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light source with a highly reflective surface subject 

to a great deal of glare. Any reflections off the 

screen surface reduce visibility be reducing the 

contrast between the display characters and the screen 

background. 

lOa. Ambient lighting should be much lower than what 

is found in the typical office. According to the NRC 

Panel about 300-500 lux provides for adequate 

visibility of the display and source materials. 

lOb. Other sources recommend highly adjustable task 

lighting (architects lamps or direct overhead 

spotlight lighting) to illuminate source documents 

and the key board. One such model has a combination 

60 watt incandescent bulb in the center of a 22 watt 

fluorescent ring, designed specifically for vdt work. 

Such a task light should never be positioned behind 

the shoulder, but on the side where the source 

document is kept, or it will illuminate the screen as 

well. Lamps which clamp onto the desk are ideal 

because they save space. 

lOco One of the biggest problems in lighting vdt work 

areas is to avoid glare from windows and bright 

lights. The following are some important ways in 

which reflections and glare on the screen can be 

avoided: 

' .. 
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1. All ceiling lights should be shielded in some 

way, either using prismatic or grid shielding. 

2. The direction of the lights should be parallel 

to the viewing direction of the vdt operator and to 

the windows. 

3. The ratio of the display luminance (brightness) 

to the areas immediately surrounding the display 

should be no ligher than 1:3. 

4. Areas not immediately surrounding the display, 

but still within the operators peripheral vision 

should have luminances about 5 to 10 times that of the 

display. 

5. Vdt screen should be positioned to minimize 

glare. The plane of the screen should always be 

perpendicular to the plane of a window or a light 

source, never parallel. 

6. Windows should be screened in some way by 

means of draperies or blinds. These should not be 

patterned or the louver type which can reflect their 

patterns onto the surface of the screen. 
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7. Vdts with adjustable screen angles can more 

readily be adjusted to avoid glare. 

8. Hoods on tops of the screen can help reduce 

the light, veiling reflections whiqh reduce 

visibility. 

9. Negative contrast displays (dark characters on 

light background) can help to reduce the effect of 

glare. 

10. Reducing the reflectance of the materials in 

the area surrounding the vdt helps reduce glare. 

11. Screen filters (anti-glare screens) can help 

to reduce reflections on the screen. However, this 

necessarily reduces character brightness and 

resolution. Two different types of filters are 

available --micromesh and polarisation. There are 

problems with each. Polarization filters reduce both 

direct and diffuse reflections, but since they have 

very shiny surfaces, they tend to be reflective 

themselves. They are most effective on small 

surfaces, but they reduce charact~r legibility. 

Micromesh filters are effective in reducing 

reflections, but when viewed at certain angles the 

display can be difficult to read. The characters can 

be less bright, because some of the 

; . , 
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light passing through the mesh is scattered. (A 

personal note from Paula Szilard. The micromesh 

antiglare filter placed on top of the Eye-guard 

protective screen does not reduce visibility in the 

least when the brightness control is adjusted upward 

on the IBM PC screen.) 

12. Surface treatments of the vdt screen have 

been used with variable effects to reduce glare and 

reflection. These include etching the glass surface 

of the screen, spray-on reflective coatings, vapor 

deposited screen coatings, and thin film layers, 

sometimes called a quarter wavelength layer. The most 

effective of these is the thin film layer. It is 

applied to a glass panel which is then applied to the 

screen. Less effective is etching the surface of the 

screen because it can reduce character brightness by 

as much as 80%. The other treatment is considered 

even less effective. 

How are all of these individual elements combined into 

a well designed work station? 

It cannot be overemphasized that t he vdt work station 

must be looked at as an integrated whole. Changing 

one element will necessitate changeing others to 

compensate. Therefore it is impossible to design 
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work station s piece by piece, optimizing one element, 

then working on the others in turn because they will 

not work together as a whole. 

In addition to the suggestions contained in the 

discussion of the individual elements of a work 

station, the following are some established principles 

of how these elements should be arranged: 

1. The line of sight from the operator to the screen 

should slope downward from IS-3D' below the horizontal 

level for optimal viewing. This means that the center 

of the screen should be lower than the eyes. 

2. The operator should not be positioned in such a way 

that he or she looks out a window or a bright light to 

avoid loss of visibility. 

3. There should be adequate leg room under the work 

surface, about 27 inches. 

4 . The keyboard should be within an arm's reach. 

5. The back row of the keys should be positioned no 

further tha n 400 mm or 15.6 inches from the front edge 

of the desk. 

' . . 
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6. A free area of about 60 mm or 2.34 inches is 

useful for resting the hands and to avoid the cutting 

action of the edge of the keyboard on the operator's 

wrist. 

7. The viewing distance should be from 450-500 mm, or 

17.55--19.5 inches. It should not exceed 700 mm, or 

27.3 inches. 

What are some of the limitations of the human element 

in vdt work station design? 

Anthropometry and biomechanics 

Si nce humans have certain bilogical limitations 

relating to posture, vision, range of movement etc., 

it is the work station that must be designed to fit 

the individual, not vice versa. And when work 

s t ations are designed with a number of operators in 

mind, a high degree of adjustability and flexibility 

are required. It is a tru ism of ergonomic design that 

a large woman does not have the dimensions of an 

average man, and the two cannot necessarily share a 

work station unless there is a great degree of 

adjustability in each component. 

In Hawaii our situation is even more complex. We not 

only have small, average, and large men and women. 
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We have an ethnically and racially diverse population 

of small, average, and large men and women, 

populations for which anthropometric data is by and 

large unavailable. Most vdt elements, particularly 

furniture is designed for caucasian bodies. 

A well designed vdt work station minimizes muscle and 

eye fatigue and postural stress while maximizing 

efficiency. Most postural stress can be relieved by 

simply shifting position. The design of the work 

station should make this easy to do. 

During movement (dynamic work) muscles 

rhythmically contract and relax in turn, a process 

that favors blood circulation. When the body simply 

maintains a posture (static work), muscles contract 

only, i mpeding blood flow and causing lactic acid 

build up. If static loads are sustained over a long 

period of time, acute muscular pain can result. Over 

the long term, this may lead to rheumatic disease. 

Armrests on chairs, wristrests on keyboards, split 

keyboards and chairs with upper back and neck support 

all help to ease statically loaded muscles. The work 

station should be laid out in such a way that work is 

performed with joints in the middle of their r ange of 

motion. Optimal height and keyboarding posture for 

hands and arms have not been established, suggesting 

· . 



. . . .. 

-20-

as much flexibility as possible to meet individual 

needs. 

Vision 

The process of human vision itself ,makes demands on 

vdt work station design. Even the young eye is slow 

to adapt to different light levels, as the vdt 

operator typically looks from source document to 

screen to keyboard once every .8 to 4 seconds. 

Most people experience a steady deterioration of 

vision from the age of about ten. From age 20 to age 

60 visual acuity is reduced by about 25%. When eyes 

adjust to different viewing distances, the iris 

contracts to change the size of the lens. As people 

age more and more cells are added to the lens. Some 

do not receive adequate nourishment and oxygen and as 

a consequence they die and harden and the lens becomes 

stiffer, and therefore less able to change its shape 

to accommodate to different viewing distances. This 

condition is known as presbyopia and requires 

correction in the form of eyeglasses. Sensitivity to 

glare increases with age and sensitivity to contrast 

decreases with age. In practical terms all of these 

things mean that the older vdt user must be slower, or 

be in a job where a greater risk of error is 

acceptable. 

The American optometric Association has 

recommended corrective glasses for vdt workers even 
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Noise 

The recent trend toward totally "open plan" work 

spaces is reversing itself, fortunately, with the 

realization that in open work spaces noise levels are 

usually much higher and other distractions are more 

frequent. This is not to say that work space design 

should sacrifice worker contact and all sociability. 

However, in the interests of productivity, workers who 

need to concentrate intensely on the t a sk at hand 

should be given every opportunity to do so. The 

following are some recommendations on noise levels: 

1. The ambient noise level should be less than 55 

dB(A) in task areas requiring a high level of 

concentration. 

2. The noise level should be less than 65 dB(A) 

in areas where routine tasks are performed. 

3. Equipment noise levels should be no greater 

tha n 5B(A) above ambient noise levels. 

4. The work environment should be free of high 

fr e quency tones. 

5. Any printers in the area should be quiet, eg 

laser jet or should be well insulated with acoustical 

shielding. 

Job design 

The NRC Panel emphasizes that while many of the 

complaints relating to vdt's in the work place are 



·- . , ' ... " 

-22-

the result of poor ergonomic design, some are the 
. . 

direct result of the way taht jobs are designed or 

structured. 

"Jobs in which vdt's are used are not purely vdt 

jobs, even when a vdt dominates everything about a 

job. A total job is defined less by the equipment 

used than by the outcomes achieved, the methods and 

procedures followed, the skills and abilities 

demanded, and the general set of circumstances under 

which the work is done. Jobs can be carefully 

designed to make a work experience satisfying and 

productive, but they usually are not; most jobs 

develop with little real planning, and any planning 

that does take place is more likely to consider 

eqipment rather than the person who uses it." (Video 

displays, work and vision, NAS/NRC 1983,p173. 

Most complaints are made by workers in jobs devoted to 

a single task, eg data entry, performed all day long. 

In such jobs the pay is usually low, the worker has no 

opportunity to display initiative or creativity. She 

or he is expected only to work continuously and 

intensively to avoid errors. There is no variety in 

the tasks performed and no sense of achievement. It 

is imperative that as the library moves further into 

automation that such single task jobs be avoided at 

all cost. This will be especially important when most 

technical services tasks in the library are 
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structured so that they allow the worker variety, a 

little freedom and initiative. Worker satisfaction 

and productivity are increased when tasks performed 

in individual jobs are varied and when the worker is 

allowed some degree of self-determination. 

The extent to which a worker has control over his or 

her work and his working environment can relieve 

stress ~related to vdt work. Actually involving the 

worker in selecting hardware and software and in job 

changes resulting from the new technology may help to 

establish some degree of control. Also the 

flexibility to switch tasks, the actual amount of time 

spena-at the terminal and the scheduling of this time 

(massed versus spaced), and allowing for interactions 

with co-workers all may help establish a sense of 

control. 

The least amount of control exists in jobs where 

performance and accuracy are monitored by machine. 

More health and emotional problems are associated with 

machine-paced work than with self-paced work. Under 

such conditions workers are literally turned into 

human machines in electronic sweatshops. The library 

should strive to invest its approach to automation 

with a human touch. It is an approach that will reap 

benefits for both the employer and the employee. 

.. . ~ .. ' . ~ . - . 
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A PAELIMINARY LIST OF NECESSARY ELEMENTS FOR A DEUELOPING A 
MICROCOMPUTER NETWORK TO SERDE THE SPECIAL NEEDS OF UHM 
LIBRARIES 

HBRDWARE: 

MACINTOSH-XL 2 megabytes (DESIGN and Engineering setup) 
10 mg byte internal hard disk, 3.5inch disk, and 12inch screen. 

5 MACINTOSH-512k ( For Chinese, Japanese, Korean and 
other graphics oriented language storage.) 
10 mg byte hard disk and 3.5inch floppy, and dot 
matrix printer. 

10 MACINTOSH-128k for ALA character set display. 

Laser Printer 

SOFTWARE: 

6 JAZZ (wordprocessing, spreadsheet, database management, 
reports/forms, project management, communications and 
graphics) 

3 PC SPEAK for MACINTOSH to IBM PC communications. 

6 APPLE TALK to allow inter MACINTOSH communications. 
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R preliminary list of elements needed for deueloping Macintosh 
applications to serue special library needs. 

HRRDWRRE: 

MACINTOSH-XL 2megabytes (DESIGN and Engineering setup) 
10 mg byte internal hard disk, 3.5inch disk, and 12inch screen. 

SOFTWRRE: 

DATA COMMUNICATIONS SOFTWARE (such as BlAST communication 
available from Communications Research Group, 8939 Jefferson 
Highway Baton Rouge, La. 70809 $250.00) which can transfer 
binary data through direct connect, modem or local networks. 

FONT BUILDER to facllitate the construction and hex code definition 
specialized character sets. 

THE PROFESSIONAL BIBLIOGRAPHIC SYSTEM Data base. 
A bibliographic package which allows for the compilation of 
bibliographies and use of citations. Supports the expanded 
ASCII ALA character set, outputs to printer screen disk of 
other computer. Integrated with MACWRITE and MACPAINT. 
Compatible with the 128k MACINTOSH and the 1 megabyte 
MACINTOSH XL. May also download from Bibliographic 
Utilities Into the MACINTOSH for special databases. Currently 
the software can link with OCLC, RLN and DIALOG. 

RDDITIONRL INFORMRTlON NEEDED 

1. Bit maps for dot matrix construction of the American Library 
Association character set would be helpful in the development of the 
software necessary to display the character set as it should be for 
reading. For example the MARC input rules require that a diacritic 
character be input before the letter it qualifies but to understand the 
diacritic's meaning it should display overprinted on the character ( i.e. 
'a and -n and 'e are input separately but must be displayed together to 
be understood: a and f\ and H 
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2. Information on the development of Chinese, Japanese and 
Korean character sets for the MACINTOSH developed by other libraries 
that extend character sets to fit their specific needs. UHM extension of 
any existing character set would be facilitated by building upon other 
developments. 

3. The Technical manual and specifications for the MACINTOSH 
128k, 512k and XL . 

4. Necessary information for creating new PROMS if desired. 



microSystem PC 
At Honeywell, we 
believe ou r customers 
shouldn 't be given the 
run-around about run­
ning the professional , 
personal computer soft­
ware they need. That' s 
why we're offering the 
microSystem Pc. IBM 
PC-compatible hard­
ware, bundled software , 
and your choice of 
peripherals. A single 
package selected by and 
available from a single 
source. Because you've 
already done the hard 
part - assessing your 
personal computing 
needs. Now Honeywell 
can help you put that 
assessment to work. 

Honeywell's 
microSystem PC is an 
extremely flexible 
processor designed to 
provide a wide range of 

capabilities that are 
compatible with IBM PC 
and XT systems. The 
microSystem PC sup­
ports the comprehen­
sive MS-DOS· operating 
system, which makes 
software versatility 
possible. 

The basic 
microSystem PC con­
tains a 16-bit 8088 
processor with either 
128K or 256K bytes of 
RAM memory, expand­
able to 640K bytes. The 
system's modular design 
allows either two 
5-1I4-inch, 360K-byte 
dual diskettes, or one 
5-1 /4-inch diskette and 
one 10M-byte 
Winchester-type disk. 
Also available are 
emulators, which allow 
the microSystem PC to 
operate as a terminal 

OMS-DOS i~ a Irademark 0; Microsoft Corporation . 

with Honeywell , IBM, 
and various other host 
systems. 

With each 
microSystem PC 
ordered, Honeywell in­
cludes the Super Pack 
software package. The 
variety of programs of­
fered in this package 
enables the user to work 
with a spreadsheet . a 
word processor, a data 
manager, a financial 
manager, the MS-DOS 
operating system, 
languages, graphics, 
communications, 
tutoria l lessons, and 
diagnostics. Other ven­
dors typically sell these 
programs separately. 

In addition, the 
microSystem PC can be 
integrated with a wide 
range of industry­
standard hardware and 

software. The 
microSystem PC is com­
patible not only with a 
large number of profes­
sional application pack­
ages, but a Iso with 
numerous hardware 
components - in­
cluding keyboards , 
printers. and mono­
chrome or color 
monitors. 

Direct access to 
Honeywell and other 
mainframes. as well as 
various sharing net­
works, is made possible 
through terminal 
emulation software. 

5 
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• Choice of dual disk· 

ettes. or single 
diskette and hard disk 

• 16·bit 8088 processor 
• 128K or 256K bytes 

RAM (expandable to 
640K bytes) 

• Eight (IBM PC· 
compatible) expan· 
sion slots 

• Two RS·232·C serial 
ports 

• One IBM-compatible 
Centronics-like 
parallel printer port 

• Super Pack software 
package 

• IBM-compatible 
keyboard with LED 
displays 

Super Pilck - An 
ddition.11 Com­

pellti \ e Ac\ antage ilt 
'\. 0 Additional Cost 
Honeywell's 
microSystem PC also in· 
cludes Super Pack. a 
complete set of office 
productivity too ls - at 
no extra charge. This ap· 
pl ication package 
includes: 
• MS· DOS - The disk 

operating system that 
allolVs you to run a 
growing number of 
popular software 
programs. 

6 

• The Perfect Series -
A series of fou r pro· 
grams that offer com· 
mon operations from 
program to program. 
There's no need to 
learn a new set of 
command sequences 
every time you 
change an applica­
t ion. In addition. 
common information 
can be used 
throughout the series. 
so retyping informa­
tion is unnecessary. 
The series includes: 
- Perfect Writer - A 

highly versatile 
word processing 
program that lets 
you create and edit 
volumes of text. 
Simple commands 
help you design 
formats. reorgan­
ize. and prepare 
for hardcopy print­
out. 

- Perfect Speller -
Works in conjunc· 
tion w ith Perfect 
Writer to correct 
spelli ng mistakes. It 
includes a com­
plete dictionary. 
with the additional 
capacity to store 
frequently used 
phrases. 

- Perfect Calc - A 
revolut ionary elec· 
tronic spreadsheet 
with sophisticated 
multiple file buf· 
fers . You can 
create and store 
several spread­
sheets concurrently 
and freely cross· 
reference and 
share data among 
them. 

- Perfect Filer - A 
multipurpose data 
base management 
system that is ideal 
for mailing lists and 
form letters. 

• Tim IV - Designed 
for sophisticated in­
fo rmation manage­
ment needs. this pro­
gram offers one of the 
most complete rela· 
tional data bases 
offered on the market 
today. 

• Fast Graphs - A pro· 
gram for creating 
high·resolution pie 
charts. bar charts, 
scatter plots, and 
other business 
graphics by entering 
information or taking 
previously-stored data 
from Perfect Calc or 
Tim IV files. 

• Home Accou ntant 
Plus - A best·selling 
program designed for 
managing personal 
finances and complex 
investment portfolios. 

• Perfect Link Asyn· 
chronous Commun· 
ications - The pro· 
gram that sets the 
stage for computer 
communications 
throughout the world 
by letting you select 
from among five 
types of terminal 
emulation . 

• GW BASIC - A rich 
implementation of 
the BASIC language, 
this application offers 
extensions for taking 
advantage of your 
system's color, 
graphics. sound, and 
real·time capabilities. 

• ATI TUTORIALS - In 
addition to produc­
tivity too ls. we offer 
Ihese four online 
tutorials to help you 
master the system 
and its accompanying 
application software. 
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Your Honeywell 
microSystem PC should 
be matched with the 
right monitor. Choose 
from among three color 
and monochrome 
monitors for use in a 
va riety of business and 
distributed processing 
applications. All three 
monitors are ergo-

DMU0793 

SPECI FIC. TIO'\S 
D,"'\l;O:-93 
(monochrom~ 
graphics) 
Monitor: 12-inch 

(diagonal). mono­
chrome screen, with 
amber phosphor 
display 

Screen Format: 25 lines 
x 80 columns 

Charader Positions: 2000 
Matrix Size: 7 x 7 (8 x 8 

field) 
Resolution: 640 x 200 

pixels 
:::;raphics Capability: Yes 

nomically designed for 
viewing ease and com­
fortable use. The 
DMU0793 and 
DMU0794 are 12-inch 
(diagonal) monochrome 
amber phosphor 
monitors with 25 lines of 
80 charaders each . The 
DMU-0794 is the choice 
when requirements 

DMU0794 

D'.\L ~-}:, 
mUI)! 1\..~lr .• l~ .. .... "i 

Monitor: 12-inch 
.Id iagonal), mono­
chrome screen, with 
amber phosphor 

Screen Format: 25 lines 
x 80 columns 

Character Positions: 2000 
Matrix Size: 7 x 9 (9 x 14 

field) 
Graphics Capa biliity: No 

demand work process­
ing, spreadsheet calcula­
tions, data base manage­
ment. and other non­
graphic display applica­
tions. The DMU0793 
has a graphics capabi l­
ity, which is useful for 
popular business­
graphics applications. 

The DMU0795 is a 

DMU0795 

S· .. L .~. -: In.!' r 

Monitor: 13-inch 
(diagonal). screen, 
RGB color signal, 16 
color variat ions 

Screen Format: 25 lines 
x 80 columns 

Charader Positions: 2000 
M atrix Size: 7 x 7 (8 x 8 

field) 
Resolution: 320 x 200 

pixels 
Graphics Capabi lity: Yes 

13-inch (diagonal) color 
monitor with 25 lines of 
80 characters. The color 
monitor is capable of 
displaying up to 16 color 
va riations. It is ideal for 
business charts and 
other business-graphics 
applications in which 
colors and resolut ion are 
important. 



Dol \\.l l r:\ I'rin:,'" 

• Desktop design: 
small . quiet. and 
lightweight 

• 120-cps draft. 75 cps 
proportional . Or 
22·cps correspond­
ence printing 

• 5 x 7 dot matrix 
charaders ona 9 x 9 
matrix 

8 

Honeywell's PRUOO66 
- dot matri x impact. 
printer-quiet. 
lightweight. and com· 
pad - is designed for 
use in office environ­
ments where lighter 
duty PC work is the re­
quirement. Just 4-1/2 
inches tall. the PRUOO66 

printer features easy 
forms handling. versatile 
printing characteristics. 
and a modest price -
making it the right 
choice to match up with 
your Honeywell 
m icroSystem PC for 
personal as well as small 
business use. 

PRU0066 

• Elite or pica pitch 
printing are operator 
or program selectable 

• Variable size and 
density printing are 
program seledable 

• IBM PC-compatible 
block graphics 

• IBM PC-compatible. 
Centronics-like 
interface 

• Double-width 
elongated. com­
pressed. and other 
special characters 

• Original and two 
carbon less copies 
printed 

• Seamless. long-li fe 
cartr idge ribbon 

• 80 characters per 
8- inch print line 
standard (132 char­
aders compressed) 

• 1024-byte buffer 
• 6. 8. or 10.2 lines per 

inch 
• Bidiredional. logic­

seeking printing of 
ord inary characters. 
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FEATl.: RE S 
• 15O-cps d raft, 50-cps 

and 22-cps corre­
spondence printing 

• 9 x 11 dot matrix 
• IBM PC-compatible 

line and mosaic 
graphics 

• Double-width 
characters 

PRL'OOio. uoau 
Dot '.Iatri\ Pri nter, 
Honeywell's PRUOO76 
and PRU0080 dot matrix 
impact printers are 
designed for use in of­
fices where heavier duty 
DP class performance is 
required. Characters are 
printed bidirectionally in 
a logic-seeking mode to 
optimize system 
throughput. In standard 
mode, a maximum of 80 

to 132 characters per 
line can be printed. In 
special print mode, the 
number of characters 
per line can be in­
creased to 132 for the 
PRUOO76 and to 220 for 
the PRUOO80. Operator 
can select printing at 6, 
8, 10 vertical lines per 
inch. 

PRUOO80/PRUOO76 

• IBM-compatible, 
Centronics-like 
interface 

• Internal print test 
• Forms length: switch­

or program-selectable 
• Printing of original 

and four copies 

• Easy to change, long­
life cartridge ribbon 

• Device type and 
status provided on 
the interface 

• 5, 8, 10 lines per inch 
• Bidirectional printing 

and logic-seeking 

• 80 characters per 
9-inch print line (132 
characters in com­
pressed model -
standard for the 
PRUOO76 

• 132 characters per 
13.2-inch print line 
(220 characters in 
compressed model -
standard for the 
PRUOO80. 

9 
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MANUAL CONFIGURATOR 

1. Follo)'l Oeclslon Tree 
2. Fill in Marketing Identi fie rs in lower r ight as you proceed 
3. Black dot. uses - expansion slot (maximum of 8 black dots per system) 

microSystem 
PC 

microSystem PC 

.. '::>-------.--------""" '" ~o~ FOR 0<9 ... 
A 

128K-QUAL DISKETTE 
KEYBOARD 

ORDER 
CPX0721 

~ 
TO ADO 

MEMORY 

256K-OUAl DISKETTE 
KEYBOARD 

ORDER 
CPXQ722 

~ 
TO ADO 

MEMORY 

2S6K-HAAO DISK • 
KEYBOARD 

ORDER 
CPXQ724 

~ 
TOADe 

MEMORY 

REOUIRED • REQUIRED REOUIRED 
MEMORY EXPANSION CARO 1 MEMORY EXPANSION CARO MEMORY EXPANSION CARD 

(2ND "E"ORY EXPANSION 1 28KB EXPANSION CARD ORDER: CMC0777 • 
CAAgE~~~~~~K1fj GO 256KB EXPANSION CARD ORDER: CMCOna • 

384KB EXPANSION CARD ORDER: CMC0779 • 
_____ i ~ i _____ 

TO EXPAND i TO EXPAND i TO EXPAND 

I "E"ORV I i " E"OHV i I "EMORY I 
IN 64KB I NCREMENTS~' IN 64KB INCREMENTS y' IN64KB INCREMENTS 

ORDER: CMM0777 ORDER: CMM0777 ORDER: CMM0777 

MONOCHROME GAAPHICS 
ORDER: DMU0793 

AEOUIRESA , 

I 
MAXIMUM MEMORY 640KB 

........... t /' 

MONOCHROME TEXT 
ORDER: OMU0794 

REOUIRESA 
I t I 
I MONOCHROME TEXT I 

CON TROLLER • 

COLOR GRAPHICS MONITOR 
ORDER: OMU0795 

REOUIRESA 

t 
COLOR/MONO GRAPHICS 

CON rROLLER • 
ORDER: CPA0790 ----+-~-O-RO-E-R..JfLP-A-07-9-' _, --+----COLORIMONO GRAPHICS 

CONTROLLER • 
ORDER: CPA0790 

OFFICE DUTY 
80 COLUMN -l2OCPS 

ORDER: PAUOO66 

I i 
HEAVY DUTY 

80 COLUMN - 1 SOCPS 
ORDER: PRUOO76 

HEAVY DUTY 
132COLUMN-l 5OCPS 

ORDER: PAUOO60 

PAUOO66. PAUOO76 AND PRUOO8O REOUIRE A CABLE (25 PIN)- OROER: CBL0797 

PLEASE CHECK PRICE LIST FOR DISKETTES AND OTHER SUPPLIES 

8 EXPANSION SLOTS 

CENTRONICS 
RS·232 RS ·232 W<E 
PORT PORT PARALLEL 

PORT 

CPX 

CMC 

CM" 

OMU 

CPA 

PRU 

cel 

+ 

MARKETING 
IDENTIFIERS PRICE QUANTITY TOTAL 

ThIS tQt.IIPtMflt IS subtKllO Ind WII co~ Mttl the 'PPKIPO,le FCC Rules poor 10 hnal cM!Mty 
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Hardware 

Annual Maintenance 
Catalog CAMP 
Number Description Price' On·Site Walk·ln Mail·ln 

Processors All microSystem PCs include a key· 
board and Super Pack (full set of pro· 
ductivity software, including MS-DOS) 

CPX0721 System Unit - 128KB with two $2,270" $330 $218 S185 
360KB Disks 

CPX0722 System Unit - 256KB with two 2,395" 330 218 185 
360KB Disks 

CPX0724 System Unit - 256KB with 10MB 4,170" 665 432 367 
Hard Disk and 360KB Diskette 

,"'I'morv CMC0777 128KB Expansion Card 350 38 25 21 

CMC0778 256KB Expansion Card 550 38 25 21 

CMC0779 384KB Expansion Card 750 38 25 21 

CMM0777 64KB Memory Expansion Module 100 No Separate Charge 

Moni to rs DMU0793 Monochrome Graphics Monitor 225 35 23 20 
with Cable 

DMU0794 Monochrome Text Monitor with Cable 275 44 29 25 

DMU0795 Color Monitor with Cable 595 125 83 70 

Monitor CPA0791 Monochrome Text Controller 225 No Separate Charse 
Controlll'rs 

CPA0790 Color/Monochrome Graphics Controller 225 No Separate Charge 

Printers PRU0066 Graphics/Correspondence Quality 495 62 40 35 
Printer, 80 Column - 120 cps 

PRU0076 Graphics/Correspondence Quality 795 100 66 55 
Printer, 80 Column - 150 cps 

PRU0080 Graphics/Correspondence Quality 995 125 83 69 
Printer, 132 Column - 150 cps 

Cables CBL0797 Parallel Printer Cable 50 No Separate Charse 

CBL9611 RS·232·C Communications Cable MiM 80 No Separate Charge 

lSubj~ 10 Sl"~ and loul taxe. F .O .B. point of shipment . 
- CN;rars lot Hon~~U C5D Installation .me: 
On-Site First Unit - S250; su~uent units .11 wme location and lime - S125; 
CustOtn4ef Walk·in Teit Sen.'ten .11 [)nlgnatrd Service Centers fOf installatIon, se1up. and trst - 560. 

To place an order o r for more information , call 
toll·free 1·800·343·6665, (in Massachusetts call 
617·392·5246). or con tact your local Honeywell 
Representative . 

11 



1/2 

113 

1/4 

/J6 

118 

119 

/110 

1111 

/112 

#13 

#14 
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#16 

UH BOOKSTORE AND UH COMPUTING CENTER 
IBM ACIS PERSONAL COMPUTER SPECIAL OFFER (SPRING 1985) 

$ 1,850.00 

2,147.00 

2,098.00 

2,830.00 

3,127.00 

3,078.00 

2,894.00 

3,148.00 

4,051. 00 

4,305.00 

199.00 

451.00 

163.00 

159.00 

66.00 

AVAILABLE CONFIGURATIONS -- OAHU PRICES 

1M PC System Unit (256kb memory) with keyboard, two 5-1/4" 
dual sided 360kb diskette drives, monochrome (green) monitor, 
monochrome display and parallel printer adapter, and OOS 3.1 
Opera ting System. 

IBM PC System Unit (256kb memory) with keyboard, two 5-1/4" 
dual sided 360kb diskette drives, co1or/gra~hics monitor, 
color/graphics monitor adapter, parallel pr neer adapter, and 
DOS 3.1 Operating System. 

IBM PC System Unit (256kb memory) with keyboard, two 5-1/4" 
dual sided 360kb diskette drives, co1or/~raphics monitor, 
color/graphics monitor adapter, and OOS.1 Operating System. 

IBM PC-XT System Unit (256kb memory) with keyboard one 
5-114 ' dual sided 360kb diskette drive, one 10 mb fixed disk, 
monochrome (freen) monitor, monochrome display and parallel 
printer aoap eL, asyncnronous communication aaapter, and DOS 
3.1 Operating System. 

IBM PC-XT System Unit (256kb memory) with keyboard one 
5-174' dual sided 360kb diskette drive, one 10mb fixed disk, 
color/graphics monitor, color/graphics monitor adapter 
parallel printer aoapter, asynchronous communication adapter, 
and DOS 3.1 Opera ting Sys tem . 

IBM PC-XT System Unit (256kb memory) with keyboard one 
5-114 Qual sided 360kb diskette drive, one 10mb fIxed disk, 
color/,raghics monitor, color/graphics monitor adapter! 
a.ynch on us communication adapter, and DOS 3.1 Operat ng 
System. 

IBM PC-AT System Unit (256kb memory) with 80286 CPU, 
keyboard, keylock, clock/calendar! one 5-1/4" dual sided 
diskette drive and adapter, monocnrome (green) monitor, 
monochrome display and parallel printer adapter, and OOS 
Operating System. 

1. 2mb 

3.1 

IBM PC-AT System Unit (256kb memory) with 80286 CPU, 
keyboard, keylock, clock/calendar, one 5-1/4" dual sided 1.2mb 
diskette drive and adapter, color/graphics monitor 
color/graphics monitor adapter, and 005 3.1 Operating System. 

IBH PC-AT System Unit (512kb memory) with 80286 CPU, 
keyboard, keylock, clock/calendar~ one 5-1/4" dual sided 1.2mb 
diskette drive and adapter) one 2umb fixed disk and adapter, 
asynchronous communication parallel printer adapter 
monochrome (green) monitor, monochrome display/paraile1 
printer adapter, and DOS 3.1 Operating System. 

IBH PC-AT System Unit (512kb memory) with 80286 CPU, 
keyboard, keylock, clock/calendar. one 5-1/4" dual sided 1.2mb 
diskette drive and adapter, one 2umb fixed disk and adapter, 

us communication/parallel printer adapter, 
~~~~~~~~~~~~!mcolor/graphics display adapter, and 

IBH Honochrome (green) Display Honitor. 

IBH Color/Graphic Display Honitor. 

IBH Honochrome Display/Printer Adapter. 

IBH Color/Graphic Display Adapter. 

IBH Asynchronous Communication Adapter. 

Revised Final Prices: 4/4/85 



Revised 4/4/85 UH Bookstore and UH Computing Center 
IBM ACIS PC Special Purchase 

POLICIES AND INSTRUCTIONS 

BACKGROUND The University of Hawaii Bookstore has entered into a volume 
purchase agre ement with the IBM Ac ademic Information Systems Division to allow 
students, faculty and staff to acquire IBM personal computers at vastly reduced 
prices. There are 10 fixed system confi~urations and 5 accessory items available. 
Systems are priced at appr oximately a 40% discount and accessories at 387. discount 
from published standard IBM f.o.b . Honolulu list prices . Orders will be accepted 
on a first come, first served basis until all 600 available systems are sold. 
There are 400 PCs, 100 PC-XTs, 50 PC-AT Basic Model 68s, and 50 PC-AT Model 99s. 

The agreemen t wi th IBM is in tended to con tribu te to the enhancement of compu ter 
literacy and academic computer use at UH, in accord with the University's Strategic 
Plan. With the assistance of authorized representatives at each UH campus, the 
Computing Center will be responsible for taking applications, verifying 
eligibility, providing technical information, receiving systems assembly and 
burn-in, d1stribution, and warranty support. The bookstore wilL accept and record 
all payments for the computers. 

ELIGIBILITY Under the UH/IBM ACIS agreement, purchases may only be made by: 

* Classified Students of UH who are registered for Spring, 1985. 
* Faculty ana Staff of UH . 
* Certain UH Organiza tions including RCUH, UH Founda tion, 

and individual staff members of such organizations . 

UNIVERSITY DEPARTMENTS HAY NOT HAKE PURCHASES UNDER THIS PROGRAM. 

Students, Faculty, and Staff may purchase onl t one personal computer system 
configuration . Individual purchasers who par icipated in the Fall 1984 UH/ACIS 
program, are not eligible to purchase system configurations at this time. Eligible 
organizations may purchase more than one system unit . All current and previous 
purchasers may also select an extra opposite monitor, corresponding monitor 
adapter, and an asynchronous communication adapter. All purchasers must sign an 
agreement not to resell purchased units to anyone not already eligible. 

COMPONENTS AND WARRANTY All parts and components are standard IBM distribution 
unt ts. PC · and pc-x 1 co,nfigura tions are warranted for 90 days. PC-AT 
configurations and accessories ordered with such systems are warranted for one 
year. All systems include Operations manuals, BASIC language manuals, orientation 
software, and DOS 3.1 operating systems software and manual. Printers and 
applicat10n software are not included as part of the sale. 

PURCHASE PROCEDURES Applications will be taken in Keller Hall 111, Manoa, and 
by representatives at locations announced and posted at each campus. App11cations 
at Keller Hall will co.mence at 10 a.m., Monday, April 8, 1985 and will thereafter 
be accepted on weekdays from 9:30 to 11:30 a.m. and 1:30 to 3:30 p.m. until all 
systems are sold. All purchasers must appear in person with their applications 
and a picture ID. Students must present tne~r Spring, 1985 registratlon p~nk 
sl~ps. wlth tneir applications, eligible organization purchases must include a 
purchase order made out to the UH Bookstore for the full purchase amount. 
Individual purchasers from eligible organizations must present a letter signed by 
the organization's head certifying their staff status . Fall, 1984 participants 
ordering accessories, must present their purchase receipts. Application forms are 
available at the Computing Center, Keller Hall, Manoa, from representatives at each 
campus, and at the Bookstore. 

ORDERING AND PAYMENT If your application is accepted, eligibility and price 
w~ll be certified. Systems will be reserved at the time a down payment is made and 
not at the time of application. Your order is actually placed, and all payments 
are made at the UH Bookstore. AN INITIAL NON-REFUNDABLE DEPOSIT OF $500 RESERVES 
YOUR PC. The balance of your purchase price must be paid within 7 days from date 
of downpayment and no later than April 25 1985. However, purchasers of PC-AT 
Model 99 systems (Configurations HIO and Ull only), may pay their balances no later 
than May 15, 1985. 

Payment may be made in cash, cashie r's check, certified check, travellers check, or 
credit union check. Checks are to be made payable to the University of Hawaii. 
Personal checks and credit cards may not be used. You must present your copy of 
the applicat~on form when making payments at Ehe Bookstore. Your receipted 
application form must be safeguarded -- it will serve as your claim for picking up 
your sys tem. 

DELIVERY AND PICKUP ' You will be informed by letter and or seminar on pickup 
procedUres ana distribution points. To claim your system, purchasers must appear 
in person with their receipted full payment application form and a picture ID . At 
this time, we anticipate delivery of all systems except Model 99 PC-ATs' to take 
place about the 3rd week of May. Model 99, PC-Als' will be ~elivere~ about the 3rd 
wee k in June. 

__ ~J 
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UH Bookstore and UH Computing Center 
IBM ACIS PC Special Purchase - Spring, 1985 

QUESTIONS AND ANSWERS 

I am a classified registered student this semester, but I am only attending 
school on a part time basis. Am I eligible to purchase a PC? 
Yes. Part t.me or full time, as long as you are a classified, degree seeking 
student, you are eligible. 

I'm broke right now, but will I get another chance at this low price? 
At this time, we don't know. 

Will the Credit Union finance these purchases for us? 
The UH Federal Credit Union offers a verr attractive computer loan r,rogram 
faculty and stafft with up to 90% financ ng at an annual rate of 12% for a 
3-year loan. Cal them at 948-8578 for membership and loan information . 

for 

I am a part time instructor for the College of Continuing Education. Am I 
eligible to purchase a PC? 
Yes. However you must obtain a letter from the colle!;e indicating your current 
status . Faculty and staff members holding BOR or civ.l service appointments 
need not present such a letter. We have a list of all UH employees . 

Q: Will you have the PC Portable available for sale? 
A: No. Our agreement wi th IBM ACIS allows us to have only three types of systems 

units. We opted for the PC, XT, and AT. The items as listed on the available 
configuration list are the only items that will be sold. 

Q: 
A: 

Q: 

A: 

Q: 
A: 

Q: 
A: 

Q: 
A: 

Will I be able to get education on using the PC that I buy? 
If you are not experienced in the use of personal computers, we strongly urge 
you to consider attending one of the many courses offered by the College of 
Continuing Education, UH Community Colleges, the IBM Product Center, 
Microcomputer dealers, etc. They offer a wide range of classes on introduction 
to personal computers, wordprocessing, spreadsheets t data base, and DOS . 
Joining a PC users group such as Blue Hawaii will a so be very helpful. 

Help! I can't decide if I should get a monochrome or a color display monitor. 
Any advice? 
Donlt feel bad -- it's a difficult decision! The monochrome systems offer a 
higher quality text display which makes for superior wordprocessing, spread 
sheet work, and text terminal emulaton. The monochrome systems also come with 
a parallel printer port at no extra cost. The color/graphics systems allow 
high quality medium resolution for graphiCs

t 
wh-ich is necessary for data 

analysis and presentation, graphics term ina emulation, or use of many 
educational programs and games. You need to anticipate how you will use your 
system in order to make a choice. Of course, for those who want and can afford 
to buy both a monochrome and a color display, the option is available. With 
the system that you choose, you have the option of buying an opposite monitor 
and/or adapter card from the sale program. 

How do I know that I am getting a good deal on r,rices. 
The prices for the systems are approximately 40% below IBM list prices, f . o .b, 
Honolulu, with applicable taxes and transportation charges. Please feel free 
to shop around. Our goals are to provide an opportunity to students, staff, 
and faculty to obtain a personal computer that will help them to gain computer 
literacy. We have attempted to obta.n the best possible prices . 

Is 256K enough memory for me ? 
That depends how you plan to use your system. Most applications do not need 
more than 256K, however, some of the more popular lIintegrated software ll 

packages require more. You can always buy more memory later if the need 
arises. The most common way is to buy a multifunction board. 

What is a multifunction board? 
The system that you buy has empty expansion slots that allow you to install 
additional circuit boards that perform a variety of functions. A multifunction 
board generally refers to a board that provides an economical way of expanding 
your system's capabilities with several basic functions that are used by many 
PC owners, all on the same board, using a single slot in the PC. The more 
popular boards provide printer ports, serial (asynchronous) telecommunication 
p,0rts, clock/calendar with battery backup, a game port for connecting up a 
'joys tick", addi tional RAM memory and prin t spooler and RAM disk sof twa re. 

Multifunction boards with fully filled memory of 384k when added to the memory 
on the PC motherboard enables a total of 640kb, the maximum addressable on PCs 
and PC-XTs. Multifunction boards with 64k memory (expandable to 384k) cost 
about $270. Memory chips can be obtained for $22 per 64k. Multifunction 
boards for PC-ATs are made differently through use of high density memory 
chips. Total addressable memory on ATs can be as high as 3 megabytes . 
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What do I need to be able to connect my PC system to the' UH computers? ~. 
You will need a serial asynchronous communication port and a modem. An ' 
asynchronous port is included in the PC-XT and the Model 99 PC-AT, and are 
commonly included in multifunction board.. You also have the option of b y ng 
an internal modem from any vendor you like which fits inside your PC and d e~\ 
not need a separate serial port, or you may buy an external modem to work 1:1 
an asynchronous port. Finally you will need a software program to allow ~ur 
PC to act as a computer terminal. Several such rrograms may be obtained t~om 
the UH Computer Consultant in Keller 218 and cop ed on to your own diskette. 

What about printers? 
There are so many types of printers with different capabilities in the market 
that meet individual tastes and size of pocketbook that we did not want to 
choose one for you. You can spend a few hundred dollars or several thousand 
depending upon print quality, sFeed, color, and manr special features. Your PC 
will support, depending upon software used, most pr nters on the market today 
including laser and inkjets, to dot-matrix and daisywheel. Printers are 
classified in a number of ways such as matrix, correspondence quality, near 
letter quality, and letter quality. Spend some time looking at newspaper and 
magazine ads, visiting computer stores and checking print quality, speed, 
noise, and features to make sure that you have the printer with capabilities 
you need. Make sure that the printer you buy is IBM PC compatible. Although 
serial printers can be made to run on the asynchronous port of the PC-XT, 
unless someone gives you one, you should acquire a printer with a parallel 
interface. Ask the dealer to set the printer dip switch options to run with 
the IBH personal computers. Remember that if you buy a color/graphics system 
without the printer port option, you will need to get a printer adapter or 
multifunction board with that port before you can run a parallel pr~nter. Have 
fun shopping! 

Will all the components be assembled and tested before delivery? 
System units, adapter cards, monitors

i 
keyboards, etc., will all be received 

separately. These will all be assemb ed into ordered configurations and 
burn-in tested before delivery. However, for Fall 1984 purchasers that order 
separate adapter cards only, i.e. configuration numbers 14, 15, and 16, the 
purchaser must perform their own installation into their previously purchased 
units. Instructions are provided with the adapter cards for performing the 
installation. 

What do I do after I get my system home and it fails? 
With the exception of PC-AT models, all systems are warranted for 90 days. 
PC-AT models are warranted for a period of 1 year. At the time you pick up 
your system, you will be given a handout telling you about warranty service and 
the telephone numbers to call. The reason that we are able to pass on a large 
discount to purchasers is because technical support will be provided by the 
Computing Cente r . Do not call IBM directly or other IBH PC dealers for 
warrantr service. You should put your system into use as many hours as you 
can dur ng the warranty period. This will insure that faulty components if 
any, would be detected and repaired at no cost to you. After the last day of 
warranty, repair or cost of maintenance programs must be borne by the 
purchaser. 

What Model should I buy -- The PC, PC-XT, AT68 , or the AT99 ? 
Try to find a friend or someone who has used or own a PC and have a good heart 
to heart talk about the different models. The choice can be simple or very 
difficult. All the models are powerful computers. Some of us bought the first 
models of the IBM PC

t 
three years ago, use them everyday for a multitude of 

applications and sti 1 have not used all of the caFabilities of the system. 
Generally, for novice} first time users l you will find the PC model to be more 
that adequate. For tnose that require taster operation and more online disk 
space, the PC-XT will be more convenient to operate. The PC-AT models are 
approximately six times faster than the PC and PC-XT and are the top of the 
line systems for the very advanced user. The AT68 referred to as the Basic AT 
does not include the 20 mb fixed disk or the serial/parallel adapter, both of 
which are included in the AT99 enhanced model. The AT68 is generally purchased 
by those who wish to shop around for open market fixed disk with capacities of 
as high as 80mb, and wish to add their owm memories and perform other 
expansions. The AT99 is a full model package with 512k, 20 mb fixed disk, 
parallel/serial adapter, plus other goodies that makes it productive from the 
moment you take it home. Study the configuration list carefully and you will 
see that each configuration has different features. Obviously you should buy 
the configuration that has the features that you need. During the Fall 1984 
sale program, PCs accoun ted for 807. of all systems purchased while PC-XTs 
accounted for 207.. Color systems were 577. versus monochrome systems of 437.. 

Q: Do I need a hand truck or a TRUCK to pick up my system? 
A: Most any auto will be adequate. Systems will include 3 boxes - one each for 

systen unit, monitor, and keyboard. If you are also buying an opposite 
monitor, you will need at least a compact instead of a sub-compact. 




