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A, Porpose oi Evaluztion

The following portable microfiche viewer evaluation report was
commissioned by the Adjutant General's Office - Micrographics Manzge-
nment Branch, Washington, D.C. The inteanded purpose for initiating the
evaluation was to acquire an up-to-date comprehensive technical compari-

son cf all comrercially avallable portable Microfiche Viewers.

B. Scope

The selection of microfiche viewers to be evaluated was wade in two
steps; the first was to condust a thorough market curvey to identify all
comrercially available portable micrefiche viewers as of July 1977; and
second: to select, based on pre-established functional criteria, specific

units for testing and evaluation.

The criteria for unit evaluation wes divided into threce categories.
Although all of the microfiche viewore selected were considered portable.
a close correlation between {ntended use and viewer pericrmance vreculred

the following grouping according to user conditicna:

e Personal/desktop portable
° Jorkshop/uoblila
- nff‘*!""‘"/',’""’* e

The performsnce of each microfiche viewer was comuered and ranked

with other unite in the selectaed categorics.

Ak description of test methode used and evaluation parcmeters, are

roezented in Section II. Suamury data and unit rankings are provided in

-
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I1. VIEWER EVALUATION 1
R
Al Test Methods
4
Each selected portable microfiche viewer was tested and evaluated
in each of the following categories, Evaluation data summaries for each A

unit is presented in Section III of this report.

1. Resoluticn

The display resoluticn was determived for each unit using test
microfiche containing Naticnal Bureau of atdx ar*s 1010 resolution test
patteras. The actuzl number of iine pairs pvr millimeter were recorded
for each unit. This was accornplished by viewing the display with an &X
optical magnification device which allowed visual & of
line pairs. D!Mathematical calculations were performed to adjust recovded

values to a starlard 24/48 ¥ formst. Both the centrazl and peripheral

O\

screen arcas were measured, and tha percentage cf resolucion fall-ﬂz

recorded.

2. Display Luninance
The lumfnance (brightness) cof each viewer unit as well as the
evennegs of luminance across the display screen were given extensfve
consideration.
A Photo Research Spectra Spot-meter with a one quarter degree

rcading area was used to accurately measure screen Juminance values

The American Hational Standard method of measuring screen luminance was

L]

followed to obtain results that best represcent a valid approwinaticn o
actual vicwing conditions. An Elgar Corporation AC-Lire conditioner was
selectsd to regulate the input voltage and eliminate line voltage fluctua-~
tions. The single eyepoiat method of neter placement was selected for

use. The objective lena of the S ¢ rrter was located on a line

perpendicular & the conter of the screen, and also fiftecn dnches or a

distance equal to the screen dfsgonal, which ever was grester, from the

I-4
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surface of the screcn. The measurements were made with the 1i

in the reader operaced as recomnended by the manufacturer, the reader

being in focus and without film in the microform holder. The luminance
meter was positioned on a swivel point which allowed rezdings to be recorded
for peripheral areas, while simulating the actual user conditions of head

novenents. be readings were ranked according to maxisum luminance and

E | percentages of fall-off, both at intermediate distances and at the screcn

3 1 corners.,

3. Display Contrast

1 The viewer display contrast was rmeasured in accordance with
i ti.e &merican Nacional Standard method for mecasuring screen luminrsncc.

The actual centrast of the viewer display was weasurcd using & spot

photometer and a test mask.

The test wmask was placed in the micreferm holder, and readings
were recorded for both the exposed and unevposed arcas of the test mask.

The mask was reverssed to allow for anm averagod set of recovded valusc.

A divis? »m computation was performed, which was a4 the contrast

ratio of the viewer display.

4. Discortio:

The amount of im2ge distortion was determined Uy the use of ¢

! . precision test microfiche whicli coantain pairs of lines of equal lengths
‘ located horizontally, vertlcally, and diagonally acress the image. After
these pairs were identified and measured on the scre surface, a calcula=-

en
tion was performed toc arrive at the percent of image distortion nmeasured

for that viewer.
i 3o Screen Reflectance
Viewer screen reflectance was deterwinad by measuring the

| ratio of apparent screen luminance in foot lamborts with the light source

¢f the reader turned off to the incident fllunmivance in foot candles on

the sereen. The reflcctance was messured with tie use of the Spectx
@ Spot weter, while the sublient {lluninance wag mencured with & Weston

Model 756 illuminance meter.

.
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A nusber of factoers can influence the viewing angles, among

ng the presence of a screen hoed; angle of the gcreen, unaven

M
rers

these b

screen luminance, ard the ic design of th unit iteelf. The measure-

ment of screen angle was accompliszhed with the use of aun ang:
-

which permitted an accurate angle measurement from normzl viewing dis-

tances.

This test was conducted in two segments. The first was a
test simulating the scenning of a single microfiche, from edge to edge
and top to bottem. The microfiche was focused on image Al and then the
other corners, and center were Lrought into view. The nunber of times
the unit had to be refocused way recorded. The second segment entail=d

the insertion and remcval of five microfiche, recording the trequency of

refocusing after an initial alignment.

8. Platen Temperature

The temperatures generated by lamp sy.tems within the viewers
~an ultimately damage microfilm, including melting of the enulsion, 1<
allowed to rcach exrremes. A Teabrrs . .ix TM S03 digital multimeter with a
voltage temperature probe was utilized to measure the actual film gate

temperatures after various clapsed times were clocked.

9. Noise Level

The riolse levels of the various vicwers was recorded with the
use of a General Radio Type 1565-A sound-level wmeter. The C range {ndi-
cates the over-all sound pressure present. The A-weighing characteristic
discriminates heavily against low-frequency scund, closely corfeisced with
subjective estimateg cf loudnass, annoyance, and speech interference. The
B-weighing characteristic §s used when the subjective effects of nolse are

of interest.
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indicator were determined with a precision st mic iche Randon

areas of the micz:

and the actual £i

N

X system.

bility of the ind

11 Set-tp Time

This section is best applied to the field usage categovy, as
a workshop or office situation generally requires szt-up and take down
of the viewers with much less frequency. The elagsed time was arrived at

by actuzlly simulating a set-up of the viewar being tested.

The viewers were tested individually for stability, sirmulating
actual user conditions as much 23 possible.. Lateral as well as front-to-

back movements were observed and recorded.

13. Portability
This category dealt specifically with some of the more important
aspects of unit transportaldlicy, such as fold-up capability, cord storage,
carrying handle aad nicr fiche storage areas. The units were rated on
these features as they appeared on the units, as not all the units tested

had every feature listzd.

14.  Maintenance

The need for lamp changes occur on occasion, therefore the
procedure required Lo Change a lanp was ioacliudeds  Llie case ol Loooval
and {insertion of & new lamp was determined by actually performing this

task with every viewaer under consideration.

|
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The units were disassembled and inspected to obtain the best

evaluation of ccmponent materials as possible. The ratiugs
on the quantities of steel, plastic, and fiberglas used in comstruction,

with steel being rated as the preferred componeat material.

16. Lniv_Operation

The actuxl operator interface required to oserate the vievers
was cecnsidered a valuable addition to the evaluation criteria. Under
field conditions the ideal viewer would be 2s operator independent as

possible, allowing more time for the task at hand.

17. Platen Carrier

Microfichke handling and platen movement was found to be cne
of the most varied areas of unit design. Microfiche positioning for
vieving was examined for each unit. Evaluation was based oi ease of

platen movement and amount of positive centrol in platen pesiticning.

18.  Cleaning
The cemponents most likely to require scme type of clzaning
by the operator were used as a basis feor clearning accessibility critaria,
Operator access to the lens, condenser, and the mirrors system was selected

as the evaluation parameter for this category.

19. Electrica]l Interlocks

User safety siould be of prime comsideration in an evaluation
of equipment of this type. The readers should be designed and constructed
8o as to be safe under almost all operating conditions, including being
operated hy indivicuals who may not be thorcuegily laniidier will adevelichic
reading devices. Therefore the presence or abscnce of power interlocks

was considered as a prime eveluation criteria.
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28 Projection Capability
— €% oSSRt Wit 5

ed fo

Each unit was evalus

onto a separcte screen for group view
Jection for simultaneous viewing by sceral persons wzs conzidered a

esirable feature in portable viewers.

21. Microfiche Load/Unlozd

rti

~e
_;

The ease of microfiche handling and moval pro-

on
ic openiag micro-

oma

g\

cedures were considered for this category. &n t
fiche carrier was considered a positive fezture, in addition to the

gencral microfiche handling characteristicsa.

22 Screan Anple
Considering the variety of user situaticons that could be en-

countered, a variable screen angle was considered decirable. Each unit
was evaluated for adaptability to various viewver posicions.
23, Image Rotuticn

The ability of ‘each viewer to accept & wide varieczy of micro-
fiche formats was considered desirable, therefore, the ability to rotate

an image in the viewer itself was estahlished as an evaluatioa criteria.

24, Lamp Tntensity Switch

The ability to increase screen brightness whep reom cenditions
or nicrofiche quality hinder reading was considered a valuable user
yat

criteria. A lower intensity position on the lazp switch extends usable

lamp life and was counsidered desirable.

25. Lazp Life

Lamp life was included in the evaluation criteria because a

high frequency of lamp changes can increase the possibility of viewer

damage to the lamp socket or wiring system, incrcasing unit dewntime.
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Size of each unit was considered as an inportant feature for

both the cfi-road and the workshop categories. The capsbilicy for
to be stored away and easily tranaported was censidercd esseatial for porta-
ble viewers in these categories.

27. Weizht

RS D R
The weight of each portable viever was considered in the same
category as the size of the -mit, Portabllity and ease of use under a

variety of user situations veing prime considerations.

28. Screen Size =k
Screes size has an important effect on user coufort and the
ability to read an entire page of data at optimum magnification, with a
minimum of microfiche movement. A larger screen size was given a higher

rating.

29. D.C. Veoltage Operaticn

This category was involved with the vorkshop/mebile group, as
the units vere evaluated according to the availabilfty of uesce with a 12
VDC puwer supply. This was considered in a different respect than tne
follewing category, self-contained power, since a source such 28 a car or

truck battery would be necded co operate the particular viewer.

30. Self~Coutained Power Supply

The ability to view microfiche in a situaticn where no external

power scurce was avajlable was the prime selcction criteria for the

off~vrcad/fieid usape category. Oaly six-vicwers evaluated had this capa-

hor s o e, e ST . .\ ooy >
bility, erther with an interual cechiaxgeavlie Latlon, sourcss, ©T & copartate

but portable puwer supply option,
3




here were threc categories that verz most applicable to the evalua-
b

tion of portable micvrofiche viewers for this report. An explanation znd

m
"
¥
c

description of these categories is contained in this section.

1. Off-Road Fieid Usage

The off~-rozd field uvsage category is concerned wita the follow-

ing viewer characteristics:

Size
Weight

Self-contained power supply

Displey Luminunce

Display Luminance Fall-Off intermediate
Display coutrast

screen reflectance

Set-up time

Unit operaticn

Materials

Maintcnence

Cleaning

Portability

e % e © % 9 e e

These characteristics were chosen as most important in situa-
tions ecncountered in field usage; since work situaticns and environmental
considerations are more varfed and much less predictable than a normal

ofiice envircnment.
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condi

Verks

The f

ions encountered in a workshop/mobile work sirua

®

2 o o

® 0 ¢ 0 © 0 © ¢ o & ©® 9?9

o 2

folloving viewer characteristics were consider

hop Mcbile

' o

Screen size

Lamp life

D.C. Operation
Resolution

Display Luminance
Display Luminance Fall-Off internediute
Display contrast
Distortion

Screen reflectance
Viewing angle

Tocus )

N=Y CGrid index

Unit eoperation )
Lamp inteasity swicch
Platen temperaturc
Screen angle
Electrical interlocks
mit stability
Materials

Platen carrier
Microfiche lcad/unloading

Maintenance

Cleaning veanfremanta
Portability

Frojection capability

)




S e~ T—— T T T gy

3. Personal/Desktop
The third category, perscnal/decktop pertable units were
evaluated against the following criteria: :
© Screen size
e Resolution Fall-Off
e Display Luminance Fall-Qff intermediate i
e Display Luminance Fall-~Cif corners
e Display contrast
® Distertion
& Screen reflectance
e Viewing angle
e Focus
e Image rotatiou
© Freme position indicator
@ X-Y Grid index
® Lamp intensity switch
) Platen temperature
e Noige level
] Screan angle
e Electracal interlocks
e Unit stzbilicy
e iateriaig
e Platen carrier
° Microfiche load/unleoad procedur
e {aintenance '
@ Cieaning requivements |
@ Projcction capability
G Evaluation Wefghtine Factors
Each vicwer evaluated was compaved egainst a numerlcal wezighting
matrix which gscigned a nuzber value to the performance of the unit 4
for each characteristic tected. The higher the number, the better the

unit performed in that catepory. The numerfcal weighting matrix f{ormed
the basis for couparing esch unit for overall perfermance in relatica

to other urits tested. The weighting natrix used {g presented in Table

I=13
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Charasiaristic

Ceoore

Size

Larg
Hedium
Cmslt

Weicht
{in pounds)

o4
4.1-9
9.1-15
15120

Screen Size

Smalt
Medium
Large
Adjustable

Lamp Life
(in hours)

0500
501-1000
10012500
Over 2009

Surply

Geif Contained Power

Yes
Hu

D.C. Uperatien

Yes
Mo

e

fi '-.»-'.z‘- =
(LP/AY)

02
2.1-4
4.1-5
517
Over 7

Resalution % Fail-Otf

0-10

10.1-25
25.140
40160
Cver GO

D2NWAEIDLWN 2 IONIONIWN 20 WWN ~|=NWD[WN -

i

Ll s W sl 8 DR DT W T e § A A UlT VB RINI NS L WA AT AME st B YA e Al

rhung Matric (Peoe § of 2}

Display Luminance
{in nits)

R S e
Cheracraristic Pange Seon

e e ——

tumirance Display

% Feit-Gtf 10.1.2%
Intermediate and 25.140
Carnsrs 40.1-60
Qver €0
Display Contrast 04
4.1-10
10.115
12.1-2C

Quer 20

Oiirertion
{p2reent of)

-2
2.1-5
5.1-10
Over 10

Serecn Refizctance

0-.1
a1.2
21-5
Over .5

>

A nals

Viewing

».

('S

Foar
Average
Good

Focus

Poor
Average
Goor
Excellznt
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Pans 20f 2}

- ey _..__.,_,___..A._.‘_.A...-,A._,i___-“.. e S SIS
Charaztaristic anga Casre Charsat c i Rers I Secirn
- - b '.---
Set-up Time 0-20 Unit Staoility Poor

(in seconds)

31-60
Over 690

fo B N

Image Rotaticn

Yes
No

O -

Frame Fositicn
Indicator

Good
Fverage
Poor
None

fdaterivis

X-Y Grid Index
Accuracy

Good
Average
Poor
None

Flaten Carrier

Unit Opcration

Right or
Left Hand
Either

=10 ONWIOO - N

Both
Lamp Intensity Yes
Switch No

Piaten Temparature
(in °F)

C-¢0
61-105
/fhove 1G5

Ciezning

W~ ClWNN=CQlWwMN =0 i) =D N —-C

Noise Level
(in Decitals)

0-40
41-70
Above 70

Portabiliny

Excelient
Cocd
Avarane
Fair

Poor

Electrice’ Interlocks

Yes
No

Screen Angie

Yes
No

O=i 0O i0O=NIO=N|D-=lON

Fictis LaazZ/Untocd

Poor
Aversae
Goced

Excellent
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Projaction Capatnlity

Yes
No
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A, Iatroductio

The results of the portzble microfiche viewer cvaluations ere
shown in Tables I-2 through I-4, A discussion of the summary data

is provided in the following section.

B. Discussion

1. General

The selection of evsluation criterfa and weighting factores was
iwade baszd upen subijective analysis of user nzods for the various categories
{ of portable microfiche viewers. The final rankings of vievecrs evaluated
for this report reflect these subjective judgements. The actual performance

B

A7 of viewers may not adhere to these rankings under different user conditions.
The units were not subjected to a ruggedized testing series, and

as a result no conclusions or recommendations are made as ta ability to with-

stand extreme envircermental or ucer conditions.

Additional data rot presented in the suamary tables, such as
optiornal lenses avaflable, unit coste, screen colors, narrative descriptions,
| ete, was collected for each portable microfiche viewer evaluated. This
data wes not considered significant for ranking purposes, but does provide
a morec coumplete overall description of each unit. Thls additional deta is
containcd in the data collection forms which are available upon request

from the Adjutent Gencral's Office.

Certain ranked criteria was eliminated from the summary tat
when 2ll viewers evaluated had the game ranking. This was done to simpli-
1

fy the data summary tables and to present those factors which truly differ-

entiate the vievers evaluated.,

1-16
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Each viewer was evaluatsd and ranked upon its performance

nification "atio. Althcugh many units are available at 48X, not
all units obtained for evaluation had this capabilicy. Yor fairness of

coxparison, values cbtained at 48X were mo
However, the collected data is included in the data colicction forms which

are available upon request from the Adjutant General's Office.

The data presented is based upon the testing and evalustion of

onie unit supplied by the respective manufacturer and/or distributor and

considared by the supplier to be representative of the product's capability

The units selected for 2valuation were representative of commew=-

cially available models of portable micrefiche viewers. During the Zuitial
market survey described in Scction I of this report, several units were
found to be the same in configuration, although marketed under different

company names. In these cases only one unit was evaluated. The following

is a listing of those units which are similar to those selected for evalua=-

tion:

Unit Evalu=ted Similar Units

Micro Desizn "Tue Portable"
Kodak Ektalite 140

Kodak Ektalite 20/40
Microscan K-~109

Realist Exccutive
Realist Agent
Realist Technician

Bell & Howell Comnuter
Eastman Kodak Ektalite 120
Eastman Kodak Ektalite 220
Micobia K-100

Realist Educator

A basic selection process in the evaluation of portable
alcrofiche wicwers to meet the reguiremonts of off-road fleld enviren-

ment was to consider only those urits having totally contained power
sourcea, Cf the fourteen units evaluated in this report, cnly six met

this requirement. Only the Realist Educator series had a reasonably sized

-

battery power supply. The other units had, as an option, a much heavier

and expsnsive power pack attochament.

et T L ITASS DL W DA TR s RS SIS M W Y




Although the viewer units have beea ranked within the eff-rosd
ficld usage category, it was felt that no unit current available 13 rezliy '
suitable for the rugged use and envirecnmental conditions that can be en-
countered in field operations. fl“
The portable microfiche viewers cvaluzted in this categery were L
scored as (ollows:l/
{ e Bell and Howzll = Comnmuter 25
\ e WSI -~ Informant 11 25
e MIST - Monitor 23
[ Realist - Lducator 2
e Micocbra - K100 20 7
) Realist - Viking 19
{ 3. Morkshop/iiobile Usice

The basic selection criteria for this catceory consisted of

B those portable microfiche viewers capable of btiing cperated from a D.C.
power source, but not nccessarily self conta®nzd. This category included
all units evaluated in the off-road field usage (6) and five (5) additicnal ;
units providing a total of cleven (11) viewers evaluated in this category. Y
The portanle microfiche viewers evaluated in this category were ’

scored as follows:™
RATING

Realist - Valiant 54

/ [ Agfa -~ Cevaert - LT202 52
o  Visidyne - Showkit 52
e Ball & Howell - Cotmuter 49
e WSI - Informsnt I1I 4
® MTISI - Monitor 48
] Bell & Howcll - Eriefcuse 43
e  FKodak - Ektalite 120 42 [
e Realist - Educator 38 ;l
o  Micobra - K100 37 ']
o Realist - Vikirng 33 -

—— s

1/ Selection of equipment should not he rade based on ang '
but should fc . y

include consideration of featurca e
Cost wvas not considerad in vankt

ng the equipment, however

cousideration in connection with government purchasing.
1-18
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Un

available.

environment.

4.

{ita
itg

service for & maintenance or shop

for linited wohbile operation when

j - Units with ratings in the 40's would provide adequate capability
| s in the above situations. Unite ratad in the 30's would be deficient either A
. N
in image display quality or construction to be useful in the workshop mebile b

Personal/Desktop Office Usé

q
.
3
with a raring of 50 cr higher, would provide excellent
environmeat and also have the capapility
exterrval AC or DU power sources are

use in the personal or desktcp office use environment,
this category was image quality and ease of use for prolonged viewing.

| Fourteen micrcfiche viewers wer

All selected portable umicrofiche viewers were evaluated for

The viewers ecvalnated in this cat

The emphesis in

e evalusted,

b

scored as follows:
RATLNG

46

oy

20Ty were

(4 Azfa - Gevaert - LF202
* Northwest Miciofilm Inc, = KMI - 75 44
[ Realist - Valiant La
0 Kodak = Ektalite 220%% i3
e Visidyne - Showkit 39
‘ ° 1ST = Informant TI 38
| e Bell & tHowell - Commuter 37
c Kadzk = pktalite 120%% 36
® Taylor~Merchant = 300 Projector 35
@ Bell & Howell -~ Briafcase 32
G MISI -~ Moaitor 2
° Realist = Educatoer - 28
o Yicobia - R1CO 22
[ Realist - Viking 24
;ﬁihawyd (ﬂ':idnva;zx>4;1?c distorticn in upper screen area, but v not
objecticnable for textural data.

1 Selection of equipment should not be v
tut chould include considersticn of features desired for gpecific applicaticns.
Cost was not considerad in ranking the eguipment. hovever cost is a necessary

conglderation in cornection with goveroaenl

| IFIPOE LA R A

& FL AN e eg - > St A - .y w
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sde based en aggresate totals alone,

purchasing.
.
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category, units rated

good to ¢

scrvice as personal or

units were to be lower in overall

prolonged vicwing of microfiche,

sals

i
'
] \ ' -
i 1
1 g - ,
'
\
4
‘
'
4 \
s
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Beii & Howell Commuter

Micobra K-100

Kisi Monitor

Reahist Viking

Fealist Educstor

\YS! Informant (i

o not be misde Baced on ggoregnis totels

torg. S

o rspeefic s . Cost wa din
FEHUDN 1N O NIl wath governm g
Table I-2. Off-Read/Finld Uage Evaluation Date Surimary

1-21
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Nere: Ses Secuon 1118, for furthar data aralyss, Seleciion of enuipmant should not be mide bassd on s2greqste t413ls
atone, but should include consderaton of featurss cdonired far sosciic enplicrticns, Cost vas ot cons:gered an
ranking 1hs equipmMent, ROwavee COLT 15 8 NACAR ry CONIISIALON (N Connaction with guvernment purchaung.

Table 1.3. Woriihop/lPobile Usize Evaiuvation Deis Sumiisry

Page 1 of 2

Agta-Gevaert LF-202 f &+ = ¥ ¥ 4 B % % 3 T & 4 & =
Bell & Howail Briefcase { % 2 % 2 4 3 % % 3 88 2 v 2 28
Bl MoweliCommueer ] ¥ 2 3 % 2 3 © 3 % 3 8 2 2 2 =
Kod:k Ekta Lite 120 1+ 3 1 0 2 4 © .3 4 @ 3 © 3 3 W
Micotra K-100 2.3 @ 49 9 @4 3 +-1°@8 3 2 2 2 0 I
Misi Monitor 2 .3 &% 2 2 4 2 T % 3 2 2 % 2 B
Realist Ecucator 3 4 3 © 2°4 2 6@ %+ 3 2 % b-0 2
Realist Vatiant {2 ‘3 2 2 4.6 -4 2 3 2 2 8 3 ;
Realist Viking 2 4 a2 @ T ®% 8 3 0 o 21
Visidyne Showkit 1 1 3 1 2 4 3 1 3 2 & 1 2 <7
WSt lnformant 1 $.0% % 6% &2 9 3 2 2 8 2 2 |
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Agfa-Gevaert LF-202 2 G 1 o c 3 3 3 3 3 4 1 26 &2
Bsll & Howeli Orisfcase 0 0 2 0 0 2 2 1 1 2 1 3 1 18 43
Bell & inowell Comuter 2 a 2 0 0 3 2 2 2 1 2 4 1 21 &9
Keoduk Cktalite 120 1 (4] s 1 0 2 Z 1 1 2 2 1 0 15 &2
Micobra K-100 1 [¢] 1 t 0 2 i 1 0 1 2 2 0 12 37
tisi Monitor 2 0 1 1 1 2 ! 1 2 2 1 2 (6] 16 42
Realist Educator ¢ (4] 2 ¢ ¢ 3 1 2 0 & 2 1 1 12 28
fiealist Vatiant 2 1 (4] (4 0 3 2 3 3 1 2 3 0 20 54
Rasiist Viking e} (4] 2 4] 1 1 1 2] 0 1 2 3 1 12 33
Visidynse Showskit Z [¢] 2 G 14 2 3 2 2 3 3 4 1 25 52
NS Infarmant I z2 0 o 4] C 3 2 3 3 2 1 4 1 21 49
Nrta: See Section 1118, for further dats nnslvsis. Setection of equigrrant shiould nat be macs brwd on 8 ate

T alone tot ghould inciusie convgrrrton of
ranking 1ha EWpMENT, Y OvieEr COST (8 & N20 ey CONSAIZIAtION I CONNACLOn vath gove ¢

ures desirsd for ecthic apzic

ong. Coi

s nat oo
TNt Pucitios

Table I-3. Worshon/Aobile Uisge Eveluation Date Surrimary
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Agiz-Gevaert-LF 202 3
Bell & Howell Briafease 2
Bell & Howell Commuter
Kodsk Ektalite 120
Kodak Ektalitz 220
Micobra K-1C0

Misi Moniter

Nt NME-75

Healist Educatar

Flrafist Valiant

W RN W - W
W W W e DR N - W W
-
R A - O DD A s
W 0O 0O W W w
DWW RN W W N =, e

Rezlist Viking

Teylor-ticechans 300

oW W LW W W W

Vizidyne Showiit

WS Informeant 1}

W W N W W
[XINE-S SR
. l'(.‘-' ..‘/
‘*"“‘C“Q"-‘”"““w"“i,-‘- T g
(g 2.
O O H O - OO0 0 O NN
e = I =)
NN O = WA RN W
- N M = N NN DD DN N
W - N O w
NORO D WD NN N W N

w

Mote: Soe Cacvon 1L for turthar Gaty enalys s, Salaction of equinmsat thculd not i
elorg, bus should inciude connitaaton ot foatines drureg for spanific apphcat:ons. Cost wes not Le
renking b

Teble I-4. Fersonzl/Dasktop Usegn Evaluat’on Dets Summary
page 1 0fF2
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3,'./ : v ’f,;
3 %\ \%

Agfa-Gevaert LF 202 1 2 Q 0 3 3 3 3 3 3 1

Be!l & Howell Gricfease 2 2 0 0 2 2 1 1 . 1 1

Be!t & Howell Commiuter 2 1 0 0 3 2 2 2 1 2 1 s 37
Kodak Ektalite 120 2 2 1 0 2 2 1 1 2 2 9] 15 36
Kodak Ektalite 220 2 2 1 0 s 2 1 1 2 2 (] 15 39
Wicobra X102 1 2 1 4] 2 1 1 0 1 2 0 1 27
Misi M .nitor 1 2 1 1 2 1 1 2 2. 1 (4] 14 32
MR NMIE-75 2 1 0 a3 2 3 3 3 3 a 21 44
Reatiat Educator 2 2 0 o] 3 1 (o] 0 2 2 1 13 28
Realist Veliant G 2 Q 0 3 2 3 3 1 2 0 16 &4
Reazlist Viking 2 P 0 1 1 1 0 0 1 2 ] 11 24
Taylor-Kreechiant 300 2 1 g & -3 3 0 1 2 2 1 15 35
Visidyre Showkit 2 1 ¢ 0 3 3 & 2 3 3 4 20 29
WSH indformant It 0 1 0 0 3 2 3 3 2 1 1 16 323

{ not be mada hased on #i57 €8
sigatons. Cost was it g s
ction wath government purchasng.

Nerg: © ction 1118, for furthee data aralvas. Seiicton of equigment shou
glone, but shoukd incliude consderation of feetures detred $or spe0 0T
CENKING THE QUi nl, HuwSver (O8L 13 & NMCMIR Y (ONBusTanon N e

Table 14. Porsonal/Oeskton Usage Evalvation Déa Surnriary
pag-2of 2
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EVALUATION FORMS AND RAW

™I

TEST DATA FOR EACH UNIT

TESTED ARE AVATILALLE

REQUEST FROM:
HQDA (DAAG-A'ZI-T)

100N
YJ‘ o

WASHINGTON, D.C. 20314
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PART II. MICROTICHE VIEWER/PRINTER

A. Purpose of Evaluation

The following Microfiche Viewer/Printer evaluiatlion report vas
commissioned by the Atjutant Ceneral's Office - Micrographics Mamagce~
ment Branch, Washington, D.C. The intended purpose for initiating the
evaluation was to acquire an up~to-date comprehensive technical compari-

son of comercially available Microfiche Viewer/Printers.
B. Scope

The selection of Microfiche Viewer/Printers to be evaluated vas

made in two steps; the first was to conduct a thorough market survey to

fdentify commercially available Microfiche Viewzr/Printers as of July 1977;

znd second; to select, based on pre-estzblished functional criteria,

specific units for testing and evaluation.

A description of test methods used ena evaluaticn parameters, are
presented in Section II. Summary data and un.t rankings are provided in
Section JII.

C.  References
he following list of scurces was utilized in the preparation of

this technical report.

j Evaluatiag Misrofichie Readers: A Handhook fer Librarians

William R. Hawken, Council on Library Resources Inc., Wachingtonm,

D.C.
I1-1
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5. National Standard - Method for Measuring thz Screen Luminance,

>
Contrast and Reflectances of Microform Readers

3 D

National Micrographics Asscciation, Coie¢sville Road, Silver

Spring, Maryland, ANSI/YMA NS12-1977.

{ 6 1977 Buyers Cuide to Micrographic Equipment, Products,

Sexvices '

National Micrographics Associatlion, Colesviile Road, Silver
Spring, Maryland.
7. Precision Measuremeat and Calibratisn -~ Image Optics

U.S. Department of Commerce, Rational Burcau of Stancards

Special Publicatiomn.

8. The Focal Dictignary of Photographic Technolicpies

i D.A. Spencer Focal Press, Englewocd Cliffa, W.J.
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facturers and/or distributors for their cooperaticn in

ment and infermation for this viewer/printer evaluation effort.

v Bell & Howell, Inc.
1 Business Equipment Group, Basthesda, Maryland.

aphix, Inc.

o Eastman Kodak Co.

Business Systems Markets Division, Washington, D.C.
o 3-M Company

Microfilu Products Division, Washington, D.C.
° Micro Informaticn Systems Inc.

Atlanta, Georgia

{ ® Natjonal Educatiornsl Consultants
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Hyattsville, Maryla
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II. VIEWER/PRINTER EVALUATICN
A, Test Mathods - Unit Evalustion

Each selected Microfiche Viewer/Printer was tested and evaluated
in each of the following categories. Evaluaticn data summaries for each

unit are p-esented in Section IIT of this report.

1. Display Pesolution

The display resolution was determined using test microfiche
containing Natiomnal Bureau of Standards 1010 resolution test patterns,
The actuval number of line pairs per millimeter were recorded for each
unit. This was accomplished by viewing the display with an §X optical
magnificaticn device which allowed visual discrimination of actual line
pairs. Mathenmatical calculations were performed to adjust recorded values
to a standard 2&4/48 X format. Both the central and peripheral screen

areas were mcasured, and the percentage ¢f resclution fall-off was recorded.

2. Display 1

ninance

The luminance (brightness) of each Viewer/Printer display as
well as the evenness of luminance acress the display screen were given

extensive consideraticn,

A Photo Research Spectra Spot-neter with a cne quarter cegrec
reading atrea was used to sccurately measure screen luminance values.
The Americen Natilcenal Standard method of measuring screen luminance was
followed to obtain results that best represent a valid approximation of
actual viewing conditiens. An Elgar Corporation AC-Line conditioner was
selected to regulate the input voltage and eliminazte line voltage fluctua-
tions. The single eyepoint method of meter placcment was selected tor use.
The objective lens of the luminance meter was located on a line perpendicular
to the center of the scrcen. and also fiftecen fuches or a distaice equal to
the screen diagonal, which ever was greater, from the surface of the screen.
The reagurements were made with the 1{ight source {n the reader operated as

recomnended by the manuiecturer, the reader beinz in focus and without film

11-4
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1
3
¢
in the positic L ena ! s
!
point w r peripherzl areas, whi
simulati ment e re 0
vere ranke percenta f fall-off, F
both at n corners.
|
i 3
r 3. Dicplay Cont
/’ . — — e
v/
) I3 » nog . - = 1
The Viawer/Printer display contrast was measured in accordance
5 with the American National Standard method for measuring screen luminance.
A}
\
X The actual contrast ot the Viewer/Printer display was measured using a
spot photometer and a test mask.
! The test wmask was placed in the microform helder, and readings
werce recorded for both the exposed and unexposed areas of the test mask.
The tmask was reversed to allow fcr en averaged set of reccrded values.
’ A division computation was perforued, which wac expressed as the controst
ratio of the Viewer/Printer display.
4. Screen Reflectance
" Viewer/Printer screen reflectencc was deternmined by measuring
=k the ratio of apparent screen luminance in toot Jlamderts with the light
source of the reader turned off to the incident illunin in foot candles
l on the screen. The reflectance was measured with the use of the Spectra
f Spot meter, while the embient illuminance was measured with 2 Weston mol:l
- 756 illuminance meter.
5. Viewing Angles
A number of factors can iafluence the viewing angles, among
these being the prescnce of a screen hood, angle of the screen, uneven .
screen luminance, and the basic design of the unit icseli. The weasure-
ment of screen angle was accompliched with the use of an angular compass,
which permitted an accurate angle mo: t from nornmal viewing dis-
tances.
]




Thic test was conductad in two segments. The first was a test

3

simulating the scanning of a single microfiche. to edge and

top to botteca. Thz microfiche was focused on image Al sud then the other
corners, and center were brought inte view. The nuwber of tim2s the unit
had to be refocused wes recorded. The secend segment entailed the incer-
ticn and vemoval of five microfiche, reccrding the frequency of refocusing

after an initial alignment.

7. Platen Temperature

The temperatures generated by lamp systems within the Viewer/
Printers can ultimately damage microfilm, including melting of the e-
nulsion, if allowed to reach extremes. A Tektronmix TM S03 digital wulti-
moter with a voltage temperature probe was utilized to mecasure the actual

film gate temperatures after various elepsed times were clocked.

8. Noise Level

The noice levels of the various Viewer/Printers was recerded

wlch the use of a General Radio Type 1565-A sound-iecvel meter. The €
rarje indicates the over-all scuud pressure present. The A-weighing
chavacteristic discriminates heavily against low-frequency sound, closely
correlated with subjective estimates of loudness, annoyance, and speecii
interference. The B-weilghing characteristic is used when the subjective

effects of noice are of intecrest,

9.

A=Y Crid Index/Frare VPosition Indicztor

The accuracy of the X-Y grid index and the frame position
indicator were determined with a precisfcn test microfiche., Randem

z P 3%e mlavcfdaobha vwars colar®ed ¢
BLCAD Ua CllC Wavaviawiine Vaal voewlClole W

(=S

tl the uge of the srid indew,
and the actual finaxl arcss located were matched to determine the relia-
biliry of the index system. A similar procedure was performed with the

frame position indicator when the tested unit offered this feature.

11-6
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10.  Mrintena

The need for lamp cl

procedure required to change a lamp was included. The ease of removal

and insertion of a new lamp was determined by actuzlly

-
=
b3 |
i-
=
-
185
-
n

\

task with cvery Vicwer/Printer under consideration.

X

XL, laterials

The units were disassembled and inspected to obtain the best
evaluation of component materials as possible. The ratings wer: based oa
the quantities of steel, plastic, and fiberglas used in construciion,

with steel being rated as the preferred component material.

12. Unit Operation
The actual operator interface required to operate each Viewer/
Printer was considered and evaluated, with a one-handed cperation con-
sidered an optimum situation.

13. Platen Carrier

Microficle handling ard platen movement was found to be one
of the most variled arcas of unit design. Microfiche pesitioning for
viewing was evaminad for each unit. Evaluation was based on ecase of

platen movement and amount of positive contvol in platen positicning.

14. Cleaning of Optice

The components most likely to require some type of cleaning
by the operator were used as a basis for cleaning accessibility eriteria,
Operator access to the lens, condenser, and the mirrors system was selected

as the evaluation parameter for this category.

15.  Iiche Load/Unload

The c¢ase of microfichz handling and inserticn/removal pro-
ceduree vere considered for this category. An cutcomatic opening micro-
fiche corrier was conafderau a positive feature, in addition to the general

microiiche handling charscteristics.

11«7
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for this section. Factors such as the & paper
loeding, and the e pap
17. Weight
fid g iy
Welght of the units was comsidered for this svalvation. Al-

though the units are not designed with portability 3s the main cencern

in the user environment, the need to transport then may arise.

18. Screen Size

Screen size has an important effect on user c
ability to read an entire nage of data at optimirm magnification, with
a minimum of microfiche movement. A larger scre:n size was

higher rating.

19.  Lanp Life

This was included in the cvaluation criteria because a high

]

frequency of lamp changes can increase the possibility of unit damage to

the lamp socket or wiring system, increasing unit decwntime.,

20. Image Rotaticn

The ability of the viewer to accept a wide variety of micro-
fiche formats was considered a posfitive feature, therefore, the aoility
to rotate an image in the-viewer itself was established as an evaluation

criteria.

21. Laww Intensity Switch

s Atk ey b PR - ~ T AN s And F
The ability te fncteace screcn brighenese when room conditicons

or microfiche qualiity hinder reading was considered a valuable -ser
evaluation criteria. The lower intensity position slso extends usable

lacp life.
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screen vibr:

Therefore, this was included as an evaluation

23, Accessorijes

{ [
3 <

i

1

The availabilitvy of accessories such as interchangeable lenses,

i dual fiche carriers, alternate power cptions, and screen hcods were in-
E* cluded in the evaluation and the units were rated as to the number of

features that could be purchased s an optien.

3 B. Test Methods - FPaper Print Evaluation

Paper prints were produced on each selected Microfiche Viewer/
Printer and were then evaluated in cach of the followiug catenories.

Evaluation data summaries are presented in Section III of this report.
P

% Print Resolution

A papev print was made of the test microfiche conteining

National Burea. of Standards 1010 resolution test patterns. The patterns

were viewed with an 8X optical ragnification device which allowed visual
discrinination of actusl line pairs. Mathematical calculations were per-
formed to adjust recorded values to = standard 24/48X format, Eoth the
central and peripheral print areas were measured, and the percertage of

regolution fell=-of{f was recorded.

R a o d el G bl L b i s o 2o b

| v - ~ZEiNE LEDTESME

A paper copy of the contias’ test mask was mwde for each unit.

Readings were recorded for the naximun and minimum density areas with the
use of a Welch reflectance densfteoneter., A divisien computation was per-

forrmed, vhich was cxpressed as the contrast ratio ol the paper print. 2

3. Condition of Tinal Priit

ihia category refers to the condition of the final print as

erpes frem the unit. An evaluation was made a3 to whether it was
t emerges fir ¢

3i=9
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An actual
prints as well as for a seri

optimum exposure setting to equalize machine cycle times.

5. Harm-Up Tire

process, as this process is developed using a heat source of seme type

static prccess units require no appreciable warm~up time.

6. Ciszaning - Printer Sccetien
This categcry wac approached from the zspect of what was
o

actually involved in maintaining the print seccticn

[N

Tha electrostatic process is a wet process, using a tener solut
P P 4

has to be replenished or replaced periodically.

7 Print Cvcle Noice Level

The noise lcvels during the print cycle were recorded in
&dditicn to normal unit operation noise levels. The same reccrding

device (General Radio Type 1565-A) was utilized to manitor the various

to record the highest readings, with an average tzken for the remaiander

of the print cycle.

8. Smear-Proof Prints

The ability of the piiat €6 withctand normal handling witho

evaluation. Prints were alloued to dry before tlic sacar test was cond

[ I =Y

1=10
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Warm=-up time rofers maialy to the units utilizing a diy silver

Units containing 2 staund-by mode, which allows for instant printing, were

considered for the evaluation as requiring no warm-up time. The electro-

£ the units involved.
Dry silver units are basically a clean operation, using nc chemical tener.

cn which

levels ¢f noise generated. The paper cut operation was gencrally found

e

having the image become fllegible was considered a valuablae test {or priat

ucted.
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ration itor the print

evaluation. The ot DMroduction

were not able to {ve aicrofiche, and

were scored accordingly.

10. ¥

-

Im to Print Selection

|

The procedure required to arrive at a change in print polarity
was evaluated in this category.

The .presence of a celector switch on the unit was cencidered
to be the best for ratings purposes, as this allows untrained operators to

produce prints of different polarity with little difficulty.
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C. Evaluaticn

Each microfiche Vievwe

> categories:

¢ Viewer Performan

-=Weight
1 -~Screen Size
-~Lanp Life

C

~~Display Resolution

--Display Luminance

--Display Contrast

-~Screen Reflectance

=~ -~Viewing Angle
{ ” -~Focus

--Inage Hotation

i --Frame Position Indicator

~=%=Y Grid Index
-~Unit Operation

~=Lamp Inteusity Switch

--Platen Temperature

~-Noise Level

‘ -=Screen Vibrations

! -=Platen Carrier Movements
--Microfiche Lrud/Unload

=-}echanical Cperation

--Maintenance

--Cleaaing of Optics

~=Accessorics

——Materials
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--Smear Proof FPrints

.==Film to Print Fo

==Filn to Priat Pola
~~Printing Speed

~~Warn~-Up Time

--Cleaning of Pirint Secction

-=Print Cycle Yoice Level

D. Evaluation Weichting Factors

Each Viewer/Printcr evalua

2d

-~

welghting matrix which assign

the unit for each characteristic tested.

better the unit performed in that category. The nunerlca

1 :
natrix formed the basis for comparing each unit for oversll perferrarce

ssed is pre-

in relation to other vilis tested.

g2nted in Table II-1.




baramater

Weigat

{in pounds)

0-100
101188
Over 1£0

Lamp Life
{in hours)

0-£00
£01-1030
1031-20030
Qver 2000

Ditpiay Recslution
(in LP/iAM)

e e

Hesolution

02
2.1-4

Diplay Luminanss
(in nits)

6-100

101-200
201-550
Over 300

}o—-mwh D LWN =2 QI WN =DM = OO =

FAOAO
10.1-.25
25.1-40
401-00

Over €0

D= NWDIOAN =

v
seing Bz orik 24
wing A (s ¥ €
& - - > - Crms
Parzinetsr Rangs Sroie

Frema Pasition
It

.
StGr

Gaod
Averaoa
Poor
None

XY Grid Index

Goud
Avarege
voor
tone

Cisplay Contrast c4 c
4.1-10 i
10.1-1% 2
15.1-20 3
Over 20 4
Screan hellectance C-1 3 |
11-.2 2
21-8 1
Over .5 o}
Viewing Angle . Poor 0
Averagz 2
Cood 4
Focus 00! 0
Avere e 1
Cond 2
Erzelient 3
Irn2¢e Rotation Yes 1
No 0
3
2
c
[¢]
2
0
¢

- |
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5 Faraimeter Puegs Saore Paremetae Pange Soore
3 Unit Operation Peor 0 Cleanung of | Four 0
Averzge 1 Optics Avercce 1
Gocd 2 Good 2
1 Exceiient 3 Exceitent 3
E { Lamp intensity Switch Yes 1 ACLELOrIEs ] Poer (8
No 0 Average 1
] Piaten Temperature 020 2 Good' 2
(in °F) 01105 1 Enceflers :
Over 105 0 Frint Resoiution 0-2 o
Noise Level 040 2 (in LP/Mil4) 2.14 2
(in decibe's) 41.70 1 pudide -
Atove 70 a 5.1-7 6
Over 7 f
Screen Vibrations tone G o o
Winoe -2 Prin. Resalution C-10
E { Shaicic & % Fe!l-Oft 10125 6
- - 25140 4
! Saterials ,w! . 0 40.1-60 2
c::‘eor;.‘e ; Over €0 0
Exceitent 2 Print Contract 01 0
Platen Carrer Peor 0 7 ;:g 3
Movemants Average 1 e
Bosa 2 314 6
Excellent 3 MRS ..o -
Maim B - Condition of \Wet 0
sl i 2] 0 Final Print Semi-Dry 2
ﬂf: erage 1 Dry .
, Gand 2 -
i Excalient 3 } Smear Fioof Yes i
- - | Prints No 0
Fichs Load/' Inlcad Foor 0 Film to Tunt 7(; 2
Good 1 Po'asitv Capsdility No 0
Excellent 2
Nachanicel Qparation Poor 4]
Faecege 1
Gosd &
, Exceltent 3
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i Pararmater Runga Scare '_" :
{
Fiim to Frint Yes 2
Polanity Salzction No (4] 4
Prinong Speed (423 6 -
(in sccands) 5.1-G 4 .
8.1.12 Z
Above 12 0
Warni-Up Time 0-30 4
(in seconds) 31-€0 2 2
1 QOver €0 (o] [
-t
iganing - Print Poar 4]
Good 2
Print Cycle Note Level | C-62 4
{in decibols) €170 2
Over 70 0
-
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A. Introduction

The Microfiche Viewe
Table II-2.
ing section.
B. Discussion

1. General

The selection c¢f evaluation criteria

The units were not subjected to e ruggedized testing series, and

as a result no cotncliusions

r/Printer

evaluation results are shown in

A discussion of the summary data is provided in the follow-

and weighting fectors was

&
analysis of user needs for microfiche Viever/

v
\

Viewer/Printers evaluated for this report

performance of Viewer/

or reccmaendations ate made as to

withstand extreme envivonmental or uscr conditions.

rankings undexr different user conditions.

i1ty to

Additional data not presented in the summery tables, such as

optional lenses available, unit costs, screen colors,
etc. was collected for each microfiche Viewer/Printer evaluated.

data was not considered significant for ranking purposes, but does provi.
3 BT ¥

a more complete overall de

contained in the data coll

the Adjutant General's Off

scription of each unit. 7This addicd

I
i

ecticn

fice.

Qe

CIT

s which

ona

Tnis

1 data

rarrative descriptions,

is

available upon reguest

d from the summary tables
renking. This was done
ent those factors which

d.
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Lab« s A

Each Viewer/Printer was evaluated and ranked upon i per-
formance at 24X magnificaticn ratio. Although many unics are available
at 48X, noct a2ll units obtained for ewvaluation had this capabiliity. Fer
fairness of comparison, values obtained at 48X were not included in the

gummary tables. However, the collected data is included in the data
collection forms which are available upon request from the Adjutant

General's Oifice,

: 3 : - -~
The data presented is based upon the testing and evaluailon ¢£
one unit supplied by the respective manufacturer and/or distributor and

considered by the supplier to be representative of the product's capabilicy.
i Y

One commercially available microfiche Viewzr,Printer unit which
was not included in this cevaluation study, was the Reporter I1, manufactured
by Bell & Howell. This unit was nct-available from the manufacturer during

tie peried of +this study.

The units sclected for evaluaticn were representative of cem-
mercially available models of microfiche Viewer/Printers. During the
initial market survey described in Section I of this report, several
units were fouud to be the same in configuraticu, although marketed under
different compsny names. . In thece cases only one unit was evaluated. The
following is a listing of those units which are similar to those selectad

for evaluation:

Unit Evaluated Similar Un

OCFR' 2650 oCE' 3655

oce’ 3650 NCR Corporation 500 Series
3-4 560 M 3= 500 F
Micro Design RP 550 Bruning Model 5500

11-:8
D1C
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]
2o Evalua
The ninc 2 Viewer/Printers evasluated for this
roport were ranked
T i
¢ 34 - Model §CO* . ‘
\ S
i s Canon - CP370 86
: " ~t . ~
o~ . QCE' - 3650 &5
{ ® Datagraphix - 1500 52
Bell and Howell - Spacemaster 81

Kodak - Starfiche* 38
MiST - 21st Century &0
3¥ - Model 500% 76

® © ¢ o

Micro-Deeign ~ RP5S° 72
2 GAF - 5000 MRP 5]

higher were judged to provide
& J i

e
o]
~
o
(&)
o
L §
b 5

Units with a rating
good to excellent printing capability combined with good image display
ard mechanical operatifon. Units with ratings of lass than 80 were judged
to be deficient either in priant quality, viewer display or mechanical
operation.

The Datagraphix 1500 waz judged to be an c¢xcellent unitg,
mechanically and operationally except for the difficuley in changing
image magnification. A lens conversican and condenser change covld

* require a {iecld technician for installation.
An unusual amount of paper jamning and mechanical malfuncticns

were found with the following units:

e MISI « 2lst Century
” Micro=Deeion RP550

e GAF - 5000 MRP

*Uges dry silver priutiug/duve

§ i o3 ¥
ing process with nn liquid chemicals in unit.

1/ Selection of :hould not bLe made rd on aggregate totals alc
but should include consi ion of featurss desired for specific applicaticns.
Cost was rot cen nking the equirzent, howaever cost is a necesszary

consfderation {n connection with governmeat purchasing.

pil

Bo el o s vt ik Wit s s Bt Tt 38 s 0 s i e “ Zashocw




The area of paper loading was addressed ss to the system used,

such as cartridge load, cassette, or a roll type of paper systen. The
cartridge and cascette system were used in the Kodzk Starfiche and Canon

370, whilc the other units employed z roll system of paper handling.
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1. BZH Spacemaster 8 c 2 0 4 2 4 (s} (4]

2. Canon CP370 6 6 2 (3} 4 0o . 2 2 2

{ 3. Dasta graphix 1500 6 4 2 0 4 6 2 2 2
4. GAF 5CCOMRAP & 6 4 2 © 4 0 4 & 0 00 3/ M
5. Kocak Star Fiche & 8 8 4 2 © 0 0 4 2z ©0 32 8
6. Micro Cesign KP 55D 2 6 0 2 0 4 2 4 4 0 0 24 72
7. 3M 800 6 e 8 4 2 ] Q 2 4 2 2 38 63
8. 2M 500N 6 e e 4 2 0 (4} 2 2 2 (4} 34 76
g. Misi 21st Cortury 6 8 2 Q ¢ 4 2 4 4 2 2 34 €0
10. ocf 3630 8 &8 2 2 0 4 06 4« 4 0 I B B

Poees Seg Section HID, for further oate enslysis. Selection of equipmant should not be mode besed on eporaiary tatsls
8iona, but should rcluds considerption of festures deerrsd for so2aific gppdications. 36t was not consdered in
renving e eQuipmant, owevir cott (3 & Neceaary can::eraticn in connection vath govarmnent purchesing,

] Tsbie 11.2. Viever/Printer Evalustion Data Summary
) (pege 3of 3)
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 EVALUATION FORHMS AND RAW
| TEST DATA FOR EACH UNIT
i TESTED ARE AVAILAELE UPON
REQUEST FROM:
HQDA (DAAG-AMX-T)
WASHINGTON, D.C. 20314
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PART IXI. 3/4 SIZE MICROFICHE VIEWERS

srpose of Evaluation

o>
.
[

The following 3/4 Size Microficke Viewcr evaluation repert was com-

missioned by the Adjutant Generzl's Cffice - Micrographics Managenment
Branch, Washington, D.C. The intended purposc for initiacing the
evaluat n was to acquire an up-to-date comprehensive technical ceom-

parison of 3/4 Size Microficha Viewers.

B. S~opz

The selection of the 3/4 size viewers to be evaluated was made by
the Adjutant Ceacral's Office - Micrographice Management Branch. Selection
vae hascd upon thie following criteria:

e DNual lens capability

e 75% optical enlargement for 24X and 48X microfiche

® srailable on G.S5.A. schedule as of March 1978

\
Units selected were requested from the manufacturer for testing and evaluatfon.
3 A deacviption of tect methonde waeed and evaluation parameters are
~ presented in Section II. Summary data and unit rankings are provided in
: Section III.
3 C. References
The following list of sources was utilized in the preparation of this
techinical report.
1. ting Microfiche Peaders: a Handbook for PLibrarfens
s R. Hawken, Council ca Library Rescurces, Inc.,
i Washington, D.C.
2. Natfonal Standard - Method for Measvwring the Screen L
Contrast and Microfors Readars

National Micrographice Association, Colesville Road, Silver

Spring, Maryland.

' . -
| Irz-1
LA
P I S LN B S il . T NGB ST B L T SN S T M M e AR T ¥ o L S TR R R e NGRS 2 S et




4. The Focal Dictionary eof Photo

D.A. Spencer Focal Press, Ir

&

lewood Cliffs, N.J.
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II. 3/4 SYZE VIEWER EVALUATION

Al Test Methods

Each selected 3/4 size microfiche viewer was tested ard 2valuaced

in each of the following categories. Evaluaticn data aries for each

unit is presented ir Section ILI of this xeport.

1.

The display resolution was determined for cach unit using test
microfiche coataining National Bureau of Standards 1010 resolution test
patterns. The actual number of line pairs per millimeter were recorded
for each unit. This was accomplished by viewing the display with an &X
optical magnification device which allewed visual discriniration of
line pairs. Values were adjusted to match the actual ragnificaticn of
the reader tested. FEoth the central end peripheral screen areas were

measured, and the percentage of resolution fall-off wes recorded.

2. Dbicplay Lumfnince

The luminance (brightness) of each viewer valt as well as the
evenness of luminance across the display screen were given extensive

consideration.

A photometer with cae quarter degree reading arca was used to
accurately wmeasure screen luniuance values. The American National Standard
wethod of measuring screen luminance was followed to obtain results that
best represent a valid approximation of actual viewing conditions. An AC-
line conditioner was used to regulate the input voltage 3nd eliminate line
voltage fluctuatious. The single eyepoint mcthod of meter placement was

¢olected for use. The objective lens of the luminance meter was located

on a line perpendiculcr to the center of the screen, and also fifteen

irches or a distance equal to the screen diagonal, which ever was greater,
frem the surface of thae screen. The nmeasurewents were made with the 14;nt

r

source in the reader operated as recommended by the manufacturer, the

III=3
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Juminance meter was positioned on a swivel point which allowed readings
to be reccrded for peripheral areas, while simulating the actual user

s were ranked sccording to
maximum luminance and percentages of fall-off, both at intermediate dis-
tances and at the screen corners.

3. Display Contrast

The viewer display contrast was measured in accordance with the
American National Standard method for measuring screen luminance. The

actual contrast of the viewer display was measurcd using a spot pbctometer

and a test mask.
Tke test mask was placcd in the microform holder, and readings

were recordaed for both the exposed and unexposed areas of the test mask.

The mask was reversed to allow for an averaged set of recorded valces.

The amount of image distortion was determined by thc use of a F

precisicn test microfiche which contained pairs of lines of equal lengths

g located horizoatally, vertically, and diagonally across the image. After

thece pairs were identified and measured on ihe screen su:fece, a calcula~
. ticn was performed to arrive at the percent of image distortion measured

| for that viewer.

5. Screen Reflecctance

Viewer screen reflectance was determined by measuring the ratio
of apparcat screen luminance in foot lamberts with the light scource of

o
the reader turned off, to the incident illuminance in foot candles on the

screen, The reflectance was measured with the use cof a photometer, while

g 7 YT W v ) P T g 7

the ambfent {lluminance was measuvred with a foot candle meter.

6. Legpibiliey :

A value measure for legibility was obtained through a nunerical

5 wvelghting process of the optlcal displsy characteristics of cach viewsr

unit. The following parameters were used:

I1I1-4
E?7
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c Resolution - percent fall-off

& 2age gistortion

@ Disslay luminance - maximum

® Display luminance ~ percent fall-oif
@ Display contrast

[ Screen reflectance

The weighting matrix is shown in Table III-1.

T3 ’y T ol
7. Viewing Angles

A number of factors can influence the viewing angles, among these
being the presence of a screen hood, angle of the screen, uneven screen
luminance, and the basic design of the unit ftself. The measurement cf
screen angle was accomplished with the use of an angulzr compass, which

permitte. an accurate angle measurement from normal viswing distaaces.

8. Focus

This test was conducted in two scgments. The first was a test
sinulating the scanning of a single microfiche, from edge to edge and
top to bottom. The microfiche was focused on imsge A 1 and then the other

corners and center were brought into view. The number of tines the unit had

to be refocused was recorded. The secuud scgment cntailed the insertion
and removal of five microfiche, recording the frequency of refocusing after

an inittal aligrzment.

9. Ploten Tenperature

A digital multineter with a voltage temperature probe was utilized
to measure the actual) film gate tenperatures after various elapsed times were
& i i

clocked.

10.

The noise level of the viewer unlt was recorded with the use
of a sound-level meter. The C range indicstes the over-all souud pres-
gure present. The A-weighiosg characteristic discriminates heavily against
low-frequency sound, closcly correlated with suljective cstinmaetes of loud-

neus, asaoyence, and speech interference. The B-weighlng charscteristic
TIT=5
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bjective effects of

age salue of these readings were

were determined with 2
nicrofiche were selected with the
final arcas leocated were matched to
system.

12. Uni- Scabilicy

The viewers were tested individually for stability, simulating actusl

user conditions as much as possible.

novements were observed and recorded.

index

precisfon test m
of the grid

determina

icrofi

3 o= -
interest. The

recorded.

Random

vt o

ANACX,

the

el
andc

the

actua

task with each vicwer under ceonsideration.

The units were discssenbled and inspected to obtain an ev

comronent materiels. The ratings

were b

o

plastic, and fiberglas used in construction.

15. Unit Operation

The actual operator
wes evaluated.

with efrher hand,

—— spemem g - e wgen
. 4 S L S P RS T L

placed on whether the units could

L T
R L S

<
41Ul

interface required to operate tte viewer

reliability of the inde

Late-al as well as front-to~back

ezse of

X

this

tion of

ed on the quantities of steel,

3

e operated

A similar procedure was performed with the frome position imndicator.




ek

¢ handling and platen mevemcnt was found to be one of

areas cof £iche positioning for viewing

cesip

vas exanired for each unit. Eval

and amount of positive control in platen positicaing.

17. Cleanin

The components most likely to require scme type of cleaning
by the operator were used as a basis for cleaning accessibility.
Fase of operatcr access to the lens, condenser, and the mirror system was

evaluated.

18. Microfiche Load/Unload

The case of microfiche handling and {nsertion/removal procedures

were considered for this category. An automatic opening microfiche carrier

was ceonsidered a positive feature, in addition to the general microfiche

hkandling characteristics.

19. Lamp Intensity Switch

The ability to adjust screen brightness was examine”. A lower
1ife was

S
e~ oveacd
8 sxtand

23

20. Construction Desipgn

Unit design vas evaluated in relation to the mocdularity of the

viecwer components.

uation Parameters

' 3 - ¢ H sl 2 <% o Ao T . (T R, .y 1Y et g m
Latil J/Q H26C WawdUiadinw FLAUUE wao CVOLUGLLU 2l CLue Lldavmaiy walac.

Screen size

e Unit weight
» Resoluticn A

] Tnage distorticon
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o
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@
e
e
o
(] Frame positicn indicator
e X-Y grid index
e Platen/carrier movenment
o Loading/unloading
e Unit operation
@ Lamp intensity control
] Platen temperature
@ lNoise level
e Vibration
@ Stability
[ Constructic
e Cleaning
e Laxp replacement
C. Evaluation Veighting Factor
gach 3/4% size vicwer ovaluated wae compa ed against a numerical weighting

matrix which assigned a nusber value to the per
each characteristic tested. The higher the number, the betr = the unit
performed in that categery. Th= numerical weighting process formed the basis
for comparing each viewer in overall perforrance in relation to other units

tested. The weighting matrix used is presented in Table ITI-1.

BBl B 05, Ay 14, sotcd g o
PRSIt A IR 53N P R Dy g

.




T T T T Ry T g

Resalution=-Mzximurn
(in Lo/min)

.
Table il-1. Ricratichs Viswsr Eveluation Ve ghting Matrix
SR '_h-_—’_‘—”—“i!—— e =
4
Hangs Scoig : Farzineter Rarpe Canre

6.1-3
Qver 8

SR

Goo

Foor
Satisfaciory

4

Resolution

% Fail-Off

Cvar €O
40150
28 1-40
12.1-25
C-iz

Piatan Carrier
Movement

Foor
Satistsctory
Goad
Excellent

% Image Distortien

Cver 1
Less than 1

Fiche Load/Uniosd

Goo

Foor
Satisfactory

d

Excellent

Display Luminance
faximum (in MNITS)

CG-10G

101-200
201-700
301-4CQ

Unit Operation

Goo

Poor
Satisfactory

d

Exreilent

Luminance % Fail-Cft
{ntermez 218 or Cocnary

Cyar €O
20,140

Lamp Intensity No
{ Yes

Qrer 103

N = D = O AN 2 DIWON =2~ CiIN =D

i (i +F) 1-183
10.1.25 08y
c.19

! RNoisa Leved Abova 70
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(SR

(-4
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10.1-18
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Over 20
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|
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section.

B.  Discussicu
1. General %

The selection of evaluation criteria and weighting factors was
made based upon subjective analysis of user needs for microfiche iewers.
Tke final rankings of the 3/4 size viewers evaluated for this report reflect
these subjective judgements. The actual performance of specific viewer
units may not adhere to these rankings under differenct user cenditions.

The viewers were nct subjected to a ruggedized testing series, and
as a result no conclusicns or reccmmendaticns are made as to ability to

withstand extreme environmental or user conditions.

Additional dsta, not presented in the summary tables, such as
optional lenses available, screen colors, narrative descriptions,
etc., was collected for each microfiche viewer evaluaced. This data was
not considered significant for ranking purpcses, but does provide a umore
complete overall description of ecach unit. This additional data is con-
-

tained in the data ceollection forms which are available upon request {rom

the Adjutant Ceneral's Office.

Certain ranked criteria was elimi{nated from the sumwmary tables when
all viewers evaluatod had the same ranking. This was done %o simplify
€ 23 otk o= 1,3 B e i AN

. Fama o ui) o ey i B e sty Bty 4
Lihe Wald suaidiy Cabadd atl Cu prioliil Laoie Lafeoyl Waalin clud)y wacoflolieadec

the viewers evaluated.

Each 3/4 size viewer was evaluated and ranked vipon its performance
at both 18X and 34X magnification ratics, or as close to these magnifications

€8s nanufacturers were able to provide,
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vresented Is based upon the testinz and evaluation of

y the respective manufacturer apnd/or distribucer and

considered by the supplier to be representative of the proc

T e elev

were rankec as follows:*

e Bell and Howeil - SR 1010 i
e Datagraphix - Datamate 150 71
e NCR-456-5 70
o NMi-11 €8
e NMI-75 67

@ Datagraphix = Datamate 80 65
¢ EBell znd Howell - SRYGO X
e Kodak-Trimlite €1

® Bell and Howell - SR VIII €0

e Realist Vantage IV 60
# Cuantor 304 51

411 units evaluated were judged to perform satisfactorily for the
intended purpose of viewing and reading 24X and 48X microfiche. The
ratings above reflect unit performance in terms of use by an operator.
The higher ratings indicate equipment deafgn and performance that would
nminimize operator fetizue and increase efficiency over extended periods

of time due to better image display and unit operaticn.

Selection of equipment should not be made bas=ed on aggregate totals
alone, but should include consideration of features desired for specific
B0 NG 48 (I | oo A

AT i and ~ - ’ % . ¥
2 ¢ - o e e - el % Lon oy 3 - il v g -
Gppsacvaieaciiee Mok WAL Ll LVHDLU A vd wle bGliiskidy vie SYUA P e amwwicy ey

cost 1s a necessary consideration in connaction with governuent purchasing.
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Fesotution—NMaxunuim

Leow Magnificstion 3 3 4 2 2 2 3 2 2 3 3
Recolution=Maximum
High Magnificaucn 2 3 4 2 2 3 2 2 2 2 1
Resotution- % Fali-Off
Low Magnificaticn 1 4 3 4 4 4 4 4 4 2 3
Resoiution=% Fall-Off
High Magnification 4 & 4 3 2 2 4 3 4 2 3
Image Distortion
Low Megmificziion i 0 1 1 1 1 1 1 1 1 1
tmzae Distortion
High Magnification 1 0 1 1 1 1 1 1 1 1 1
Luminance—Maxirum
Low Mzgnification 3 1 3 3 3 2 3 3 2 1 3
Luminance—Maximum
Hi s Magnification 2 0 1 1 3 0 i 1 1 1 1
Luminance=9% Fall-Qif
interimediate--Low MMaonification 1 2 2 2 2 3 1 2 3 1 1
Luminance--% Fall-Off
Intermedizte—High Magniticauon 2 2 0 P P 3 1 @ 3 1 2
Luminance—% Fall-Cff
Corners—-Low Mzgnificatica 0 1 0 0 0 1 0 o] 0 C Q
Luminance~S5 Fali-Cit
Cornzrs—Hizh Magniticeton U i 7] v} G 7} 0 g (3 G o
Display Contrast
Low Hizgnification 4 4 4 4 4 4 4 4 4 1 3
Dispiay Contrast .
High Masmitication 2 4 2 1 4 1 4 1 1 1 i
Scrzen Reflectance 3 3 3 3 3 2 3 3 3 X i
Leg:bility Summary
Low Magnification 4 4 G 6 ¢ G (<] 6 G 2 4
LewLinty Summary
High Magnification LA R 4 & 2 4 4 & 2 2
Subiotal 37 Q9 42 38 43 37T 42 A/ 41 B 32
Note: Sae Secvon LG, for furtbher case pral 13 Tasrpan g totls

&'0n0e, but INCU'd (L do Comssration Of fer ] s 8d N

rrakeng the eQuipment, FOWever Cout i 2 Ne ety €O { B

Telle 111-2 & Size Viewar Evaivatiop Data Summary
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Vicwing Angle

Focus Uniformity

Frame Position Indicator
X-Y Grid Index
Pla:en/Carrier Movement
Microficre Loading/Unicading
Unit Operation

Lamp Intensity Contiol
Platon Temperature

: Noise Level

Unix Vicration

Unit Stabihity

Unit Cesign
Construction Materials
Clcaning Access

Lamp Fepiacament
Subtotal

TOTAL

NN

23
€0

N O

w N

22
61

WwN NN W O

)
<

72

-

o N NN

W NN NN o NN

NN

-

W N NN NN DN

N NN

N O

L]

24
61

3 3 3 2 2
3 3 3 3 1
2 1 1 2 1
0 1 1 0 1
2 2 2 2 2
1 1 1 2 2
e 0 =2 ¢ 0
3 2 2 2 2
1 2 2 2 2
3 Z 2 2 2
2 3 3 ¢ 9
2 3 3 3 3
28 29 X 21 8

70 €8 67 1 €u

Note: See Soctron (L B. for further data ansives Salerticn of equioment ehouic nat be mace barsd oA &
stone, but shou!d irtiuce connderation of fesiures ossired 1or s >
ANKING the equIpMeEnt, NOvwever (Gt IS 8 NOLessary CONEWIrIE! 0N i

Tedle 111-2. (Continued)
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EVALUATION FORMS AND RAW
TEST DATA FCR EACH UNIT
TESTED ARE AVAILABLE UFON

REQUEST FROM:
HGDA (DAAG-AX-T)

WASHIRGTON, D.C. 20314
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PART 1IV. SIZE MICROE VIEWERS
I. INTRODUCTION

. v,
& rYurpy

The fOll\'J‘-‘li'?i; Full Size Microfiche Viewer evaluation report was com-
nissioned by the Adjutant General's Office - Micregraphics Managerent
B & t
Branch, Washingten, D.C. he intended purpose for initisting the
evaluation vas teo acquire an up-to-date comprehen.ive technical cem-

parison of Full Size Microfiche Viewers.

B. Scope

The selection of the full size viewers to be evaluated was moZe by
the Adjutant General's Office - Hicrcg:aphfcﬁ Man:igenent Branch. Selection

was based upon the following criteria:

o Dual lens capability

o 100% optical enlargement for 24X and 48X microflich

1]

o Available on G.S.A. schedule as of March 197
Units selected were requested frew the mannfacturer for testing and evaluaticn.
A description of test methods used and evaluation parametere are

presented in Sectfen II. Summary data snd unit rankings are proviced In
Section IIY.

C. Refsrences

The following list of sources was utilized in the preparation of this
technical report.
1. Fvaluatine Microf{che Resders: a Handbook for Librarians
William R. Hawken. Council on Library Resources, Inc.,

Washington, D.C.

Natfonal Microagraphics Asaociation, Colesville Rocad, Silver

Spring, Maryland
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’LL SIZE VIFWER EVALUATION

-Aw .
Each selected full size microiici viewver was tested and evaluate
in each of the following categories. Evaluation data ¢ for each

1. Resolution

The display resolution was determined for cach unit ucsing test
nicrofiche containing Naticunal Bureau cf Standards 1010 resoluticn test
patterns. The actual number of line pairs per millimeter were recorded
for each unit. This was accomplished by viewing the display with an EX
optical magnification device which allowed visual discrimination of
line pairs. Values were adjusted to match the actual magnification of
the reader tested. Bcth the central and periphecral screen areas were

measured, and the percentage of resolutior fall-olf was reccrded.

2. Displey Luminance

The luminance (brightness) cf each viewer unit ss w=ll as the
evenness of luninance acrecs the display screen were given extensive

consideration.

A photometer with one quarter degree reading area was used to accur
measure screen luminance values. The American National Standard method
of measuring screcen luninince was fcllowed to obtein results that best
represent a valid approximaticn of actual viewing cenditions. An AC-
line conditicner was uered to regulate the input voltage and eliminate line
voltage fluctuations. The single eyepoint method cf meter placement was
gelected for use. The objective lens of the luminance meter was located
on a line perpendicular to the center of the screen, eénd aleo fifteen
inches or a distance equal to tha screen dicgonal, which ever was greater,
from the surface of the screen. The measurements were made with the light

scurce in the veader operated as recommendad by the manufacturer, the

Iv=-2
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F | L
1 -
reader being in focus and without £4ilm in the microform holder. The .‘
-
luminance meter was positicned on a swivel 3
to be recorded for peripheral while
] conditicns of haad movements. The readings
4 .
-
j i
.
| 3. isplay Contrase 4
3 -
{ The viewer display contrast was measured in accordance with the e
smerican National Standard method for measuring screen luminance. The E
actuzl contrast of the viewer display was measured using a
.
andé a test mask. -~ .
.) )
The test mask was placed ia the microform holder, and readings : .
7
i~ were recorded for both the exposed and unexposed areas of the test mask.
f The mask was reversed to allow for an a erazed set of recorded values. b
==
. 4. Distortion 3
% .
The amount of image distertion was determined by the use of a
precision test microfiche vhich contalaed pairs of lines of equal lengths
located horizontally, vertically, and diagonally across the imegze. After
these pairs were identiffed and reasured on the screen surface, a calcula-
f : @ i :
‘ tion was performed to arrive at the percent of imeye distortion measured
; ‘ for that viewer.
>/.
5. Screen Reflectonce
_ Viewer screen reflectance was determined by measuring the ratice
| of apparent screen luminance in foot lamberts with the light socurce of

‘ the reader turncd off, to the incident illumirance in foot candles on the
while

screen. ihe reflectance was measured with the use of a plhictometer,

the ambient illuminance was measured with a foot candle meter.

A value measure for legibility was obtained through a numerlcal
waighting process of the optical display characteristics of each viewvar
unit. The following patameters were used.

V=4
F8
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ent fail-oiff

i -
|
|
!
£
) Resolution - maximum
| ® Rescluticn - percent fall-off
3 Image distortion
[ Display luminance -+ max
e Display luminance - perc
[ Display contrast
{ e Screen reflectance
!
E | The weighting matrix is shown in

t. Viewing Argles

A number of factors can

Table IV-1.

influence the viewing angles, among these

being the presence of a screen hocd, angle of the screen, vicven screen

luminance, and the basic dasign of the unit itself. The messurement of

screen angle was accemplishied with the use of an angular compass, which

1 permitted an accurate angle measurement frem normal viewing distances.

8. Feoous

This test was conducted

sinulating the scanniug

g of a sing

in two ‘segments. The first was a test

ie microfiche, from edge to edge and

top to bottom. The nmicrofiche was focused eon image A 1 end then the other

corners and center were brought into view. The number of times the unit had

to ke rafocuzed was recarded. Th

e c¢cond sepment entailed the inserticn

and removal of five microfiche, recording the frequency of refocusing after

| an {nitial aligrnment.

9. Platen Te-perature

to measur

clocked.

10, Noize level

A digital multimeter with a8 voltage temperature prcbe was
e

ilized

uti
the actuel film gate tempervatures after various clapsed times were

The noice level of the viewer unit was reccrded with the use

of a sound-level meter. The C range indicates the over-all sound pres-

cure present. The A-weighing charactreristic ciscriminates heavily against

low-frequency sound, closely cori

ness, aanoyance, and speech intes

e o B R N &) 200 e i e S SRR B T .55 oo s VB 4% U St o R e Bt e D ARG S ol Wl | SRR TS DD
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lated with subjective estinates of loud-

ference. The b=we zhing characteristic
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The

is used when the subjective effects of noise are of interest.

average value of chese readings were recorded.

1}. X-Y Grid Index/¥rame Position Indicator

The accuracy of the X-Y grid index and the frame position indicator
were deteimined with a precision test microfiche. Randeom areas cof the
microfiche were selected with the use of the grid index, and the actual
final arcas lccated were matched to determine the reliabiliry of the index

system. a similar procedure was performed with the frace position indicator.

12, Unit Stability

The viewers were tested individually for stability, simulating actual
user conditions as much as possible. Lateral as vell as front-to-back

wovements were cbserved and recorded.

Maintenznce
The procedure required to change a lamp was determined. The cacse of
removal and insertion of a new lamp was tested by actuvally performing this

task with each viewer under consideration.

14. Materfals
The units were disassmebled and inspected to obtain an evaluation of
component materials. The ratings were based on the quancities of stecl,

paastic¢, and fiberglas used in construction.

¥ ) v
15. Unit Operation
The actual operater {nterface required to operate the viewers
wae evaluated. Empahsie was placed on whether the units could be opevated

with either hand,

Iv-6
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16. laten Carrier

Microfiche handling and platen moverent was found to be one of
the most varied areas c¢f unic design. Hicrofiche posizioning for viewi
exanined for each enit. gvaluaticn was based on 2ase of platen movement

and amount cf positive control in platen positioning.

7 -4
17. Cleaning

The components most likely to require some type of cleaning
by the operator were used as a2 basis for cleaning accessibility.
Ease of opearator access to the lens, condenser, and the wirror cystem Was

evaluated.

18. Microfiche Load/Unioad

n
o
(&9
=t
™
m
o0

The ease of microfiche handling and inserticn/renoval pro
were considered for this category. An autonatic opening microfiche carrier
was considered a positive feature, in addition to the general microfiche

handling chavacteristics.

19. Lzoy Tnrensir Swicch

The ability to adjust screen brightness was exanined., A lowver
intensity position on the lamp switch to extend usable lamp life was

considered deczirable.

20. Construction Desipgn

Unit design was evaluated in relation to the modularity of the

vicwer components.

B. Evaluation Parameters

Eaca full size microiiche reader was esaluaced in tue fUlicwiug wicas:

Sereen size
Unit weight

Resolution

s » 9 @8

Inage distortion

1v-7
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o Lumipance

o Contrast
P Screen reflectance
e  Legibility

® Viewing Angle

Focus

®

Frame position indicater
X-Y grid incex
Platen/carrier movement
loading/unlcading
Unit operation

amp intensity control
Platen temperature
Noise level
ViEration'
Stakility

Construction -

L

L]

Cleaning
¢ Lawp replacement

Factor

¢

eivation Weightd:

o]
=

Each full size viewer evaluated was compared against a numerical welghting

matrix which assigned a number value tc the perfovrance of the unit for

each characteristic tested. The higher tha number, the better the unit
performed in that category. The numerical weighting prccess formed the basis
for comparing each viewer in overall performarce in relation to other units

tested. The weighting macrix used is presented in

Iv-8
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i A 3
Perematar Ranga’ Sxote i) Paremciar Renps Sc
RO B e e e ]
Resolution=Maximum 0-2 0 il XY Crig trdex foow l o
(in Lp/mm) 2.1-4 i | S clory ! 1
4.1-6 2 ! Geood | 2
£.1.8 3 H T T N S
i Platen Carrier Poa C
__|_Cuer 8 4 ,” Kovement 8 Ty i
Resolution QOver 6 c i Good 2
% Fall-Oft 40.1-63 1 Exceilznt 2
25'1'50 2 Fiche Load/Unlcag Peor (s}
12.1-25 3 Sstisfactory 1
e-12 & Good 2
% Imeage Distortion Over 1 0 Exceticnt 3
Lessthan 1 ! Unit Qperation Poor o
Display Luminance 0-1C0 (¢} Satistactory 1
Maximum (in NITS) 101-200 1 Gogd 2
201-200 2 Exceilany 3
301-400 3 Lamp Intensity No (o]
Luminance % Fail-Off Over GO 0 Switch Yes 1
Intermedicte or Corners | 40.1-€0 1 Platen Temperature Over 105 0
‘ < : (inF) 61-1C5 1
10,125 3 0-50 9
010 4 : - -
0 i icise Level Above 70 0
Display Contrest g: o C: (tn Cacibels) 4170 1
) 0-40 2
10.1-15 2
15.1-00 3 Unit Vitraticn tlajor - £
Over 20 4 sl ~2
Nane C
Screen Retlectance Over 5 0 =
21.5 1 Unit S'\ibnh!‘] Poor (4]
452 2 Satisfactory 1
0-.1 3 Gocd 2
Excellant 3
! Legibitity Summary 0-5 G :
! 8-12 2 Unit Design Poor a
1318 4 Satisfactory . 1
19-22 6 GOOd 2
Excetlant 3
\ Viewing Angle Pcor 0 ——
Satisfectory 1 Constructon P or 0
Good 2 Materials © tisfactory 1
- Geed 2
Focus Unifernaty Poor 0 "
Satistsctary 1 F:c_\il_rw 2
Good 2 \ Cleaiuing Actuss coor ¢
Cxceient 3 Satisfactory 1 ‘
e Good 2
Frame Position Poor 0 Excaitent 2
| Inicticator Satisfaztory 1 S g
| Good 2 Lamp Rezlacement Poor 0
| Satisfactory 1
I Good 2
| Excotlant 3
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SLMARY

s

The selection of evaluaticon criteria and

made based upon subjective analyeis of user needs for microfiche viewers.
The final renkings of the full size viewers evazluated for thig repovrt reflect
these subjective judgements. The actual performance of specific viever

i

units may not adhere to these rankings uader d

The viewers were not su' fected to a ruggedized testing series, and
as a result no couclusions or recuatendations are made as to ability to

or user conditions.

withstand ertreme environ

Additional data, not prescuted in

optional lenses available, screen colors,

etc., was coliected for each wicrofiiche vicwar evzliuared, Thia data was
not considered significant for ranking purposes, but does provide a more
4

complete overall description of each unit. This additlonal data is corn-

tained in the data ccllecticn forn

which are availablae upon request from

+

the Adjutant General's Office.
o

Certain ranked criteria was eliminated from the summary tabtles when

all viewere evaluated had the same rarking. 7This was done to
the data summary tables and to present those tectors which truly dirrerentiat

the viewers evaluated.

Each full size

at both 24X aad 48X magaiflication ratics, or as close to these nagnidicatiens

acturers were to provide.
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The data presented is based upon the tescing and evaluation ol
15
one unit supplied by the respective manufzcturer and/or distributor and

1

considered by the supplier to xsencarive of the preoduct's capadbiliity.

The eleven Full Size Vievers evaluated for this report were

e NMI-G0 71
[ NCR-450~-A 67
e WSI - Mini-Cac TN ' 67
e WSI - Mini-Cat Mod II 66
e Datagraphix -~ Datamate 100 65
e IMMI-14 €3
] Realist Vantage CO¥ IV . 60
e Bell and Howell SR 1020 59
e Quantor 310 59
¢ Realist-IfPlé 3l

e GAF 728700 54

All units evaluated were judged to perform satisfactorily for the

intended purpose of viewing and reading 24X and 48X microfiche. The ratings

above reflect unit performance in terms of uge by an operator. The hizher
ratings indicate equipment design end performance that would minimize
operator fatigue and increase eifficiency over extended periods of time due

to bhetter icmage display and unit coperation.

Selection of equipment should not e made based on aggregate
totals alone, but should include consideration of features desired for
specific appl cations. Cost was not considered in ranking the equipment.
However, cost 1e¢ a necessary consideration in connection with government

purchasing.
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Rosoiution=-Maximum

Low Magmification

Resolutizn=Moamum
High Magnification

Resolution~% Fall-Otf
Low Magnification

tesolution—~"5% Fall Ot
High Magnification

Image Distortion
Low Magniticat.on

tmaga Distortion
tHich Magnificston

Lumiranca—Naximum
Low Majniticanion

fuminace=*aximum
High Maanificztion

Luminznca--% Fell-Off
Intermed:;

Lumingnce-.% Fall O

Intermediata—High Magnifization

Luminance=% “211-0H
Cerners=—Low Magnificaton

Luminznce—~% Fai-Qff
Corners~High Megmification

Display Contrast
Low Magnihiczuion

Display Contrast
Migh Megn fication

Sereen Peflectaone

Learbility Summary

. s ‘-, =
[ S e SR T ¥ 1)

Leaibility Summary
High Magyrificston

Subtotal

NGte §oe Sect
sione,

wl showul

1«—Law Magaification

et omn e

4 3
3 32
3 4
3 3
5 '
c 1
2 3
9
¢ 2
6 1
0o 0
c o
4 4
1 1
a 3
4 ¢
2 4
30 40 :

£

o

L]
ey
ey
(D]

Z 2 2 2
0 8] (o] 0
Q G 0 g
4 4 4 4
& 2. 3 -2
3 3 3 3
" ” @ 3
4 4 4 4

3B 3L 40 &4
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fures degr e 107 soeC 1 aplicdty
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Viewing Angie
Focus Unifarmity
Frame FPasition indicator
X% Grid Index
Platen/Carrier Movement
fAicrofiche Loading/Untoading
Unit Opzration
Lamp Intenzity Contro!
Pizten Temperature
Noiza Leve!
Unit Vibraoon
Unit Stability
Unit Design
Construction Matarials
Cieaning Access

mp Repiacement
Subtotal

TOTAL

1 2 1 pA 2 2 2 2 3 2 2
2 1 1 2 i 1 0 1 1 0 0
2 1 0 2 1 1 0 1 1 9 0
3 1 2 3 2 3 0 2 1 2 1
2 2 1 2 2 3 2 1 1 3 2
1 2 0 2 2 2 1 1 2 2 2z

2 292 3 2 2 2 7 2 3
IR TS R TR U IR SR
0O 06 0 0 0 0 0 0 6 O
A e e T e RS BN TR
5 2 1 ¥ 2 T 2 BoVN o2
2.9 2 & 2 8 % 3 A3%
2% ‘s 2 8 % 2 5 ‘2 *¥-2%
5 3 % 2 3 2 Z 3 Y 2 %

20 025 18 20 27 N 1@ 2 N 22 23

59 65 54 67 63 71 63 60 67 66 67
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Feohting Lie SQUIDIINENT, NUWLLE (D5 1§ & NDOCTIIATY CONTILETBMON 1IN CONMRTTION WS QOVETIMERT DU OF Guing.

8'ne, Lut heu d andiude ¢

'

Teble IV-2. (Continved)

IV-13

3




TEST DATA FOR EACH

HQDA (DAAG-&M-T
WASHINGTON, D.C.

EVALUATION FORMS AYWD RAW

JNIT

TESTED ARE AVAILABLL UPON
REQUEST FROM:

)
20314

.
V=14
Ch

! L R e e e = e

’

M sl




