printers, how color is
made by, 38-39

isolated AC power supplies (isolation
transformers), 12-14

J

jumper cables, 104

K
keyboards, 228-37
disassembly of, 228-30
first aid for spills on, 234-35
MacPro, 235-30
replacing broken key switches, 233-34
servicing intermittent key switches,
230-33
Key Tronic MacPro keyboard, 235-37

L

linearity controls, 71-76
lithium cells, power-on problems and.
Macintosh II/1Ix/1fx, 102-4
logic board upgrades
Macintosh Iex-to-Ilei, 112-13
Macintosh [1/1Ix to [Ifx, 101
Macintosh Il to 1Ix, 99-101

MacGard multipurpose surge suppressor.
T

Macintosh Display Card. meaning of
designation, 135

Macintosh Display Card VRAM Kit, 137

Macintosh II Display Cards, configuring,
149-50

Macintosh II Extended High-Resolution
Video Card, meaning of designation.

135
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Macintosh I1 Extended Video Card,
meaning of designation, 135
Macintosh II Video Card. See also video
cards
meaning of designation, 135
NTSC-compatible cables for, 142
Macintosh I Video Card Expansion Kit,
136
MacPro replacement keyboards, 235-37
MacTable, 81
Mac Il High-Resolution Video Card,
meaning of designation, 135
MC68030 (*030) processor-direct slot
(PDS), 1806
MC68832RC16A FPU (floating point
unit), 170-72
MC08882RC20A I'PU (floating point
unit), 186
memory. See also PMMU (paged memory
management unit) upgrades; SIMMs
virtual, 169
Microsoft Mail. 169
monitors, See also Monochrome Monitors,
Apple High-Resolution; RGB Monitors,
AppleColor High-Resolution
interchangeable parts cross-reference
guide, 77
isolated AC power supplies (isolation
transformers) for working on. 12-14
Monochrome Monitors, Apple
High-Resolution
accessories, 33
adjustments to, 17-33
cut-off control, 31-32
definitions, goals and objectives.
18-19
focus adjustments, 25-26
height adjustments, 24
horizontal-hold control, 29-30
periodic adjustment procedure,
19-26

removing the control cover plate, 20
replacing the control cover plate. 26
vertical-hold control, 30-31
width adjustments, 20-24
WYSIWYC modifications, 26-28
isolation transformer for working on.
14
measuring the display, 19, 21-23
More, 150
mounting brackets, SCSI hard drive, 216
external SCSI hard drives, 222
mouse, 240-44
multimeters, 11-12

N
near-photographic quality, 24-bit video,
130
NTSC compatibility, 140
Macintosh Il Display Cards, 149-50
upgrades for, 142-151
audio cables, 145
cables, 14245
video card utility software and
activating the software, 145-47
deactivating the software. 149
with eight-bit Mac I High-
Resolution Video Cards, 148
with four-bit Mae II High-
Resolution Video Cards, 148
with Macintosh 11 Extended Video
Cards, 148
with original Macintosh II Video
Cards, 147-48
NuBus expansion cards
identifying slots $9 through SE. 177
installing and removing, 175-79
multiple video cards and, 178
parallel interface cards and, 178-82
power requirements of, 174
tvpes of, 173
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0

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

134

P
PAL chips, 150
parallel interface cards. 178-82
Chooser setup for, 180
Phillips-head screwdriver, 8-9
pixels, 16-19
photographic quality and, 131
PLCC SIMMs, 153-55
PMMU (paged memory management
unit) upgrades, 165-70
installing, 167
installing virtual memory software,
168-69
locating the, 106
removing the HMMU and, 166-67
troubleshooting, 167
troubleshooting virtual memory and,
169-70
Polaroid filter products, 79-80
polvester clothing, 4
potential. static electricity, 3—4
PowerKey, 237-39
power-on problems
Macintosh lex and Hei, 113-14
Macintosh 1I/11x/1{x, 102-6

PowerPoint, 150

power requirements. of NuBus expansion

cards, 174

power strips, PowerKey. 237-39
power supplies

after-market, 113

bench servicing, 104-0

CMOS SIMMs and, 150

for external SCSI hard drives, 222

fan controller upgrades and. 90-91

fans, upgrading, 89-98

isolated AC, 12-14
putty knife for removing. 10
PRAM (parameter random access
memory) chip, 106
Precision Bitmaps? option, Hewlett
Packard Desk Writer., 28, 52
presentation programs, 150
primary colors
additive, 39-40
subtractive, 37-39
printers, parallel, 178-82
printer spoolers. 169
printing, color WYSIWYG. 62-04
PrintLink Collection Driver, 179-82

putty knife, 10

Q

QuickDraw. 139-40

R

radiation filters, 81
RAM (random access memory) 1 errors.
118
real-time clock, problems with
Macintosh Hex/Ilei, 114
Maecintosh [I/1x/11fx. 100
Reference menu, Color TPG s, xviii
resistance, 12
RCGB Monitors, AppleColor High-
Resolution
accessories, 70-84
filters. 70-81
stands, 81-82
swivel bases. 83-84
additive colors and, 39-40
adjustments to. 35-84
centering the display, 45-46
color purity adjustments, 60-62
convergence adjustments, 46—48.
065-71

cut-off control, 53-54
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definitions, goals and objectives,
35-37
focus adjustments, 48-50
height adjustments, 45
linearity controls, 71-76
periodic adjustment procedure,
40-51
removing the control cover plate, 41
replacing the control cover plate.
50-51
white-balance controls, 54-04
width adjustments, 42-45
WYSIWYG modifications, 51-53
convergence problems, 40
how color is made by, 39-40
interchangeable parts cross-reference
guide, 77
isolation transformer for working on,
14
replacement parts for, ordering, 78
subtractive colors and, 37-39
white balance problems, 40
ROM upgrades, 185

S

safety precautions, 1-8
sereen, definition of, 18
screwdrivers, 8-9

SCSI (Small Computer System Interface),

2006
Macintosh II/11x/11fx problems with,
106-8
SCSI cables, 216
SCSI hard drives, 205-25
data cables, 222-23
error sounds and, 117-18
external, 220-23
enclosures, 220-23
external enclosure, installing into,
224

fans, 222

switching power supplies, 222
terminating, 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
installation kits, 215-18
Macintosh I1, 218-19
mounting brackets, 216
screws and lock washers, 218
pin header labeling, 210
pin header locations, 209
standard. 207-8
termination of, 211-13
terminator filters, 213-14
tvpes of, 205-8
serial interface cards, 182-85
setup for, 184
troubleshooting, 185
silicon chips. See chips; and specific types
of chips
SIMMs (single inline memory module),
153-65
DIP, 153-55
DRAM, 140-41
electrical configurations, 156
identifying Banks A and B and
configuring, 158-63
Macintosh Ilci, 162
Macintosh 1I/11x/11fx and llex,
158-61
Macintosh Ilsi, 162-63
installing and removing, 163-64
memory capacity of, 156
PLCC, 153-55
power requirements of, 156

S0J. 153-55
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speed of, 157
troubleshooting installations, 165
VRAM, 137-39
SIMM sockets, intermittent, error sounds
caused by, 116-19
SIP terminators, 211-13
for external SCSI hard drives. 223
50] SIMMs, 153-55
Sony-built monitors, interchangeable
parts cross- reference guide. 77
sounds, error, 117-19
stands, monitor, 81-82
start-up chime, 117
static electricity, 3-8
subtractive colors, primary, 37-39
surge suppressor, MacGard, 7
swivel bases, monitor, 83-84

T
take-apart procedure
Macintosh II/11x/1lfx. 86-89
Macintosh Iex/Iei, 110-12
Macintosh Ilsi, 114-17
terminator filters, 213-14
terminators, SIP, 211-13
for external SCSI hard drives, 223
test equipment, 11-14
Test Patterns, in Color TPG. xvii-xviii
32-bit QuickDraw, 139-40
three-wire circuit analyzer, 5
tools and equipment
hand tools, 8-10
soldering equipment, 14
test equipment, 11-14
Tops networking software, 169
transformers, isolation, 12-14
true color, 131
true grayscale, 131
TTL chips, 2-3

TV alignment tools, 9

24-bit video, 129-32
benelits of, 130-31
drawbacks of, 131-32
near-photographic quality, 130
photographic quality, 131
size limitations, 130
upgrade from eight-bit video, 137-39

u

universal mounting brackets, for external
SCSI hard drives, 222

v

vertical centering control, on Ap])!cCUIm‘
High- Resolution RGB Monitors, 40
vertical-hold control. on Apple
High-Resolution Monochrome Monitors,
30-31
very low frequency (VLF) radiation, 81
video cable, NTSC-compatible, 142—45
video cards. See also VRAM upgrades
color-saturation information and.,
123-24
DRAM upgrades, 140-1
eight-bit, 124-28
four-bit, 122-24
identifying. 133-35
multiple, 178
NTSC-compatible. See NTSC
compatibility
one-hit, 134
relative brightness or intensity and,
123
32-bit video, 131
troubleshooting, 151-52
24-hit, 129-32
henefits of, 130-31
drawbacks of, 131-32
near-photographic quality, 131
photographic quality, 131
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upgrade from eight-bit video,
137-39

utility software for NTSC compatibility

activating the software, 145-47
deactivating the software, 149
with eight-bit Mac II High-
Resolution Video Cards, 148
with four-bit Mac Il High-
Resolution Video Cards, 148
with Macintosh I Extended Video
Cards, 148
with original Macintosh II Video
Cards, 147-48
virtual memory, troubleshooting, 169-70
virtual memory software, 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 formula, 12
white-balance controls, 54-64
width adjustments
on AppleColor High-Resolution RGB
Monitors, 42-45
on Apple High-Resolution
Monochrome Monitors, 20-26
width control, on Apple High-Resolution
Monochrome Monitors, 23
work area, static electricity and, 4-5
wrist grounding strap, 5
WYSIWYG
AppleColor High-Resolution RGB
Monitors and, 51-53
Apple High-Resolution Monochrome
Monitors and, 26-28
color printing, 62-64
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REPLACEMENT ORDER FORM

Please use this form when ordering a 3.5-inch disk or a replacement for 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 Limited Warranty Registration Card.

B. If ordering after thirty Days of purchase but within one year

If a diskette is reported defective after thirty days, but within one year of purchase and the Warranty Registration Card
has been properly filed, a replacement diskette will be provided to you for 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, an