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A. Pot~~~F,~~~c,i Eva lu~~t i o n

Th~ following portable oicrafiche v1~~~ r cvaiu:tlcn i vp o r t  ~-:as

co~a 1ssiorted 1- -j the  /~d j~~a~~t Cenc~ a1’c O~ fic~ — I - i i c r ; ~ r~- I i~~c~ fl:a~~~~ —

rac~,t E:aricb , hi ton , D. C .  Th~a j ot r-~ d~ d puc~~c r - ~ f o r  ~~~~~~~ ~ ~~~ th e

evaluation wc~ t o ac~~ ire an u p — t o — d a t e  car. ~hrn~-I ve t~ ~~. ica1 ccc v - r i —
son of all cc- - .~r c la11y av aI l a b l e  p o r r ~~Je ~:t c ro f i& ~e V~ . -~- r r .

B. Sco~~

The select ion of rn ic rof ich e  v - ~a~r~ to l-~ cc~a1~ :c~~,. -~as t-ad ’! j O

steps; tho f i r s t  was to condu ct  a th orou~ R rca r ~ c~t ~~~~~~ tc 1~~ - - .i!y a ll
cor .nercially availoble p or t ab le  r~f c r c f i c~i- v ic- . e~ o~ 3c~i’ 19fl cad

s c c — o c l : to  se lect , b~ c.u 1 on pi -c -r -~ t a b 1 i a h c d  - : t 1La~~1 c r i t e r la , ~- p a c f f i c

units fcr tc tin~ nod cviluatlc’a.

The critori.a for unit eva l uat i en  ~ cI ~~~~~~e~i i n to  ‘hr c :c  c3t~~ -o ,. .~eS .

Although all of the uiicroficlI~ vi~we~n~ se1cct~ d vere corsic~..r~-d ~- ar t a h ~ e.

a cloec cor re la t ion  L-ecwca ~u j ut , - ’ , Io~ uso ar~d v ia~;rr ~~~~~ .~o - - : ac ~c c c ’ ~ ;~

t1i.~ f o i l  ‘~ I.r~ ; : r o I . ;.~ .:c c’r d i ~ iO Ii~~I~r ccn ~~ t ic.;

• P e r r ~~n .t 1 / do~.ktop P : :t ,  b l e

• W o n ’  : ap /~-~~ ’t1e
(~~f ~~~ I /f  f —.

The p er fona~r~ce a~ ra~ h r -i, ;c .f I ch ~ c i c - r u -~~ cc- - - - ;~~o .-u; .i i ’~~ ;c i

w~th c ’t t i cv  ~~ it ~j  ~~~~ th- : ;- ~‘i ( - C t  c- ~
- :.. t~.. ~~ i- - - ‘. 
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Each s e 1 . c - c t l. :-a i - c - r t a b l o  :~ic ro f ~~cI ,u  v:~ - s r  u:s  i c a r  o-~ a: I c- ~- a l : : , -: r. c .i

~o c o ah  of t~;a f o i l  : n ~ ca t u ; c - r i C c . I va l ’ a t ioa  d a t a  a’: : .‘,r ~~oa f c r  cach

u n i t  is pr a s e a u’: d in ~ cct-~c.o III  ci t i i  a r~a’c - r t .

1. P.c~~n 1ut i cn

The display rcso 1utic:~ ~aa~ detc rr~iocd f a - : each un~ t. l a in ;  t c at

r n l . cr o f f c h c  c o at a I n ~ uc; Y a t i c a s i  Eu r c - ,u of St:. .:r~~ 1010 rtsr ,lut Ion to a t

patterr.s. The actual n u a b c r  c-f i inc.  pa i r s  p - -a r  r I 1 1 i : -~t : i - . u c  r ecr ~~~a~
for  each u n i t .  This was acco-p l i shed  by viecing th n  d i a ; - ~~.y wi t I ;  an

op t ical  n , .;, ,i1’~c a t - i c n  ti -vi, -~ i-P1-: h al~ a. ,a -.I v i s u a l  c U r : r i c ’i a  :t i a u  c .  c a t :  :1

h o c  n a l c a .  I. - ; ~ ~ t ,4 I ca la ,i l ac -aa ’ ;  w~’ce r~ - r~ -~~’ C. t o  ad ,j’ . :t re ’c~iu

va lues to a a r c ’  . -~rd 2 4 / 4 6  X -ica~~t .  E~~th t h a  cea~~~~l

screen or:-2s wcre neaa’uu’d , and t1:~ f - c ”  ccnta~a’ cf c ’ c . i l u L i o n  f a l l — a l  f a’ar

r,corded .

2. Di~~p~1a Lc --c ! n a n r c ’ .

The lun~ n anco (br ’~tn , ’ss) of e o a I ~ v a ;  ‘ :r  u a l t  c ’a l l  as t I ’c

evennea9 of 1u~ tnnoce  across tI~- : d i c p l ay u c : - --- an  w -r c  p i  - : cn &- -~t :  ~cic a

-

. 

con sidera t Ion .

A Fl.ut o Cca-c:’rch Spectra Spot—aetcr ~‘ith a crc quarter dc: : cc

roading arca tCJS -i ~~~d to  accurately ~e~.sure ;c- u:c t:c i r c oc e  v a l u e s .

The k~ericnn llaticni l Stra -~ ar ’- ~: thad of rcacu~ i’~ , ~-cr~ c’a ~u r , ~~: a’

fo l i c~r~-J to n h t a l a  i n :1 t ~ t h a t  hac ~ r p r .’:a. r~ ~: valJ. d : - a I - : -: - :  ~:a of

actual , -‘np cuo. i I t ’~ a’ . An ~‘ :~~~r i i o — ç a r ~i t~~’ ’a -‘- ‘ — T H . o cc.,; t i c r ’ ’r  i a .

se ’lectc.l to r o”m~ -~t e t h a -  in~-ut  V o i L — ~I and e U — i  ~cte .1L.c vaita:e f i u c ~ c c —

tionr~. ‘I,’,a ~~n~ lc 4 ’ ’ - p e c o t  ‘ ‘.1 ot ~a~ ’. ’ C  p~ .a c -- ~~’ t ao  r ’ - i e ’ : t c  f~~i ’

a a O .  The ~~ j c ,_ t ivc i r a : ,  o f ’ .l:o - ‘ . a —‘ - t - r  c--,n 1~~. ,:o-I a— a

I- . .’ up - .::I~~uL,. 1.-i t1 ’ - ’ ‘ ‘a l r of t i c -  oc r c - : a , a ’ I  ‘lc.o f i f ~, - - -a ’. i ’~r i ;  or

d i :  c . tac ,e r - ~:i :.i t a  ~~ a .:cr~’c; a ‘I i . .~a a n ; l , t h 4 aL a : - : ;:~~:~ ~-c c . t ~~r , f r - —  t n ’

I ,

-~ . 11

~ 
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c , c r f : - c a  c f  Li: , , a - z r - a u . Tho r .e.1r ,c ’c a r n r c  ue~.’,- r, .z:i 2 w i th  ‘ ‘ia; 1 lit s~::a ~:
~~; i

l . : -~ :c~ .r u I , i ’ ,’ t - . J ;lS co cc I- : ,adcj  b’, t~ - -_- r . : a c f a -  a : - .:: , tb : r~~c~~~:

b e t i~ : In 1, 10’.:’, c:,i vi ;  ~. ‘a:! fl I r t .  In r. in c. f c c - a  i .oIcl ~~: . The i.u:cir.r c c - .’
I:,, ‘ ~.r ;- a, pc’~~it ica~’- :  an a swivcl r-a-a:t l :l-~~cI: a i lo . - .aI I s -~~~ r :gs to U ’~: r - c ’3 i , . c .,i

~cr - ‘ :-i~-~:- .’ l  ~~r r c a .  t l , j l c.  aimuli jt ins  t : :O a c tu a l  u c ’ c r  c c r2 i t~~ans c-f I ’ d

o.zlveaer ~t c .  T~~a r € . - c ii ;I’ - .- ~ ere ranLc-d accord ~ r.:~ to r~~~:!:-c~ i i.aa ± c’,anc - c a -c

j~ercc-r .t c ;~~s of fall—off , both at irtara ecIlat. e distances .a,-i~’- ,-:L the  scr~ a

cotnars. -

3. Diep lay Co ”tra ;a t

The viewer dlc,pi”y contrast vas a a.~ -ur ’~~ in accordance  w i th

t4.e A’c.~rican Nat ica il Standc ’rc ~ u~ thod for ‘rc -cs un ir c icreer 1c’;.l:-icnzc .

The actual contrast of the vit:- :or d isp lay a;. C’.:,- - c r c  d u~~ir ~~ a Cp -C~

photcreter and a tort

‘I U :  te ;-t  i’ I.. c’ :. p~ cued tO. t hC  cci a-~~c~~~ 1:ald-. r , ~~~ readi-:a,a

ucre reco:~~, f , , :  Lor~ t i - - : e~~4 .a . c~ coP UI . ,a;e-i a . . - :; a~ ta- c tc;t aP.

c.-z ._ l: icas z a - -’ . ’:a t .  cli-:- .- fcr or. a -. -:. - -
~ ad of ; : - a - r .’ - ,I to ’. a : .

A divia~~,-; -: .-:~~ ’ - ’tica va’ 1ca r :1 , w~
I ’ ., ‘ - c  f a - ’: . r , , - = 5 - c ~ —c

r at io of t I : ’  v~ ’ -c -c r di :~~lay. -

4.  D i c t c r t ’ , - ,

The cno. iat  of i a c  pc diat o r t io ’~ ~~~ dc ’ “r r in e.. a- tI -. -’ use of a

precision test r.:cc’-’ fb i’-. ::‘..~~~ ‘ , cc a t a -t o I i  t of l~.nc-c c f c a r :  ~. 1: -ca t ’ ;

locatcd h c r I 7 ~ t c i ly ,  ‘,r - : t t lc,’u ] y ,  and d i - v ~- .- : ~ily acrc ’: -‘ ; P-c , :- .: , c . A l t o :

theFe p:-~ c:: wcir. ’ i~~- - ’ -.i. i~~icd and izeaoured C’:; 11:0 :r t - c-c . a ’ f :  c:, ,  .-c c a

t ic:; c- per foro-ed  tc- a i r r i v e  at the p ‘r c .cu ;  of f : apr :  P L01  t l . - !  I -  ,, ‘-~~‘ ‘ -.1

for t i’ _ t  vi , . -~- -r .

S. S’a;’’’~ ~.c f i c r t . - c ’r ’ -

V i . - r ‘~~-:‘ -~-r, t a f .’.’-: ta :a c c ’ao l i n t , .: , ,~~
- ‘ I- ’~’ S’ .. : ; L :~~-;;; ; tl’-’

r :’ :io c-f cc ,  :0 ‘ca a ;  t’c ’~~r c r :c, in f c c :  Ic’ I ‘ c - j  : i c ~, :~~ - -: J c ’ il  : ‘~~

c l  I I  - 
c ’ : : ,

’
- t i n : ~ c - f l  r - -  j : ( f - , a t  ~~~~~~~~~~~~~ ~“cc ~;: 1 :-a o r  ,P l  -

~~-

~i -  . .~~~~ . -
~~~~ . .  ;~ ~...c:. .a;. . :;. -. - ‘ ~~~~‘ - ..~~,,;: , - : ~~~~. I ’, , i - : : : - c f  t , ~~~S’. . .:t . a , .

c c , - . -P, . 1 Q t) .c- - -  , t Ilic ~r-on’~- c~’:.. a’ - , ‘C’ ~~j t  a ‘. a

- - .1 : ~
- i l t c : ;:. , ,  r

-— ~~~~~~~~~~~~~~~~ .- . z . . .-’.. . i L, .- . - . ~~~~~~~~~~~ . . :.- .a;. z’.:c- ... .a.’ a.. ..:. - -. . ,..,~ ._ -~
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C- . V : a a i n  .1 .

.1 i, : :  i~- ct  . t~~: - c’~: a- la;, .rc , , -  :1 • -~1- ; ,; , - ’ a : 1 - ; ,

t.I.ca _ i- -:1,: .’ c - I . - :  ~ ,, : 1 : - o :  -; r. : . ’,,. , , ; I , ., , P , .. ia ; :c c- L [ ‘ 0 o ;  :: -

sc i c -~ a. l-a c ’ i .‘ ,ao , ci a;. - ’ ‘e - . a ,, ,: . p -  c- i ~I: - cc’. .1;’ -:1: . P1 . - . ‘~~~;a :  -_

irent c~ c cr r , - . c - r ,,L w,, ’c a c c i . . i - P : J  ~ .I : I -  i U O  r c a  of ,,c~ : c : a l . n ca’ ,a. .a, s ,

which p . : r r it t P ::.: c. -a;::t ’ : ,“ . : I o  r~ , . , ,~~ur -a :  I rca rc ra-cl  \‘~~- - ;-, -ip  dc a—

tances.

- 
7 . Fccu s

This test  -~-ac: c c n d r :  t c -J ii nwo ~ c’vr. :n t s.  The f i r . -~t tact a

te3t sii~u1at1rg the scanning of a a r;ie r : l c rc - f fche , f ir : .  c .dp e  to cd;c:

and top to botto’a. Ten ~icr-aff-h; was focuscd on i::cc~~ Li :,nd ~hc-n t h e
- other corrt~ rs , and ccn te r were Lr oug h~ i n to  view . The nuu~cr c-f ticra

the U . . i  ~ h3d to be r i  fo cu oe d  v, , r ’ - c ’r P o d .  Ths ~ c’cend Sc ‘c - a t  “t a i l:

the ini~~z:tio;i . . f l . i rc- -
. . -ac’al of I i - ce r :icrof  t a l c , :, r e c cr d~ n1’ t I  a : c - . ’c  : 0)’ o f

r c f o cuc thg  a f t e r  on In i t i a l  a u i c - i-.:c’-:nt .

8. P l a t ’n  T,’- ac ’c:- t ur~

TUc tc - :-’p ’-r a tace : :  p e n . r , t a , ,’ by l:c’pc sy - - “. a ta’i :i. n the  vita :-  a - ,

‘- in  u l t u c ’at e l y  dcc ;pe :-:1a . r c f i  ~ a , lr: -.: i u P i : ,~: rj - ’ :. i::.: of tI :C ’ c : . u l t t u n , iP

nl ,r ’~ to c. ’ ’ 1-  “ :-:rr Ic1o .~. ,~. T .$’P’ . 1~ ‘‘.1 ~-I~ - d~ p it .-i ’- r : - I n i : - a ; o r  c - - i t t :  a

Vo1t3~ C’ to-tlcrature probe was utIiJ :. J t. c’ r ’ca~~ure c l - -  c a t - - r i  I~~1:-. gate

ter-peraturns aftc-r various CI : :~~a;--i t i r e s  .- .;ac  c o c ’ . c - ~~.

9. i c ’~ . - I ‘-v c 1

‘ i t ; r  r,-. - : - -: ] a v c : l r -  c’. t l ; ,  ‘. .‘.c~~: : .  ‘- ‘1 c’,. ’ c - , s  r c ’ . ’ i . . cc i tb  t : :

use of a Ca;;- ;-ai l. ’P o Ti,;- ’ 1 1 ’ -— ‘.‘u , . t — l v ’.’ - l t- t . : .  ‘.‘. z C r ’ :’ .t’ l n . i : --

cat cs t: : -’ -aacr— ,,I 1 :, - , u.  J p t - c  r ’a p o ” a ; ’ ct .  “ Pa — .. - -~~, ‘- .‘ c;

d iccri.a-i.i -- .t~ :. t :-rvt ’ .- a r n 4.n :.- t ) - ..‘ ‘— : : ‘c - ’ i ’ I  a- — ”  a ’: ’ aa , i , ’ ,:j - ~~~~~~~~~~~ .- . ib

a u hj ’,- c t i ’ .’ - ’ c : : t i : : . 1 ’ - ’ j -
~~ 

l c y , 1 :,~~- -; , :‘i - a : , - :‘ ::, u -i ~~ ‘a1 - ~~~, 1~ r -  - : c r ;’nO ,r . I h e

It — ’.,. ¶ - - U f : . c~ c i  a~~cc: ’ . r 1 : : t i c  ~~
- . urci ~1 ,,- , t a- :. ‘ ‘ ~~~,:C ’  t a t  c f ’ c ’z t c  i f  :. - I : - ’ a r o

c-I ~, i ’ i . .- r t  
,

- . .-

~

- - ‘t

~

_

~ 
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~1.~’ T:..T.: 



‘-‘~~~~~~~~~ 
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~~~~~-—~~‘- ~~~~~~~ -—--- -~~~~~ —~~ -—-. —‘-~~~~- --~~~~~~~ ‘~~ - ——‘V

1~~~T d I. a’ -y ~~~r . -ar  1 ’ j ~~~t~~ 
-

i i - :  : - a - u~~,,,: ? - ‘; , t , c ‘:— -
~ r . n i d  -ic:’ :r ,’i t~~:: ~: ,,~ : 0 - a , , :  c - c .

i:’ .l i ,c:,t zr  , ‘~~c- P - .- i c -vr . - ie:- .~ i. : i h  ~ r i~ec’i.~~rc :~~a; r ’ - ;:fj a ’ i : a
- nrc - .- c c c  thr rj c c ._ r i : i ;c  c - . ; L L  s- .- ] c . c ’ t d 1 5 1 , ,  Li i- USO ~~ , i . a  p~~id

,,r:~ t h e  a c r a c ]  f~~r i a r c a r ,  3o:.,:r :.P rare a r.::aP La  d . c e c ’ ::irc tIc ’

bi l~~ty c-f tb:  i - - : : > :  c y . .t a c .  “ aj aj t , : r p - r o : c - .~~-cc: I ::;: r a r ~~:c::a:~ a - I  ct

the P r a . :o pns it l c n i ;’, c l i c r t c ’ c ’ whcu ; t i t  t c i s t , - - P - - :: ’ . c  oi~
’ c . r e i  t u f t  f ,~ai,u .

11 Se t — t ~p T1ra

T h i n  si-otion is bcc t app l ic -d  t o  the  f i Ci d  U U , I ’ a C U t e  ci ’ , at .

a wor!~~hop or of fi, ce .;i t ; ;a t  inn  g en er a l ly  a oq - a ir c s  s a c - u ;  cad tabe ic c:

of t i e  v~ C a O r s  W I t I  i-arch lana  f r c ~~; !-cccy .  TUe o)a~~’:-d t I t  ‘- ua~’; : r rj ~~c.-d a t

by i ct u c l ly  s !c -u i c t in; a sot — u p  of the v iaa ;r  bei. :’n , tc-~ t c d .

12. U n i t  ‘ ~a~~ c l 1,

The viewers wore t. t c - ca;a: i i d i v i~~- a c l I -’ cu r  c i P i t y,  s . : - a l  ala’”

actual user c c n Pit l or . s  as crualt  a t .  ~ u c c a bl e .  L a t e r a l  cc ~.,
‘;]. ,- , a cc - c — t o —

back r o , ’ ,:’:’aat u t ar e  oh : . cc ’vcu rn-i V i’: O O - ’ - . -.I .

13. ) ‘ : , r t r ’h f ~~~rv

Ti lt ca t  cp -c ’ry dcc ’ t.~~~ 1- c - c l f i cc  I y w i th  ;-crc c f  th c  I a : - :  ‘. ~: ; :

aspec ts  of unit  t r :a-ap art~W-4. l1 ty ,  such irs f a l d — c i p  co .t ’ c I:i l ity ,  c t-r d  s t o rage ,

ca r ry in g h an i l e  ;;• - P ’ - f or  f b u h e  c t or af ’e a r c a c .  The u n i t a  ~.-er c c .t c ~i c- ri

thcae  f e atu r e s  cc t I -v op l earta d or the  u n t t o , a:-’ not  all th a  Ia:, its t e s t e d

had e’-’c.ry fL- -’ ta:~’~’ lirat’ aci .

14. 1” -j u t  ,‘‘c ’rya:

T~,e :;‘:; - d for 1: ap ch.a, ’ es ccc: : c’; c - o n ’ : ; - : , l : , ’r c c , c r c -  i c -

p r o c c ” . t - r a  r t ’ c ; u i ;  a- ’ L U  ~~~~~~~~~~~~~~ 4 J , , l :~ ~~~~~~ ~~~~~~~~~~~~ ~~~ ‘I~.,,. ~~~~~~ L’~~ ~~, .  ,

an - i  i i c a ’ : r t i . c i  of a. flc:,1 l:. ::. p ‘- ‘-an ,,l - l ’r  i ;a - 3 Ira ,rr,. t t c l I ’,’ p - a , f c ’rt - i - f - . 
- t I c s

t - ~-c !: ; ‘j t i :  ~- : ‘ca:  v . u ~’:: n :c’ ,’r coro .i ,i~~:.- :r ic , ,

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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15. I i ’ . ‘r i :’]

Lbe u n i t :  ca re d~~.’- ;ai ,e:. i, 1~- I  :,5-j a - ~ _ : t ~~:t tu  c P c , i . :

.-‘ac ;:ation of ca;.:pc : ctt a,-a . i,n i u i o  - c .  ‘. r ;ss~~- , 1i- . I ) . . - r a t i . : ’ -~ a , ci

on t h e  ;;: : : t i c i~~’~ ef t . t o . 1, l e st i c , ::ad fj f : n r  ~::a a - P cc

w i th  5t~~’:i b e i ng  ra ted  as L a o  p r e t ’ar ’.’ i.-ci c ’ - — p o ,’: a t  :“ . :a z ’tj a l .

16. ni ?er t .t  ion

The ac tual  op er atoo  in t e r f a c e  r e qu ir  ci t o  onera t a :  tPc ’.-caa :c.~ru

was considered a valuable addItIon to the  eva luat i on  c r i ter i a .  Un d er

fie l d condi t ions  the idoal  vie~~er would be as o per at o r  i n d c - ; ’r a d a n t  as

possible , al lowing nore t in e fo r  the t a sk  at h a r d .

17. P l a ten . Car r ier

Mic r o f i ch e  !:aud1i;:~ ~nd p l a te-c t c o v c n a n t . was foun d cc Us c- cu

of t ha  r,o c t  var ied riao , i ’ :  of ur ’ .t design.  l1 . t c : a f i ch~ p e r i . t i cn ir . g  f o r

v i - - ~’lng was e < c . ’f :,od for  c o c k  u n i t .  Ev aluat ie : :  was Ir3:c d i n  ta ,ce of

p l . ;tc :n movoacat and a:aru :;t  of positive control In r1at~~ positioning .

18. C1eani ~~

The ceapo: ;c- : ’ i icost l ikely to r -q u i  ro :‘nc t yp e  a’:

by t he oper ato r  wer e  u ted  as a ba s ia  f o r  c1c~ nin~ a c c ess i b i l i t y  ar i a  ar i a .

Opcrar.or acc.css t c  th e lcn~~, con denser , and the  io ir ro r s  sy t - t en  was se1c . ct :-~
as the ev a lu a t i on  peraneter  fo r  th is  co ta ; c ’ry .

19. £ i r r t r t c c l  T cr c ’r l c ’c I .

U ser  r a t ’ty t a l d  be ~ f. p r I c e c o n s i c i c  n u t  ion in an c i ’ c ] u a t t cj ;

of apr t p r i ’.’nc c f  t i  i : -  t ’  p” . Th e-  r e i dcr c ;  :ahc’-, j ld  be ‘a - ~~r aed  an~ c ca : :Lr ’,:c t,  ,1

s~ as to Ut ’ t..’, f ’ - u I a  P r  oln c : , t  a l l  a~’c ’r a tj ug cr c c 1tt j ar , -’ , m d - P  r-; beit ,

cp crn r cd  ~y I t :i~~j v L C 1 1 a i 5  ‘ I l l , ,  l ’ ca ~ f l(~~ . ~~ PU ~~~~~~~ ~~.‘ ~ ~~~~ ,. - i,. .

a; : i - ’ ’ ’~~cec  . TPr ,,r t f c ’ : e  t h e  ;-rr: s t ’n:c ’ or .;l ’:,ar :r , f  ~a~’ -a r Ir .l ar i c c~ ‘~

c-’,’:. c o - oP!  ~~~ as a p c i  . ‘“ . • a  i~~.- , t  ic-~1 cc i t . .. c i ’, .

1—3
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20.  p . ,..: r , ~, , , ., -.c .~~: ’~~l j t a

- 
z ,ch ac~~a u ~~a r v a ) n - ~ -~~ i c: t i :C  o u i . :.~~~,- c - I  5- ia ,:

a nt e  a Sc:’: ca  ca- c- :: a c - c  ~ r o c p  ‘fl - - . ‘1 11E a - .11 . ‘, : 
-

‘ -— - c-c~ arc , —

J c ’ :t I c o  fo r  r b-:..- i c . a - : c - . - a l I a v i c e~. : y i  by :. c - i r a l  ;.- a - ’:c::S c r c  cc :- . ’c r i , . c : d  a

c’ e c lr ab l e  f i a t t a ’ :  Ic pc- i- C~1i a1C vi al- c - r n .

- 2 1.  N i c r a — f i c : e  1,c : - : !/U i ’l ccP

The c-::,e of n~ c r o f i c h n  h:n. ’!irc : c, -l i r r er t  f o u r , ’:: ‘- ‘ :1 or e—

• cedures were cons i dc --r ed for thic c a t e g o r y .  An :-utc:’-nt i .c  c;-r -

f i c h e  car r ie r  wan : c o n s i d ir e d  a p o s i t i t ’e f ea t u r e , in ad d I t i o n  to the

~cncr a1 n i c rc f ic h e  hand l ing  ch a r a c t en i c t i n u .

22. ~c r a ,cn P . o r i c

Consider ing  the  v a r i e ty  of user s it u u t i e r ,3 t ha t  a ‘i a  Nt—

counter e d , a v a r i a b i - :  snz ~. -,an a n i le  wa , :  c :-c : i .dar ed  d c c i  r a h~~c .  IP _ ab  -u n I t

was eva1 catc ’~ fo r uP :  cn ’c.il i ty  to var Ious  ‘aiu::er pa . :: , f u r r .

23. j a ~~~~2,t_~s,~~1~
The abi l i ty  ~f each vI, -.a ’ar to a c - c t  ;t cc t ide-  var l .. -t y  of tald ’ao—

f iche  f o r r a t a  was c - o : c .j P ”  red d e c— i r a b l e - , t h e r e f o r e - , t ’a~ abf l i t~’ to r o t - a t e

an i r a - i . e in cPa vi~ a’r i t c c - l~ war ~,s t - h 1 i n h c d  as an ev a lu a t ,’ca an i~ t . :5 a .

24.  La~~’ l n t r ~~sit~~~ t 1tc h

The abI l I ty  to increase n~arCct’t bri~;htnc::u when ran ’: ciudit lent.

or n i c ro f icho  q u a l i t y  h Ind er  readIng was conni de :  P a va1u~ b l e  c c  -~~~

cr i t er i a .  A lcwcr i nt e n si t y  p os it ion ,  on r h :  l:.r. i’ r c r l t c h  C x L c a c - ~s u ’::’al . e

laap 3 if c and v:1s coos id .-- i- ci des i rab l e .

25. ~~~~ I , i i ’ c-

1 --a; l i f e  t-~s Inclu ;P , P in tU- ri ei’rl ’u ’a S a n  c r f c e r i a  bc - cnu :, e  at

high fr c: ’ u -a’ a c.y of 1’ c~ ci ’:tr ::~’a a’al S c - a r - -;:.: t l l ’  ire :;a i i . i i . i ty  u f  v i , . :. a r

do:,:, a ;e to t i e  l ; ’ - ’ i  ; :c :Pr- t or w i t - f a g  sy c- t oc: , i r c : ( a n t ; ’ ;  u n i t  d c , a l m n e .

1—
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~- : n

-a:! (‘ .,1:i: ::: ,~t I- - . : :  C~~~’ S . i t l c ’u i  as a. : 5, - .~~’.ci - ” n t

t t ” . : - f c - r - - ’cP ~--P t~~:r: e .~~ - I - a; ’  C- a , c I ; c t ~~-. - .. ‘a- :  a . a . - .- i l i - y f~~t ~c : i t ~

b la  vj s ; . e rs  in t a c a c  ca t c - ; - _ : ’ iCo .

27.  t’ :i ” h t

- 

- 
The w e l a h t  c f  c: . c h  ; er t c U l e  V i a . a ,, C ~~~:I S  coasiai ’ i’ei ~n th e  anna :

c a t e g or y  as the si’,c of the -  ‘ . nit .  Portabi lit ’,’ a: I ease- of tc s c: Cr .  .4 n - r a
- 

- 

var i ety  of user s i t ua ti ons  ~ ‘i a ~ prine cons ider an ior . s .

28.  S c r - _ .-a S i z e

Screen size has an Inpor tant  e f f e c t  en user  c c - : . , f c r t  and
abi lIty  to r a n c i  an e a t t 1  re ;a -c~~c ~ t data  at ‘ap t i :  a’: : :-c;n fI i ’:ut ic’n , wf Li:

ra in L uc, cf  :..cc r o f l c ’cce :ao”u .ac-nt .  A larger  scr- . a-c size w a s  gIven -~ h~ -~ - - a

29. 
~~~~~~~~ a Q s r ~~~~
Th i c  c at e p o r y  c - a C  j n~.c Jvn d  w i t h  t J e  ~ : rk t i : ’1 / acb i -  ;rca I p ,

t he u n , i t u  c - ore  e:v~ l :n t e d  a c c o r d i n g  to  the evai 1.:b~ ’ it y  of c:- ::; -o w i th  a 12

VDC ‘~ ,;.
- . a e~- a l y .  T~’, i c-as c,o can . I d c i r r -P  In a P i f  f e e- a t  r e i - g e c t  t i - a , t i c

folle-: categ-~ry, ac-lf—ccntalncd pc-wa r , sires a soucce such ar- c- car c. r

tr  .-a ~. I- : te ry  w o u . !  be ne ede d  ro operate  the ; ar ~ Icu ’1 i r vicc’er .

- 3~i . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Ti:,: a b Il i t y  to t ’t cw s: icroficl :e  in a i f t u a t i c t .  o ’ re t a’ cx t~~rr:-:1

po wer :~a : -  r ce  ‘— - - cu  a v a i l  n c  1 1- ‘a t h e  N ~- a - u  ~- ‘ 1 a ct  lOrt a t -i ~ lai  f o r

of f — a  a - - i / i  li’’. -~ t : : : ~~” t ’  Cd t t ~ .:-:v. Only ,, i x — v .’ . a:-  cv~~~’,:, t a d  ad t i : ’

•- ‘ t  L I~~~ & I- ~. , 
,~, j u L t , , ~1 ~~~~~~~~~ ~~~~ b..t~ .~~ 

. - ~~.. a : _ ,  - , , o  .1:

bu t  a r a r b l e  h a~”;,. r u , 1 y c - I t  I-c u .

I — -ia
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P . Tv :: - - u t I c a  P . ,r : ’-

l U c r e  ~ ‘:rc: t h r , ,,,- -::_ L  ‘,- t C t , - a r a  -o ’t  e :-p l . i : ::: i’.: ~o t ’::- , .‘ ,a l::” —

t j c , , :  o f p-at~~cc-1 -1c a cao~ i a . a  v / - c - a . ;  I,-’: t .Ui~ i c  a-~~. ,‘- ‘, n , i:c’ ,t ,j or. _ rd

d e r c i ’~ pt i cai  of t he  -e c a t t t - :c , ~c i: cc’: : ’ .: . ‘ t ,:~ 3 cc- :

1. O f f — f l c - n d  Fie~ d U s a n a

The o f f — r o a d  f i e l d  usage ca t ,  1:e— ry a; concern ed w i th  the  fo l l ow—

in~ viewer charac te r i s t ics :

• Size

• Weight

• Self cont .~it~-’i powe r ~upp 1y

• Disp lay Luu~ t’ ance

• Disp lay Lu :a ,ie, a a e  I’:, ]  1 — O f f  i t .  ra - a a C e

• Disp l u y  coatr: .at

• Scr ~,,en ref l t tc t .- ’ :-., :a

t, Set—up t a ct ;

• U nit  o p e r at i o n

• M a t c r : al z :

• }iointc r . a . c e ’

~~ 
Clean ing

• Por t ab i l i t y

These c ha r r et e r i c r i c s  were ch~- , . n n  as P a Ct  ;r~~ar tar i t in s i tua—

h orn encountere d in f i e l d  usaige ;  since wark eihuatta:uS and et-.viroa - n c n t a l

ccns idc rrt l r a nc ar c  ccore v ar i e s  ;:nd r - u c h  lc ’ss p , e d l c t a h l e  thar .  a no m ad

o f & a l c c ’  - n ’a f r e c : n c n t .  

_~~~-..1- ’.5.-~~~~~~~~~~1-



U - r i - ’ ‘~ ‘

- :1) r ’ , 1 : - u  vh . u1r c h : :r a c a c r i a ’.4 ca ‘. - - .:r~ cc :: -~~~~~ - ‘ .. -
~ ~~: , ,

f t  c c ; , - f i t 1:’-r, -~ e: . : - u a n t t r , .I in a a ’o r k n l c e ; / : a o :  1~- : - c - a : t . ::,: ,S . . :, :

• E I L C
o

a Scre a,’ size

• La,np l i fe
- 

a D.C.  Opera t ion

• ~ic~solut ion

a Disp lay Lumir ten c e
a 1~isp~,ay Lurdnance  Fa l l -Of f  i::c. r n c d f u : a

• DIsp lay contrast

•

• f ar c e - r i  r e f l e c t a n c e

• \ ~uitp a ngle -

• r~ c~~ -

• X—Y G rid in’!.:::

• Unit operation

• Larn p in tenc .i ty  c;’irei’

a P lat en  tc, : pc an t ic a

a Screen aup le

• E l c c t c i c~’,l in ter locks

o T~nit  s t a b i H t ’y

• !‘ .t e t i als

• Platen  rcrr  j ar

a M lcro f i r ,ho  lce-i/ua lo :, -.i � -ag

o Mai,n t r : ;:nco

i, (
~~‘~‘-‘in” a”4 r c—’~~’- - c - i

a P or t ab i l it ’,

O :‘n~~~t C t a ~Ofl e -’a’:-U!. ’.ity

p’s



‘~~~~~~~~~~~~~~~~~ - ~.~~~~~~--‘r -“ I’

a: 1/ 3 ’ : a-

‘Jo :i Ir d  c a - t e a : ,  , pa’ ;- a- ~. -a ’ ic — . a ’  ; r a :  - 
~ :‘ :, : , . t ’, ‘. - - -‘

c ’an ; : n t n d  a : i ’ a ~~c t }:c fc : l Ta - a  in - ’  c r i t ,  a. :, :

~ S a r c c c c  ~~~~~ : : - . -

~ gc’ :,c,Iut :j ea F~~l~ . —~~: f

o Di ’ ;p in ; ;  1, ’; : , ’I n a : c c c :  !-‘:, 1. ]. - , ~~ f iut ’r r ’ i Ic

o Display Lu:, :. ;’ ca ce F~ l1 - ( . : ~~ aera to r s

• Disp i’ .’-y  coc’itrat ; t

• Dis to r t ion
a Screen r e f lec t ance

a Vie w in g  cccgl e

• Foc~’s

• ITh-o :~.e r ot n r i o i~
t’ }‘rc cn icc : I ; ‘ ‘,,ti i , t — d~~c’ :c ’ ::-a

• X—? G 1d  ~nd : ‘a

a Laocp intr :n~~1r swItch

a Pla ten  t ec tpc r a tu r ~
a :; ,I~~ L;ve-].

a Sca r - - s  a nCl e

o E l e c t r a  c u J  J ter l ’a , :  -‘
a Un it  ~t n b l . ] S L y

o l at er i a3s

• Platen c ar r i e r

• 1-llc ro f i  r ice -  I c -a- ’! / c : n l  -nd p r c c e d : : a ’e

a 1~b c I a t~ . :i: ‘:c;(’

• Clc;a n iua : r ~,a , : , a - a t ; ;

• Pr o~~~c a . 1c - i :  c npa ~~~~i tV

C. ~~~~ ‘ - 
- - t.: t. ’ , 4 : ‘l :t i ’ ’. t - ’~~tc-r ’r

E t ch  ‘,‘-J - - ‘ -a  c c , J u e t - : -’i ‘ : .s c - c :’; : . ‘u r~~u .5 -,’c :,t -, r ur,er !cal

tar I:: c- ’i  ; l u ,  :1 a t-,u ::-~~. -, a ~- -: l i e  ~ 
- P c; p~ r I o : -— : c i _ : a l  t b n  i ’  1

fcc caci , ~a , c ::ccae ’ f~ ’i.,: L C ’ . ’ I .  J c 1 i,, ’:. a (t a’ r. , ’:,~ -a , t i ’: ~‘~a a ” r  t h ~

i-u t p . c - .— : ~ f r , tha’ t c a t ’  r , ’ , ‘J,~~~i - . : ’cn l i ’’-~_ ; n g r- - t ’ ni :- :  i c- : -~ 

, L f

TI : ’ s . -~~- -I ~ . , : . a - ’ t ; I ; ~~’ c S  ‘a , ; : t .~~ 1 : T , . ’ / c  ~~l.
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Ct ‘ t c  ~~~~~~~ 

1:. a:::1,~~i~~. ~~~~
h L

( c i  ~o ucJs 1 4 ,1-9 3 Luu:-r .c.cCt ’ ~~~~~ ~~~ ‘. 4
9. 1-15 2 % Ea:-G~f 1O, 1- ’5 3
151.20 1 n;c.:m” , ~tc 21,140 2

Screen Size 
“ ‘sm~it 

‘
~~~~ Can :.:-:; 40,1-~0

!, eciic -m 2 Oc ’~ GO 0

La’~,, 3 t ), sp :1- Comc~ct 0-4 0
Aij us ;c b Ie 3 4, 1-10 1

Lamp L:lc 0 500 1C.1-~ 5 2
( i n  ho ur~) 531-lClc3 1 - l C l - .~O 3

1C-O ~- 2 J 3  2 ______ _________ 

Oa’ r _ 0  4

Q~~r ~~~~~~~ 3 Dy e  c cci 0-2 3
______________ ___________ - —‘ “ ‘— ía—n c . ct of) 2 1 - 2C rta ’u : -J F’ c ,-c ‘a 2 - 

‘ 
— -

a ‘ N 5.1’(~
O~rr 10 0

D C .  C,j p-’r ,.a;c, Yc -; 2
~‘nt -; 11c;, :cta,a ~ 0-i 3 —— —— ~~~~~~ 

~~~~~~~~~~~~~ .11~.2 2 
I - 0 2  0 ,21- ,S 1

2, 1~4 1 0: ;’ i” 0
4i-~ 2 —--——---‘

~
- --

~~~~
—-—— —‘

~~~
- —_____

( 1-7 3 V i~~ a.~ , ‘ ‘  ‘
~~ Fc’ :r 0

___ _ _ _ _-

~~~~~~~~

- 
_ _

Pt - .!ut on % FeI~’Of f 0-10 4 F -cat  Pc-o r o
10.1.25 3 A ca ’ —aa ,~ I 1

2 Gau l - 2 -

1 E t ~~a ’ -  L_~j__
Oc.e r GO 0

P7
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:~~~iz_ 1 r~i ~‘.iLii I

1 ( / , : ‘ .~ -a 1
0 - 2

Inca~~ ;- :o ’-”,cn Ycs I 1 ‘-
~~ 

- ‘‘ .1

_ _ _ _  _ _ _  _ _ _  1
Frarn ~ Fcu :an  2 I c ’,- r 1

~rid .aetor A ,era~e 1 ~ , a c I 2
Peer o ____ _______ 

F - -:

N- ’ ac 0 F -; ; tcn  C~rrier 1’~- i :  0
X-Y Grid lnciex (~t-;, :~ 3 t — - . .~~, 1

‘IAccuracy Ac ;-ra:~ 2 - - a

Foo r 0
or -ce 0 r, -t a . : - - au a  rca c. ,r 0

(Jn~ Opera t i on f4tç ~ht or i t - , .uç-c 1

Left Hand (‘~•~i 2
E~t~i’r 2 _____ 

1. n: . ’ ,: Il
Both 0 C’ .: a. ‘:~ r, - - - u

Lamp Ir ,t zii-a y Yc~ 
— 

I j / - - - :  1

S’.~it- h No o ( 2
-~ . : .t 3P :.i1en-a~ ’,;urc’ C-~ J 2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

__ 

(~n ~~ 91~iOS 1 t ’  L.).:~~y ~~. :-aa 4
,‘ c~e ~p; 0 C:a-a ’l 3
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~
-
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—
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2 

2

(in Ocr t-’.h 4 1~70 I I c  a - : oA hocc - 70 0
————-- —‘- —- - —-‘ - —-.5—— Fca -~~Lca~~L.’ ;;’ c ,d ! c a r  0

( 
Electric ’:- (-ulerlataic s Vo~ 7

No _0 c-cod 2
&‘t’a’n / n ~i” Ye~ 7 E,, -:. r ! : : - 3
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‘

A. I c : t r O . a~:r- t i a ’;

The r a u u i t o  of t~-.a p o r t a b l e -  r i cr c -~ -a ct  1’ V lc ’. , - t  a c:r. i -ear l one  ore

shoe in ‘lah ies  1—2 thrc ’ ca’- ,~ 1— 1.. A d icc ’j ’,;,i:- :; of th e  se.-a : -n r y  d a t a

is p ,‘; ;, .i a .aa l a t  t h e  i-j lIo:-;ic s ec t i on .

B. P i ecu ’~oion

1. C n - ’a’ r n l

The a’ - ’t- ’aa - tL oa o f e’.- n l u a tj cui cr i t e r ia,~ a d  wc’ l~’ , ,t  lug  f~~- : to rc  ~:as

trede b , , r a d  ‘,.‘~~a-c ~~ h~~c c’tive a r r) .y ~ is  of ui er c.- . - -~o for the vcrio ’ :a ~at t : . t c i € a

of portable i.;tca’a~~Ld ,-; v~~,-’..:-n ’, ,,. Th e- fJ:::;l t n : ’~, L u a c  of v:~~a rs  e v a I l : e t c . 1

for  :. “ .~~~‘, r ’: aa ’:: t. ~n ‘ ‘ e a t  t i i . ’’~e :- :t- i c a a S , ’, c .  ~ i . i j” c, ’ ;t~~. The a c tu a l  p -n c f o :a . : ;

of vi ,  ‘:~‘rs :,. ,~~ no t  ;- cII: ,r~t to tbc . co  r:.u1— ~~~g~ no d-:. . ; 1 ’  ~ f : r c - a :  nac er cn . , ~t 1 a t ;

[he un~ t5 ~ : r-: :‘at ec:i -e:r -:a ’! to  a ru~ ga. . ii~ ed t - aa:~~r , ,  r - a - r i c r , ca.

as a rcs:.:lt no - :a’-j u l a ; ’, -. c-a r i a r : .  ‘: ~n t i c - a.c a ce :- ‘a:ca . :  t O ;,I . c 1 j r ~’ tc ’ a .- l  - —

stand c- ,-.~ a: a:,, . -v S t c - :’ ’ ‘ t a ut a r  I a - a

t ~~~~~~~~ ‘2 ,t n r: -a t ~ ! , , c - c a t L j d  in t : e  cc. mact ry C d - l O S  • t u c - h  c’c

o p t i e r . a l  l rua ’ c~ - , . ‘.‘, , i l - - b l - : .’ c~u I t  c o :— t o , screen c- a l o r c .  r,u r ; : - tj v e  dc’ - :ar l .~ - ‘ . ic : : ,

et a . was c~ 1ic at ed for  each ; . u r a : - h ) e  r:icro~~.c1 e v i ,; ac-:,c t ’.- 7 a ,a t c J .  This

data  ‘c- a n~ t c ;u..5 i -; r rod cigr ~ f~ t e a t  for  r ,‘ar L u’a c ’ , cu t  i~ec t ”r  • b a: t  doer  i:ro’:12c

a r~orc c~ - -~~ a ovea , c l ) .  n c  n e t  Ipt ion c — f c— .;c: h un it fl, - 
, -

~~~~~ : ;  - c , . ,l d:,tt  i~ 
-

ce.~t.:S: : :- - J :  t . c d a c : a  c o l l e c t / c - c .  [e t c -u  c~~~c~ n r c  a, ’.’a ,:~~ le  c ; ’ - . - m n ~~-.i”~~t

f r c - - .t Je. ,‘ d’i ’:’: :‘~~ C a : ’  r e P s  ( - I  [ Sc , .- .

C c z t , c- ln t - ; I : -- 1 t ;’~~t e a i O  c:- ., c . ) , - r~~;, , t ( c ~ f r o a n (1::’ an t a  h a . .’1 . :;

, .:u ,:.1i ’~’ia . ’-.’ c-r e  . \‘ . . i : !  t e l  ~- ‘ !  J ;e i.,, - . ;  I. ;. 1’L~~’~ i - :a c1 ec.- L a

f ”  ti:’ .. ,_ : , ~ : e ’ c ’c ; ’ ’; ha: ’’ . ci a .  .1 t o  l - a ’a ’:nt t I :c :an foct,:r : ’ ’ b S a l :  L m u ~ y c i ,  t a —

a n ’, ~‘: ,;l ::at a, ‘ .

‘I — ]  (‘ 
‘ 
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‘ l

F, aJ , vi - : ’.c- . .- r ’ . n ,  ~~~~~~~~~~ a - a - d c - :  - . .~~~::a- - -:a ~r r . r ’ a f o r . ; ’ .na a ,t -p.
2- -I.  r- a u- ,J, l c : t a ~.a c ::r io .  A 1 c I : u ~ b rca.: : ,  c - i c ’ -  a ’ ’ ’: :,‘n i I . , ’ •  O r- i..J- , a :.—

~ i1 ua , t3  r-ah t~~i, ’a~ [c- a t;ve lu r- i e - ~ 1:n2 ~L t C a - ; IJ ~i a . ” . ha :: [a: of : -

cc- ”~a ,.c’i::- . - ,; , t -eha n~~ Ja :..i ne ’ l  a t  ~~~~~~ t~’crc r o t  i.;,c lc : a ~c,d a — : J.- : .~~‘: ,~~,‘ L c - 1 7 - , -~~.

h owever , t ue c o lhc tc ’ !  d a t a  i c  / , : , ç lu a 1~~d Ic ; t b . . -  c i , aCe  c o l i c c - t : -~~ S o : : . :, ‘. 1

are avei la tbie  can,in t c - q - c t o n t  fr c : :. Ll’. c .; A d j u t a nt  [-- .- n e c a ~ ‘ s 0[ ice .  - I
Thu d a t a  preses t i -d  is basad upon the  t e s t i n g  and et a ; l c . - c t .i c- c of

on;e unit a ep p l i e d  b ’,’ the r e spe ct iv e -  rn r . . : f a c t u rer a n d / o r  d: . :ac ibutor  and
consic3 cr e-d by the - supp l ier  to lu r e p m c - r a r ,L . :t ive of the p r e d u o t ’ s c c::e’t i i i t y

The units rciected for ev a l u a t i o n  we-r e  represe: c at lv e  o[ c earn’ ~~
—

cially available models of portabl e r a l cr c f l c l c e  v iewers .  D u r I n g  the-  2c ~it i a l

ucarket Eurvey described in Sect ion I of t h i n  r e~— n r t , several u n i t a  a- -are j
found to b~a the ~a:-:u in c o c f l i -u :a t i c n . , altbc .:.:; h marketed  ur .d c  a d i f f c r c : - t

cc-rpau -’ n :nc&.  In t h e — a c  casct  only one c:nit a”,e ev a lu - ’it ccd . T~,e f o l l c ; — r’C

is a lic~~1r.~ of thooc ur~~ta ; w h 4 cii  a’rc ~ i, . .J :r  to t ; ,a se  ncJ- - : c te i  for  evn ’’ ,c u—

t ion:

U r i t rv .i l tu’tc- i  S ir t i l e r  1a~~ ts

Bell & ilo -aell Cc: - - e r - e r  ~Iicro ~~~~~~~~ 
“ T- ,e- Po r r -~~I~~~”

Eaotr :rn Kod ak Ekt~, aS t .e 120 Kodak E k t , a l i t a  1,10

E~ stnacir  Kodak Ek t ,alitc: 220 Ko2n k  L~’eal i t . e 20/~ O

Micobt a K—iOU Microscor; K—lOO

Realit ’t Edu aotc c r R e a l i at  Exe ;:ut~ ve
F,e-aii rt  A C e n t
F e a l i ot  T chaJcian  -

2. C[ ‘. .  -c i T-’~~r 1 ai ~t ; ::’: - ‘ :~
A htc~~ic st - 1c,cc t iou  ~- O e O~~cts  i.u t I e  cv,i I a: a ,t t ~ n of p o r t a a ” I e  

‘ ‘- - - ‘ .5”- ‘ - .  -‘ ‘ - .5 .,‘ ‘“ . ‘ ‘  “ ‘ ,~~ t f . .. ,,.. I  ~~~~~~~~~~ ‘- - - ‘~~“ --- r-—

eten t ‘~,ca ta ’ c~~r , a ’ i -,ir.~ o n l y  t i - -  : e  u r i t s  Ii - :~~S.:g t e t c h y c o :aLa’ l : a : ~J ~ Ct’ I

ic , t ;c - r. c -j .  ( t’ i:c ’ f i a c i r t , ” ,, c u ; [ t f l  ~~~~~~~~~~~~ i t  ci - .i t ~ T e t O t . c.-n l v  a S ” ~’ : . ~-

t i -~~:- . r ’  - - l t c :- -a ’t t.  Onl y ~. h-: i’ c - a l i ” ,t l 2j c a t c . i :. .,: :~~‘:o I in ~ ci r e m  a ::~b l ;~ ~~~~e’i

b a tt e r ~ 
I

:
, c it u 1 - ,- l y .  ~ ‘ . r.’ ~- t l : ’~ e - ; i t s  hc.c:! , ac. Cat O a t : ~,c’: , a ’’ ,.:I~ h ;- :~,’j  r

sod :-_~ 
- -~~ ‘, ‘ c ’  ~~,, - c .’ O t ’  i’aoi~ a t i , ’ :, ‘. .t .

910

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -,.. - e . ’._ . ,.c- , . . , a ... c’, .’a . ,a,,... .,, . ..a , .’.-
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.:‘~t~~, .-:- , . t : . c- \’:. :.:. -:’: c . a j t e I ’ . a-~~: . c . , ; . -- I . - - ’ ’.5J.~~’-. J,; c : ’f ’ - - t c , - , - -~
f i  ~- l c .  c . : : : - ’ c- ,a a c ” e ; - a’ , St a: - - : ,~~~~~~ t b . L  u. c-a, : a - :  ‘.‘cr~~ a -  - . , c , ,~ Ic- a - -  ,‘

~u i t , :j i . c i t ’ : tiic ’ a a: ’ . ’a ’ d c a y  . . a. .I c:acd ~ :a : : , a r . c , ~ o: , r - . ’ i a i . - : . ,. tl a-,t e a t~ c’a—

c a - c a t e r e d  i’ f d ~~J ’ d  o , - c r a - t i : . : - ; .

The 1— a a t , t - 1 n  r , c r o u I c l i ~ ‘:j~ : : - , ;  :a’ ,: 7 - ,:c.:, -. . i ::: t i :I :  c - , ; - . ,-a~- a-~~~e
- ‘ 

i_ I
sacrec  cc ~ct H o -~’; :-”

• 73e 11 and hn.-:all .‘ Cc-: ’, au ’, , -~ 25

• WSI — Inf c - -:- .~o ut  11

o i-IISI — l acci tor  23 ‘

o P .e cl is t  — E d u c et o r  21

• ~ iccbra — Ki GO 20

• Rea l i s t  — Vik ing 19

3 .  ~ c,rha7’ :: ,~I :b i1~~~ii - ..~~o

The basic  r - , u 7 : c r : : - n  c ri t cu .’,: [or t ’na: :  f _ - c -  - - - a ”  c c e s S : - t al a— f
- - t I:e-ao i’-ccr t eble  ca’ic ;’n f i ch e  v I , aa , :rs  c - ehl~: of l - : i a a g  02 c r :  a - . d f t  .~~ a D . C .

ç-ourcr coa rca: , bu t  not  n:.c-: - -a:ariiy self co: ,t a ’c: .- a~. ~ib ’ , a  C a t e a c ;  ~~~~~ 
i
::

all t t r t i t c  e v a l uat ed  in C la n  o f f— r c a - i  f ’  “ 3 d  “:- - ::r . ( f )  c-m .d f . i”e  (‘-
~~ 

c d i  t i c n~ 1.

u nIt s  pr ov d.d-~~o.-i a to - Ca l  of c l o v en  (11) v l € c ’ a c ; .  -. . I, - . - t a - a  in t h i n  c~~t c , ;ory .

The port ’aolc r’, l c r j f ’ , a - : r~ v i c ~eea’c rt ’ , a ~, ( - I  in i t i r  e t c - I . c . r -v  t a c t - :
1/

scored as fo l) ows t ’ .
Fh’c Ti Ha’

• Rea l int  — Val ie;t t  54

o A -’, fa  — Cevac’rt — Lr202 52

• V i O C - -
~, ’~ C ShO a~ .I, t 52

~ Ball  & iIc’j ell . — C0 : ,a au tc r  49
0 ~v f I  — £ c : f o c ’-aa ;;. 11 49

o ~IT SI  —

• 7 e3,1 ,a, h . : .~’ ,1 1 — E r i e f cu r c  43

• !‘ud -:k — E k t a ’  1. I r - e  120 /,2

• r.~~, 1f ~ t — : :d i , a :cc ,r  38

o HLcc’b r :a - :-~‘a L 3

~ j ’,n - - 1/a t — ~‘ , . -. !r,-~ 
*

/ E
l t C C) c~ t i rt  I C ‘ I v

ccc; Hi t . c . H n  05 1 ‘ c - :  - ‘  - - r i  [a ., - I a . ’ :  .‘ ‘ - : j a , , a j  - o .
a. : y t  C - a ’  ‘:~~ 

‘ in , a -~. :j : ; t  C I a ’  • cc.~~;.’ -. :  -
, - u . u - -c c i :  .u’ a c’, - , c .

a . : ,. - - - c H i m e  l i t  cc; . - r: ’ Ha - a ; - ,t h ‘ c - - a - -  C nt ’ ‘-c.-

I’. ,.~~~~.. .._. , ,.- , ‘.- ,... .
~~~~
. - , a  ,- .. .t’~,- ~~~~~ .~~,. ‘:,, ,.. .. ,c- .- .a, , , .  .~~~~. ~~, ,,. .‘,,. .‘ ,. - ,,,. ,.. ,, ~~. 
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- -  -

a.: ‘ i an  of 50 c-c h. ’  - h . - a ’ , ‘:3:c~ - i :~~~~v 2 : ’O a’x:’ ,~~1O::t

u a : v d .5- c. f or ,- :u . j c a ; . ,~ :acc ~ or shop c-a, . Sac: .  c .a ’t  c,a d ~ i aa ’ 1::’,’ ,’ a

c ar  li~~f,tcai  , a ’ l 5 1 e  oper a : ’ it - : m a’ cxt - .- a a : a 1 LC or !‘7, p o . c - r  e a u r r c . a a  a re-

av:’ i l, Ha le.

- - U n i t s  wi th  r~~a.ir,gs in the 4~~~:; veuld  ~‘a c - vj - d c ,: -I~~an a a ’t e  cae:i’lll , ry

in tIc ~ abo ve a-. / t . ue t ions.  t’ni ta rat- ’d in the  30 ’ s u n — a I d  btc def ~~cd a - a t  t I t he r  “ - 
-

in i:acgc d isp l ay  çua li ty  or c on s tr u c t i c a t  to 1-c u: :a ’f-a i In t~~e ~ c-a i an iaec  r,:~~i. ie

envirc:, :-:ra ;t .

a 
4. P~~~~~~~ IJ D e s k t c~~,, f l f f i c e U a c

Al]. sela’cte~ portable ~icruS~ ci-: vL - ’cc -rs  were  cva laac t ed  for

use in the por~ccr ,a1  or di a. l : tep o f f i c e  u s c  c a v i l  c ;ar - . ’n t .  The -a -I a’ 45 in

this cote~,ory was i~ a~~e çu:~l~ ty as-i eore of u;~ for r r o l o r a c - - d  , :wSaa ’.

Fo cc r t c . cn  t r H : r : - . . i c 7 i e ’  V~, i: ’,’ - ’’ ” ca c— a’ ,: c ’~’a ’ 1::- , a ’d.

3~’ .- v i ,c --,.’a: ’’ ra ’ ;, .c - , : t t . .i 1~ t ::c ,. ca t , . - .y i - a n n  a : :  a ’. a . ,. f a l l : ; - . :—

e ,‘ ,‘ [a  — (‘ cm- . rat  • -  U-’ 2 a ,~

• l-: - a ’r t h v .. a - 5 a ’ r , [ d l  - 1:-r .  - !. 1 —

• JH -a i i : -  t ~ . -~~-a; t ‘

o F ’ -I H- — LS’ t~- l / r o  2 7C . .*

• V i o t - J y : - — ~~~~a , - -. ’i , i t

* U I - I  — IuaT -.;c caa ’ :-.t II 3S

~ J~ j ,] & I H - ..a l1 — C a ’ ’ - : i t c ’:r 37

~ l adck  — L~~t ‘I S  1, ,: 17, , ~~ i- _c
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2 ~ 0 1 1 1 0 0 1 2 1 11 24

T~, a’ — - ’ ’ ” -’ - :300 2 1 0 0 3 3 0 1 2 2 1 15 35
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1. 5:-  1 F7a~H’ -O2! a - -

A. Purj ra -~~of ~7’: iat  I r a n

- 
- 

Th e i o 1lc~~j :a - ~-~icroficlac Vicwer/~’rir’.ter evai-.utiocs report c’ - ;~
cc-a~~i~ sioned by the j a a t an t  Cc-ner a l  ~ O f f i c e  — Hicrog :aph ics  X:~~aa~ ‘a—

~ten t  branch ,  Wa~ iaingc c - n , D .C. The intended purpose for  i ’ s it i a ~t ing t he

evaluat ion ~as to a c q u i r e  an u p — t o — d a t e  cc-a~a r c h e n s i v e  t ec h n t c~~l coa- - ?3r 1—

~on c f coa - er c l a h i y  a ’vailable !-:1crof ~ che Vi~ s er/P-~’intccs.

- t .  S c o ” c

‘fl,e n ’a lec t~~U a of ~ Ic r ’: iiche  V i r v er / P r in t er s  to h ’~’ c-v ;s luat c ,d  \ a - , c u

rude irs  ts.au s t ep s ;  th~ f i r st  s’~ s, to c . c a a ’u c t  t ho rou ~ah na rket  survey to

~d c a . a : 7 f y  coa’ cer cia l ly  avai lable  l1icro fichu \t~~~~’ar fp rj r t e r s  as of Ju ly  1977;

&-n d . ,a a5;  to ~;s - lec t , b~ scd on p t e—e ~ tablisi-ced f u n c t i o n a l  c r l t a ” I a ,

sr c-cif ic  ‘.anits f o r  cs t ing and eva lua ti on .

A d-: ’. : - _ r i at i o n  of test sa. ct! ’c: d ; use d en cs cvalu ~ t io n (‘- ,“ra ~-;c cer s , P r , .

pr c~ en tc d in Sa ’c t lors  I I .  Saa --a ary da ta  and u n t  rank ings are pr ori~ eaI in

Section i n .

C. fl~ ferena ~-s

Tic :” f oj 1 cj i .1a~ lis t c-f ~ - . us” t S  scas u t i l i zed  In the pa’L ;- sr : ’t ion of

ts ted . ,5a ~~l r ( -~- c - r t  .

1. :- , :~~
- , .1- ’ , , -, 1~~~ ’ ‘ “-. r’ ‘I’ :‘ “ -“ ~~~ 

‘ A ~~~~~~~~~~~~~~~~~~ f r ’ ” !H’- - ” :-r i  , c’

Wi l li ,cc .c 11. li ;d:”,n , Council  on L ibrary  7e~ ou rces Ic, :. , ~ a:  i a f t - 7 , t on ,

D.C.  

-

I -

C7

~~~~~~~~~ -
. ‘ , . ‘u .,,ui,;a ~~~~~~~~~~~~~~~~~~~~~~ - - -- - i

~~~I~~~~S.as1III .u$ ~~~~ ‘“ - “‘‘ ‘ ‘ - -..,:.:: .. “- ,,~~ - .: - -- ‘ .5 ,,,. ,..._-.- —- - - 
, 

——--- - - — — ‘ ‘‘ ~‘~“ “_ ‘~ - - - -



2 .  G c a i - - e  ~ o ~ :c ’ -’ r - i : . S c  b c - a ’ ’ ;a ’- ’ar - “ (( a ’: ~~~
‘- ,‘

5. . : u ( - ,C t’ , bu~ - ,,~~, ~~~. 2 , 1 1- .-;: . 7, - - tan _ I - . 01 . , .  t i - ’ : ,

d , L i ly ’ :: ~ ; - : i c - :  1-

3. 2- -’ Si r  1, ’ - ,. :. a’ H r , ‘ : -a ~~ . , S r  a f - - -
‘ 

1- 
‘ 

- ‘ a- - - - r 
- .

‘I ~a ’ i c r cr :: : . 7 , : ,.s / , . ‘, - c 5 ~-t t : u : a , c-a- I-. - :1, 1 ,: ~~~~~ E : 1 - ~~c

Spr i : ig ,  l-~:~ry ] ia tad .

4. Mi:t’oar cc 1~’r~~c ~.c~aa : raaa: ’r. : — PS:  t c r -_, rv a ::..’ 7,m- ’a’ : .a , ( - ‘
~~~ ‘c ] 9 7 ?

Irs1o~~~at i o n  :r:d 11:-cur ds Ha : : ; - ‘ - c - a l , i : a c .  , 7, .a t P r  .‘ ‘.‘u a -  ,
Y .

5. N a t ion o l Stor cc ard — Mctl ;’d f ’r  %- “ra ’: ’ r : a a n  t ’ a’ S-a r c-on lc’::H a- :ala e ,
£c’-n ’a r a c t  r o d  }I”i J c-c ’,zar : -  a- c c  ~~~ —~~r :  a’ :

Nat~~en,i 1. ~1icro~~raph~.cs ‘cac’ .ci.:t i,cn , C O i C a - a ’ i l ’,i: i,oa-i , Su1’:a-r

Sp r i ng , M a ry l a nd , A~iS I!’ “2’. Si ]  2— 197 7 .

6. 19 71 Buy r~~~~ap F F ~~: f a - ~ ‘ a .  P r r - c 1 : c a c .
ia a v Ie  c,a;

N:,tiaor.i M i c r o - I r a  a ~~~~ ! , , , C ’a’Ia , C~a 1 ~~~~~~ 2a ,a- S , ~~ij ’a a y

S : .r i rs g , i-2’ cr y 1os~d .

7. F’ t ,ana~ --~~o: ~ ‘ “ : - “ S I ~~~~
- — ., -.~~~ . 

~
, a -- ‘ ‘  — ~~

-, - -. ~~~~~ 
4 ,-

U . S .  Ocp art:a . ’,:i t - - f  C - , ’. .:: cc- . - , l., ’, )C , o , - l  can :: - a ’; r-~ St . ,a r. ,~~ va F-

S )-Ia ~~5 - ’1 P u b l i c r a t l o r .

8. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
D .A .  Sp~ nc~’;’ Focal ?r e&~ , E ii ’u .~~~ C f f c , :: .J.

/ 
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o L tana . anra 11oda”~ Co.
tu~~ c,-.at- s Sy rs t c : . c ~ : r r a ct s  D iv i a c i en , t ashi t-’~~ton , D . C .

• 3—’M C u : a : a - n y
Mic ro f ~~1c-; Products PIy j &Ian , Washin2tr-n , D.C .
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11. \ L ’ . ’;b2 ., : : : 5 : , . : : a  :. 5 , ’L . -.I - : . . :

—1

A. ‘fO’3t - ‘ - : bod:: — l,.’r a i a , f ’ ’ -~~
’2: :. L - ,

L a cu  ,.c’ 1u c t~~d ‘, : :ofic7 , -~ Vi~ , _ i _ r f ~’r ~ :ati ’r s: ’a :  ‘ a n - c a c ; .  ,“‘i ~~~- a ’ - a t ~ -f - ‘

in each of the  fc- .lIc: ;:1r.~ c . : i f - ~Ct S c ; .  L~- a~!a n a t i c r i  do : ,- -, : - a a r~~~j- ’ ,, i c r  e a c h

un it  area p - ’c,sented in S c ct ~~occ IU of th~ s r c~-c a r z .

1. Disolav Pc:c ,o1 ’j t i ’ - ;r l

The dlsp lca y r e so lu t ion  ~‘as deter :ainc-d u s in g  t c t c t  a i c r c - f i ch e

containing N a t i o n a l  Bureau of St .d~ard : ;  1010 r e r o l ut i on  t ” st  ; - a n t t c r a c~. .

The ac tua l  nu~ her of l ine pairs F - a r  ni1lin~ te r u - r e  r e t o r dca l  f o r  each
uni t .  This was acco’aaplishcd by viewing the display with .-‘n CX o pt l c o l

i t agn i f i c at i o n  d ev ic”  ~.-hjch :;1~ ,-;-~ J v isua l  d S s c r ~ p c o , c t 1 c n  ani ’ c ac tua_ l  lI r e

pairs. ‘~tLC- :atIcol C O l C U ] : ’ i :a:oa ‘.:~ rc per~ o -aa .;:d to  o dj o c t  r e c u r d ~ d y , - - 5 cs — 4
to a ca1_ a ndo .’.~ 2 i / 4 C  fcr: . ,- t .  De t i ;  t b c  c - a n t i ’:’l ,d l - -c r i p h~~ra l  r cr . - .a: ,

areas were ra-c asur ed , a nd the  per ceut , a - ’. c-- i_ f r,a a ,u l u t i c  f a l l — a f f  ~;a-,:. r (  i d e d .

2. f l i sp L’r’ T ’ - : ~ 2’a ’:n .: ’

The l u r a l r , .’can , e (la aa’~~ . h tn e aj s)  of each ~- 1c. -..’~: r / P r i r t c c  5I: - ;’ l,I y a~ — ,

t i , : even ners  of l an :aj r . an c e  - a - c r o r :r, t i c  di: .i ’u I r y  scre -a ’s o-..rs~ ~~~~
extensiv e consIc~e ra t i ~: an .

A Photo F ’”a- .;rc~t S pect ra Spot— r o t or  with a one ‘~ua r L I r  dcgrc c

r~ ad~~an~ a r r a  u- - c  : - c .,J t o L.a c U r - 1 tL ~iy :‘- c’. ’an ure  screen 1,oa ~ rc.’a a : e  ~~~~~~~~~~~~~~

The I.;. -,’r I c ; , r. - ir - :a. - 1 Zt an : -  . d  ite thod cf :. ‘ .‘,-‘-u r cca ; p ca ’o ;- r, iurH , :a .ir .co was

as obtai n results t~~— a t bc -i rc pr csc :n t  a v a n 2 i d  c;’ 25’o : :.r’ ’u t  IL: ;  of

- - , i n ~’ cond l.’c l c : , : .  I I I  L l ;~ :r C- - r p a r a ~ ion 1’.C — L i a .  c a -u  2’ ~:u ~’r v- a c  , 
-

: 1 1 -  I ‘ad t o  rc’~’: l  ‘ t -  ‘r, - i n :  u f v a l c a a :.a and  r14 : a .~ n a c a  l i n e  vol  r :g ~ f l u e r - ,.—

t toas t .  ‘i’la ,. oi.7,,lr ev - ç a a i a n ~a n . -a. ~a n d  ~ f r . ’ a c t  p l a c .. - , 1 I  u ;,c cc  I e r r e d  t o r

T~a~a ~~~ -‘ t 1. - u 1: ass of isa- ) c ’ . . j  c.; , n c c  ‘ t f - a - s: ;s I C- , ., t c 1  c a n  a 11 n-an ci  pcn:U :1. 1 ar

t : i  t iar a . c -a ; ;  i_ c of rh ’  C O t  - “ a - n d  ~. i n c  ijct— “ i  I ; :  ia-a  ‘I Ot U ,‘i ( a l~~~ a n C i  i_ -’ ’c .1 t o  -—

t i an ‘- - r i - - .’ dj : ’ ’s-.c, :i , s—hf t l :  - ‘. . a’ L’a a ;  ‘;r ’  - :c’ r , “ a - a ’ i’-~ -a : - “ - “ c ’  c~ t h c  c a r t  - a l a . 
. 

-

‘L a , ’ ~ , ; ‘ ; , ,. a ” - r I 4  ~~~‘ ; t ’  z : . :~ P S I t E S  tb ( ’ I ’ a , l ,  a . .. - a n r c c- I I  t i : : rL’, a a c a  a , - - r a n r . - -J oa ’ 

,‘ - “ ‘ l v  t h e -  a . :: . I L  c - :u ’-’ - • t i , ’ a-’ ac ’ : a-fr I ~ r ~ -n-oi _ f! and  y t a ’ , : r t  f i r.c 
— 

-

—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

- 
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I: ’, c i a .: :.: i c . Z , ’,., :~~ . ’ - ’ - ., r .  I’2: l a i n  asc : ,,a ::c ac ’ c :a, ’ :-a ‘ a . ‘ 1 ’ - ‘_ ‘ ., a n ~~. w y ’ ’

i - c - l i t ;Jlc ;;- ’ - ’- ,I “ a:. .  S i a : ~~a t - ~ I - , . : , . , a : a n . 5 d  a - ’ ;  a - ~~ a , , ~ 
- ; -  c

n inulatan 1 . a — . c7 ,~- r - a a : a . ” c  I : . an , r cc . ’.:2’ t j , . o ;  ~ iI h - a- ’- o a n ’ ’ c — . - - .a :. ‘ ‘,‘ a’ a~- c

i_ c r - - :  r5’ - ; . ’ , S ‘- ac c caca ’i’ .,l to I ‘ :- :i :- , o:: l u ” — ’ —‘c . a - a n ,  :‘ -r r - -;Y ,. a ; c s  - a  c o a l - - : : : ,

b o t h  at : a ’t c t a a ,-c ~,2 ’; t e  d i s t o a ; a - a :c , a : ’5 ~ c H - ~ ‘a-c i a- - a a . a a - : : . - .

- 3. D~ :“o~ an’: Co ”~~~r o- - t

/

The VS a-’-rc’r/Fni:.ter dl: ,. i~ y con c ast  y .;s asn-an ’ , a a r  d i :  -c cc cc

-
‘ 

with  t I : :  kne r lc ;r  h a r l a n : .::]. S tan d a r d  nI - thod  fo r  r - c a - a a r i r , a 5C:c~a :a  lon c a c - - .

The ac tua l c c a s t r a s t  hi the V i c w c r / P r t n t e r  d i s p l a y  was ta .ca- .a :; -e d  u s i a  a

spot photraci eter  :ta:d a tes t  nask .

The tes t  i - ask was s p la:cs J in t h e  n a . c r o f c r a a  h c - l d c r , art ’S r . - ’ .f- aanaa -,

were r ecordc ’I  ~or both the e . :po acd  an d  s:ane -:- :pc a al a s se s s  of t i e  t~ cc

T he a ; a sk  was c’-’ e o n -S to a l low fc r  , a :  a ;-c rc~’-c d  set of r c -cc  r d :  :1 . 1:; , : ’ .

A d i v i s ion  cc ‘:a; ”. : tat  t i c ’ was  p e r f e ”  i’d , w : i c h  i_an- c ,,‘x: r - : s~ a.- d s c. . ,- , -  ‘- a :  a

ra t io of ch~-’ Viewc ’:r /Pr i - ’t ar  d i rp ic:y.

4 ,  Scroi r t~e f l ’a  taasc’ o

\ 
Viewer/PrI: tei: scroun s’uf lanc’ ..o ’:-a ‘‘a-s dn-re r. aias ;-i i-v re-jane- -i ::-

- ‘ t h e  r at i o  of si’: , ‘ocas t, sc reen 1-~: a i p . .a ~ e in t a - a n :  1; ‘. 7,:-~:ta .  w i t h  H e  I a

source of t ic-i rca.::er t u rnod  of f  to the  i a a c i d e r , t j l i a n - :~ a- -~sc c -  It, ~ a ou c p r - ’~ - . -

on the  screen. The ref1ec~ ance was a - .u a a : u r c d  w i t h  th c .  s a s e  c-I t I ’ ’ i’.p c t : :

Spot n c e t c r , ~whi1e the am b ien t  i l l s . ~an - . anca -  mac ’ ‘, ‘ a -a~~ur~~d w it h  i’ ~ ‘ a a t O O  Ia ,  -
‘ -l

756 il 1uniran~nce rn~ t e r .

5. \Tj r w i a s 5  /. ‘: a a l ( ’ q

A nun7 , ’, c of fac tor ; ;  can las f i U C ; I C t i ~I .‘ ~~~~~~~ an : : a - :  ,
t l :c - ’.-: hem ,; ta ic 1-r ‘aa a - a - c o f 0, a: a i ’.’a a d  • a r,:; i ‘a- of t : I , ’ 5c r  0: 0 , u r o v a  a ,

scr -. - r: iu - - .ir: , -:~~cc , c - n j  t~:e t. .-’ s lc  dec l i a : of tl: .a- u n i t  ~r : ’ e l L .  .LItf La- ’ ia - ~~ .’

t .c ’ra t of  s c r een  ar ,- I c  i- ;anc a . c c o a : ; s i l r : c . l  i_ i Sn t 2 c ’  i - an .  o f ;,an ::aa u~ ’ar c -a- ’ ‘~as ,

s- ’~~,c h  p ’ . - I t t e d  c~~. 0 C C ’) r ; t :  a a’:: ’ I~ a — : ’ a u ’,’ca ,, : n ’a f aç, - - r a n  “ ..l v S - . r C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~ j Z- _
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~~~ 

~~~~~~~~ 
, t a a n  i_ on c e5. t - -d San t a ’a  a- i  ~O’~’ r, 

~~ . H - u  1 S r - I t  was a t o :

oi :s- .: 1, ; : i . : a  t I  ~, c a , a n : ;j n :  of a i_ !t. :. 1C : , i c r a ’ f H , i ’ c: . F r a u  € 2 ,- :: to cC~- -- - a r t S

ia to ‘: . c t L c , a .  ‘Ii ’ :a ; : a c : ’ f i c h a  t- . at  focu~ cd crc a r an~ae 
,‘.i anO -j  l i ce : ,  t h e  o t h ’a r

Cor n iats , ~5nd c o t t e r  v -a r e  b r o u g h t  i nt o  v ic t j .  Thy ’ nu:: l:ur of t jrt, ~~~ th~ u n I t  ,/ 
-

ho- S to bra  r efocused  a ;ans recor de :d.  T i e  second 5cc- a- c r  eant r . led t I .~ in : c r —

tic- a’. a~ d v-c a t ’,’ 1 of f ive  m i c r a - f  .Lc : l , :  , r e a cer d l r ”  t h o  f r c -~ -j :.a-.c- ,’ of a ’ c f o a - e r l n C

a f t er  an in i t ial  a1i~ n ::c-et .

7.  
~~~ nJ~ :~~~~~~ ‘~~~

The rer ’?ur . :tures  ~‘, ene ta t cd  by icc:p sys tess  wi t h i n  the Viewed - -

Pr in ters  can u l t in a s t e l y  d ara ’,~’e n i . cr o f il c a i , i nc lud ing  rce l t iaa l l  of the e—

i.sulsioa , if a llowed t o r each ext r ca : e s .  A Tektronix TM 503 dig I tal  : :u i t i—
-cter  w~ t l s  a v r - l t c - _~c’ t a spe r at u r e  prob e was u t I l l r ” - d  to ‘,., ::.- a t u r c  the ,- L : .u.: ] “‘

f i le g a t e  t ’o:a; a a r a a u ’  - -a a f t c r  vor lou s  ) c ’ a a o l  t iraes ; : anr e c Iock ~ d.

C. i~oiso  1 - - 
~
- - )

Tha r .anise li_vel :  ef ti le v c .r ia a .ac  Vi : - -’ ’v / P r in t r c ’ :  a ’r taa re -cca’d ’: a~

vi ch ~hi’ na of a C -ner a l  F .adio Iy;’o 15€- I --k rc , :a- : - m .  - c . . : l r. a- t . c r .  The C

r ac: ’j . ’ l i ad loan te s  th e  aa-ver — ::l1 t a  an-i pi’ an: ; :-I : . sa p r e s s  -
~~~ . 71:’ ..‘.‘ an~~~g i’ i: ,a

c h s a ’ a c t c r i a n : ir a  d i : : .cn i : . Ca-a l o s  la ” :aa -’ i i v  ah, a i n s t  i c ’ - c — f r u q s i e u c y  s - - u r ,i , c lo - .o ’. a-,

c o r r - 1 : , t e d  w i t h  su b j e ’ c a a } ’.’ c c s t i n a s t c .s of 1-ot , da a :a’ a- , an n oyance , a n d

In t e r f e r e n c e .  The ii - as’o ” . U l a l r ’, c h a r a : a L c r l r - t l c  Ia ; Iuaaa - d  s:hc - ‘a the  sub j c ~. Live

e f fe c ts of r , r t i c e  a re  of i n ter e s t .

9.  X-”:’ (a ’a~~.i T n d e y / h r ; ’a’ t i’ c- : : it ~~r n  ~ a ’ :” - - tc -.r-

I i :  a c c a r i a c ’ of t : a c  X— Y g r i . i  Sr . 2- ; ,- , an-i t h e  [a ’ a- p eaH. t ion

i:a:i l t :, t o r  v- c s , -  c i a - I  - ra:1,a ,cn l w i t ’ . a: ~‘r . c l -  i _ f l  t c - ’t ,  , I a n r c - f t a ’i: - - . ] H , n d c o a  
—

O L ’ . , j , L’ f  ~~~~~~~~~~~ a. . .c  ~: : :~~ - - 1 .:. H ‘ ‘‘ -a .— ‘f  c ’ - ’ a~~~ ~~~~~~~~~~~~

as n d t la ’ a c t  ‘:.:i i I I a ’- 1 a c  - i cc  i t~~5 we • c- . . t  2 - -i  i’ d o te  r a i n , , . t I  c rd

b i l ’ ’y an t ‘.:an: & r . d r : a ; ’ a - t t c ’- . A 0 -h-- H. a- t , ’ , -,, ‘ .oe a a s s  p ” r [ - ’ a’ - . r - i  ‘- 5 t h  t I-

f~’ ’. o 
~

: . . . C  a: ~r, ’ a a ’ ’ .- ’ a -  a - -
‘ t a -  •, , . .

~ sa u l. ’ 5 c l C  r 1

T i — - -’
1 2

- - .. .,.. . ~~~. ~. _. - — . ..._.~ _ :.. ‘ 
~~~~~~

‘- 
- ~~. — .  _ . - - - . ‘ ,~ :,._ - _,~_ ~~~

‘ 
.~~ ,., ~. _ .

~~;
‘ 

-‘ — ~
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~~~ d f :c  - ~~c

pr oced u r t  “ ‘qu : r -.’ t o  c i : a :  a 1o:.~ i_ a, : .aH’ .i . I .  ‘ a- an o s - a n ” ’ ::‘ a” - ,i
un d l:. - ; e y t . . i_ n cc ;‘.e’,j la, an i_ ca; - “t e ::- aC , - - ,, 2- : :,o: !j :’ r - :’f - - ,: ;cc t I c :

t a sk w i t h  cavery ‘.‘1:- -- .- e t/ F r i n c er  a: r : l , ’- r csaa ’a . ’. : o t l - - .

11. Mate ; ’~ als

The uni ts  W a r e  d isc . - : ’ :‘a , l e d  and i’a- c~:,,- c t , i ’d SC ,,:~~t an ln  t a  h - i_ s t

evaluation of component r a a a c r i - l s  as p c a s : ; 1 t l c .  71. -a- r , . t I ;a a :- w e r a  h ana: o .d ott

the quantities of steel , plastic , and fihc,-rglc .s used in anor , s l :’u : -Lion , . 
-

with steel bein~ r ated a~ the p r e f e r r e d  c . .a -,’-: - cer , t ;as.~t e r la 1.

12. U n i t  ra, Ja ion

The ac tua l  c.~~:l’a t a - : ’ I r , : i a f a c e  a- a~~u i r e d  to  c ; :; - - :e  each V~~a ’ ’, -:r!

F r S r . : o r  ~‘ao coan s idered  . r a d  E: ’. ‘l ’, .a ~~, -. d , w i t h  can’ -- tc . ca -d od ~:.a o r c r c a ’ con’ -

sidcarcd -a’n opt ia - - - ’- s i t ua t i  i .

13. P l a t a r  C - r : i’ c -r

?lict’o !tc !, :’ I : a n d i i r c ~; i- cad p 1 ’t. :: 1 ; 5 ~ ’er i_ n t  -o c s  f r - n a t a l  to  b e on e

of the  r r — s t  varied areas of U f l i t  det a ign . M i c r o f i c he  pi_ :. S r i _ n i : ; ; i c c ’

viewing van c - ’t a ’r i ; i a d  for  c-a - ch u n i t .  Fvo -] t : ; i a . l a ’ a a -  vc: ; b :aov- J en O ::s”: of

platen ri -avenent and ar .ount  of p o s i t i ve co as t- a ol  in p l a t e n  p o s i t io n in g .

14. ~~~~o f 0 j~t ’ 
-

The c c a” t ”a n e nt s  crt a ’- t  likel y to r oa ~e f t e  sore ty pe i - f  c1ean i r ’~a ‘
~~~~

by t i c  op r a t or  % . v a - C  u~~y j  ass a bas is  for cleaanlac i i iicr -a -s~ ibiuity c : l t r t r  i,ac .

0per~ tur acc’::. s to tb-1: lcc’e’a , cn n - S i - n - - er , a~a aai S l e  r , i r r o r  a :, ‘n;-e:-a va - s  sel s i _ t i _ d  —-

a:; tl:-a- evaluatice ~: a- - :-: e t ,  r [‘c  thio c.. t”-~- ’.a: v . ci
—

t

15. r -’ ‘ , ;  1, I , ’: : : 1ra 1,-i

Tb - - i i a n u  of a a - L c r o f  2 I l a n a - , J l  Ca,; ,,a:,j I ‘at ’ : 1. i . ’n/ r , .— ov an . ., l ane—

ccJu ’a ;~ a - r e  c . :  - : ‘ . “ i  [ ,r  ~~~~ y - .c : ,C:r y .  ?,an .a ’ ; c -  i_ i c  - ;‘t f l u lg  r I c a - -.-—

fic ’- ,” y- ’ r ’:’I - ’ t v’-”a -~~l- . ’ ’ - . a’- g : - a t t i ’.’e C : .  r tc , in .-c ,icC t H a n  to t h o  ~cr r ; ’ ai

~~~~~~~~~~~ h ,’ a n - ’ .~’ r: ’; r ’:.. r a c ! ’  r~~_ - : ,’ c- ~.

:‘. l

L 
~~

- ‘ ‘ ‘ ‘  ‘ ‘ . - ,..,.;‘ ,., . ,. a:.: ,. , .
~~~~~~~

,.

-

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _  _ _ _  — - _ _



--.5.’.. -~~ --- ‘—‘ -- .5~~~~~~~’— -‘ .5-----,- ~—‘- ~~,__ ~~__,__.__ ~~~._ ,_,_ _._ _.5_ __ __’-______.5’_ .5 - - .5’--’-

~~~~ ° - :‘~- - : ‘ l  - a, i - f l

I I : -’ t i c a s a . u t h e  i .::i t : . ; .a ,

cr th i ,s c e- : t i - - a n ,  a a — . r - , r aa. ., . : : ’  a :. t i ,  f ’ c  can :’.’ of ~ u , 0 -c~ j a r ’ ”

1a, 2i. :a: , a” . i_ ho  - - - ca a t  c l - - a-fl:’ .; -- a - :  .~ . I:.a a~ - : e  La - : I - a ; : . 5 , . 5,

17. i~’e:a’ a c

W e i j a ’  of t he  ta rdt~ a-a5 c y - r . . : i c , - r y a a l  f c c  r, h ia y  c’a . .l:- c
‘ - th c c ~.i the  ‘a -ca l t.r o re -  nct  1e - ‘ a-i-cd i _ S i _ h  p - t t O 5 I 1j t ,~ as ’ t 1 . e :aan.Ir ,  ‘ac: - ,

in tb --a- usc-r c :avi ;’crt~ ,i-- n t , t h o  ~i_ :eJ ta o t i a ’ :  - per t  IL:: a - r I c o .

- - 18. Scaa , --: n Si ze

Screen s i z e  h as  an i a - r c a - f l a t  ~ f f e - c t  c r c  u s - c c i- a ,f a , a  I cc ’:

abi l i ty  to r e r a d  o r  en t i r e  page of d a t a  ;‘t op t I I a a - ~ z s~ar L i c a t i o c , ‘,.‘Sth

a rC iou ~n of r a f c r o f a - c h o  r t r t v o :  - e a r .  A 2~~rh’er sc re  ~n sic’. a - c i a  p i - c r a;

i ;2 . .:i , ’a - ra tS: : ,’, .

19. L a . a,p L i fe

This was includad 10 tb -a - :v a l u - ,t I c . . or t e a - i c  bec a ’ v ’ r - -  ~.

frequency of l aaac p c! :’n :;-:~ Ca .’, i a - a r c - a l S O  t b - a ,’ pc ’ - aC - .’ 2 J ’ a’ of  ca- ra il , c’ . cI .5 .:1 c, t o

the i -aa;p roc 1-:et ~‘-r w i r i n g  n y ’ : : e a a , incs’eca :-in :; u n i t  d 

20. 1a-’ -”a e l’~- s a - ’ a t I c a s

The ability of tb-c viewer to accept n ;.i~-i ’: v . , c i e t a -  of rr ’ ’a rr , —

f i che  for t i _ at s  vat s cons idered  a rc ’sitj vc, fE- . l ta a rc- , t - c , , f u r ’. ,  t b - a -  aasil ity

to ro ta te  an inca , ’.- in t i :  Vi l :c - .’r i tt - a l t  a- s i ’, ea --t ai ic- 1 j i _ 1c~ d :,s r t n  v a l c - c a t i c n

cri ter ia .

21. 1 ‘a ,~’ - T aa ’ .:’ ,a a a i t v  2-c~I I i -I a

- - Ti~~. , . I I t ’ :; i _ s  S : a a -  Ca . - -’: a - c r : -  a- ‘ ‘ I ’ ’ ” ”  ‘ “ “ p’ - ” a ’ ’ ”

or m i c r o f i c h e  q u a i i c ~a h i n d e r  r e a - .’ i ’ ag  wIac c c a n - : I a 2 e r c~ .i ‘ra - t: :b l  -‘ 

ev~- i’ . ’t icu a -” 5r~-a ’Ha . ‘ii .: 1 : a ~,~a ) : t c - ’ ,rY ’,t . -:i~~I. a- - 1  ‘ ‘  a . a - c , :- J: , s a - .a .’I e

1_ a - 1i’c.

T I-i ’

C ] . ’-
‘
.
‘
..

~

. ._ : _ .~~~~~~
, . , .~~ -.~..-,., 2~.-1.,. ‘ _ : ,, - ,,,, ,. ,,, ., ,, , . * , , , i ’ ’~ _ : _  —



- _______  
‘

‘a ’~ ,‘ .,‘.. —,,

Hc~ j - :  ‘a’ - r c a -  ~ L eca ’,_’~-n 0 , a c - c r ., ‘ t a  C: a,  a s,- ,.::- ’c H ~~~~~~~~~~~

j.-r ~’j ’ . - a ’ c a ’  ‘I a- . .~ - , - , ,  ;i . . a - re’ , i i ; . ; c ’ s  ~: a . l  - . - . a n

cr 1’,,- , 1 : is .  
-

23. ,‘. r c ” r s c - r i E ’ a n

Th e a - .’ a i l cb l l It . ’ cf ccc ’  c - r i _ i - a -  a c e : ;  as  I:. ’ er - H ~r i- -:- c:T ~ c ] C r ~~as ,

dual  f i ch e  car r i e rs , a ’ I - a- a a .: te power _ i on s , c -nd ~-:~ e c a r ,  }acc-ds , t a-re ita-’-

cluded in the ev a lu at i o n  and t h e  u i - i c c  vera r et ed  as to  l I t  nan - b - c c’ cf

f ea tu res  tha t  co-cid be p c r r c h - a - n c d  t-s an o p t i o n .

B. T eant Me’ thods - Fa p ea r P r i n t , Eva lu at l o r- t

Pc~’cr prints were produced on each selected I ;i c t - c ’ f i c t c  ,.t j c,t .0r /

Printer  and were tb -cr.  e - v - a l u a t c d  ir .  c atch of t he  f o l l r a - a i a . g  C a t C a - C t i~~~~~.

Evalua t ion  d a - t a t  c e ar a n - a . a - c i c - s  r.rc preaaca : ;t ia d in. Sc~ ti on III of t h i s  I c -p - ar t .

1. Print P , e i _ o I i a t l a : r c

A papr-~ print w I t s  rtade of the tent r-Icrofiche containia .;

N at io ,a .a- l F.anre,:~ OS S t a n ’ a d a a ’ da ; 1010 a c . s o l u i _ i c a s  tc . r ,t  p a t t e r n - a ’ .  The p a - S t e r n s

were V i e _ a d  wi th  an 8X a~~t I ca l  ra:~~r : if 1cat 1~ n dev i c e ~: i,a - c; h c - h r— n d v I ’u : c I

discrl :-aalnat lon of a ct u a l  1i:;c p a i r s .  I - l a - t i . ’ ta , a - t i c c i  c , : l a i c i a t i , c :a c  we r e p e r —

for,n-.d to a d iu st  r ecord :d  value ’ s i_ c-  r ; ,c acdza rd  ~~/4~ X fot -ra ~~t .  ih~tl1 th an

central zn-c d j~criphcral print areas w’:re rac .ccuri d , and the pe rce n tage  of

resolution fr!1—aff va-c. r n e c ’ c d c d ,

2. i’ a ’ l ’ f  Cc i t t ’ ” e t

I. pa - p c - r c,c~ -,’ c f  tb  ‘ ccc t t c t ’ t a ’ a : r, natanc I r i s  a”,, ’a ,’ fo r  e- ch u n I t .

R,,.auIaa ,s r: ,-r t ’  a c r e - r i - - I f o r  t b - c- :- :,~:I a - ’aa; a a-~ r - ,H , ; r - c  - a I c ’ a a t . l t y  ~;rc - ’s w I l l ,  t b - a ,

— 
- us.’ i -f  ,- k,. i r h  r c f l , - a - : a n a ,a e  d.. -,a’ - t H a - a : ’ e a - .  / J i a ’ ~~-’~~c’:c Cr ’ p e t :  i c r  :.., a- p - a —

f~~r::. , ai , t b - I c ’; w a s  c . ; : l a ,~~’ a ’ - . i a s t i ’  c: c’ :- ,, r . . - r  : a s t i o  c-~ t b - a  p a t p c a  p r i n t .

L ~ cn - I I f l f c n  r.f i : a -~~ Fr ~~r~

‘H Ct c a t ” , ’ , a - - z n : fc r 9  t a n  t b - a  ca . ’ - d i r H a ra i f  t I  ‘ f i n a l  1 7 1 - c l ,  at

~t e”-’;i’ -: :‘ ir e r t h z  sa o- ‘ ;. • ‘,a’ c v a t t e -  a t , I ,’~; a t :  ‘~: Se a s  i _ c -  u’:;a~i 1,cr  it

-.5
’

l I - -I

“1
‘a .- .-K •‘,,, . .- ~~‘ ‘a-, — j  - .3- ,—- ,. - , -. , ., — - - - -‘ - - .  - — 5 ’- -~~_ “ -it ” -- 

-~ - - .51.5 - , ‘ - 
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c a ’’.’ o ’ . -. a n - ~~: - - ‘a , a : ’ , ~ , t  c c a ’ .’ c ’ a a - a,  a . .. - - r a-,,’ i - . d an - - -o : - ‘ - t a -

a - ‘a - V  a - .  a . - a a  - , . ‘ .j, i . - ’ i_u  i - a n  ca i b , :1 ,, r

4 . ; :‘:r c ’ a “- - - at

Arc ~ c ’ . , , c .  c 1 a - a b - ’a ’~’ ca; , . ::~~ • - i I a c a .  - .. a ’ ” 1  a - a ’ : ‘ a - c o

p r f r a - t r  as ‘.:‘,a :. l at ’; to- : cc :a c n i e -c  - b - i - i a - t a r. t a -  . aa .I i _ c c v . I - a - ’ H :

opi_ i : :a . - : c > . ; - , u r . - a - a - a  i _ I r a .’ t c c~~’a - l i r e  a- - c L a-~- c y c l u  a - I ’ — ’: .

5. H c a - a ~~ ‘Ha - ,

~‘a raa - — up  tia a r .- L e r n  ra - ,a - ianH’ to t l a ~: ti r c f t~ u i _ I l l _ i n ;  a d~~a’ s ilver

pr oces s , as this  p r o c e - -~s is d a - v a t o p e d  c-ai a a~ a i a C c - i _  - :our CC : c-f s ’ r a f :  t b-c ’ .

U n i ts  c o t a t a  1~:i n a t t : a : d — h y  ia dc, , whia -h e ;l ia-v:  ~ or I n : t s a a - ’, a - I n t l  r: ,,. w a -r e

cons i d i _ r e d  f o a -  t h c  , -U’e ]uaI ic ’n  ant. r~. ’~u i z  l a g  r e  v~ aan—cc p ti.r;c. l.c cS -a..ro—

static process uaa -~, I i :  r c’ ,- c a i r c  no a p p r e c l . a h l c  

6.  Cc : .a : : i r~ — b - r i ’ a t a’a -  I - i _ t i — c a

This catu> , r y  
~~

-_a
~~ aa ’ ;arc .”a ’ a- ’cl t a - C - a  t b - , a,c. p c a t ,  c f  c . ; t c~- c- a

ac tual ly  in-rolved in a - .4 i -  a - d n a ’ 5. t b -  p r i n t  r .cc ’~I a - - a  i - I  t i c -  c a - I t : .  a r a - o - i v c ’ i .

Dry s I ] v ’- r  ‘ca tit s  i - a -  an bas~ can1ly a clean  cp~ c a - L i ;  a: , :aaa i ra ; c. - b- ‘a l a  . a - :

Tha electra-static 1~a-oc- a - a ’ is a t a c t  b- O . a - t t a .~, cl— . i rH’, a i _ c a r - a - a - c I a .  : f . i_ r ,  ‘ - ‘b - I - H ;

has to be c- -: p1~~cr ie h c-d  or r e p l a c ’  ~1 p e r i o d l  - : . ~~~ b y .

7, P r I n t  Cv i- La ’ Il- ’ :e T .cve l

The noi se  he -. ’als du r  l i - a -  the p r In t  c ” c f e  were  r c c a c i a - : i  In

&ddi tlcn to nasa-a-a) . u n I ~t o p e ra tion  nc- i :. . .- l c aaae ’ l c - .  i c c ’ ~ar.ec r~- c : a ’c’1r;~t

device (Ct -a -  r a l  Ithdic’- 1y ~~’c )~~f 5—A)  war . utIlIzca ,i t o  r-- ’. : - ct o r  i _ b c ’  v c - r i , , U a

leVels f noise  Lu n e r n t c ’~I . ‘fl - -a- pa - ,’ ‘‘ c a t  cr .ar ;. t ~on a-i -’ a- a ’,, a- e r r -  uL \ ’ I - . di

to record t b - - a -  h 1 fh ~’ :t  r e : ; - i i n  a- , a - f  i_ h on ‘a a - a - c I :J:”- a’. f e - a ’  r I . ,_- a ’ c a a : , , ’i ,;- .l a r

of t i ;c  j r r i r . t cy c i c .

8. ‘ . .‘a-, r ’ - T r c - o I  }‘r l n  ‘a-

i r,.’ n s a . i i i _ ” oi c i c ’  -, - , ‘ , i _  I a - i _ I l l . : :  ‘ : . b .u’ - ”--~~’ ‘o ’ ’ a H us w i t b a.’:

1;~~’-’1ra t he 1, ’ a - ,” C ’  l ’ - a ’ - a - Ill : ‘ . ‘IJYH ac_ a s c c a ’sfli ,a- ’, ’, - l  an v : c H c . i l ’ i ’ c  t , ’ ’ a t  i _ c - ” a - a -  ‘ - c

v a - a - u~’H l r : , . P r i r . r s  v c r e  -a - 1 h - ~- ’ d  I c -  cir ~ ’ bcf ’r ca t I c  -an -a- ai r a a ’t  ‘-“cU c c a , i a

~~~~.-w ’ - . - . - -~~~~~ - ‘, ~~
. , , - . - ~~~~~~~~~~~~  - -  
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C c’ .— l’ r I : ’ r . a I . ;~~
’

l~~~ ( -  H ‘ T i ’ ,’

‘H-c e . , L l l i ’ t an  c a , . t e  a pca :,t i ’  - ‘ ., ,a , r ; : f . ., c c ,  . L ’a i _ .’ a - a . - . 11 i_ a

r: a- . .,. e . :c a - . :~~~; . , r : , i i , a b : a r a ’a s L a ’ r a : l. , s a  r~~.,  c o . : . - id ‘ - . ‘ . c a -  b k . — :  i_ a :an

c’ ,- ; c l u a I :  1 ., . .  ‘f . .  . .: i-t  ‘a ’a ,c lan ’. a- a-; I i .~ d ry  s i l o _ a r  a r i : - , “ a - a -  He c i a - a -  ai : :

ta- crc  c :st  -~l aj -d  i_ I’ a-- aa -a2 a p. a- j a - f ’a ’C n r t n t  i t o ,,: ,a’ 1 - ’ ; .j a - f ’ ,’ . _a ’ca , -’ f I a - a . ’. , aa. -~
‘aC~~

’ t a - c - a - r e d  a re ’a-rd i r . ;  3 ,,’ .

10. FIT’- ’ t - a~ P r i n t  So~ ,— c t -ion

The prc ’codurc a - a ic a tc ±r c d  to ar r iv e  at  a C1:.t aa~~-a in p r _ n t  pa-l ad t y

was evaluated in this cato~:c -ry

The pr ’a-s€rcce of a aac:l ecro r switch i-a- the  un i t  w a r- c c r a - i l a - ’a-d
t,, he the best I c r  r a t i ng s  pua -~ o rce , as tb - i  ‘a- ~llowt u n t r a i n e d  o p e r a t or  ta- to

prod uce p r int s  of d i f f e r e n t  p — S  - c a . ’ i t y  w ith  l i t t l e  d i f f i c u l t y .

L± iiii±i:ii:::~~~~~~~~~~~~~~~
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C. Fv ,: . - a - i ra’ ;  > r . - ‘ a-- i _ a ’  --

~ach c a S c , ’ :~~H.c ‘.‘ c- .- , r J ’ r i . a - te r  a - . .  ~•. . a - a - , l ‘ i, - a . . a of t b -a :  f a - ’H , : ’ I ,

c e a ,c :le’

~ V I i ” - . C  !‘i -a’ f c - r ,

—-d~ . i~ja-t.

—— Scrc ’en ~ izp,

——Latap Life

— — D i s p l a y  Resolution

——Display Luralrance

——Dl.splay Contrast

——Screen Reflectance

-- 
- 

——V iewir.g Augle

—-- Fr a c c a

— — I r a - a-ge b - c a - r a t i o,

—— Frmr a I’osi t i oc  In-~1lca tor

——X—Y Gr id Ind ex

-—Un it Op e r c -t i or c

—— La rti p I n t r . ,’;ity S’1zltch

F 
— — P l a t e n  Te a-p e a - st ar e

——I o l s e  L - - a - c a l

——Screen Vibrations

- L ——Platen Carrier Movesretcts

—-1-Ucrofi ch e Lr’ud/Unle.id

—— l lcchcc n 4 col C’-~~-a-r ,t ion

—— I l s l a a - t a - c : - a -r,ce

——CIcarcin 3 ca-f Op t Ie ra

— — A r c e a sor lca s

—— a ,. c_ t i ’ ~~.j

p4



_____ -- - , 
- - -

o ~‘ :1a i . ’ , - ” ’ ’  ; ‘a ~~; . ’ i-~~~, ’ - a ’ ’ / c . :~.~:_ - _~-

— — l ’ r l n a -  C H a I r  ,, ,a -t

a-. a- i “ i - a - a- il. b -n r a - c

— — H  ar  ? z c~~f 1ar ~~,. ; 1- ,,

- - — F I H ,  t o  h a - I n s  i a - I  c I t y  C a r r - : ’a l J , i a - v
_ _ y I  1’- t a -  r~~~~t L’ c ’a , a - i~ I’ F , - ;  ‘a t  ~~

- ‘ i ’

— — Pr lr ,t i aac :  b - - i -  ‘ad

—— Wcr-ra-’-’~’ ;a T1a -~
— — C l r - a n l n .’T of l i - J o t  St a t i c _ a

——Print Cyc ir hia -I i - -a -  L i - a - c l

I) . F - ,,’ a r l c t ,~t i c n  Ui- I - h a r . i a - ’  I ,-. a a - a - — c ’

Each \‘iewcar/a” ~: ; L 4 a - ,’ c a a - l o . t , - d cr ., - c c — - . ’a’ rd .-a’ ,,- i ca - ::: a a-., - a. l i _ a - i

w- ca 1~’b. t in ;  ra -at r iac  c ,I , : l - , :3’ ,: J a - c d  at nc ;a ’:i. - a- v a . l a . e  to ‘. - : ~~r f r ’ ... c ’ a - a - ra - - f

the unit for - .aa , -h cl’ :, a , c t c a a j a - L i c  t - . .t c  h . ‘it:; ’ l a I ’ a i l . ’r- t b - - a - rca -ar , a ’.:-

better the unit par oz’c’-J in i _ l a -c L C a . t (. ; . : : a ’ _ a .  ~~~
-
~~

- ‘ I r a - i t. -: - ic . . ’

rac at r ix  forta -ed t b - - a -  bas i s  f o r  co::;,-ar ir .; ea~a h a- ca - ft foca c-yard ii p e a - f t -~ a :

In rela tic ’ ,a to other r d l  an Scsi_ad . Tb--a- r.a-, :b,a - i ,,-, t a - a  a I> ,  u sed is p:’~’—

s a nt ed  in Table Il—i.

r’ S
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- - ‘-a- I -  1. L - :Ha-a. ‘ -
‘ . - a. - . -

~~ ,. a’~ ,, - a. - T a  - - H

, , . . : ,  ;‘. , r - ., I ; a : c l’ . : : ;- - : : i ta - ’a ;~

V,.: .: 
- 

C - l a - u  2 D.:~~’ cy 0 . . ‘ :r a - a c 0 4 1’
101 12 0’ 1 4 . 1 - I C ,

- 0 - - r i O” 0 10,1-11- 2
5c, ’ : : ’ a . F - ’ r 0~i Cc’j 0 1C. ~~~I) 3

1Cc- ICC

r~T7~~~~~ ~~~~~~~~~ 
- 11- ,? 2

( in ia -cur s) ~~ i - i a -~~ 1 .21 .5 1
1C.) 1~200O 2 ________ _______ - 

Over .~~ 0
C--.”r 2IXX) 3 V :.-. r -  f -. .; ’e - ~ r_a,,r 0

________ ____________ - 
I A ir ’ > . a 2L,a-c ’.ai r’- ’ .a - a - a u a - o’ 0- 2 0 - -

(in L P I M M )  2.1-4 1 ____________ .________ 
( 
‘

. .
.~~~
.——- _,,._,_~f_ .._

4 ,1- 6 2 Fa- ;a i’c,~a- . 0
6.1- 8 3 f - t> r , 1

4 C~~’c 2

2 4 - —___

I ’. ’ ’ -  R o~at on ‘ ;~ I
2- . l-~0 2 0

1 “
~- rr ’ , , ~ ~~~~~~ Li-:-~ 

- 3
- - 

0.C I i )  0_
— I - : - c a - - a ’ ,  A v r ’r : :  2

P - - C t ’ f l . f l a - a - a - ’  ( - ltD Poor a
(in r .,:s) 1 111 H a . )  1 Na- re 0

_ _ _  --

~O1- .JD 2 
~~~ Gt- ~~r;~da-~ (“ J L I

2
Li;,, . ’ :.a -~ a~ r~.:;.c u 0-~0 1 

~ ~‘oc~ 0
l” ’’~~ .aa. ~, ce sr-I 10’ 1 -~~~~ r ,ore a
C a - c - s  2 1 - 0 ’  2 ~~~~~~~~

‘ ‘ — ____

4 0 1 : - U  1
Oti’s ici 0
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r L r - c ’ a~ :r  c ’:’ -~~- ~‘ -a-a - ’~ ,‘‘ - - -  - ‘ I j ’ a ’- a.

-—
L I  a- .Jç.c’a - ,a- n P a-cr 0 - - ‘- - I - . r 0

A-,er~~a- 1 ( ‘i: ; - :  Ai _’c -
~~ 1

Gocd 2 C~c-ca - 2
3 

~ ______ 

F - - - - ~- ‘ -c  3
Lamp ri- -a - n-..ty Switz~’c ‘r a -~ I ?- - e - a o , , ,s 

1 
a - cr  0

I a n  0 1
-- 

Piat en T err rc -r a tur ,  O~ 0 
- 

2 
- Good

( in  ~F) 91-103 1 ______ ____________ 
f ’ c ’- ”ent 

— 
.3

O~-ar 105 0 Fr ,nt ta - a - c a- I ii C- 2 0
I~a,ise Let-a 0.40 

— (in Li’ ”~I .- 1~ 7.1-4 2

(j r- decibels) 41 -7 0 1 4.1-5 4
I - l -a - -~ io 5.1-7 6

0-.’~r7£c:C e r V ,brat . .a - r s  I La- at —i c (-  —— — — ——--—-j——- — —

1 ‘~~ -~~~r .2  c- i- , ’ , Resocut ion 0- 1-3 -‘

1 3 1 - 2 5  6
H 1 -4C- 4

!-.c- ai r - a Pix,-r  0 o;c t .c-o 2
Aver a ;e I C~~ r C.0 0Good 2

Pr.r ~ Ccri ’. r a - a l  (‘-1 0
__________— —...... ......-—. — I 1~2 2

C) 2. 1-3 4 —
i-,~cyia’a ‘a’i~ A.i~i~ je 1 3 1-4 6

2 O r c r 4
3 —-- ‘—‘- — -  

Ca”cI j i - ,- ,  ~,q ‘ . . 0
‘.a-r 0 F ~~~ p1 -,

~ 5-- mi- Dry 7
1 Dry 4

S~flI~t Fcc -cd 2
——i i P , - r t t  0

F,ch~ L03 d;’lrilci ,acd Poor 0 Film to 
— 

2
Goac d I ~~- ‘~ - i t v  (‘Iia- ’.r I,ry j ,

~
,_ 0

‘2 — ‘~~~~‘~~~ ‘ ‘ ‘~~~~~~~~~
‘ —

U: r i — - c - a -  t a-rai t 0
rra ’ ;e 1

(“a -an 2
3 
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i~~li :’ ~I-I H - a  i. (. ,‘ ,.~.! a

F - : r n t o - l r ” t  ~ Yes 2
Pol ,~r ’,v 1 - - ., ‘i _J,_~a-o C)

r n:- .~ ~- :- - a - J  OC - 1$

(in -a~a: ’i s~ f i l l:  4
9, 1-12 2 - 

-
~~

Abo ve 17 0
W~an , - Up Time 0 30 4
(in sa-~o- rdc) 31-00 2

.—-—-.---- -
~~~~~~~~

-‘
~~~ —--s-

C ,  - a - r i -a - :  I-- . a- : (J
a-n (‘- a-H 2

Pr: ::t Cyc e - a e E r ~- ; i  ( - i.2 
1 ~

( in  dec ra-- s) CI-70 2
0,~r 7 0  0

‘
- - 1
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L l.  -: - a ‘ - i -  a -
.

,‘..

The ~~. r,! o f j - i a - a -  VJ ‘ . -a c r / P r f o 0~~r e v a t lu a t t i r i n  rc-: , ’ a - l l  ~ a r e  a i -- .~~ ~n

T.:~.1c I I — ~~. A di a -r.-r - a- ~~~ of t b - ta  a- .: aaa -~r y cHt.at  i~ ~ rc~~I d c a d  la- a t h e  f o l I a - ’ a --- f - -

1n~ a- t a c t i c - it .

B. D i c ” -~sc-- iton

1. Cener:’~

The an . . ) S i r - c t  c-f e v a l u at i on  c r i ter I a  arid wc- i~a - l . t ing f 2 c t c r s  tans

a-’,- .Ie ascd  a. ~~- n  c :a-IHecri - — -a- an.112 ’c lS  of user need s  for  t a - i c - a - O f a - a -~5~ Via- - i - - r I
Fr ~ : a t - ’ a.’ s. Ti~~ f a c r ,.H - a~air .  a- of a.’: - ~~er / P r i n t , . r s  a -va Lu~ t~~d fo r  t b - f a -  r ep-c - :

r e f l a . t  a - l: a.a-i-, s u b j a - - a a - : v.,a j ud a-. a. ‘ - - ‘- a - a - .  ‘l b - a -  a ctu ~.1 ~ ‘ &  r i - i - a ’~~ : ‘a - - a - o f \‘j~~a..:c ’f

not a d ’ . -. a- a to r H a ’ a - a - c  t c r . c i a H - .a i a - r i i : a -  di~~f c : a n a - t  u a-i-:r con ’. i t i c’:.a-’.

- The ur , i c  —~~~r are r a t  scib~~- c,t cd  to a l c V C a - ’ h a’ 7i_ - d rni aa -i:cg ser f-a s, ari d 
-

a rca a ’ u lt  no cac . ., i _~~i a - ”  c - a - r ecc - a :’ r.:’ a t f ~a- r.an ate  t- .adr as to r .1~ .i 1t I ’  to

c’at thst aa t-a d ex t rca -m~c c- -’a-.’l ~‘c a--c . c l  a-a l or taaa ’. a -  cor.d5 t i a - a a - .  . ,.

!,d d i t i o n a , da t a  not  p r e s en t e d  it t a- r u - -  ‘ : y  t a b l y - ; , c-u -a- b- n~ 
—

c ’ptloa - a’ l lcan .ca - s  aav~-a i  a- chic , un i t  cc . t s , a-~~~Ot- a- c o l o i - . ,  n a - c c  ;- t ivc  dc~ c r J r . - t i c - : a s ,

et c .  ~‘as collce ta--i Ca -r c a - a - h  r a t c r a - {i c h c -  Vic. a - ’c : . : / Pn i a c - er  iav :a- Ha -c t c-a - t . Tn~~rr

da t - a -  ~‘-~a-c r.a- l t ccr ~~d a - a  rO s i — a - I C  Ic ;. t f o r  ic-a r d ’ i : -~~ p ur po s e d , 1.- c t  d a - c_- a p t a - ’. I

a Ta: :’- ic c e - a - a p l e ; t — a ov a-a l l  c aa , c i.~~a -I .  foja - of a a c a ~ a - a - i t ,  ~l h f 3  a : . H t i ’ a : a - a i  c’. i t a -  ia - a

co.,r ,- a - I n o !  in i_ b - a  tb -ta -a  c a - l l c - c t l c n  fca - a -— a ’. ta i - I - , 1 ::r s- ~o. ‘L l . i . , i.a- u ;.-a -In r (~:an ( i -  t. • . r

t h e  i’, . ’~~i :a - a - , (  Gcc:a-r-rdl’s (a-ffIca - .

Ce r t a i n  a- . i a - i t _ O u t -..a , -: ( i. f ; . C .  i - a d  I r e ’, t 2 -~ - a -  - t r y  t a b - I c >

t., I i en  :a ’:l ‘. 0 ’.- a- - - r / ” r ! a a t - - r r ;  ca - a. .- C ’ .:-~i, ; .1  )~ . .1 t I: ’ a - .  - an rc a ,  f r a F .  i a a ~~a-a wa- a-. ( a - : ~
t i : a - — - . ’-a: y t . i l - 1 c : a t .~ a - .h i_ ca - f r a n  1, t a - : . >  f . c t a - a :~~~,..b- C) ,

_ _ _  _
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~,n;h d a - a v o r ,,I ’ a - a - - : t r r  a - a - s ev a - i a - a d  a-nj t a - a : - ’- ’ !  t a - r i  ~~,s

( c - a - aa - :a.a - a. a - a - ~- d :fHc:cI-...: a- . io. ‘.] :- ‘ i : C ’ : ,’:.’ i a a , i ’ -  -‘i’. H - I -

at 4 a X , a : -... a-, H i  i , : a - a -’ a - a - ’  H a - t a - a - H f o r  ~‘‘H’.- t ic- o b -n d c H -  ~ -.- ;.a~.- H t i : y .  ~r r

o f c: . .. p a - a - a -_ . - . a- , vi - ’: a - ,’~ c-~~t n i r , - a i a: 4~~Y . a e f : : ,  - ‘ a - , I I t  a! ..

s-a--: ’a .-ar y t n b H i a - .  1 .a- :~ cr , tb - a - C O i l C a - t C : , i  . a - t - .  is ir , :ha- !a a-I In t~ . a a-a-a- t .. 
‘
.-

co l lect ion forn s ad;aich arc avaIlable  upon r e qu es t  fr o m  a- Ia - ti Ld~~u t a - n L

General’s O f f i c e ,  
—
I’

,

The data presented ~s based upon the testlra~ and ca-- a-- la-at

one unit supp]Jci by the rea-~;- ect ~~ve m anufacturer and/or distr Ibutor and - s

consi-~erod by the supplier to be representative of the product
’s c a a n b ! i~~~y .

One cocrr-ercially avaflable nicrofiche Vi~~a n a - r , P : I n t t r  unIt i-b-lots

was not included in this evaluation study, was the b-e-~ aa--te r TI, ran uf ca -a-er . a-I

by Bell ~- Howell. This unit war, not a—a -ailable froa a-he rranufacturr-r d’.:r~ :a; -
‘

t a t e  r .c a r i cd  of thIs ti_ ud .

Tic-a - ur~i a - a -  ~cl~ c( id for eval iaa-,tiLa were reprea ”nta -tive of ca- - .—

ma. rcially available icr-dais of microfiche V~cta .- r/rr~ratert.. D u r f a : t  th~
initI al maria ’ a- survey described In Section I of thin report , several ‘

sa c ; .;-; were f~~- : , a-i  to ha-? the cane jfl corif f~ -urnticri, n 1tb- c: u , b- m a r b - c t a - .l un;’ca-r

different a-cad’ .:a- natres. Ia-s tb -a -ce ca -a - can only 012 unit was evaluated . T 1,e

folla-- -.-lr. g is .a- i j a - tim ., of ti:-:-a -~c sir-its which are ~ 1aa i t aa a- to th r- ca a at- ).~.a-~ -- - -i .

- 

-

-

for evalu;-Hon :

- 
, I a a t . Fv~~l i ’ a - a  - I Sinati-a r b-rJ a-c

- C.0i~’ -030 
OCE ’ 3~ S5

(a-FC.’ 3 CaOf )  NCI’~ C o rp o r at i c n  OO~ Cia - r at e -a-

3..9 5(~0’ 11 3—~ i00 F

Mi -a - iu  L - .a: ’~ ’ ci  I ‘ 53’) l~r u n f n g  ?Ia - - -: i 5 ”  -

—S
— 5-

Dlii

~ 
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r’ -~- - i ~-~, - - : a- - ;  I’- - a- a - ft~

Li -a- n .a- (9) I a - c a - a -  La-ha -’ Vi ...:.- - : !- - ra:- : ac -s c- - :Hc::- d i c r

a- a - a.ra - a - ~ard a-a- as fciTb-,-.::.

~‘ 3 :1  - Mod al  ~.fa -3 ’- 
-

- 
b -- .

~, Ca-icon — C 1 ? 3 ’ O

• OCE ’ — 3 5 0
- • La-a a - a c - ;-ap hba — 1530 Si

• b u l l  and. Ho~~al i  — S~~.a a c : a a - a - a - : er  Si

• K-adnk — Starfiche* 81
- • MI ST — 21st Cantuty 8-0

• 3~i — Model 5Q3* 76

• M icro— D esign  — RY5S - 72

~ GAF — 5000 t-~RP ‘71

UnIta c-,’ith a rati:ar~ of  ~3 or h S i - b - a - r  ua-~ c j c a - 3 c - d  to pta : ‘.-~ a n- .

good to Oxca ,a-l” Cnt printing capabil ity cr -a ,b ica -H w i t l a -  i a c- -,-~I !:-- aa~~e dL-p1a - y

and mechanical opia-ratican . Units tcith r a t in g s  of ic-c - : ;  t b - a - a - a -  SO rca jod~ cd

to be deficlc- -ca - either it t  pta -b - a -a- ~~~~~~~~~ vicc.~ar di:a pl.tc y or ta -cecl a a- :’Ica -)

operation .

The Dat agre;ph ix  1500 ‘an,-a - , a jua ’~.a- -l to ho an ca c - c Ileict a - a - i t ,
- , ia-ecban ic a) ly  ca -n d ope r a t ioa -a ; .c li v  except  fo r  a - b - a  d i f t I c H  ty  In c t c a - n I a -taa . ,

lvtage malnlficatlrn. A lens convcr—Ln arid conder~tcr cl a ra-ho coeld

a ic id t e c h ni ci ar .  fo r  ;n s t i ~- l l a t 1on .

An unu sua l  a c - t a u n t  of (‘a- per ~,:a-a-1::a-: and r-, a - c h a - r , I c a l  ; ; a -  ] f u r i c t i .  :~
were found wi th the f o l I c . ; ’ In h  t : n ( t : c

• }IISL — 21:t Century

~~~ ~~~~~~~ p:a~~~~
- . • (a-Ar — 5000 ~. i P

t~~~ t , t ’J t - a t a - c a -~ F L i :~~~~~3 L a j l . .~~~ r H f f ,~~~~ p a - a - au ’ :.: a- ft ! a- a -~ ~~~~~~~ ,‘I - -  t r c -~~ I i -  a l a .

j : . a : T  t!t a - ’ c~ ’.l a - a n t  be —~H’ I a d  a-u’. , a, c o ’. a - e  r c l a - 1 3  n I a - ’  ‘,

t a - t ..ld - ca - l u - ! ~‘ c a : a - : ’b-I , iap, a- ‘ca of t a - a c t ; ; -. -- ;  di . ..I_ c - ,l - a - _ p a - a - i l  ic a - ; -~~ii - : a t  c a - .
C’-:t. t , - a i  ra-~t t c  ;.‘‘ r ca - d in t a - a - b - a-- a - i:~ fb-t1 c.~~a- aa t , l a y .  .‘.‘( Z’  co:: t I - t i c -
a- .-re~~d :’,r..~ ia - a  1’. O a a - . a - a - - t~~a - - - c  ‘~.La - Ia- ~o-; . - : r , ’ - c  a-a- ’ : - - e C c t a : H : -Ct .

~;; 1

—— a ‘ c - .- -.- -’ .’—— - -‘ ,-..- - ,—,-
I. ~~~~ ,. — ad S,fl ~ &~ — — - ._ i

,
:.~~n .S~_;._~~~ .... • 4. -. ..A — ~ ., — - _ ,.- I. - - -_ - .‘ - _ ‘, .-~,-. ~~~~~~~~~~~ . _-.. ..:_. .b. - ‘ .. T.. , —

_ _ _ _ _  _ _
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‘b - - a -  I~ISI a - i a - I t  a- - a - -a- ( r a . ac-I c a - c  ‘ : 1’ (a ’- - . .  ‘, h f a a - a - a - - a - ’- , an’d va-c ia-

I:;:: t a - f l  -a - :  :-y a . a- ” & -a~~~ a - a a 1:-a : -c - - ,::: c- . ’ : a r t -  _ a  a- a - , - - r y  a - c -~~~ ‘-ed t~_ -ct Hcai ”a - - a - -

-
- 

Uish  a-a f~ -.’ a  a - ’ -  rca - an , sat ’ f a - -  a - ;’- ; ’ 1 151 ca-- ’. : I .~ ‘ - : Z a -  c - ~a - i H a - ; tcc rH ,.’ , a-nd a - b - a-

pa -a - I -- ‘a - a : )  -~ (-a a-l b--ai a - a- . . -

- The arc- a- of ~a :-:r  ~~a, a-inL,:a- w.. a- a d a - I a - c  .a-H a--: to  t1~e c ’ ,-: ta -.-a- a - a - c d ,

- such as car t r idge  la- -cd , caa s c - t t ’a- , or a ro l l  a- ;- - pa-  C !  p a - a - p e r syst, aa - . The
- ca r a -r i d h e  and c , s t a - r c t t e  a - > a t e r  were us e- i  I’; a -b - c . Kc -d a- P , S t a r f i c b - c  a-nd Canon

- 
370 , sa-isil: ti e ori :~:r s a , a - j t a - a  c.a -a-plo y ed a- r~ U ::st- a-c of p c p c r  h~ n-d 1i :-

~~~
.

P1 2
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1. 8&HSp~cem ct~-’ 2 1 C 2 3 3 1 
- 

0 3 3 3 3 1  3 211

2. C;ria-:- CPP?3 1 1 1 3 3 1 4 2 1 3 2 3 0 3 28

3 D~a a -~ ra~h !x 1LCO 1 1 1 3 4 3 2 0 1 3 3 2 0 2 26

1 1 0 3 4 3 2 0 3 3 3 1 0 2 26

k ~ c~~r F c ’~ 0 1 0 3 2 2 ~ 0 3 3 3 2 1 3 25

C. I’ -:aoC: a-~~~ -5~ 2 1 0 3 4 3 1) 3 2 ‘ 3 0 3 ~
1 2 1 3 3 3 2 0 3 3 3 3 0 3 30 - —

1 2 1 4 3 3 0 0 4 3 3 3 1 0 28
9,~~.’ ;-21 i t Cena ,~’i 1 1 0 4 4 3 1 0 3 3 4 2 1 0 27

1 1 0 ~ 3 3 2 0 3 2 4 3 1 3 30

I — I . - ’ t , ~~’ .;,~~~- a- an , - ;~~ c y ’ . ‘ .j~~J c- - , ’ -. — :1~~~t ~~~~~~ ‘a- - — , - - c  - a - . , — 

~ . L - a -  I - . -at ’ ‘c- t O n e  c.r . c ~~.‘ 
;,‘~~~~e -  - : r r a - - . - - , -ac , Ca - , ! : a - i  c - a ’ , . : -- - a- -cl fl 

c--,~ i~ ’~ ‘ - - - -c - s a- . t a  a - - c c  a ;  $ a - - na - -  - ‘  ~
- cJ,:s a - 4- . t  - - -c - —  - a c c - — _ c -  - c ; :- - — - an - c c~- a 1, - - .5 -

Ti.5.o Ii-2, Va- ’ ‘a-- - - ’ r, , a-cr C.. - -‘a- - -r -~- a ~~- - t ,  Sjrnm~ry
p aC ’~ Ic- f 3

1;— :11
hi . 3

‘-- -- .5  - -c -’ . - . .  ..:: ~~~~~~~:‘. 
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4 . CAF U:a,~~I, P a  2 1 1 0 1 0 2 0 1 1 ‘ 2 3 ~S 11

3 0 0 2 1 0 3 2 2 3 7 2 24 i2

6,~~~cro t’.- :. a-c - i - .  2’ -2 3 2 1 1 1 0 2 2 2 0 1 2 3 ~3

7, 3M~~00 3 2 0 2 1 0 2 3 2 3 2 2 3 2a- a - ;
‘
~~, ::- .~ r 3-JM 2 2 0 1 —2 2 1 0 2 1 2 7 14 ~~~

3 0 1 - 2 1 0 2 1 2 0 3 2 2 10 46

-

- 

10. O2i 3~ t-0 3 i 0 7 1 0 2 7 2 3 2 2 2 23 ~3

ra ,.- t : ,-~ a- - ’a ac. I ; c h . c.c L-a:- . c , c  an ar- : a ;-:t  - , - n a c & c -  u r ’ - , a a . -. - . . ~~a I - ~ , ‘a ; , ~~~r - a ’ - ( - — ’ - - ,’ ‘ - - -- I

o - -a- ta - n c a- --,~ lJ -- - , - ’ r r . ’ -a -~ - ,, -’ .- a i-! l,- : -  - C i a -c c - c  a-’ f - - a - a - - .- a - , a a - , - c  a - -  . ; - e - ~~’ ,, - , .-- : a-.
ranhc ’ t .a- 11,3 la- U a-” --1 ~ 

h~,.. ~~e’ c-u ft c c  a C t ;  - - ‘is’ cc’ .,- , a - ”  a-c - ‘I c~ - - -an a : c- -,, a- a c ’, - . - , a  rc - -  -

T~,!-t~ 11.2. Va ,ac- t r/Ta - ,a- i~r Ct’.a a- v ;a oa - ,  0p .7 ,r ,-0. ,~3, -1-
p& cr~2of .i

~ 1 — 2 . ~’
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~~~1 . B ~.H Spca ce mcas tc r 8 6 C 2 0 4 2 4 4 0 0 30 81

2. C ; rc ccc i CP3 ?0  6 6 6 2 0 4 0 , 2 4 2 2 34 80

3 U ,c a a - 1 U) 6 6 4 2 0 4 C 2 4 2 2 32 ~2
6 4 2 0 4 0 4 6 0 0 30 ?i

5- - a -  r F . a -~- - - - 4 8 8 4 2 0 0 0 4 2 0 3 2 6 !

6. r.~: a - a - C -  a-n f .P 5 3 2 6 0 2 0 4 2 4 4 0- 0 24 72
7, 3 M i - ~ 5 2 8 4 2 0 0 2 4 2 2 38 113

0 8 8 4 2 0 0 2 2 2 0 34 76

D. M’; 2lst (a a cury 6 8 2 0 0 4 2 4 4 2 2 3~- CO
6 8 2 2 0 4 0 4 4 0 2 32 65

L.,,: Sci, I r a - t a - I I I  a - .  lo ’ , -‘ a-~ ’ cat~ t ’~Si ,i’l, a- ta cc , a - cc  ~~ C - . a.;c . a- la-~ uIiI flC ,t t4 t’ta- .’~ bC ’ . .:, c- ic Ca - t a - 4 C 1  c -a
a- : - t a - I a - i a -  . - a - a ,’.5~ cvr ; - : ’ ’- - l , ic--, c i !  ll~ la ,:cc tf ’ ’ r ” ’  l a- c 1 : : ,  -~ ‘a - ea - - a - J -a - c a - - o ’ - .  ~at v,~~ c- a t  cc’r-c - ,t e c- a- -ic
a , - I.e a- .a-pn ’tnt . ~~~~ a c a n s  ~ ta -~.e, p ’~ lO r ’ :c - i t ?~t a - r -  I ncc,nc-iocl on se th  a OUe c ?c- c’V!t fr,) C ” ( &  —

~~

T~fr/~ ll ~2 V,ei’aa r/Print~’r Cv,ic ia - , r , vn Oataa &ii1lcc’,ay
(p:~~ 3of3J

II- 2 ,-
‘
I

UI ‘
I
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PART I I I .  3 J - ~ 
1 : -  -; i- ~ i \ I ’..LT ~

a- c - a - ’

-c- -  ~~~~ :.~:f l _~’~_ a- a - :a -~
a- a - t i a - f l

72c~ f a - l i a - a - i a - 3  3 / (  Size -: c a a - ( b - b -a- V i t a - , ,.r a .-fl. ,L ia ’ a c, r~ - p I a -  ‘ a . ~ ca ~~—

m i a - s i c c - a - -d by th e  Adju ra -an ’ .t  G a-a - a - c  ra-J S a-Pb- la - a - -‘ lb - a - !a~ a - p b - I a - s  . a ~a a -: a -

Bran ch , b-~~shir~~tcn , D. C. U :  i n a - c : d -~-d p u a -- ;,
~ a-a- ,’ f - a r i n t t~~a - a -~~;’. a~ t b - .-

r v a l u c a -t r’i wa s to acquire an u p — t o — a - a t e  cc-: , -a- ’ cea - i : c ’ t u a a - a - ’ a- - t e a - b - r b - a - a l  c a - a -  - -

par i a~on o a- 3/4  Site Micro fici a- Uia -;’a,a t a - .

B. Sr op~

The selo:a-ion of the 3/4 a - i z e  vi ca -w er s to bc c-.- a - l u a t c t d  ca-ar mc - da -  by

the Ad~ utata-t Cea-eral’s Office — l - I fcr agr aphic rc  i-~- r - ’ : .-: r a - ac a- ~a- a’n-:h. 2ctla a ca - Ia -’a-

was b asa - -d upon the f o l i u w i r .g cr i ta - a,r 1~:: -~~

• Da~a-l lens capab i l i t y

- • 7b- .  ot—t ic a l  eniar~~c r a - c a t  icr 24X ca’c.i d 43X ni ca - - a -!5c. he

• ,.“aj ~~~~i~ on G . S .A .  ancha - a -hcLcl aa of March 1976

U n I t s  se lec a - ca d wet -cc r o q u c c a - r - i  frea - th e a-a a - a - r : u f a , c t u r e r  fe - a - t a -~ t i r a -~ ev a l u a t d o n .

A a-ca-Ipa-ic;; ~f tc -a-t ra -a -a-h~~~ 
c~~~~~— a !  and ‘:1le:t~ caa - a - a -- ” a -  ut-s a r e  . —

prc ser, a - c  I in Pa -act -ic-: ’ . II. S c - -  a - I a - V  a - a - a  and u n i t  a- ‘ce I a , a,c a - a t - C  1~r a - -.-Ide d in

La - a -cat i on 111.

C. !-~c - f .-— c - - - - - ’cs -

Ti aa - following l ist  c! s eu r - : a s  ca.ras a-i ilIrc- -. ~n ta- c - ~ par ,ait i-a n of t h & a

t c : c 1 i i I a - , s l l : c - p a t t - .

1. Ev”b- -~~~Tict I-’ I a - r c a f b -  l- a l a  ‘.-~~c - a - a - ’ a 1’ ‘1 ‘ ‘ . f a ’r

I a- d a .  - .i R.  1!: - b-c a , C !1 - ‘a 7, 1 r - ca ’ P a- ~. -nr a- a- a- , I rac.

i: .~; c 1( :~ - a- a -, D. C.

2. I - - r I:-n~~ “ : - I : ’’~
’ — ‘ - t ’ -‘ f - --r ’’ ’_ .- - - ~ i l ’  cc - a- - c  i t .  I : c - , c a ,

- 
- a -  a~ --r - - :  - . a - ;  

/

h a - t j ’ - a b- ~i t c r ’ . : : r r 1 ’ l a ± ’ s  tc -;~- -a- c i - ’ c  I - a - a , ( a -a!c :  - a - - l i e  l a - a d , ,c !;c- c-r

li.~, ; yl  ‘ .

UI-I

r ~~~~~~~~~~~~~~~~~~~~~~~~~ . ,:.t t~e cc.a~- . ’ , ‘ 
~c :a-c*. -— , .-.- —- a ’ - , (  .Ca— cs . ..,.. _ a n a - : —~~~ ,. - _ - ,

a - ’
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1’ ,~ ic .1~~~~~~~~~ a - a .~ O f  C ; -  - a - a - _ a , ~
‘ - t - j , : - ; 1 - a ’ ’_ a - - ,-- aa -  1_ - -

c i  P c b - i i . ,  :t ~~ r -: .

a - . Tb -a- F aa-ni 2 a ,  a. ’b-a - -  :‘ caa-~’ P a - , , , : a - .- ’ . a, i -  - a - ”  c-a
D.a a--, . S - � r i c ” r  I c - a - a l  P c a - a -  S . n ‘ a - c c : c a a - a - : C h i f ’ a. , I b - J .

I). A ’a - - a a w1cdccc” . ~- ca - ta - ;

FP,CII SC would  lI l a c  to e :-apr cs s a p p a -€ c i a t - i c ’c :  to tb - a  fo1 lc - -.;1r.~ c c . .  ‘a-a ’ a - ca -

- for r l a - c l , ir cocp ara t i oo  Ic. pr ov idi ;a~ ta-oth c--a~a-ip:a ’a -nr .ic-d in faa-’aa-atla -—t ’. f c c  L a : :  S

eva lunt ion  e f f or t .

• Bell  ac-c d h a - a - c - a - i l, inc.

tus in eso  Ec~a - 1~a-~ a - n t  C a - cu p - -. Be t -b -c- ada, V.rvla -’ .n-i

~ Data-- -a- ra~a-hl ,~, T act - .

San Diego, Calt la-rnl a

• Eaa- t~~an Koda-k C a - c - I  a- ‘a-v

Wash inato :i , D . .C 
- -

• ~ICR Corpc - a - a t -  - - a-’.

1)ayte~~, Ohio

o Northwest ItIcrofil~ , inc .

~ iTtt ’.C3 pOfl O , 1-ilanesota

• Quantor Ccrporation

Colu ’,bia , }tiry 1~ nd

• l’ c c I in t  Tn -c .

~I r n a--- ra- - c c -e Fa-b- ic , Wi a a a a- a-a-

/

1_ c -a- -- ;

h11~~~~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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it. 3/4 ~~~ 
c~’T a-~~c -a: L\’ PLU TIa - -P

A. Ta-’ - c~~~~ 
- -

p a- 1 c a -~~~~d 3 /4  ~ i i a - i a - a :’-a P I - . b- -a-a v a - - , a r a - a -  a - c : ’ :,-.

- 
In ca-a - - a - l a  oc a t b - a -  l P a , l l a -  a- c a - - a - a -~ - ca- ca j a - a , . E~~ la - ;Lja - a -a- I i , a - a - _  - ~aa ’- ; r j a - - a - f a -~: - b - a -

u n i t  ia I a - c - -~~~~ a t a - b -  it’ a a a - r : r -a-a- I I i .  t a :  th-t~ a-a- c c -ar : .

1. l.a - c - a~~ ;i tj  a-a-

dic. p icc y r~ s-a-a 1ait 1cn a - - a - .  d :LCa -r c1’a -c- ai b-a-c ‘ca-ta-ic ua-~Lt u a -~b-’.; t a - - ca :

n i c r c - fj c~-c c o a - i a - - : i b - r :~ b - a - it í a - - c - i l  La --c ca-a c of St-ac-P - tI - c - 1010 r~ a-oica -a-~ or: rca - t

pa tt e r n s .  i la - ca  C 1(; a S l ta - c - a -- ha - a -a- of ic  t a c  p a i r s  p t ’ a- - : I i 3 b - - c - t c - r  s-’cre r e c o r d e d

for  each u c a i t .  ThIs  ca-a -; a ccoa a çclish~ -d by a-~ j a -c-j ng t I a - c i  I- lccplov w i t h  ass taX

op t i ca l  r a a a --p - t f i c a t i on  c t a - v i C~a- wh icb - a- ailo’a-.’ed v l U - ,,- c l d i c c r ~ - - t c - at  lOtc c-f

i i t a~~ p~a - l  a - a .  Va lues  a-ca - r e  a d j u at e d  to  t at ch  n . e  a -c t -ca l  r a ,- , a i u l c . -c t iccc  of

the r eac~er t e s t e d .  Both  t h e  c c a a - r c a .i co— I r er ,~ b - -a -a -al c-c rc ;  cc a reas  wer e

a-’ a- - - r e d , a - : d  cal a~ pa --rcea - r.~ ge of r i  c - i u r c - - c -n Ia-a l ~ — c c f f  a-. r a-c a - a - a .ca - c - :1-P . ‘

2. T a - i - h l av  L a -~~~ - a - _ ca

The lu-a-jounce ( h r i a - ; I, ta r a - - a ,- - ,  of each  a- i- a- a - -  a- t ’a- it  a ,  wai l  as tb -a -

cvcnn ::  - of I a - -  a -lea - ac .. acr cc ’a- tb - a -- a-. Sl a - l a - a -Y sa-a - r~~a - -ra ( - - a - - a- ca -  -‘. c a - a - : t c c a s i - ; e

A a - ca - c - a - c - t a --a- wit ab - c a :  ç ’ - a ” t a - - r  d e c ~r a -~ ’ r c a - I - I a - ac, E a t - c :  a - - a -- S  a-c-I- 1 ta-

a c c : c - r a t e i y ~ e a su a - a’ ‘ an; l u a- f , ., a - .  a- c a- 1cc- a - .  Ta - a - a  t~ er ia-.-a-s’. ha-tiot ’a--l SCc - c- -~.ac - d

t c t ~ Od ca- f t’ c: c , : a - c r l ’ a I , r c  ca- n i a - a - b - c a - a - a - i c- - a -  wet f o~~~a-- -,-a - - d to ot a— t a-- in ra~ - :lte that 
‘ 

. -

- a- c a b -  r -  .t a ~~. l~~- 1 ~ ; i c p r c - : : i a a - . c a - i cc of C c t u : ’l v i a - a c i p~ c - c - a : t ’: l c a ”.s. An .C—

1 r ’.a - r c a - P  a t  ~“ a -  r ‘ - c -  c . :c  .1 to a- pa - t - -  t h e  I c i ;” : t v a - a l l  a ‘— 1 — l a _ i-  - . 1 i a -- a -

‘.‘o l t a - - a - a- 1 - . a ’a a - a ; t i , : . .  I l a - :  ‘ a a i r : p i c ~ e . pol’a t c- .’~~~ -P of r:c- ’, , - a . U lacc-c.Crt, a - S I

‘.-- l - - a .d f ’ .r u - . . ‘I a : -~ a - l -~~-. - c - t - i a - -a-’ l;’ :-, . a - of t b - ’ ! a - a t h -~ a - a - c r  a - a - c - t e a -  “ . s

Ia : :  .1 1 .1:.. . a - - c  - a- a - P  l a - c a l  “ a - u  a - I a -  ca c a - a - a - ’  of ta- I-a- - c a - a -  - - : , ,- ‘b - .-c a-a l i f t  c a-a-

t” ., , r a a ;  - n d~ a - i a - ,- ,a a- a-’ ~-~u a - ) o a- a- -a c c a - c - . :  1 , ‘. - b - j la c - a - ,  c ’. i C :Pc t,’ a-b-

- . a u r a  :aca c- c - I  L a  ta -cr ca- rs . Tb-c’ t a - c - n a - a - a - - r i  - ‘ - t  U a - c r a p  Ia-’ :’” c. a- a -h c - - - ’  I a -  a-

r c a  a- l . a - h a -  c.a - a - a - I - - r a - ; .  r I d  a-’ - a- c .  - . - , a a - : a - d - - - P t . c t ’ . - c a - ’. i~c c a u c - c r , t.
_

I;;.- .

±i ~ iII



~~~ b a -a - a ~~ r c a -  ‘ 
:c. 

— 

— 

r ca-e ta — - a- 

‘ ~a-

i’a- r c a - c - r i -  -a- ;: c i : a b - pb- ~~
‘ a - I  i a - a - a - - a -, a- a - a - i ;: , E ’ a - a .~~,a - z  — ~~

‘ 
-- i a - a - a -- a - i a-

c a - a - . a i a -~~a-, ’ -a - - a -  P ‘ a  I- a- . c- - -.an- :r , - -~ . T c -  c - - a a a - l r - p a - ’  a- - c - ’ -- r .,a-’ -cc i a-, - a a - j - a - l c , ,  a-, ,:

a - - : a : I a - - ,.a- 1 a t - a - a - a -a-, a c - a - r- -rc a -’a- a- .,a - ;a-- ; oP f~ b - l — a-a-~~~~~, i - a - h  .~ t i — t a - a - : -. .l a- a - ’ t c  3~ :—

a- a - a - a - a c - c  a-co d a t -  a - l . a  a-~ct a a - a --n c a - - c - a - t a - a - a - ;.

3~ P~~ 2j~~ i_~:iPa-~~aa-j a t-.

The v i a - a — c r  P a  c .p i d y  - o n t r a - c a - L  was  ‘- -c a - -a - a - cd ira a - a - a - c c~r I - a -  lac e ~‘i th  tb - c-

Ac- sea-ia-an h at i o na l  S t a a - : d .-a- r cl ~ et l , , -ad f or  P a - c a - a - r i n g  scr ea-n  Iu ’a a i n a n c o ,  The

act ual c on t r a s t  0r the viewe r d i c - p lay  wa-s c a - a - a - a - a - a - j r  d u s i ng  a a -p at  p h c t aa c - a - t a a - c r

and a test cask,

T~ c t es t  a -ar k  war  p l a c a - -I in t h e  r i c a - a - f o r t ’ .  ho lde r , an d r ca -d c - c a - g a .

we re r ec o r da -~ f or bo th the  ex p o s ud  a a - a - a - t  ut:c :- .pca a c- d a r e as  of t h e  t f ’s t  a - - c a - k .

‘ h a -  t-. a - ’- ’a--. s.- ’ a - a -  r ca- va -a - r ca-ed to ac ’I]c-w fa - a - a t-a- ~ v c - r a n a ca .l a - act of r ecord ed  va lues .

4,  D I a a r c - ’- a i a - - ”

It c - c - a - a - - a - n a -  of it -age  d I t t o r t i a - n  sa c .  Pa - a - c - r c a - i n c - I -  by t ahc wac o of a

p r c c l s l c a - n a - c a - a - t  ca - i c r r c f l c h e  w i a - i c a l cc - c- t a - ca~ ra- a - -.i ;~a- a - i rs c-f l ines of equal l a - a - p a - i. -

1 c c - a - c  c- I - t - o r i z c ’a r a - a - ] ~y ,  v er t I c a l l y ,  ‘r , a-i d-i c- ;;a-- -’ l iy  across  the  5 a - a l a e ,  /,f ~~a- -r

t I : - - a-~ rc. wca-e id ea -a- if~ ccI .~rd a-a , a-’- ca , a - t c ac - d Ofl b - a - a -  a - a -  c a - a - c c  bu t  ~~, a- ta- , a- c a - l a - a_ I - c

t i c  a-a c.-.~s perforned to arriv e at the p et - c a - c - ca- of itt-age distortion cacaca-red

f o r  t I - - s t  viewer.

5. P- - rec: a- r~- f a - - a : ta -alI c e:-

V I a - - a- - c c -a -t e e n  r a - f l e c t - a a - a c - :  ca - a ;  I - - a - t a,- : :  i n - a - al by r a - ; a - c. u r i c c  a - l a - c  r a t i o

of a - a - l a - p a - a - c  a - a -, rca-c-en it - - , a - r c a - n c c  icc I c - a t  l a - a - I c - c -  ts a--c ia- I-a- tb -cr 1 i a - a - c t  ccc - -- a a - - r c e  ca f

t i  ia-~~a- b - a - a -  t i s r a a -~ a-i o f f ,  t o  t b - a -  t c - r l d r - c c a- i i l c a - a - i a c a a -’a-a -c ~n f c c - a -  a - - c a - - il -a s c’fl

ia-a r’- -a , 71a -a- : r, f i e c , t a: ; c e  w,’:~ ( c a - a  a-u :  a -I -  ca - i t_ b -  L Ia - a -  u : a - a’ cf a- ~t’ a t c  c - - a -- a r , c-’ ’ I - ‘

t h r  c;a- ’c - l a - , a -ta- i l i a .: a - - a - 5 a - a - a - c t i C o  c..;’, ra - a - - a - s: ’ ---P .a i t lc  a f oo t  a-- .a-n d I c  r c a - t o t - .

6. 1 . 1  I1. it ’.’

A va -al a- a- a - ca - a - crc for 1 ’ p~. I c i 1 , t v c— a - c S ‘ I - a - a l a - cd t b - a - a- a - a - i ;  a a- a - a - a - c - a -- a - s l

- ‘ - l ; t  f t  - pr~-c. • c~i a - t i c -  c- ’-a - e b - a - . I. c i l a p I a- ’ c i ’  a- -- - a a -~-~a- c t a -~~c a-; c - f  each uL.’- -’ r -

a- - b- , Tb - ca - I -a-~ I - I-c- ~c- :..’ - - - a- a-

-
‘ I l l — - i

L .._.,. .. :~~~~~
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co lic : a a- a- —- ,.. - ‘ a -- .. -

a- : a - , , I a . , a- a - ”: ” . c - - l a - a- , : . a a ’ — c - : t

:1 a- ; a a- _ c - a -a- — -

a a- -icc - I.; l~~-. i a ’ , , : a a - -  — ;-~~r a -~~ .: f a - , I -- a a - f f

~ 1.1- a - - ‘ ‘  c - a - a - :  ra - : ,, a-

o I - - a r ’,- a - , a  a f~- - a - a -  ca - . a-

lb-c- a-; b - ca - a -- , ; a- ia : is 5 : - c - a - ’ a - a  I:. T , i - l a - -  ~~~~~~

7 a - - -  c~-- ~. ’ - a -a -

~ nuc .ha - : -a f  t a - c - t o r t .  a-c” . i n I b - c ;~-a cc t i - a-~~ .c T a - a - a , a: ,a - , a~ t l -,,c - - caa-

b c i a -ja -  t l a - a- i - c - ’  -.; a - ca - c  of a a -cr- - ’: Icr a a -~~, c- caa-a - c’ i f  t h ’  a . c O c~~a-c , a - ca - ,  - a a -o . a - ct - cc -n

]‘, a a -  inca-na , a - ca - a -I- a - l a -’- b a - a - i c  d ,- c.l~’:a- c-f t b - a  ; a - a - c~.t  i a - a - a - l a b -  ‘b - aa- a - c - - a ~a-: r c - . a- ,- a - c t c~

s c r a -  a-a c-a a - rc a -a - icc was a - a - c a - c a .  p 1 a - ia - ac - -I - wit Ia- the a- . r- c i’ an ca -c , a- : I a a -  cc-a - - g .~. a , ca- b - a - b - ,

pe r a - i t t c -  a - a ’. a - a -~~ - a I - - t e  ao I - l -a -  ~p ac-  - r c ’ c r t  f : c a a a c c - a - c - c l  \‘ a -  •:~~c :~

S. F c c - c a - -,

Tl is t c~s: wa -c c r c - t a - a - N  I l a - a -  a - c . ,’, - -,;- ‘~a - t t S .  I a- a  f i a - : - t  a-. a - a - a ,  ,

sia-ul .- a -  l og a - l a - a -  5 c c - a - - a ‘ ‘:c of a - a a- i- c :1: “ . - a i t a - L~~, L a -  a- ca - l b - a -  t o  t a - a - c - c -  a - a c - al

top to h - a - - a - t a - - a - .  The - a- cr ca -~ i ai ;a - ..ao f - - ‘ .1 c a - s  i a - c - a - a - a -  ,~ , 1 a - a - I a - I a c : a -  a -i a-

Co t - a - c - c - a s  a - a l  C e n t e r  i ; - t’ a- I - - a - c .,a I , t .  a - a - t o  v t - ‘‘ . ‘fla - a-a- t a - - a  - - a- of a - i -  - - s a - i  - t a - a - a - P t  Ia - P

— to la - a - c - - a - l O C u a - - ’ - u  wa -a- r c - c - C a’ -,a- a - ’d .  T b - a -  t c a - L a - a -  I a-. , , — - a - a - .a - a a a - ,.Pl -ad a - b -. l a - ,  ra - a~~c-c-

and r ’- a-.o .’a-~l of fi.ca - c-,-i cr o fl che , a-a--a - ca - I - la - a - a l t b - c - f r c - ç -c :- :a :y of ta - Lana - c:- la-s a-~f tc :

an in i tia l  a l i g r — a - a u t ,

~~~

- - A dig t ta -i caulti: a c t :r wIn ’ a-s v:Irc - ; -c - a- - ‘- a - ace : ’ a - -arc - pa - a - P- c c a - s  a - t I - I l : -  I-

to ma - a  - a t -~ a - c _a - ~c a - a - c ,a l L i i : ,  ;‘aa - t e a - a - .’. ,aa a-- a --~- a - c c~ , , C a - - -c “ a -ri a - a - ci a - pa - a - -I - t l a - a -  a- a- :er~

/ . c i r c a - I c - I - ,

10. I- ’b-’-

T l a . a- nol: - -a- i’- aa 1 o~ tb - -a - v .b-- — r a - t a -  c.’ - r c a - c :r - ‘..‘i th  b - - a -  cc- .e

a-f a t-a - .a- i— i ’ -1: 1 r- a - ar. ‘PT ’ a-a- C : , , ’a’ ca ~ ; a - 1~~C , i a - a- t ’ a-~~~li a - a - a -  . 1

c - u ’ c - ; a-a - a - a - ,  Th e ,\—wr- 1 1-’b - a - c - r  a - I a - t a -a . l ’ .a-ic I - i - a - c , ’- a - : a - , , I t C R ‘tac - a - c.’~~) ;  5 a - . t1. ’ - .’ ’a- -
,

1r - ’ - . : c . - c a - c c-~~- - y  a - a -- i r a - I , a - i c ’, i~ - cu rt - l a - : : ; - 1 ~:j a - a- , c - - l~~.:- :t i c a  c -a - - tb - : , t e r -  - t  I c - - a - I - —

tar a - s , -~ ‘i a - o y~ a c c  a- , c- .’ I- a- a-a -a -h - a- -‘ a- a- - - i . I— .. - - .1 a-a- Ia- ‘ a- a-; ,a I a - a -’ , ‘- a- a- - . 
- -

‘ .1 ’:. .., - ‘ .,‘,a-. ., - - ,.,..- .~a- ’ a- a-
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- 
- ‘,-c—

a- LI- c ’scr t h e  - - I - c c - a - I ’ . ’. ca - IP -. -c-f ca- a-f ca-a-cisc , e r a -  of I- a--: :- c - c - - - a - I a - .  I l a c

~~~~~~~ -c a - l a - :  a-b- t l , - a-, e c - c - a - l I - a -’ ;  - a - a -a- r a - a - a - - t -~~a - .

i i .  Y— ’r P . - a- 
- - ;  - . ‘ a- a a

. : c a - : : a ~’ - a l ’ r i  a - l . a - I - I’ - ’:’ a - a - r i - I  i a - , . c- x ., .-l a - c - a - i a -- c - ac- ; a r - a - i t~ aa- ’ : I - a - l i _a - I c r

c ’ S ’ 1 , ’  a-h a - - t a a - a - a - a - ; : .a ’J a - i a - i cc- ;-r- - a - ac.~;a-- -a- tc’a-: a - - a - a -- i ’ -a . a - b - a - - a -  : a a - .’~~~ .a- a- : a - c - - c a J  a - a - c

~ icr -a - l ~ci .e ~~.u s  ~ e l - ’c : t c  I- v i a - b  t I - - a - cc- c of a - I a - c- pa - l i :a-.I - x , a - a -a - .a- h - a -  a-:c t .- a-l

f l c , a - 1  arc’s l a -- a a ; t c ,’d c .cre a - - c a t  a - a - I . , a - . I  a - - a - d . c - i a - a - - a - a -ia-a- c t a b - a  : a - i i~ i : i Ic t a -  of a - ia -c i , -ia--x

a- a - a - a- -a- a - a .  . Sa- a ’ . l  ‘r a-a c’ c - a - e d : r i ’ .a- :‘a- s  a - - a - a - c r --c- I- v i a - i :  t b - c  f a -  - a - - -  p a - a - a -  t Ina - ~~~;1a- a - t a - : .

12. Ua-i~~~~L - ’ i i a -~~

The viewers wer e t e s t ed  indiv idueli : .’ fo r s t a b i l I t y ,  a-im u l a - t i n g  act -ca - I

u c er condi t~~:ica- as such as p o a - a - 1 b - . c .  L - c t a - ’_a- i as wel l  as f r c n t — : o — b a c l -

raovea - a - a -’r ,tS  were ob served a-a- ca - -al r e co rded .

13. 1

The -1- : o a - c P . a - r a -  a-a-~ c :1a - a- cd a-c- c 1. -a-~a ;;-a - a- I c - a - a - a - p  wa - a - -  I - a - a - c t - a - i a - c d .  I a - a c -a - a - se  o

r ea-a-caa- a-~~1 a-nd i n S C r I a - - a c of a a -ca - v lamp w a - c c a - c - a - - a - c d  b y a - c - a - c a - a - ’i ly a- c:,afc,cr rai a ,; t b - i s

ta-a-I-a- ~~~~~~ c a - a - c l, v i ,  -- - a - c un dc  a-- consi da -a - sa a-- . a- a-. c ’a-’, .

1—. . FIa t r - r i - i ;  -

The u n i t _ a -  were  d i a - , a - -~~a ; ca - a- P-1ed c - a - -.i I n ’ -; a c - a - C t c  I- a-c c b - t a , i t a -  an C\-’ - ‘a - a a a l t !O f l  of

ce rponent  r c a - a - a - a - i a - i s .  11cc .- r a t i : p - aa we r o  b a - a - a - e d  an the  qua-aa-ac:~ a- ~~a- ;c of s.t c ’el ,

p l a tat l a : , and f i I , :r ~~~a - c c  a-c a - . r c !  in cc~a - a - c a - t r u c t l c - - cac .

15. 1.Ic ’a - l .t (Ta-’ .rr - - a - - l a - - a -

The a c t ’c c - ]. c-pr r a t er  i n t e r f a c e  c - c - c a - k r -- I -  t o  c - p c - a - a - c :  a-’ t I a- -.- i ’ - ~-c ’ . -

cc - a - a - -  a- ‘a-a-b- a - c a c t a a-’ aI- . h a - a -  a - a - a - a - i s  wa -’ , : p t a -  ced c-n c - h - a - a - I -- c -  t he a - c - c i t :  c c - a - I d  Pa-

~j-~ c - i . a- i’a- I 1.

‘S
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l a - .  h a - a - c -n  C a - a - c - a -  a-’

ll~~-: ; a - a - i i a-c a - - a -  T a - a - a - b - i a - p  a-a -i p b - c t _ a - c -, a- - c a - a - a - c -  a - a - a - a -  a-: ,a; L a - a - a - - i  a - - a -  I a-a- c- a - a - a -  c- a- S

a - i a -’ a - ac - .: ‘a - :a - a- L. a- a ” ‘c ca-f a - c - a - L c -  a-i aa- ;~~~a- c a - .  I I ~~a-- : - ’ l l’ ,. ,- 
~ a - ’~~a- ia -~~ c-al r a -  a- a - I c c - a - i:

wa - u c-a - -a - a- ~ “ c -i a - a - a- c - a - a - a - a - a - a - a - a - Ia - . la -~a~ ’,. - a - i a - -c-. ca - - c tc - c’ . a -  a - f l  a- - c a - - a - ’  c-i’ - “:~~~ - . .  a a-a -

a - a - I- 1: a - a - a - c.a - c-i ;1 a - a~~l j ~~a- c -,’c - a - a - a - l  in p - l a - a - c a -  V a-

17. C’a - c - c : ia -a - - :  a-

The a - _ - a - a~a - , -a - -a- c- ra - t S  :‘aut  l i b - c a - 1Y  tO a-’ cc-a- u ire a - C : 7 - i~ ~y p a-r of c!a - a - c a - : l ; cp

I~; the c-i’ a- - a - a - t a r  w a - a - c  a-a-’;c.I- a-;: a- Ia-La-IS f o r  c la - -a - ’ . : a - in g  a c c e a - c a l b i l a - t a -- .
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—a-a- ‘a-- a -- -  “ - a-a- - -~~~~~~~~~~~~~ -~~~~~~~ -~~~~~~~ a- ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -.~~-, a- 
~~~
‘

‘
a-. a - - a - c- -i~~a- b - a - l a - a - -.a- I n foc - ’ a - a - a - ,- a - aa - i ; a - t l - a - - .a- a-, [i ., i a - a - a - i a -~~~- I a - a - -a- . a - - a - c -a a - r a - a - a’. ‘ia- ca-a-

1-a-c- a- a - - a - a - a - a - a - a -a- a - r a - ’ t a - c -  c.’a- a-~ a - a - s a - t l ’,;a -a - .i c--a - . a- a- . a - ; ’ , a - - l . a- a - a - a - a - a - a -  . i a - l c h  a - a - a - a - a - i a - a - - a - --i I a-a- c-~~ a - -

c o n d i t c - a - c - s  c-f’ a - c a - a d  - -a - a- a- -a - - a - a - a-a- - .  T a - c  c c - ’ a - l a - a -. a- a - a r c - c,- r .  c - f - a - a -’ a- , C a - a - a- a - a - .a- ‘a- t a - a -  

j  I a - r i c a -a - a - a -a - a -  , a -n~ ~ Pr a- a - a - c L c a -  a- . - - ci Ia - i i — a- - a - f , 1- - a- a - a - a -  a - a -  c a - t a -  a- - .-: a - t~~

‘a - a - a -a - - a - a - nd at a-ho  ;~~, a - a - n a-;~rn ca - a - a - .

3. a - i a - a-a-hcy c~~ - - a - a -~~~a-’ a - c-

a- The vi a - a - -;er d i sp l ay  c on :r a a -t  was a- a - a - c - a - a - a - rca - cd ~la - ; ac,a -a - a-a -al ..a-a-a-c ’ - -a- a - a - l a -  t h e  
- -

-a - a - a - a - a - e r i c  a-n ~at ica- cial ia- t a - a - a - a - c i a - r d  a-a- ca - C ia - a - a -  I f o r  r a -ea sur i r~ sc-r e -c rc i c-c-i a-a- a - a - a - a - c - c -. a-la ’

a c - ta - a - a -i c - c a - t r a c t  of the  viewer  d i sp l ay  v.~s tr a-ea -’su ,’e- d u s i a - a - a -  a- ca - c t p a - a - a - c c - a - a -- a - e r

and a test ac-ask .

The tes t ira-ask w a - a - s  p - laced  i.i t h e  c - a - I c r c - f o : . a -  la -olca -ur , a-a- nd a - c a - a - d c-I a- a-

a- were r e c o r d e d  for la-oth t he  exp oa - a - a-a- 3 ac-c d u n c ; a - : a -  c a - c -a-I a - a - r e a - ,s c~~ ti-a- c t a - a - c t  a - a - a - a - i - a -.

The rva- s~. was rc-a-’ers a-J to a l low Ia-i a- an a- era- c a-a- a-i set  a - c f  r e c c a - . ) a- a-i v a - l a i a-~a - .  a-.

. ‘a-
a- 

a- 4. D i st o r t i o n

The agnount of i a - a - a - a - N a - a  d I s t c a - a -c’ ttoa was cit a - a - a - ra- l a - a - c d  by c - L a -  c a - s c,- of a a-

p a - c c - I a - a - I c - a - i  t e c a - t a c - i c - a - o f  i ch - .a a - a - ia - ic - h  c-e t c - a - i  .a -c ’d a - a l a - a -  of l i nes  of t a - a - a - a -i l e n a - a - a - h - ;

loca ted ho rl zc -nta -lly, ver tically, ca-id d i a - a - a - o n a - c l i y  a-a- a - a - r a - a - cs t a - a - a -  I a - -  a-a-~~ a - a - .  t I t er

th~’sc pairs were ide n tified and r - a - - c -~ u rc , a - a - l  on th a- a -  n c - r c a - a- a - a - u r j a - a - c a -, a- c - s i c - a - c i a --

t ion was per fo rca -a -ed to arrive at t a - a - a - a -  p erc en t  of i - - a- c a -  d i a - a - a - a - a - a - t ; a - a -a-’a- ‘ 

for that viewer. ‘ - -

5. Sc- ia - c on_ P~- f 1 e c t a - - a a - a -,. a

viewer sct a-cen refl c a-a - L ance was d ca - a - ca - a - ’ . - ’ i a- a- a-! a - - a - ’ a - - a - a -- a--a- c a -u r i n g  a - a - a - a - c  r a t i o

cI  ap r a - cr en t  ‘c-c a - c e o  l a - a - a - i c - a -a- n c - a - ;  in f c a - a--~~ la -a - a - Pt a - n a- v i t a - a -  t b - a - a 1 l a - a -~ - t sc -a-c r a-’ e of 
- 

-~

t he  r e . a - i C a -  t a - a - c - -. .1 o f f , a - c t ; a - e  i n c - i a -a- c - a - a - a -  la - l uc - cl a - a - a - a - a - a -~ a- a - I ra- f c a- a - a - t  c a n d l a -- a - a -  c-n t a - c  
“

c~creen . L a - a - a - -  c - a - a - i l t a - c a - ; c a - c a - e  wa -a - c’, a- - a-- ca- a- a- , a- a - I  ,,-I a - . l ,  c., . a- a - a - c, a-- il a-. a- ., - .  - , .a - a - a -  , - I a - -a - ’. ’

tb -a- a- a - r h - l e a - n t  i l ] a - ; a - a - a - J c c a - a - a - 1 a - a e  ‘,,,..a - a - ’ a - c - a - c - a - a -a- a - c a - - a- I c- - i a - a - - a- a f c a - : a - ra- c ca - - l~~c a - a - a - a - a - L e a -  • ‘I

6. a-a- ’ c ’ 1 ’ - l l i t ’ c -

A va lue i a - - c a - a - c c  fo r  lr - a-a - a - f a -a - a - a -. I i cy  wa -s c a - l a - t~~ j~~c a -a- a- . ra - a - ’ a - a a n - .a- a- -~~a- I - - a l

wc -i ?rc a-~ rI r r a - — - a-. -a - a c-f t a - a - t a -  c-- c - t i c - c u  a - i l  a - c i a -~v c a - a - c- a - c - a- - - r a - - .L ~~-a - a - a - ; a - a - f  C- a-a- a-a- f ’ \ a - . a - - .’ a -

a - c c - it. The f - a -  la- a-a- . I c - a -’ - - a - a - .  ‘ t c - - a- ’ a-; - - a- ci e - a-

~ 
a-c —

a-’ “ — ‘~~~ a- .~~~ ,, 
~~~~~~~~~~,$~~~ a-ea-~~ a-4 ‘~_

-a- —

~~~~~~~~~~ __i_ _~~~~~~~~~~±~~~~~ ~~~~~~



o r- - a - . a - -a - i - a - t t~~a-~a- — a--a-a-na -Ia -’a-a-c -
- 

—

o Sca -.ca - lc ,- t l c a - i  a- ci a - a - a -_ n t  fa-a - ] i, -- - c c - f f

- - a - i a-- a- a- —

c,- D l a - a - - I a - c y  l a - a- a - a - a - a -a - a -c a-a- ‘- a - a - ’ c - c - a - a -- a -  -

a-~ l a - a -a - a- Ia -v 1a - a - - ” a a - a - a a- a-a- a-a- a-c- — a - - c r c - a -a- a-. a-, cI a - ,—’c :1

o L - a - a - ; - 1 a - a -y c - e r a - c r e s t

• Sc - a - a - a -a-c a-a- r e f l e ” t a -’a- r-a - c-

- 
a- T ia - c  va-a-a- i~a- lc ta - l ra- a-a- a - a - a - t a - l a - - a -  is a- a -h o ; .-a - a - in  T a -a -b i a - .  1V.’ ? . .- a-

‘a-

. V~ a- - -a-a- I ra- c /a-c- a- a - a - - a -. a-— - a- - - —

A c - a - a - a - a - a -l.a-cr of f a c t o r s  ca -a -a - i n f l u e n ce  a - la - a -  v i a - -a-a- I a- -g  a - c a - a - N a - c  -a- , :a- ’c- a-a- a-c c; t a - a - a -a - c - a -a- - -

bein g the presence of a screen hoc-c! , ang le ci t b - c a -  s c - r c a - c a -, t ’c.  - a-- c a - c - c  c-c r oon
lua -ia -’a -anc a-~, end the ba ia -ic des ign of t a -- a-c un it  i a - s e l f .  The ~~~~c- ’c - r c a - a - ca -a -nt c-f

tc raen angie ‘a- a-a - a  accca -a-p l i a - a - a- a - a - a - I  w i t h  c ia - ca- use of an a - c a - a - Na - l i a r  coa a - a sa - ; , which

p c - a - a -a -a -it t~a-d a- a - a - ri a ccura t e  a- .a -’~ ; lC ra-’ c c a - a - a - a - , u a -a - - r  a- a- ia - Ia - c -n r a - o ra - i, a - j  v i t a - cc.’lra -g d l s t a - a - - n c - , a -~~. -

8. Fca-a- ’a - ’ a - a - ’

Tb -i a- t a - a - a - a -: wa-i,~ c - a -  n j a - a - c t a - a -,I in two a-a- c-~a-c--- - a- a - .  The f ir s :  c- -a-a-: a t e s t  /

sl ’a-a- -a-c l a- .t ing t a - c a - a -  S c a l a - a - a - a- a - - I  a-a - f  a ca- a-ia- a- a -~ -, l’; a - a - a - i c - a - a - o f  ic .a- a-, c ., a-Ia - c -a - a -a - c a - i a - a -a; ta -a - t’ ’l~j a -’ a-a- a-c d

ta - a -p to t - o t t a - ’,-,. Tic- - a ’. a- a- - I a - c h i c -  was  foc ’a - a - a - - a -d cc- i c  a - L a - c c  c ’ ,i t a - a  a-a- tI’.~ c tL - r

coc a - a -c r c  a - a - a -- i c e n ter  w- a -c b a - c - u -a- a - i -a - a -  i a --a - to v i ew .  ‘ ia - a - a- c a - a - a - a - a - a - a - cr ca-I t a-. ’ a - a - a - ,s t h c -  c a - n I

t~ l a - a - a - a - P c - c -- a - a - ’a-’d a - . , a - a - a -  r i a- ca- c’a - a - - c-t a- ,-l . Ta - a - c  a- a- co r d  a- ca-~~. c - rc a- a-~c-a - r c - l 1 c - a - l  t a - a - a -  jfl S(a -ta -a - a - (a -fl —

ac a-d rc ’ c- c- - ,a - i~ of f ive  r -c lcr of ~ cho a- reco~ d~~cig a-. i a - a -a- L r c - - ’ i u a -  a - c  y of a-a- ..‘ a-a-a- .~~a -a - ; a t t e r  “
~~~-

a- an l a - a - a -  a - i a - i a - a - a - a - i c r , r a - a - a - c -.

9. P1.- a - a - c a -n Tc , - a - a - c - : a- r e

A dig ital r c a - i t  I : .  a - c r  a - a - a - I c  a va -  l.a -c a-IC t r -’a -a - n a - a - a - - a - - c -  p a - a - a c - a -  a - - s c -  u t~~li :c  I

t o a - a - e~ a- a - a - a -~~ a- 11 .-a- a - a - c - ta - a - a -- ) fjla - a - a - a - a - c t c  t c ,c- a - ’ c a - a - ,’a - t a - a - ? a - a -; a - i a - a - - a -  v a - a - a - l a --a - c a-a- a - . a - c i - a -a- -Cd t i r c~ w a r -

C l - a - a -  a - a - .

~o . a - : a -’- -~ - -

‘a- la -c T a - a - l a - c  .a - ” ,a - t )  of t a - a-i .- i - a - a - -.r  a - a - a -a - i !  c a - a - ’ , i _ a - c . f a -’!~~~~i t a- , t~ a a - a- - c ;

of -a- c a - a - - a -  i — f - ’ -:ca1, r.a-’~~r r .  T a - a - a -, c’ c - a - a - ,a i :a - ’a- - a - a - a - r a - l a - a -  t a - a -,a a - ,i~~a - . l 1  a - .- . a - a - i p r C a - S —

a-a - a - : a - ’o ~a - a -’ a - ,a- a--a- a-a- . The .A — a - : . ’l ’ , l a l a - a - ; ; c a - - a - r ; a -a - r  ‘‘-a - Ic ~ I a - r a -~ — a -a - a - 1 t a - - a- - ‘-‘~~1y ., a- a - a - a - l a - c i t

a - a - a - a - a - a - a - C  c - c a - a - a - a -’, ,  e I a - a - ’• a-’- l a - ,  c a - ’ ,’ ;- - . a - a-: ’ : a - - a- - a -  ~‘ a- c’ a- . c - a - I a - _ c a - a- c-f a- - c

c a - a - - a -a- a- - a - a - a-a -- . —, - a- a - a -  a- c- a - a - l a - a - a -  - a - l a -  a- , a - a- - a - ’ . a-’’. . a- — . a- — a - ,  I - ‘ - a-, a- - a- a- - c a- a- a-

a- a-,.. a-.a- ,.’,, a- c-,a-..- .a-’a-a-.,,a-~a- ,. a-a-.~ ‘ - — - ‘a-’..., a - - .  ~~~~. ~~~~~ a-. -~ a-a - : ‘~~ r.&’~~~~a -: ~-,..a-. ia-a-5a- .L..  .. .a-- .aa-.r”a- .~ ..,a a-

-‘ ,c’ ’ - a - a - _ a  a- . a-- ,a 

a- a-,,



- - - U
is u sed  w a - a - c a - a - tha- c- u b - .i ec-t \’c- e l l a - c - a -  a- of - a - a l  - a - . - - c -  ca - f  i a - t a - a - c  a- , c - a - ,  ‘fr -c
a - c ’,a- a - a - a -ca- ’a - e  v a - l a - a - a -  c L  rb - a - a -  a - a - a -  ra - - a - a - .i; a a - ’, -a - ‘-‘ c - ’ --  i a - a - a -a-- a - C a - - I .

11. a - — Y  (- ‘-a-- I ~a- l a - . a -, a-
a-

c a- a - a --’ - i c - - c - a - i a - i - a - a - n  a - - -  a- a- - a - a - a’ :

T:a - a - c -  a-a- a - ’ c a - c r Ja - v a - cf  a-a- ia- c’. X’-Y a- - r a - d  ir a - a- a-a- a--, a - a - - a - a - i a - i a - c -  t a- -c a- ; a -- a- a--~~~~
a- a-~~

c l a - a - a - a -l a-- a - a - c - r

a- w e re d e t e a - a - c I a - a - - a - c -  c a - i a - h  a a - a - a - c c  l a - i c - - c  a- ,- a - a - t ~~j c r~~f~~c h e ,  La-n a - a - a - n  a ; . a -a-a-~~ a- 1’ a - l . a - ca- 

-

~ i c r oI ic ~a - - a we re  a - a -  1cc -a - ed  w i t h  a - a - a c -  wee 01 a - l . a - a -  gc- i  ia--Ja -a- ’a-, an- a - a- a - a - c c -  a c tu2 . i

f i n a l  arc -a s  lo c at e d  ware  rca-ca-c-hod to de a - e r c a -c i n e  th e  r e l a - i c -b i l it y  of L a - a - c -  l a - aa - i a - cx - -

syst e a- . ~ s in il ar  p r o c e d u r e  was p e r for r i e d  w i t h  the  f r z a- ’ca ~cs i t i o a-  l a - d i c a t c a - .  ‘ -

12. l.a-nit  S t abi l  i t y  —

a- The viewers  were tes ted  i nd i vi ,d ua i ly fo r  s t a bI l i ty , slcc,u ]aa - Ir a - a- a c t u a l  
— 

-

user cer.ditio’is ~s f l a - I C I a -  as p o s sib l e .  L e a - e r a - a -i as sa-ell as fr o n t — t o — b a c k  .. a-

la-a -ove :a-ient s were  observed and r eco rded .  - -

11, I a - -a - a - - - a - a - a - • c c - & ’  - 

a-

The ~ a - C -a - c - J U a - a -a- recu ired to changa-a- a-ca- la-ca -a-p was deterna-Ined . Ta-a - c cas e  of

rec aval and ins er tion of a c a - c - .a-’ laa-a- a- -
~ was tea - a - a - c d  by a c t u a l l y  p e r f o r c n f n g  t h is ‘

a- 
-

t a- .c ;b - wi t h c a - c ia -  vl c - a - -a- i u-a- d c- a- c o n s ld e r a t i c c e a -

1~~. a- -a - a - a - c. r~ - a - a-

Tha -- a- a-a - I a - a -  we re  d i s a - a - c a - a - a - a - a - b l e d  and i ra - a - p a -a - c a - cd  to ob t a - c i a - c  an eva lu a t ion  of

coca -pea - ta -nt cr.a terials . The r r , t l a - ’ a - a -a-a- wero ba-i a- a- e d on the quantities ca-f steel ,

‘ca - a - a- i a - , and f l ia-- a-a- a--~,la s ua -a - ca-’ I in c o n s t r u c t i o n .  - - - 

a-

15. I c - i a -  c ;- ’ a-- - r , , t 4 ’ ) a - a -

T b - a - a - a - c c - t a - a - c L  a -a -; --~- r . a - a - t a - a - r  I a - a - !  - - r fa - .a -a - a - c - a-~~a - ’ a - a - j a -c’a-j to o p er a - a - c c  a-he c’iewers a-

wa ca - c-a- a - a - l u - a - t e a - I. ta-i ’ a - a - a - c  i c a -  u - a - c -  p 1.- a - a- c d  cri whether a- Ic e c - a - i t S  cou ld  Pc c - I a - a - s a - a - c - - i  a-’

v it a - a - c - Ia - a - a - c r t a - a - a - i a - 1. -

IV- f-
‘a - a -  -

~ 

:‘.. 

- a-~~a-a-~ - - - a- a - ,  ‘a- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -



-~~ ‘ a - .  - a - a -a-a-a--a--a-” —a- - ~~~~~~~~~~~~~~~~~~~~~~ a - — - ~~~~ -— .---, .~~~-.a-’a-.-’-----,- .,a-- .. ’a-’a-’~~~~’ ~~~~~~~~~~~~~~~~~~ -a-a-a-,. ~~~~~~~~~~~~~~~~~~~~ a- —a- a--a-a-a-a-. 

~IluI~~

16.  P a-c r. ca - cc C a-a- ”r~~a- a - a - ’

a - a - ic - a -cISc - l a - c a - a - - a - a - a -c a - l a - a - c - -a- a -’ a - .a-i - i a - a - - a - c a -  a- - - a - t ’,, a f - ’ a - a - a  c o l a  a- a - a - a - ’  of

t } . a-,a- c -a - a - -a - f  ; ‘ a - a - r i a - a - J  :,rNi a-,. a - f  c , a - , , , c- ‘ l a -,a - .a - a-a- a - a - .  a-
~~ a- ,- a - ’ c - a -.a--  - c a -a- , c - - a - a ,- ,-_ 

ca- a - c  • -J a - a-,, - -I l a - _ a- c - c a - a -a - la - a - . a - a - a -~’,. a - v . a - l a - - a - a - t a - a - a - a - c -  wa-a- a-~ 
a-’ a — - a - a -  a - a - a - c - a - a -  ca- f a - - a- a- a-

,a-ca- a-. a - a -a -a - - a - U f l l  a-f i - c - a - a - a - IVa - c c - a - a - a -  a-’~ a - 1 in ~~ a-tv , 1 - a - .~~ a - a -. ,

17.  Cic,’i r a - t r~

The coca- a - .r c - c - n a - a  :-oc. t l i~a a -a - ly to r e-~uir ca-  a c - a - c  type  of C I c - a - a - a - a - .~a- a-a-’c a-

l y t he  c - p er a -t or  were  ta- a-a- c- a-i aca- a-a- b a - a - i s  f a - r  c- i  a - a - i a - -a- ac cess ib i l i t y .

Ease of c-pa -cra - cr,ca-c access to a - i a - ca -  l a -a -a - c a - a - , cc a - a - -~a-a-a -n ; c ca-c r , a- a- i d t a - a - c a  ca - i r a - or  a-. a - ,  a-a- ta- c- a-a-. ‘a--a - c- a - a -

evaluated .

18. a-lic rofla -hc ’ Lca-a-J/U’-a - l o c - - c i

The ease of a-a-clcro ficha -ca - i a - a - c a - d l I f l g  a - a - a - a - a - a -  i ra - .a - r - r a - i - c a - ! r a -~-a - c-va1 p r o c e d u r es  
-

‘

were considered for this cnt ’-~ orv . Ara- Out~a-,a- a- - t i c  r b - -a-- a - a - i a -  a-a- u i c r a - a -: ,a - - a- a - a a - a  ca r r i e r

was con s id c r c a - l  a L a - - c - t a - i -a-ce Ia - .  a - a - t a - c a - a - a - c, in n a -a- d c - a - i o n  a - a - - t I , a- ~ er a-~- a - a - l  a - a - i c r a - cf I c -h a -

handling chacacter i a - a -a - i v : - .

19. l.a-a- a ‘ a- ~~~~a -’ f l ’3~~~’ Sw i a - c ’a - i

The a-bility a-ca - adjust screen b r i~~ht a - a - ess  w a --. a a -  ~ x c - .- a - ia - c a- -a -3 . A ia-a -a--a -c r

i ra -a- a - c -r a - s i ty  position on the laa-a-p switch to € a - a - c tLn d  u ca - a t a - l a  Iar ip l I f e  wa - a -a -

considered d.a-sirzcbic.

a- 20. Cor.a-,a-ructic .c~~ e.c1~ n - 

- 
a- 

‘. a--

Un ita- design wa-s evaluated In r c a - l a t I cn  to a-he  a - a - a - o a -t u l c - - r i t v  of the

v i ; a - .a - e r  coa- np ocients .

B. E v a l u a t i cn  la- a-’, a - c - ’ a - c~ t c - t ’s

Lac~ t u l l  a-41a- a -ta- I a - a - i c - L a - I l  i a - c a - a -a- a - a - a -a - a - a - a - a - a - a -a- Wa - i a-, t~ d , , i a - a - . l L ta - a -~ ia -i ~~ c c ,a- L a -,. , , a- - a - c a - a- , a - a - L L a - . a -a- . .

• Scrcca-n size

• Unit yc a-a -a -2 ’ .t

t i a - a - ~~a-~~~ia - a - a- i a -
a-

a- , ,

Ia I a - c - c - f c c  ca - la - a -I c - a -
- a -  ( a - a - a - a -

.

~~ 

.~~~~_ . a- a--- . ’ ~~~~~~~ . -~~~~ _ -—~~~~~~~~



w ‘~~‘~~“ .a-w a- a-—a-- a-a- ‘- a-a-- —- 
~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~ ‘•“~ ‘ ‘ ‘a - a -  a- a-.a- a - a - a - a - a - . a - a - a - _ . a -
~

.. .a-
~~~

...a--_.-a- .-
~~

a- a-a-_ . .a- .  a-..a- . .a - a - ’  Va-a- ,a-
~
a-

~~
a--a-_-a-

~~
-_ a -  a-..a-a-a-

~~~.~~a-a-a-~
a-a- 

~pa-~a-a-~~ a-a- -~~~~~~~
a-”a- a-’a-

a-

(a- I - a- - i a - -a - a - a - a - a - a -c-

• Ca-a-a - a - a - ta -. a-ca-

a a - c - a - a - -a- c - a -  a - . f t —  c - a - c- - a - a - - ca-

o La-. b- IJa -  - a- I •

ta- V I a - a - a - a - ia - a -a - a - ..a -c , lt-

• Ia -c - ia -
- • Fraa- c p a s t a - i o u  Ia - a-ai ic a -c t a- a-a- r

• X—Y gr id  tnd~,-x
‘ 

• P la t e n / c ar r i er  ~ a - - a - c - a - a - a - r t
-

- - 
.c i .-oad ing /un ” a-’adi ng

• Uni t ope.rati oa -a-

• Laa-a-a-p inte nsi ty car .t rol

• P i C a - C c- t c ’a - :pc ra -a -tu r c

• Noise 1ea -- -c - i

• Vita -ra t i c - r i ’ -

• ~ta-a- a- lila -c’

• Con .- .a -a - a - a a - a - c t l. a - a - a - a - -  -

~a- C ie - a - a - a - th g  
-

o La - ca -a -a - r c a - p l n c e a - a - a - e n t  a-

C. Lc-’ a - a - i u c - t i cr a - i -.a - I Z b t l r a -a-~ Pa - c a - er  a-

Each f u l l  s ize viewer e~’a - lu .- a - t c - d  wa~ c- a- a- -a- a- c - a -  c a - f  a - a - c - a - i a -- - a- a a - c c - a - a - - c - r I ‘al ~a - cj ~a- a- a- ’a - :  .~ 
‘

ra-a-atr~~:. whIch assigned a ca - a - a - a - a - l a - a - a r vniu~ cc the  j a- a- : c a - a- a - a - -c- ca- of a - c a -’ I a - t i l t  Lea -a -

each ,.a - l I c i a -O C t  a - a -r j a - . t i~ te sted . Ta-ce hiEher a - l a - a - a -  rca - a- a - a -  , ta - a - a - -  b a - a - t a - c r  a-he t a -a - i t
a- 

, a- ’ perforied in t l . - a -  a- ca tc- ~ ory . TIc-a- nu ca - a -ea - a -la -nl, w.a-,i~~~rIc-g c-re cess for rcd th e hc - c - i .s

‘ a- ’ f u r  e e c - a - p a - r i n g  each v I ,w e r  ic-a- ove ra l l  pc -rica -ra-”~.cna -e In rel ation to other unit-s

- te~~t’ c a - l . Th~ ca- a -a - i Lia - t .tn~ ca-a- a-a - c a - r i  a- used la - a -  l. a- a-’ r ’ a - c . : a - f c . d  ii’ b - c a - l a - I C  I Va-- i

- 1 1 2
L 

‘
. a- a- . . . .a-a- , . - a-~’ 

- .:~~~~ -
a- 

~~~~
- .. ~~~~a-~~~ . a - ;- a- ’;i,



T,a- ’’,~~/ ’V, 1 j .’a - - ia-a-- ’’ I a - a - ’ ( . ‘ a-a- a- L a - - a - i a - a - c a - .  a-’ a- - a- a - , a -  -c ‘ - a-, a-’ ‘ a-

11 1 1L1 11T1_~ILJiiT~L~Ijca--p 0 
- 

x - ’- ’ c -, - ,a- c’ . , a-

(in b-~- r .r a - a -a- 2 , 7 - - a -  1 a - a - .  - • a - a - . a -  - a - c

4 .1-6 2 a- ~~~ a- ’ 2
a- . .1 6 a- - -a - C c - . r  a - a - c- a - ’

a-
a- C- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4 _±a-...a-.. .
’ 

; a - . a - -~~a - a  c . - ,’a - a - a - a - -~
FT-c tolut io n 0 - a - r C C  0 ~

a- (~a- a-- 2

~u Off  40 I a -  a- 1 ~~~~~~~~~~~~~~
2 a - . 1- -.O 2 a- V a - a - I a - a -  L a - - a - - a - a - c - a --a- Pc-o r 0
12. 1- ~~a- 3 1 a - a - a- a - a - - a - a - a c-a -  1
0 12  ______ _______ C a-ia- a-a- 2

% I rnaa -e Dc - c oca - a - a - a - a - Oca-a - r 1 0 L~ c a - - a- a- a- 3
________ ____- 

Le:s thca -i 1 I 
~~~~~~ U t Qp ~ c a - tj o a - l pc) r  0

D~ pI a y Lurn rca- a- ’cce 0-100 a- 
~ atc ~~~ CiorV

Mar, imurn  (~n t4I TS ) 101.200 1 Ca- a -c d 2
201a-300 2 _________________ — 

E x c c - a - - a - a-a- a- 3

a - .  _a-____ ~~~~~~~~~~~~~~~~~~ L~-rp I n a - a - rc a - a - a- y No 0

Lua- a-- iia --wn~e Ta-, F a a - I - O f f  Oa-.a-er CO 0 Sw tcPa - Yea - 1
Ia - a -c a - a - r , cd a - c a - e or Corners 40 . 1a -CO 

P a - a - a - ca- a--c I’c a--r r a - a - rc a - a - c a - r~ Ca--er -a - - I U
25.1-40 2 (I ra- ‘Fl 91-105 1
16. 1-25 3 a- 0-a-T O 2

______ 
c-rn 4 a- -

~~~ 
a-a-

______ ____ a- 
r a - c - - a -~~~~t r - - - a-~ ia-t~a-~. , a - a - a -  0

O .a-~ ’~y Contr~~t 0-4 0 f In  Cec cbeIs ( 4 I-~Q 1
4.1- 10 1 2
1 0 . 1- 10  2 _——-—— —

Unit Va - t- rc - a - . .n M~ a - c’a- — 5
Ove r 20 4 M a-a- o r 2

— -.——_—.--_a- - ——a-—-——— f a - - ’c’a- c’ C-
a-a-a-r ca - ca - V a -~le:a-ar-c e Ovcr 5 Q a - . a - _a-_ _ __a-,_,a-,,a-a-_a-

~ 
a- _a-_a-_a

-
a- 

.27- .5 Unc ’a- .~a - a - a -~~a - . i a - t~~ Pc-a-or 0
a - .  ., a-. Satisfact ory I

a- ~~
‘‘

~~

a-

~~ Cord 2
—a -———  

a- 
———— F~ cc a - a -c - t  3

Le~ibi ity Surnm9ry (Ta-S 0 — — _
~
_a-a-__

~

__
8a - 12 2 (inca - De s a-~ ri Poor 0

13-18 4 Sa - a - t i a - fa c t ory  
-

10-73 6 Goad 2

F’ c _ a -r- a- c 3
V a- a -a-a-~~ra-g Ar . a-~~ Pc-or 0 ~~~~~~~~~~~~~~~~ 

.a-
~~~~~~~

— _ a - .a-.a-__ .a-_

Sat ia - f i a - c r o ty  Ca - a - a - a -a - a - a - a - - c a - c l  P ca- ,r 0

Ga-cl a- 2 a -. ’: c a - a - a - a - a - a - a - a - ;  a - a -a- c a - c .a- a--y

~ cc~ I 2
a- I a - c - a - a; U n , f - a - rn  a - a - i  P a-a-o r 0 I- -a - - - a - - ~ a- J 3

- - 

_ .

~

____  . a - _ , t a - a -

~~~~~

’a-a-a-a
-

2 ~~‘a -~a - - a -’ a -~a-~a - ,a -  . a-- ., a- I -

3 S~ti sf~ca-a-ry I
— -a - ’-’ Co-a--i I 2

F c c - a - - a - l a - a - a - t on F - a - a - a - 0 a- a - a - ’  Ia - ’a-~ [,, a-a-_ 
3

- - ~~~~~ a - a-: L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
a- 

a- 

a-
~~~~ flI 

_____ a- a - a -  I

T v — rc
a - l a -  
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~~~~~~~~ T 3 
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111. T a -  T SL,1a - a- ’ i

i _ c a -  a- a- a - a - a - a -a- a - i  - - a -a - a - a- c a - a - a- ‘a- ’ - a-. ’ a - - a-. c a - a - -  a- . a - a - a - a -  a- a- Ca- a- a - a - a - a -a- _ a - a - -a- a-, a-.’ c a - a - - a - - a -  a - a -  a- a-

ia - a - . Ic 1~ a- ’ b - .  a-
a- a- d~~~~ a - a -a-,s ; - a- e’-a - i a - f  t a - c a- a - a - . . ‘ a - a - ’  -~ c - a - c -  V-a - -.’ ( d c ~ 

a - ’
a- a - a - c- a - - c - l a - -  -a - I ’

a-I

1. ~‘~a-e~l~ J.

T a - a - a -a- se iec -t ioa -i  of ~valia-a tI c - a -  ca - i t e r i a  a - . ’; - .1 ~~:‘i a - - i a t i a - a -~ f a a -a- t a - c - s  wa- a-

a-a - c - d c  ba~’c’d upon sub ,~ccct . ive an a l y si s  cf ca - a - a r t a - a - a - a - a -s f o r  c a - l c a - a -c a - f i c T - c c  a - i C ’ca -’a - a - c - a - .

The f i na l  r c - a - a -~a - l n g s  of t he  fu I ~ s ic-c  v a -’ a- - a-a-ea -ra - ; eva -a l a - a - a - t a - - I  f or  a - i a - i s  r ca -p a - a - a - a -a- r e f l e c t

the a - a -ta- s ub i e c t i ve  j u d a- L ” O r a - t a-a- . lice , a - : a - a - - a-l T e a - i a -  c a - a - c a - c - a - c -  c-i a - -~- -a , a -~ ic v lc ’ a- a- .-a -

u n i t s  ca-cay n a - a -a- a dhere  to a - h a - - s e  r ar a -k l n g s  ca- ca-~~a -r  d i f f ~~r ccr a - a -a - t a - a - a -a - a -  c a a - c~~i t i a - a - a - a - .

The v ie a-. a - C t ’~ w a - r e  not  c - -a - a -’ - a - a - a - c a - I  ta - a - e r a-c~a-~~ -a - i a - a -  ‘a t a - c -  a - a -~~ t a - - a - lE a - , a - a - a - .~ I
as a result  r.o cc cl-a - - a - T e a - a - c- or r e c e a - . : c a - a ’ a -~~t i c a - a - a - ;  a re  a - a - a - c - e ca- s to :a - h i l lt y  t o  Ia -

w i c - a- a - s t a r , . a -  cy t r & a - a-a-a-e e a - a - v i r c a - a - a - : ’. a c a - a - a i  a- a - c- u aa - - a- .r conda-Ltia-a-’c- c’ .

A d . a - i t I o a - a - a l  d a t a , a- -cot p a - c - a - a -  a- . a - a - - a - I  in t he  a - , c - a - a - a - .  a - a -  a - a - a - a- I c - a -, , c u - - I a -  ca -a-a-

c p a - I c c - c - i  l caa - c ses  . a - a - a - a - I ]  ‘a-bie , sa-r c- ea --a- c a l e r a - a - , n a r r o t  ~.v c- a - 1 a - a a - c r i p t i a - r.s ,

ea -, a-,a - . , ~~~~ ca - e l i  c a - a - c a - a -d i a - c  e.a -c.a - a -  a- a - , a - - a- a- -- ’. I a- I a -a - :a - c - a - a - a- a-a- .-- a -  c - - a - a - a - i ’  c a - a - a - -a- -ia- - 
a-r a--a- c c a- a - t a -  c a - a- . ia-a-

not coa-a-a-; Y.r- a- a -cd s ig n if i ca nt  f o r  a-’ a - c’.l- , i n ca -  pur~cc’ a-a - a -  a-a- , bu t  dccc; p a - - cc - i a - i c ’  a c - a - a - a - a - c -

a- c- n r a -p l e a - c  cc’a- ’cra-il d e ’a - c a - r i p a - i o r  of c- a - a - c a - c  u n i t .  TnIs  a- ca-i li t  a- c ra -- ;~. a- l a - a - t a - -  IS cc - c - a - —

t a m ed ía- t h e  data  ccl i c c - t i c -n  fo r a - a - a -a-a which a~~e ca -v a - a - a-i a- a - t a - I a-c u ç c - r a -  ra- :a - a - a - e a a -a-. f - a-a- a-a-a- a-a-

the M~~u t a - a - r a -t Gca a- a - c -ra l  ‘ a; U c a- f ic e .  a-

Cc a - a -,,, ia - a - r c a - a - a - a - c d  c r i te r I a  a - a - a - a - a -  c - l a -cc ’ i a - a - a - c t  a- .i ic  - ‘-a- the a- a - a - a - a - :  a - a - a - y  t a - l i e ., ‘ . a - a -~’. a- a-a-

a l l  v i a -  - ‘a - a r :  e - : . a - i u . a - c - c -,i h a d  t a - a - c a - a - a - a - c a - a - c -  c - a - c - a - i a - i c - a - ;. a - a - i s  v a - S  d a - ’ a - - a -  t o  c - i a - a - a - a - i f ’.’

t a - a -  data a - a - c r y  t a - a - c - l a - a - a - c  a-ca-c to ia - re a r - n t  a- a- c c - a - a -, a - a -” c tr .r ’a- ‘— c a - a - a -  a- a- rc a - i a-’ a- a - a - a - a - i t’ a - ’ - - a - a - a - l a - lta- C a-

ra - a - e v l e a - a-ca -.a- s a - - a -.a - a - l a -, a - a - t a - c - a -’ -

a-i
Eaci. i a - a - i l  a - l . a - a -  a - ’ i e a -.a - a - - r  a-a- - a - - a -  a- a- a - a -’- ’ . ; a - a - a - a - I a -a - a -- .a - -a - a - I a - a -~~a- a- c- l a -a- ’, a - - - r i c a - a - -  a - a - a - a - a -  c~

a - a - a -  h t h  2- a - a - I a - a - c - a - a - i a - a - a - X  a- - a - .’a - i ’.a- . i( J c . i U, ’r a - r~ L lc-’a- , c-a-’ , .3 C ’ c c - ’a- a- . a- to t Ta - c- b O a - a - a - b - a - a - a - a - i a - i t  c a - a - c S

a- a - c c - ’ a t a a - a -  t e a - a - -i - a - .  ‘a - /c a-’ , a - c a - a - I c -  to p a - . . . a- a - .

a- 
L a -

:’
-

_ a-~~ . -~~~~~~~~ . , ,~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 
2- -~~~:, .

- a - -  a--- —- a-~~ _ a--’ a- --~~~ a--a-- —a- --a- a- a- - a- a-- -



- -  a-~~~~~~~- ‘~ a- a-~~~~ , a - , a -  a-a- ,,a-~~~ ~~~., a- - a- a- - a-a-_a-w
a-; 

_______

la-- a-.

‘I~~c- d a t a  p r c scn t e d  I a -  b a - a - - L I  u a- a - - a -  c- a- a - - a-’ t a - - c - I ra- a-, a - a - a -  a-’ ‘~‘. a - t a -  a - a - I a - a - .  cf 

-

ca - c - c  a - a - n i t  supp l i ed  t a-.’ t a - a - c -  r ca-c c ’c a - c a - c \ e  a - a - a - a -~ - a - :  -a- a - a - c - a - a - e r  ac- i . - - ’- : a - a - i s a - i  l a - a - a - a - a - C c -  a-a -a -a- I

a-c a- .c - I - i -,- a - a --d h a -- - r a - , c S- . ’a ) , i . a - r  a - Ca- a - a -  a - a - a -a - c - L a -  c- - i  a - a - - a- a- : a - i e a - l - a - a - a -’ a c c . ; - a - a - c -~~i. t v .

2 .  i a - r n a -  a - I ’ a -a -a - t~ , a - - a a -  .‘ c- a - a - a - l a - a -  -a -

T~ .a-a- a - - I a - a - c a - a -  a-a- a - a - i l  S i c - a - .  a-a-i ~-,- -: a-: a-a-, a-~ ’~ a- a - a - a - a -a- ., f a - c - a -  a- i j a -  r a - - .-o rt  - . - a - - a- ’ a-a-a-

r a - , r a - a- .I ca - s fa - l i e ; ’.,:

• N M I— 90 71

* ~ CR—4 Ia- i. ’A 67

• 1451 — Mln i— ’2at  TN 67 -

• WSI — NInI—Cat ?Ioa- II 66 a- a-
-

• Datagraphix — Dat a - a - a - a - a t e  100 01>

• I a -a - - a -j —14

• btealic- t Vantage CO~I IV - (a-c

• Ecu ac-a-d Howel l  a - a - F 1020 59

• Quar i tor  310 59 ~ Ya-

• R e a i 1 st — ~ ta- l4 57

• GAF 728700 54 a-

All a-a - c c - tta - evaluated were ~ca-dged to  T a - a - c  ~a - a - c r a -  e~a - t i a - c f a c t o r l l y  f a r  t he  -

m a - c  na -led pu rpose  of v iew i n g  ~ a - a - a-l a - -a- - a d  lc’.g 2-a - l . a- a - a - a - - I  4h-X c’ .a-l c, a - r a -a - , t I c -b e .  Ta-a-c r -a - t Ta-a- a-a- a-

a ba -a-c . r e f l e c t  uc - it  p e r f o r ra - a ra - ce  ia-a- tcr-isca- of a-a- ca- c by an c c ç , - r a - a - a -a - r .  l a - -a - a - h a - i a - l a-c r

ratings indicate ea-~u i b - a -- a -c a - ’a -t d e s i g n  and p e r f o i r . a-ce t a- a - a t  would  a- a - a -i a - a - i a - - a -  Z ta-a-

a- operator fati a -~uc and i n c r e a se  e f f i c i e n c y  ev~~: cx tena -’ied p c -r I c - - d a  of t ia-a- e due

t o b e t t e r  ia - a - a-a -ge disp lay a-’ittd unit e j a - a- a - r c a - a - t i o n .

Eclect ic -a-a- ca-f e q u i p c - a - - - a t  - ‘h e - a - I d  c-a- - a - a -  --c t a - - a - a - i a -- ba -a c c-a-I c-n ’ oc-a - r a-c~- a - a - a - -
I-.

t a - a - t . a - 1a - ; ai c a - a - ra- .a- , Ia - a _ a - a -  a - a - a - a - i d  i n c - I a - - i a - a -  c c a - n s i d r a - a -. a - t  I a - a -  ca-f l e a - c a - a -  a-’o a -  d a I a - a - a -d a - a - :
a-ad

- pc~a - i f 4 - a -  a - ; -c ’l  : a - c a - t c a - a -  ‘ - C’ - a - - t va-a-a- s not cc ’n ci a - a - a - c-d in r c a - a - a - a - - a -i a - a - a- a-a- a-a - i . e a- -a- : a - l ; a - a - a - a - a - -a- . _

Ia - a - - .- - a - -a - r , cc-c t I a - a -  a - a - a - a - a - a - a - a -i a - - a- a - c r y  cca - a - a - a -’ a- dcc -a-’ .a - a - ia - a -a - - c l a - a -  ( - ca - a - a - a - a -~~i a -t~~a- a-a -’a- a-a-- a - a - h  c c - a - c a - c a -  ‘.a-

Pa- -li  
a- --

— — **~~~~~ .,‘~~~~~ A S . a - a - ;r. a- , -Wa a- ’r a- . - -, a - - ’  a - - . . 
¶
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a- -a--- a-— a-,
~~~~

,a-a-a-a-_ -a-a----.—._,_
~~~

a- a---  -a-- 

~

a-_

~~

a-a-a-a- a-a-__7_a-•a-•a-_a-a- •a-a-•_a-

~~

a- -‘--“a-•-a-—’--a-~~--’-~ w—a--a- - 
a-’ a-~~ a-a-a- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a- 
~TI~~~~~~~~~ 

:a-, 
~~~~~~~~ 

:~ ~~ :a -

ha --a - a - I - ca - c-ca- — ‘~ F .a- II-Otf
Lo.v l, a- ,: a- - -, a -~~c a - a - a - a - - ’ca- 2 4 a-a-a- 4 -a- 4 3 1 4 4 3

t a -” ;a -I a - i c a - - a -- a - — %  Fj Il O~’f
h a-- la- I. ’ .a- : n a - t : : a a - c c a --c 3 3 3 3 3 3 3 4 2 4 2 - c

im a - a -c -a- Duo ’: a- ia- - a-
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