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SUMMARY 

The Nat iona l  C r im ina l  J u s t i c e  Reference Serv ice  under 

c o n t r a c t  to the Na t iona l  I n s t i t u t e  of J u s t i c e  d i s t r i b u t e s  and 

c i t e  huge q u a n t i t i e s  of documents p r o v i d i n g  t e x t u a l  i n f o r m a t i o n  

on sub jec t s  of i n t e r e s t  to the c r i m i n a l  j u s t i c e  community. They 

are v i t a l l y  i n t e r e s t e d  in improv ing  the c o s t - e f f e c t i v e n e s s  of 

such d i s t r i b u t i o n ,  and are l o o k i n g  at m i c r o f i c h e  as an a l t e r n a t i v e  

to paper copy. 

M i c r o f i c h e  is  used both in a records  management and in a 

m i c r o p u b l i s h i n g  r o l e .  I t  has achieved wide acceptance in records  

management because of i t s  advantages in f i l e  dens i t y  and i n t e g r i t y ,  

w i th  r e s u l t i n g  r e d u c t i o n s  in access t ime and s torage space 

requ i r emen ts .  Research a p p l i c a t i o n s ,  however, g e n e r a l l y  do not 

have the same requ i rements  as records  management f u n c t i o n s  do 

f o r  i n s t a n t  access. 

M i c r o f i c h e  presents  s i g n i f i c a n t  advantages to the producer  o r  

d i s t r i b u t o r  as an i n f o r m a t i o n  t r a n s f e r  medium, because of the 

major economies i t  makes p o s s i b l e  in r e p r o d u c t i o n  and m a i l i n g .  

These advantages are much less impor tan t  to the user of the 

i n f o r m a t i o n ,  however, a l though reduced p r i ces  and f a s t e r  d e l i v e r y  

may be impo r tan t  c o n s i d e r a t i o n s  in some cases. 

To the user ,  the re  are s i g n i f i c a n t  drawbacks to the use of 

m i c r o f i c h e  ins tead  of paper copy. Most i m p o r t a n t l y ,  read ing  

m i c r o t e x t  r e q u i r e s  the use of a v i ewer ,  which may not be conven- 

i e n t l y  a v a i l a b l e  at the t imes and places where work has to be done. 

Viewers a lso represen t  a c a p i t a l  c o s t ,  and r e q u i r e  main tenance.  
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Other disadvantages which users see in microfiche include 

the imposs ib i l i ty  of annotating fiche copies, the relat ive 

d i f f i c u l t y  of making copies of selected pages (because of the 

scarci ty of f iche-to-paper copiers), and the fact that fiche don't 

f i t  conveniently into off ice shelving systems. 

Microfiche technical reports are t yp ica l l y  produced by 

photographing an exist ing paper copy of the document. For that 

reason, the results do not take into account thedi f ferences 

between the two media. Tables of contents and indexes meant for 

paperbound books are d i f f i c u l t  to use in microfiche versions. 

Photographs and color do not reproduce well,  or at a l l .  Charts, 

tables, graphs, and other such "ext ra- text"  material are frequently 

filmed "sideways" and are d i f f i c u l t  to read. Having to move back 

and forth on a f iche, or (even worse) between fiche, makes i t  

d i f f i c u l t  to keep a t ra in  of thought, and is an inconvience at best. 

Several steps are possible to make fiche somewhat more 

a t t rac t ive  to the research user. Standards can be put into place 

that w i l l  reduce the problems with indexing, sideways pages, and 

having to refer to remote frames. Where photographs are important 

to the information content, they can be produced as "negative 

or ig ina ls"  for f i lming,  which w i l l  result in a positive image on 

the fiche --  much easier to in terpret .  

Organizationally, d is t r ibu t ion  and pricing strategies are 

possible (focusing mostly on l i b ra r ies )  that w i l l  make fiche a 

more a t t rac t ive  al ternat ive to paper. The overall goal is to 

increase the convenience and reduce the cost to the user of using 

microfiche as opposed to paper copy. I t  should be worthwhile 



to emphasize a browsing and p rev iew ing  r o l e  f o r  f i c h e ,  w i th  paper 

copy s t i l l  a v a i l a b l e  of r e p o r t s  t h a t  w i l l  be h e a v i l y  use~. 

Some a t t e n t i o n  should be paid to the p o s s i b i l i t i e s  f o r  

improved i n f o r m a t i o n  t r a n s f e r  i n h e r e n t  in the basic c h a r a c t e r i s t i c s  

of m i c r o f i c h e  as a medium. One s p e c i f i c  example is the i n n o v a t i v e  

use made of  the two -d imens iona l  na ture  of the m i c r o f i c h e  g r i d  to 

present  t r a i n i n g  course m a t e r i a l  in a manner to make study e a s i e r  

f o r  the s tuden t .  I t  should be p o s s i b l e  to  couple word p rocess ing  

techno logy  w i th  computer ou tpu t  m i c r o f i c h e  (COM) to produce f i c h e  

" o r i g i n a l s "  w i t h o u t  an i n t e r v e n i n g  paper copy s tep ,  and so to 

take advantage of such techn iques  as the " m i c r o b l o c k "  format  

designed to improve the ra te  of i n f o r m a t i o n  t r a n s f e r  and i t s  

r e t e n t i o n .  



INTRODUCTION 

The N a t i o n a l  C r i m i n a l  J u s t i c e  Refe rence  Se rv i ce  (NCJRS) 

a n n u a l l y  d i s t r i b u t e s  a p p r o x i m a t e l y  900,000 p u b l i c a t i o n s  of  i n t e r e s t  

to  the  j u s t i c e  communi ty .  In a d d i t i o n ,  NCJRS ope ra tes  a document 

loan  program w i t h  an a p p r o x i m a t e  volume of  I 0 ,000  i tems a n n u a l l y .  

The m a t e r i a l  t y p i c a l l y  c o n s i s t s  o f  case s t u d i e s ,  resea rch  r e p o r t s ,  

and r e p o r t s  on programs funded in  whole or in pa r t  by Federa l  

g r a n t  money. Th is  a c t i v i t y  r e p r e s e n t s  a c o n s i d e r a b l e  expense in 

pe rsonne l  t i m e ,  in  r e p r o d u c t i o n  ( p r i n t i n g )  c o s t s ,  and in pos tage .  

Because of  the  economies i n h e r e n t  to  the p roducer  in  

s u b s t i t u t i n g  m i c r o f i c h e  f o r  paper copy in such a r e p r o d u c t i o n ,  

d i s t r i b u t i o n ,  and loan  o p e r a t i o n ,  NIJ de te rm ined  to i n v e s t i g a t e  

whe the r  i t  would be f e a s i b l e  and c o s t - e f f e c t i v e  to  s h i f t  some or 

a l l  o f  i t s  i n f o r m a t i o n  d i s s e m i n a t i o n  a c t i v i t i e s  to m i c r o f i c h e ,  

and away f rom t r a d i t i o n a l  paperbound p r i n t e d  r e p o r t s .  There 

was l i t t l e  doubt  t h a t  i t  would be p o s s i b l e  to reduce cos ts  in  

t h i s  manner ;  the  q u e s t i o n  was whether  such a program would c o n t i n u e  

to  be an e f f e c t i v e  way o f  c a r r y i n g  out  the  agency 's  m i ss i on  o f  

d i s s e m i n a t i n g  i n f o r m a t i o n .  Having huge q u a n t i t i e s  o f  m a t e r i a l  

a v a i l a b l e  f o r  f r e e  or  at very  low p r i c e s  would be use less  i f  the 

user  communi ty  r e f used  to accept  the  new f o r m a t .  

I t  was d e c i d e d ,  t h e n ,  to  look  i n t o  the e x t e n t  to which 

m i c r o f i c h e  as an a l t e r n a t i v e  to  paper copy f o r  t e c h n i c a l  s t u d i e s  

and resea rch  r e p o r t s  was c u r r e n t l y  be ing  used in the  t a r g e t  

c o m m u n i t i e s ,  and what r e a s o n a b l e  s teps NIJ might  c o n s i d e r  to 



increase that level of usageand acceptance, i f  that was determined 

to be the best approach. Because of the considerable experience 

which the National Technical Information Service (NTIS) has had 

with microfiche d i s t r i bu t i on ,  and because of the a v a i l a b i l i t y  on 

NTIS s ta f f  of a person with local government information experience 

(on temporary assignment from the Internat ional City Management 

Association), NIJ chose to contract with NTIS for such a study. 

An early goal of the research was to determine the extent to 

which State and local government agencies and personnel were 

already using, or were already prepared to use, microfiche as an 

acceptable a l ternat ive to paper copy for technical reports. The 

phrase " for  technical reports" is emphasized, because State and 

local governments for quite some time have been using microforms 

of various types (as have the Federal government and the private 

sector) for record keeping and archival purposes. Of concern 

here, however, was the wi l l ingness of professional s ta f f  members" 

to use fiche for the i r  own information needs. 



METHODOLOGY 

The or ig ina l  plan, at the conception of th is  study, was to 

run i t  in para l le l  with another study on the use of Federally- 

sponsored information clearinghouses by S&L government agencies. 

Since the l a t t e r  project required considerable contact with the 

community of S&L information users, the investigators hypothesized 

that many of the same people would be involved as "users" in both 

pro jects,  and that economies of e f f o r t  would resul t  i f  the two 

projects were run together. 

The r e a l i t y ,  however, turned out to be considerably d i f f e ren t .  

I t  would have been possible to study the extent of microfiche use 

by S&L professionals, t he i r  l ikes and d is l ikes about the 

medium, and the i r  suggestions for improvements, i__ff any s ign i f i can t  

level of microfiche usage had been discovered. That was not the 

case, however, and the study strategy had to be altered accordingly. 

We found, in fac t ,  that professional- level  personnel in S&L 

government agencies had l i t t l e  i f  any acquaintance with microfiche 

as a medium for other than " f i l i n g  and recording," and those that 

did have some passing acquaintance (as from using f iche during 

college studies) were not pa r t i cu l a r l y  eager to see i ts  use 

expanded. No attempt has been made here to tabulate responses 

received from the people whith whom th is  was discussed, since the 

numbers are not large enough to resul t  in any sort of s t a t i s t i c a l  

s ign i f icance.  I t  is worthwhile noting, however, that even the 

professional S&L-related public in terest  groups, which have much 

more of a day-to-day role in information col lect ion and processing 

than personnel in the f i e l d ,  s t i l l  are not themselves heavy users 



of technical report microfiche --  even though they operate under 

s ign i f i can t  budget constraints and fiche is often available at 

much lower cost than equivalent paper copy. 

Instead of what would amount to a user survey, then, the 

project team began searching the exist ing l i t e ra tu re  for informa- 

t ion on user acceptance of microfiche as a paper copy a l te rna t i ve .  

Our goal became to determine (1) just  what advantages over paper 

copy microfiche offers e i ther  the producer /d is t r ibutor  or the 

user; (2) what disincentives there are to the user to increase 

use of f iche (that is ,  what do users act ive ly  d is l i ke  about the 

medium, or pa r t i cu la r l y  l i ke  about paper copy); and (3) what sort 

of technical and programmatic changes might improve the l i ke l ihood 

of a succesful expansion of microfiche use and acceptance. 
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"RESEARCH" VERSUS "CLERICAL" 
USE OF MICROFICHE 

F i r s t ,  i t  would be well to discuss some of the differences, 

whether object ively or subject ively " rea l , "  between two fundament- 

a l l y  d i f ferent  f ie lds of microform use. This is important in 

order to fo res ta l l  the objection that S&L governments are 

already using microfiche al l  the time, and i t ' s  just a matter of 

spreading acceptance within the user community. 

Microform technology is at present serving a~ least two 

en t i re ly  d i f ferent  and largely unrelated f ie lds:  records management, 

and ( for  want of a better term) micropublishing. In the former, 

emphasis is pr imar i ly  on storage of information generated i n -  

house, or within a higher-level agency, and kept for operational 

reference or for legal / regulatory reasons. This is the typical 

" f i l i n g "  appl icat ion, where fiche (or another microform) acts as 

a subst i tute for paper (or sometimes for computer) f i l e s .  Items 

f i l ed  are not to be "read" in the sense one might read a book, 

any more than the contents of paper f i l e  folders normally are. 

One does occasionally browse f i l e s ,  or read a f i l e  cover to cover, 

but that is not the i r  normal use.  Although implementation in the 

S&L sector has been spotty to date, there is l i t t l e  conceptual 

resistance to the idea of microfiche for records management 

purposes. Any delays have been due mostly to lack of resources 

or expertise, rather than to basic user objections. 

The use of microforms for technical reports (and potent ia l ly  

for other textual material,  such as journals and newspapers) is 

another matter altogether. There are d is t inc t  differences in 



c h a r a c t e r i s t i c s  of both the users and the use i t s e l f ,  which are 

summarized in Table I and f u r t h e r  d iscussed below. 

Table 1. D i f f e r e n c e s  c h a r a c t e r i z i n g  t e c h n i c a l  r e p o r t  
( m i c r o p u b l i s h i n g )  versus records  management ( c l e r i c a l )  
use of microforms. 

Technical Reports 

Sporadic use 

Varying locations 

One of many information 
sources/tools 

Immediate ( instant) avai l-  
a b i l i t y  usually not 
crucial 

Records Management 

Constant  use 

Fixed work s t a t i o n s  

Main medium f o r  the f i l e  
worker  

I n s t a n t  a v a i l a b l i l i t y  o f t en  
of the essence 

Sporadic  vs. Constant  Use 

Gene ra l l y  speak ing ,  the k inds of p r o f e s s i o n a l  personnel  

in State and l oca l  governments make use of t e c h n i c a l  r e p o r t s ,  

and of o the r  documents which might  be m i c r o p u b l i s h e d ,  do not do 

so as a f u l l  t ime f u n c t i o n .  They are u s u a l l y  g e n e r a l i s t s  r a t h e r  

than s p e c i f i c a l l y  r e s e a r c h e r s ,  and have programmat ic r e s p o n s i b i l i t e s  

w i t h i n  t h e i r  agenc ies.  F ind ing  a p iece of i n f o r m a t i o n  or doing 

a study is  no rma l l y  on ly  one of many t h i n g s  such a person does. 

The records  management s p e c i a l i s t ,  f i l e  c l e r k ,  or customer s e r v i c e  

c l e r k  who uses m i c r o f i c h e  in the normal work ing env i ronment  is  

l i k e l y  to do so p r e t t y  much in an ongoing manner, however, s ince  

dea l i ng  w i th  the f i l e s  and records i s  t h e i r  j o b ,  r a t h e r  than a 

m o r e - o r - l e s s  i n c i d e n t a l  par t  of i t .  
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Varying versus Fixed Location 

Because of basic functional differences, records management 

personnel tend to have fixed work stations -- near the f i l e s .  

The types of personnel most l i k e l y  to be using technical reports 

as part of the i r  work are generally more mobile, and (as a matter 

of sel f  image as much as anything else) l ike to work (or to think 

of themselves as being able to work) at home, in t rans i t ,  or 

wherever. That's one reason that the briefcase (even i f  used 

only to hold one's lunch) is a symbol of the class. 

One-of-Many versus Main Medium 

The f i l e  specia l is t  of tendeals solely with microform f i l e s  

to the exclusion of paper equivalents. This may not be true in 

many cases, but the records technician is at least used to dealing 

with fiched records as a major part of the work function. 

Microfiche materials are only one of a variety of media with 

which the generalist professional has to deal -- the bulk of 

information transfer coming from paper media, peer interact ion,  

phone ca l l s ,  and so on. 

Instant Ava i l ab i l i t y  Requirement 

The type of information needed from a technical report is 

t yp i ca l l y  needed on a time horizon of from several days to several 

months. Very rarely is i t  actually required within the next couple 

of minutes (although i t  might be nice). F i le  information, on the 

other hand, is most t yp i ca l l y  required "r ight  now." In some 

cases, such as servicing u t i l i t y  customers over the telephone, 

the access time requirement for ef fect ive performance might 
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l i t e r a l l y  be seconds. This puts a high premium for the f i l e  

user on dense storage, f i l e  i n t e g r i t y ,  the a b i l i t y  to make and 

d i s t r i b u t e  mul t ip le copies of large f i l e s ,  the a b i l i t y  to access 

f i l e s  without having to run a l l  over a f i l e  room, and so on. 

None of these considerations (which make microfiche so desirable 

in many records appl icat ions)  are general ly appl icable to the 

technical research funct ion.  

We have gone into some deta i l  on the dif ferences between the 

or ientat ions of two of the basic user groups (or potent ia l  group, 

in the case of the technical report users) to make clear that i t  

is not necessari ly a true statement to say that because such and 

such town is using microfiche in Police Records they are necessari ly 

a l l  the more ready to use i f  for  technical report study purposes 

in the Chief 's Off ice.  

The L ibrary 

There is ,  of course, one place in which the approach of the 

records manager and the general information user come together,  and 

that is in the l i b r a r y .  The l i b r a r i a n  is a warehouser of 

informat ion,  and as such functions in a manner somewhat analagous 

to a records technician. The l i b r a r y  is a centra l ized work 

s ta t ion ,  in which the l i b r a r i a n  spends most working hours. When 

a user wants an information item, they usual ly want i t  now, so 

instant a v a i l a b l i l i t y  is a fac tor .  L ibrar ies are usual ly resource 

poor, both as to money and space, and often as to s ta f f  time, and 

so the cost- and space-saving aspects of microf iche, and the ease 

of f i l i n g  and r e t r i e v a l ,  are a l l  a t t r ac t i ve .  L ibrar ians are 
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also used to dealing with the medium, from l i b ra ry  school on, 

and usually have the necessary tools (viewers and pr inters)  

easi ly  to hand. They therefore tend to be proponents of microfiche, 

in spite of resistance from the i r  users, and may occasionally 

have succeeded in overcoming such resistance and developing 

actual acceptance. 

To the user blessed with a l i b ra ry  well equipped with both 

microfiche and the tools to use i t ,  and provided that the l i b ra ry  

i t s e l f  is reasonably convenient and there are no organizational 

or physical barr iers to i t s  use, f iche can present a much more 

a t t rac t i ve  a l ternat ive than i t  otherwise might. Such a 

setup approaches the condit ions recommended la ter  in this report 

for  improving acceptance. 



13 

ADVANTAGES OF MICROFICHE 

I t  is generally accepted that microforms in general, and 

microfiche in par t icu lar ,  have the following advantages over 

paper copy: 

~Reduced storage space needs 
Reduced reproduction costs 
Reduced mailing costs (usually as f i r s t  class 

matter, so with better service) 

And these primary advantages lead to the following 
secondary advantages: 

Improved por tab i l i t y  
Improved d i s t r i b u t a b i l i t y  

In deta i l ,  the primary advantages can be quantified as: 

Reduced Storage Needs 

The ISO and American Standard microfiche is a 4 inch by 

6 inch piece of f i lm. How many images of the U.S. standard 

8.5x11 inch page can be recorded on such a fiche varies with the 

"reduction ra t i o , "  which can be defined as the number of diameters 

by which the result must be magnified to reproduce an image the 

same size as the or ig ina l .  Various reduction ratios are in use, 

but for the recording of existing documents onto fiche the twenty- 

four diameter reduction (usually referred to as 24x) is most 

popular, and indeed could now be almost considered a standard. 

At one time 20x was quite popular, and archival col lections s t i l l  

contain much 20x microfiche. This does not usually present a 

problem, because 20x fiche can be read quite handily on equipment 

set up for 24x. The emerging standard for computer-output 

microfiche (COM) is 48x, and in a d i f ferent  grid format, so 

COM and filmed-document fiche may be considered to some extent 
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incompatible. This is not to say that they cannot be read on the 

same equipment, but e i the r  the viewer must be equipped to handle 

both reduction r a t i o s ,  or the user has to scan over- large p r in t  

from too high a blowback r a t i o ,  or read ha l f - s i ze  p r in t  from too 

low a r a t i o .  Ei ther of these a l te rna t i ves  leads quick ly  to user 

f a t i gue ,  and can be done in pract ice only for short periods. 

At the standard 24x reduction r a t i o ,  a 4x6 f iche holds the 

equivalent of up to 98 page images. Since the f iche i t s e l f  is 

jus t  s l i g h t l y  over one fourth of the area of a sheet of paper, and 

perhaps ha l f  again as t h i ck ,  storage density ra t ios  of almost 260 

to 1 as compared to paper are t h e o r e t i c a l l y  possible. But there 

is a good deal of space "overhead" involved in the needed viewing 

and p r i n t i ng  equipment, and in f i l e  envelopes, so the l i t e r a t u r e  

commonly speaks of density ra t ios  "exceeding 100 to 1." In 

simple terms, p a r t i c u l a r l y  as a l i b r a r i a n  might look at i t ,  th is  

means one can store the same volume of information in 1/lOOth 

the space, or 100 times as much information in the same space. 

Reduced Reproduction Costs 

Again, there are a great many variables to be considered 

when comparing the costs of reproducing a copy of a paperbound 

report  versus the same report  on microf iche. One major fac tor  is 

volume, since one must amortize the cost of f iche dup l ica t ing 

equipment over the to ta l  number of copies made during the 

equipment's l i f e t i m e .  I f  the volume of copies is low, then the 

operating expenses of the equipment (maintenance especia l ly )  on a 

--_ ~ ^ ~ ^  k ~  . . . .  ~11 h: h~ h ~ndth~ machine may become obsolete 
~ 1  - -  , I ~ 1 I ~  u u ~  I ~ w l  i * i ~ , ,  • g . .  ~ . . . . . . . .  _ 

and need to  be r e p l a c e d  b e f o r e  the  a c t u a l  e x p i r a t i o n  of  i t s  u s e f u l  
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l i f e .  A l so ,  the p e r - f i c h e  cost  w i l l  be high when f i g u r e d  on a 

cash f l ow  bas i s ,  because the c a p i t a l  i s  c o m p a r a t i v e l y  u n p r o d u c t i v e .  

I f ,  however, the volume is  on ly  modera te ly  h igh ,  then these 

f a c t o r s  become c o n s i d e r a b l y  less i m p o r t a n t ,  s ince the cos t  of low 

volume d u p l i c a t i n g  equipment has become q u i t e  reasonab le .  

The cost  per f i c h e  does no t ,  of course ,  t r a n s l a t e  d i r e c t l y  

i n t o  a paper-comparable cost  per copy, because of the v a r y i n g  

number of pages in a document. A two or th ree  page r e p o r t  might  

wel l  cost  more to reproduce as a m i c r o f i c h e  than as a paper copy. 

A 90-page document, on the o the r  hand, is  on ly  a s i n g l e  f i c h e ,  

and so would be c o n s i d e r a b l y  less  expensive to r ep roduce ,  e s p e c i a l l y  

i f  m u l t i p l e  copies were being made at the same t ime .  The g r e a t l y  

reduced need f o r  document c o l l a t i o n  can cut personnel  t ime 

c o n s i d e r a b l y ,  or a l t e r n a t i v e l y  can reduce the need f o r  expens ive  

add-on c o l l a t i n g  equipment.  Other p rocesses,  such as j o g g i n g  

and s t a p l i n g ,  are a lso e l i m i n a t e d .  

At the h igh-vo lume end of the sca le ,  m i c r o f i c h e  can today be 

d u p l i c a t e d  f o r  between $0.08 and $0.15 per f i c h e .  Low volume 

equipment r e s u l t s  in much h i ghe r  u n i t  c o s t s ,  but even so $0.30 is  

not an unreasonable e s t i m a t e .  Paper copy costs  are on an average 

between $0.02 and $0.13 per page, again depending l a r g e l y  on 

volume. The p o t e n t i a l  f o r  s i g n i f i c a n t  cost  savings is  obv ious .  

M a i l i n g  Costs 

The i n v e s t i g a t o r s  exper imented and found t h a t  e i g h t  4x6 

m i c r o f i c h e  in a s tandard m a i l e r  could be mai led at the one ounce 

r a t e .  That is  the equal of as much as 784 pages of paper copy, 

or 392 sheets p r i n t e d  back to back. Seven sheets of bond paper 
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weighed approximately one ounce, so very roughly the weight 

ra t ios approximate 56 to 1. This assumes f u l l  microfiche, of 

course, and does not take several other variables into account, 

but the weight advantage is s t i l l  c lear.  Wi th  postal costs in 

an upward spiral  there is a potent ial  for t r u l y  impressive cost 

savings in any mai l -or iented e f f o r t  to mass-distribute information. 

Added to th is  is the advantage that f iche documents, because of 

t h e i r  low weight and convenient size, would normally be sent by 

f i r s t - c l a s s  mail ,  while paper documents are rout ine ly  sent t h i r d -  

class or book rate. The di f ference in levels of service can also 

be impressive. 

P o r t a b i l i t y  

Based on these f a i r l y  se l f -ev ident  primary advantages of 

f iche over paper copy, we can also derive certain secondary 

advantages, the f i r s t  of which is p o r t a b i l i t y .  Asusual ly  stated 

( in NTIS advert is ing,  for example), "you can easi ly carry the 

equivalent of a f i f ty -vo lume professional l i b ra ry  around in you 

pocket." This is quite t rue,  but neglects the need for a viewer 

to make those f i f t y  volumes useable. Even so, including a briefcase- 

sized portable reader, one can easi ly carry a hundred or more 

volumes on f iche with no more e f f o r t  than carrying two or three 

f a i r l y  bulky paper copy reports. (The question then becomes, how 

often does one need to carry around a hundred-volume l ibrary? 

This w i l l  be discussed la te r  on.) 

D i s t r i b u t a b i l i t y  

The low cost of dupl icat ing and mailing microfiche gives 

r ise to one of the character is t ics  that have made i t  t r u l y  a 
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ma ins tay  of  many f i l i n g  sys tems,  and t h a t  is  i t s  d i s t r i b u t a b i l i t y .  

By t h a t  is  meant the f a c t  t h a t  i t  is  o f t e n  less  c o s t l y  in  a 

m i c r o f i c h e  f i l i n g  env i ronment  to  make m u l t i p l e  cop ies  of  an e n t i r e  

set  of  f i l e s  (as of  customer  account  f i l e s ,  f o r  example) and have 

a comple te  set at each branch o f f i c e ,  or even each work s t a t i o n ,  

than to be c o n t i n u a l l y  r e f e r r i n g  to  a c e n t r a l  f a c i l i t y  f o r  

i n f o r m a t i o n .  This is  t r u e  even though ,  in  many of  such a p p l i c a t i o n s ,  

the p r o b a b i l i t y  of  any g iven f i c h e  ever be ing read may be q u i t e  

s m a l l .  

The c l o s e s t  c o r o l l a r y  to t h i s  in  the f i e l d  o f  t e c h n i c a l  

i n f o r m a t i o n  is  the Se lec ted  D i s s e m i n a t i o n  o f  I n f o r m a t i o n  (SDI)  

s e r v i c e  approach of  r o u t i n e l y  send ing to  c l i e n t s  the e n t i r e  t e x t  

of  documents,  on m i c r o f i c h e ,  t h a t  f i t  an " i n t e r e s t  p r o f i l e "  s t o r e d  

f o r  each c l i e n t  by the p r o v i d e r .  (The NTIS Se lec ted  Research in 

M i c r o f i c h e  program is  an example o f  t h i s  system. Copies of  a lmos t  

a l l  r e p o r t s  e n t e r i n g  the  NTIS system are a v a i l a b l e  though SRIM at 

on l y  85~ each, compared to the r e g u l a r  $3.50 on m i c r o f i c h e ,  and 

c o n s i d e r a b l y  h i g h e r  p r i c e s  in  paper copy . )  Th is  is done as an 

a l t e r n a t i v e  to a d v i s i n g  the c l i e n t s  of  a v a i l a b i l i t y  o f  r e p o r t s  

by sending out n o t i c e s  or a b s t r a c t s ,  because i t  i s  cheaper  to  

have c l i e n t s  i gno re  or th row away r e p o r t s  in  which t hey  are not 

i n t e r e s t e d ,  than i t  is  to  s e r v i c e  the  i n d i v i d u a l  f o l l o w - u p  reques t s  

f o r  s p e c i f i c  des i r ed  r e p o r t s .  A l s o ,  branch l i b r a r i e s  may r e c e i v e  

comple te  d u p l i c a t e  c o l l e c t i o n s  a u t o m a t i c a l l y  of  many s e r i e s  of  

documents,  making them i m m e d i a t e l y  a v a i l a b l e  to the b r a n c h ' s  

p a t r o n s ,  and at a l ower  t o t a l  cos t  than bo r row ing  from the c e n t r a l  

s i t e .  Even i f  the user in f i n a l  a n a l y s i s  p r e f e r s  paper copy ,  t h i s  
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can s t i l l  be cos t -e f fec t ive  as a browsing and previewing too l ,  

al lowing pre-select ion of only those reports which in fact are 

needed and have useful information. I f  f iche-to-paper pr in t ing 

f a c i l i t i e s  are avai lable,  i t  may even be possible to pr in t  on the 

spot only those par t i cu la r  few pages (of a document that might be 

hundreds of pages long) that are of actual in terest .  Or, paper 

copies of the relevant reports can be ordered from the document 

suppl ier .  
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MICROFICHE DRAWBACKS & USER OBJECTIONS 

The i n f o r m a t i o n  in t h i s  s e c t i o n  was de r i ved  p a r t l y  by 

d i s c u s s i o n  w i th  ac tua l  users (no t  n e c e s s a r i l y  S&L) of m i c r o f i c h e ,  

and of "past  u s e r s , "  in the sense t h a t  many people have been 

exposed to the medium p r e v i o u s l y  - -  at school or in ano ther  job  - -  

but now e i t h e r  have no reason to use m i c r o f i c h e ,  or a v o i d u s i n g  

i t .  Fu r t he r  i n f o r m a t i o n  came from pub l i shed  m a t e r i a l  on user 

a t t i t u d e s  to m i c r o f i c h e ,  w i th  both annecdotal  and survey da ta .  

In summary, perce ived  drawbacks and o b j e c t i o n s  are:  

o The need f o r  r e a d e r s / v i e w e r s  

- Cost 
- A v a i l a b i l i t y  
- P o r t a b i l i t y  ( o r  lack t h e r e o f )  
- Power requ i remen ts  ( r e l a t e s  to p o r t a b i l i t y )  
- Maintenance needs 
- V a r i e t y  of r e d u c t i o n  r a t i o s  
- Specia l  problems 

B i f o c a l  wearers 
Dusty or h i g h - g l a r e  env i ronments  

o Can ' t  annotate  in margins 

o I nconven ien t  to copy ( f i c h e - t o - p a p e r  cop ie rs  are much 
r a r e r  than p a p e r - t o - p a p e r  equipment)  

o Don ' t  f i t  in w i th  many o f f i c e s '  s h e l v i n g  arrangements 

o More e a s i l y  damaged in hand l i ng  than paper copy 

o No h a l f - t o n e s  or c o l o r  ( i n  s tandard l o w - c o s t  f i c h e )  

Poor r e p r o d u c t i o n  of photographs ( e s p e c i a l l y  in 
n e g a t i v e - r e a d i n g  f i c h e )  

In n o n - t e x t  m a t e r i a l  ( t a b l e s ,  e t c . )  small de fec t s  can 
i r r e c o v e r a b l y  b l o t  out needed data 

From the s tandpo in t  of an independent  obse rve r ,  some of  

these perce ived problems may seem " r e a l "  and o thers  more l i k e  

"excuses , "  but a l l  are advanced by people asked why they a r e n ' t  
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making more extensive use of microf iche, and a l l  must be considered 

and dealt with i f  the goal is to broaden such usage. 

Readers and Viewers 

This is the most complex issue to deal with under th is 

heading. Some of the problems involved are quite concrete and 

measureable, while others are more subjective. Some people simply 

feel encumbered by a piece of machinery, and say they "can't  

th ink"  while s i t t i n g  and star ing at a machine. They express a 

need to be able to change environments, perhaps going to the 

l i b r a r y ,  or reading at home, or "on the bus in the morning," and 

feel hampered by having to have a viewer to hand when they want 

to take in information. More on th is  anon; in the meantime there 

are quite a few measurable drawbacks: 

Acquis i t ion o_.f_f microfiche readin 9 equipment represents 

(sometimes major) capi tal  cost. Many agencies have to budget 

seperately for  such expenditures, and budgetary po l i t i c s  often 

m i l i t a t e  against j u s t i f y i n g  a capi tal  expenditure by an of fset  

against operating cost savings (even though that would seem to 

be the rat ional  approachto looking at capital investment). In 

other words, saying that spending so much on a few fiche readers 

now w i l l  enable us to cut so much in fol lowing years from our 

document purchasing budget is often not an acceptable argument, 

usual ly on the grounds that no actual cash savings are real ized; 

instead, the money is diverted elsewhere in the operating 

budget. There is no actual t radeof f  from one budget compartment 

to another, and i t  is doubtful in many cases whether the personnel 

making decisions about the operating budget would want there to be. 
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Tied to cost is th__.ee question o f  a v a i l a b i l i t y  o f  viewin 9 

equipment at the times and places the user would l i ke  to have 

i t .  People don't want to be inconvenienced, nor broken out of 

t h e i r  established rout ines. I f  a user is accustomed to working 

in a pr ivate o f f i ce ,  then a reader would have to be avai lable in 

the o f f i ce  - -  but i t  can't be there taking up space and " looking 

ugly" when i t ' s  not being used --  but moving i t  in and out, or 

set t ing i t  up and putt ing i t  away, is a nuisance --  and so on. 

The problem may be less for those who are used to working in the 

l i b r a r y ,  provided that there are enough readers avai lable fo r  

a l l  those who might want them at any given time, and that a l l  

those viewers don't crowd the l i b r a r y ' s  f a c i l i t i e s  so much as to 

annoy people ( inc luding our subject) who don't happen to want to 

be using one at the moment. In short,  there have to be viewers 

(of appropriate types, with correct blowback ra t ios)  avai lab le 

to users where and when they are wanted, i f  they are not to be 

perceived as a hinderance rather than a benef i t ;  but those viewers 

cannot be so obtrusive as to const i tu te  a nuisance. 

Closely related to the question o f  a v a i l a b i l i t y  is that of 

p o r t a b i l i t y ,  insofar as the easier i t  is to move the readers that 

you have around, the fewer readers you may need. Probably the 

ideal portable reader would be about the size, shape, and weight 

of a handy-sized book, with a sel f -contained power supply, and be 

so easy to operate that the user could large ly  ignore the fact  

that microfiche was involved at a l l ,  and could read from the 

device pret ty  much as i f  reading from a book. Indeed, manufacturers 

have been s t r i v i ng  to reach that goal, with the "lap reader" 
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being the c l o s e s t  t h e y ' v e  come y e t .  Most lap readers are in f a c t  

s i m i l a r  in  s i ze  and we igh t  to a r a t h e r  bu lky  book (such as an 

e n c y c l o p e d i a  vo lume) .  But they e i t h e r  r e q u i r e  an e x t e r n a l  power 

sou rce ,  or  t h e i r  i n t e r n a l  source r e q u i r e s  f r equen t  renewal .  

T h e i r  " f i c h e  t r a n s p o r t s "  ( t he  pa r t  of the machine t h a t  holds the 

m i c r o f i c h e  and moves i t  around so t h a t  i t  can be viewed) d o n ' t  

o p e r a t e  as smooth ly  as t u r n i n g  the pages of  a book. Depending on 

background l i g h t ,  the s t a t e  of the power supp ly ,  and the p a r t i c u l a r  

model being used, the image may or may not be p a r t i c u l a r l y  c l e a r .  

S t i l l ,  a g rea t  deal of  p rogress  has been made in reader  t echno logy  

in the l a s t  few y e a r s ,  and more can be expected,  so the idea l  may 

be approached much more c l o s e l y  w i t h  t ime .  On the same " t echno logy  

c u r v e , "  the c o n s t a n t - d o l l a r  cos t  of equipment can a lso be expected 

to drop.  

Other  types of  v iew ing  equipment than the lap v iewers  are 

a v a i l a b l e ,  and may be more a p p r o p r i a t e  f o r  uses o the r  than personal  

s tudy  of m i c r o f i c h e d  m a t e r i a l .  P o r t a b l e  b r i e f c a s e - s i z e d  v iewers  

per fo rm the same f u n c t i o n s ,  and o f ten  can be used to p r o j e c t  an 

image f o r  group v i e w i n g .  L i b r a r i e s  and o the r  f i x e d  study s i t e s  

w i l l  c o n t i n u e  to use n o n - p o r t a b l e  t a b l e  top v i ewe rs ,  because of 

g r e a t e r  d e p e n d a b i l i t y  and ruggedness (one hopes) and because 

t h e y ' r e  harder  to s t e a l .  

One must a lso  c o n s i d e r  the maintenance needs of f i c h e  v iewers  - -  

p a r t i c u l a r l y  those p o r t a b l e  u n i t s  knocked about j u s t  anywhere and 

used by people who have no idea how the i ns i des  of such a dev ice  

are put t o g e t h e r ,  and f r a n k l y  cou ld  care l ess .  Even the b e s t - b u i l t  

u n i t  w i l l  need new bulbs from t ime to t ime ,  need i t s  lenses and 
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glass in i ts  fiche transport cleaned, need i ts  rechargeable 

batteries replaced after they cease to be rechargeable, and so 

on. From time to time (and on less sturdy units more frequently) 

i t  w i l l  be necessary to correct alignment of the optical system 

or of the fiche transport, and possibly lubricate the l a t t e r .  

And then, of course, there is the question of major repair or 

replacement in the event of accidental damage. All of these 

functions take some degree of expertise, varying from minimal to 

f a i r l y  sophisticated, and take time, and so represent a cost both 

in dol lar and nuisance terms. 

We have already considered to some extent the question o__f_f 

blowback ratios (or reduction rat ios;  i t  amounts to the same 

thing). The fact that several d i f ferent  ratios are in use must 

be considered in regard to the ava i l ab i l i t y  of equipment, 

par t icu lar ly  i f  the part icular  using agency is l i ke ly  to be using 

both textual (generally 24x) and COM (generally 48x) micro f iche.  

Grabbing the wrong reader could be a real problem under such 

circumstances. 

There are special problems in usin~ microfiche for some 

users~ or in some environments: Most bifocal wearers find i t  

very d i f f i c u l t  to use most table top microform viewers, because 

the viewer is in a fixed position that requires them to read 

with the i r  noses pointed at the ce i l ing.  User discomfort and 

fatigue are serious questions in this case. Also, most viewers 

are ineffect ive in high-glare environments, because of insu f f i c ien t  

screen shading and contrast, and dusty environments make i t  

d i f f i c u l t  to keep fiche and viewer readably clean, and can cause 

scratching both of the fiche and the viewing optics. 
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Can't Annotate 

Every user survey which we came across, and also those users 

we surveyed personally, mentioned something l i ke  "I  can't wr i te 

in the margins" as a major user complaint against microfiche. 

This is apparently perceived as an important drawback of the 

medium, and is of course true - -  one can't  wri te in the margins. 

The seriousness of the problem w i l l  vary from user to user, 

depending on one's personal study habits and the uses to which 

the material w i l l  be put, but many people give th is  as one of the 

more s ign i f i can t  obstacles to t he i r  accepting the medium. 

Inconvenient to Copy : 

This again is largely a question of hardware a v a i l a b i l i t y .  

Paper-to-paper photocopiers have become ubiquitous in the of f ice 

environment, so any researcher or other professional who wants a 

copy of a pa r t i cu la r  journal a r t i c l e ,  or of a few relevant pages 

from a document to append to a report ,  can easi ly get them. The 

same is not true for f iche-to-paper copiers at the present time, 

although the technology is about equally advanced and such machines 

are readi ly  avai lable on the market - -  mostly from the same 

companies as " t r a d i t i o n a l "  photocopiers. Every o f f ice worker is 

f a m i l i a r  with the perennial problems of copy machines, however, 

and the thought of doubling the number of such machines around 

the o f f i ce  (one for paper and one for f iche) is not an a t t r ac t i ve  

o n e .  
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She lv ing  Formats 

M i c r o f i c h e  are most o f ten  d i s t r i b u t e d  in c l o s e - f i t t i n g  

enve lopes ,  app rox ima te l y  4x6 inches in s i ze .  They are n o r m a l l y  

f i l e d ,  e i t h e r  in or out of those enve lopes,  in the same k ind  of 

f i l e s  used f o r  4x6 index cards .  This (o r  o the r  spec ia l  methods 

of f i l i n g ,  such as in " v i s i b l e  i ndexes" )  is  q u i t e  adequate f o r  

l i b r a r i e s ,  records c e n t e r s ,  and o the r  p laces t h a t  have f a i r l y  

l a rge  c o l l e c t i o n s  of f i c h e .  

Most p r o f e s s i o n a l s ,  however, have t h e i r  own m i n i - l i b r a r i e s  

on a bookcase or two in t h e i r  o f f i c e s .  These shelves are set up 

f o r  "normal "  books and j o u r n a l s .  M i c r o f i c h e  are then r e l e g a t e d  

to a desk drawer ,  out of the normal stream of browsing and 

i n f o r m a t i o n  f l ow .  Accessing the f i c h e  r e q u i r e s  an a d d i t i o n a l  

step t h a t  is  easy to f o r g e t ,  or j u s t  not to bo ther  w i t h .  

More E a s i l y  Damaged 

M i c r o f i c h e  out of t h e i r  p r o t e c t i v e  j a c k e t s  are c o n s i d e r a b l y  

more d e l i c a t e  than paper cop ies .  F i n g e r p r i n t s ,  dus t ,  and sc ra t ches  

can a l l  damage the i n f o r m a t i o n  c a r r i e d  by a f i c h e .  P a r t i c u l a r l y  

in n o n - t e x t  m a t e r i a l  ( t a b l e s ,  f o r  example) ,  where m i s s i n g w o r d s  

cannot be determined from c o n t e x t ,  i m p o r t a n t  i n f o r m a t i o n  may be 

l o s t  c o m p l e t e l y .  In t h e i r  j a c k e t s  f i c h e  are p r e t t y  tough - -  they 

are not any more s u s c e p t i b l e  than paper to heat ,  co l d ,  h u m i d i t y ,  

and o the r  env i ronmenta l  hazards t y p i c a l l y  encountered in an 

o f f i c e .  And f o r  l ong - te rm  s to rage ,  f i c h e  g e n e r a l l y  are c o n s i d e r a b l y  

more s tab le  than common o f f i c e  paper - -  p rov ided again t h a t  they 

are s tored in a r c h i v a l - q u a l i t y  enve lopes.  
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H a l f t o n e s ,  C o l o r ,  and Photographs  

The common or  g a r d e n - v a r i e t y  m i c r o f i c h e  does not do a good 

j ob  o f  r e p r o d u c i n g  p h o t o g r a p h s ,  f o r  two reasons:  To g ive  the 

bes t  r e n d i t i o n  o f  p r i n t e d  t ype  (and i n c i d e n t a l l y  of  l i n e  a r t ) ,  

m i c r o f i c h e  emu ls ions  are d e l i b e r a t e l y  very h igh c o n t r a s t .  Th is  

r e s u l t s  in  h a l f t o n e s  ( t h e  t y p i c a l  p r i n t e d  photograph broken up 

i n t o  thousands  of  t i n y  d o t s )  be ing  washed out i n t o  b locks  o f  

b l a c k  and w h i t e ;  greys are e l i m i n a t e d .  A l so ,  and even more 

i m p o r t a n t ,  the  t e x t  in  m i c r o f i c h e  is  u s u a l l y  best  r e a d a b l e ,  w i t h  

minimum e y e s t r a i n ,  in  s o - c a l l e d  " n e g a t i v e - r e a d i n g "  f i c h e  - -  t h a t  

i s ,  w h i t e  p r i n t  on a dark background .  But photographs  reproduced 

in  t h i s  way are very  d i f f i c u l t  f o r  the  n o n - e x p e r t  to  i n t e r p r e t .  

F i n a l l y ,  c o l o r  r e p r o d u c t i o n  is  not  a v a i l a b l e  in  s tanda rd  

f i c h e .  A l t h o u g h  h igh  q u a l i t y  c o l o r  m i c r o f i c h e  do e x i s t ,  they  are 

c o n s i d e r a b l y  more e x p e n s i v e ,  and r e q u i r e  s p e c i a l i z e d  equ ipment  

f o r  p r o c e s s i n g  and d u p l i c a t i n g .  
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IMPROVING MICROFICHE ACCEPTANCE AND USE 

A review of the relat ive advantages and disadvantages of 

microfiche versus paper copy documents for technical reports 

shows one thing that should be careful ly considered. Pract ica l ly  

all of the advantages of fiche accrue to the producers/distributors 

of information, while most of the disadvantages are f e l t  by the 

users. On the face of i t ,  that would not indicate an easy-to- 

market product, except for certain special applications. 

I t  is worthwile to look at the drawbacks and disincentives 

once more, this time with an eye toward how they might be minimized, 

although the characterist ics of the medium are such that most 

cannot be altogether overcome. Some attention w i l l  then be given 

to organizational, as opposed to technical, considerations that 

might improve usage rates --  whether or not by improving the 

actual level of acceptance (that is ,  appreciation) on the part o f  

the end user. 

And f i n a l l y ,  the l i t e ra tu re  we reviewed contains some 

suggestions for making use of microfiche's unique character ist ics 

as an information medium in a positive way, rather that trying to 

work around those characterist ics in an attempt to imitate paper 

copy, which is a di f ferent medium altogether. 

Microfiche Format Improvements 

One of the most important sources of d i f f i c u l t y  in try ing to 

use microfiche as a medium for technical reports and other textual 

(as opposed to records) material, is that the source of the 

material recorded is usually an existing paper document. This 
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resu l ts  in dup l i ca t ing  on the f iche those features of the paper 

document which are quite appropriate fo r  a bound paper book, but 

not fo r  the d i f f e r e n t  medium of a microf iche. What are the 

d i f ferences in the media themselves with which we ought to be 

concerned? 

Borrowing some terminology from the computer f i e l d ,  we can say 

that both media are essen t i a l l y  random access -- that i s ,  one 

can turn to any page of a book, or to any frame of a microf iche, 

without having f i r s t  to go through a l l  the preceding pages or 

frames. ( In th is  c h a r a c t e r i s t i c ,  f iche d i f f e r s  s i g n i f i c a n t l y  

from r o l l  micro f i lm,  for  example.) However, they d i f f e r  both in 

t h e i r  indexing methods and in the size of a "physical record." 

S p e c i f i c a l l y ,  a paper book is indexed (paginated) one-dimensionally, 

from page 1 through page N. An ind iv idua l  f iche is indexed 

two-dimensional ly ,  by row and column, according to a standard 

gr id appropriate to the f i che ' s  reduction ra t io  and layout.  

A paperbound technical report  t y p i c a l l y  consists of a single 

volume, while the f iche version may ( i f  the report is longer than 

98 pages) consist of more than one f iche.  In that case, f iche 

frames have a three-dimensional index --  f iche number, row number, 

and column. 

To make a microf iche version of a document as easy as possible 

to use, these di f ferences should be taken into account at the 

time the source document is created, or at the time the master 

microf iche is produced. This requires that the table of contents 

and the index of (at least)  the f iche version provide t he i r  

informat ion by f iche and frame number as well as page number. 
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A l t e r n a t i v e l y ,  the American Chemical S o c i e t y  g ives  the page 

numbers of  the b e g i n n i n g  and ending pages of  each row o f  a 

m i c r o f i c h e  in e y e - r e a d a b l e  type  in the l e f t  and r i g h t  marg ins  o f  

the row. T h e i r  f i c h e  p u b l i c a t i o n s  c o n s i s t  of  s e r i e s  of  a r t i c l e s  

and papers ;  the upper r i g h t  co rne r  of  the  f i r s t  ( t i t l e )  page of  

each a r t i c l e  is  c l i p p e d  o f f ,  which produces an e y e - v i s i b l e  

t r i a n g l e  of  l i g h t  on t h a t  page 's  image on the f i c h e . *  

One should  always be c a r e f u l  never to  break a sentence at  

the end of  a m i c r o f i c h e ,  because the reader  w i l l  c o m p l e t e l y  l ose  

the t r a i n  of  t hough t  in  the process of  chang ing f i c h e .  I f  

p o s s i b l e ,  the i n t e g r i t y  of  paragraphs should  a lso  be m a i n t a i n e d .  

Th is  r e q u i r e s  a t t e n t i o n  at the t ime  of  p r e p a r a t i o n  o f  the  o r i g i n a l  

paper copy,  and should be worked i n t o  s p e c i f i c a t i o n s  f o r  t e c h n i c a l  

r e p o r t  p r e p a r a t i o n .  The f i n a l  paper copy ve r s i on  should  i t s e l f  

be produced in u n i t s  of  96 pages to comply w i t h  the c o n v e n t i o n  

r e s e r v i n g  the f i r s t  two frames f o r  t i t l i n g  and r e l a t e d  i n f o r m a t i o n .  

Document and f i c h e  p r o d u c t i o n  shou ld  keep the l i m i t a t i o n s  

o f  the medium in  mind in o t h e r  ways t oo .  Cha r t s ,  g raphs ,  t a b l e s ,  

and o t h e r  i l l u s t r a t i o n s  shou ld  never be " r o t a t e d "  on the  page, 

but should  be kept  in v e r t i c a l  f o r m a t .  A few m i c r o f i c h e  readers  

have the c a p a b i l i t y  of  r o t a t i n g  a viewed image, but most do n o t ,  

and the user w i l l  not take k i n d l y  to  hav ing to  s i t  s ideways to  

Tables and o t h e r  "ou t  of  t e x t "  m a t e r i a l s  should be repea ted  

t h r o u g h o u t  the document as needed, r a t h e r  than f o r c i n g  the  reader  

read the m a t e r i a l .  

* M a r j o r i e  A. L a f l i n ;  "New Developments in M i c r o g r a p h i c s :  
P r o f e s s i o n a l  S o c i e t y  P u b l i s h i n g  Programs" ;  Journa l  o f  
M i c r o g r a p h i c s ,  Sep tember /Oc tober  1978, pp. 5 9 f f .  
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to refer back to them (extremely impractical i f  the table is on 

another f iche, and a nuisance even i f  on the same f iche).  A rule 

of thumb, such as "The reader should never have to refer more 

than two frames away," would be appropriate. The same rule should 

be applied to footnotes and references, which should appear on the 

same page as the i r  referents. 

Where photographs contribute s ign i f i can t l y  to understanding 

the material being presented, and where the f inal  fiche w i l l  be 

d is t r ibuted in negative-reading form, one might want to consider 

having negative prints made of the photographs, and using those 

as the "source documents" for f i lming.  They could simply be 

layed over the exist ing posit ive photos in the document at the 

time i t  is fi lmed. The results in the f inal  microfiche w i l l  be 

posit ive-reading, and much easier to interpret than they would 

otherwise be, even though the halftone quali ty w i l l  s t i l l  be lacking. 

Outside the microfiche i t s e l f ,  consideration should be given 

to using a holder or car r ie r  more compatible with off ice shelving 

arrangements. An 8 .5x l l  folder with a standard fiche envelope 

"tipped in" would allow shelf i n t e r f i l i n g  along with printed 

books, and would also allow t i t l e  information and a copy of the 

document's table of contents and/or an abstract to be printed on 

the cover, as is done by The Journal of Vocational Education 

Research*. This of course loses some of the advantage in reducing 

reproduction expenses, and in savings on postage, but can make 

* C u r t i s  R. F i n c h ,  George A. Copa and Joel  Magisos;  " Impac t  of  
a M ic ro f1~ , ,e  , ,=search J o u r n a l ;  . i~ , ,~ ,~ i  n~ M~r~ngraph ics  
M a r c h / A p r i l  1979, pp. 2 1 3 f f .  
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i t  much more l i k e l y  that the document w i l l  actual ly  be used. I t  

should be possible to remove the fiche envelope and use i t  seperately, 

for the user that prefers the ca rd - f i l e  approach. Information 

inside the folder could be printed d i rec t l y  on the fo lder  i f  a 

long run were being produced, or could be a paper insert  (blown 

back from the fiche i t s e l f  i f  appropriate) in a standard cover 

for short-run d i s t r i bu t i on .  This is obviously the opening wedge 

of a "multi-media" product, which can take advantage of the best 

features of fiche and paper copy --  perhaps by using the paper 

fo lder as a vehicle for photographs (maybe in co lor ) ,  and possibly 

tables, graphs, etc. that can then be referred to while the 

f iche is held in the viewer to read text .  

System (Organizational) Considerations 

I f  the goal is to increase microfiche use so as to cut the 

costs born by the producer /d is t r ibutor  of information, then i t  

may be worthwhile to consider what programmatic changes --  rather 

than changes to the microfiche i t s e l f  -- might help toward that end. 

We have discussed the fact that microfiche tends to be a 

f a i r l y  popular medium with l i b r a r i e s  and l ib rar ians  (who are a 

"user" to the fiche d i s t r i b u t o r ) ,  even though they might be less 

so to the ultimate user. Some consideration should perhaps be 

given to increasing a v a i l a b i l i t y  of program material at the user's 

locale,  or even on-s i te,  by target ing an SDI or other broad-based 

dissemination program at l i b r a r i e s .  Microfiche col lect ions of 

criminal jus t ice  material could be bu i l t  up at governmental 

reference, local publ ic,  un ivers i ty ,  and regional l i b r a r i e s ,  and 

persons requesting information could then be directed to t h e  
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appropriate local source. An adjunct to the present NCJRS database 

could keep track of which l i b ra r i es  receive which material. 

From the viewpoint of the f inal  user, there has been a tradeoff 

between the convenience of having a document available in paper 

copy, and the convenience of having i t  immediately available 

loca l l y .  As NTIS' experience has shown, many cop!es of a microfiche 

document can be produced and mass distr ibuted through an automated 

system at much less than the cost of f i l l i n g  many fewer orders 

one at a time -- on paper or  f iche. 

A great deal of promotional emphasis should be placeod on the 

browsing poss ib i l i t i es  of such col lect ions,  and on the time and 

wasted e f for t  that can be saved by previewing documents on fiche, 

even i f  the result w i l l  be ordering selected documents in paper 

copy. We propose that,  in many cases, the user w i l l  in fact not 

find i tnecessary to order the paper copy after a l l ,  especially 

i f  a reader-printer is available. 

Coupled with any •such program, to maximize i ts  effectiveness 

from the end user's viewpoint, there should probably be three 

related subprograms: Some technical (and possibly even f inancial 

although this is an ent i re ly  d i f ferent  area of consideration) 

assistance should be provided recipient l i b ra r ies ,  when they want 

i t ,  in sett ing up systems to allow the i r  patrons to make most 

ef fect ive use of microfiche material - -  whether from the criminal 

jus t ice col lect ion or otherwise. Also, the end user should 

s t i l l  be given the option of purchasing a paper copy of any 

desired document, but this can and should be arranged so that the 

providing agency does not D~dr the expense. Because f i  e 
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d u p l i c a t i o n  equipment  is  not l i k e l y  to be r e a d i l y  a v a i l a b l e  at 

the  l o c a l  s i t e ,  i n d i v i d u a l  m i c r o f i c h e  cop ies  of  documents shou ld  

a lso  be a v a i l a b l e  on o rde r  ( f r e e  or purchase)  from a c e n t r a l  

source ;  t h i s  would a lso  a l l o w  p a r t i c i p a t i n g  l i b r a r i e s  to  r e p l a c e  

cop ies  t h a t  are l o s t .  L i b r a r i e s s h o u l d  be s t r o n g l y  encouraged 

to p rov ide  at l e a s t  one r e a d e r - p r i n t e r ;  a v a i l a b i l i t y  o f  t h i s  

equipment  cou ld  be made a c o n d i t i o n  o f  r e c e i v i n g  f r e e  f i c h e .  

P r i c e  i s  d e c i d e d l y  a f a c t o r .  An American Chemical S o c i e t y  

s tudy in suppor t  of  i t s  own m i c r o p u b l i s h i n g  program d e t e r m i n e d  

t h a t :  

More than 75 pe rcen t  of  the people  [ s u r v e y e d ]  sa id  they  
would p r e f e r  a r t i c l e s  on m i c r o f i c h e  i f  i t  cos t  2.5 
t imes  as much to  get  them in hard copy. 

N i n t y - f i v e  percen t  would p r e f e r  m i c r o f i c h e  i f  the  cos t  
f o r  hardcopy were f i v e  t imes  as much.* 

The aud ience s t u d i e d  in the  ACS survey d i f f e r s  c o n s i d e r a b l y ,  

in  t h e i r  background and l e v e l  o f  research  s o p h i s t i c a t i o n ,  f rom 

the non-academic c r i m i n a l  j u s t i c e  communi ty ,  so these r e s u l t s  

c a n ' t  be accepted as q u a n t i t a t i v e l y  t r a n s f e r a b l e .  N e v e r t h e l e s s ,  i t  

is  p r o b a b l y  l e g i t i m a t e  to draw q u a l i t a t i v e  i n f e r r e n c e s .  I f  m a t e r i a l  

were a v a i l a b l e  f r e e  in  m i c r o f i c h e ,  f o r  example,  but w i t h  a charge 

f o r  paper copy,  then some s h i f t  to  m i c r o f i c h e  usage m igh t  be expec ted .  

Aga in ,  emphasis on the  use o f  f i c h e  f o r  p r e v i e w i n g  batches o f  

r e p o r t s  might  be f r u i t f u l .  

Unique O p p o r t u n i t i e s  

M i c r o f i c h e  is  a unique medium, w i t h  c h a r a c t e r i s t i c s  a l l  i t s  

* M a r j o r i e  A. L a f l i n ;  "New Developments in M i c r o g r a p h i c s :  
P r o f e s s i o n a l  S o c i e t y  P u b l i s h i n g  Programs" ;  Journa l  o f  
M i c r o g r a p h i c s ,  Sep tember /Oc tober  1978, pp. 5 9 f f .  
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own. We have discussed several of those characterist ics as 

problems to be overcome when transfering information from paper 

copy or ig inals to fiche. For some applications, though, i t  is 

worthwhile to think of those differences as presenting special 

opportunities that are not inherent in paper copy. 

The Air Force, as part of a study on substitut ing microfiche 

for paper texts in certain t ra in ing programs, developed a unique 

format for the 20x five-row fiche which were then the Department 

of Defense standard. Instead of emulating a paper book by placing 

one frame's worth of material r ight after another, they took 

advantage of the fact that fiche is a two-dimensional medium. 

Each row in the fiche was assigned a specif ic function, arranged so 

as to aid the student in absorbing the material. Speci f ica l ly ,  

row C of each fiche (the center row) was used for the main text.  

Row B (d i rec t l y  above) contained "additional explanation" of 

material presented in row C, while row D carried "nice to know" 

material that was supplementary, but not required knowledge for the 

course. Row E was an out l ine,  with each frame summarizing very 

b r i e f l y  the material in frames d i rec t l y  "up f iche,"  and row A 

contained review questions, which in a paperbound book are 

normally clustered at the end of a chapter. Figure 1 diagrams 

the arrangement. Students found the innovative arrangement easy 

to use, and said that i t  did aid the i r  study.* 

J 

*Rober t  Ro Grausn i ck ,  An i t a  S. West, James Po K o t t e n s t e t t e ;  
M ~ r r n # n r m  I I : :  i n  m T a r h n i r m l  T r m i n i n a  Fnvironment --  An 
Experiment; Air Force Human Resources Laboratory, Air Force 
Systems Command, Brooks AFB, Texas (May 1971). AD733686. 
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A. Workbook & Review Problems 

B. Additional Explanation 

I I 
C. Ma in  T e x t  

I01 ## I~  

D. Nice-to-know Material 

E. Outline 

I 
Figure i. Format of special microfiche developed for an 
experimental training program by the U.S. Air Force. 

Microfiche, especial ly when produced by computer, also lends 

i t s e l f  to the "microblock" approach advocated by Gr i l l s *  as an aid 

to the reader's comprehension of material presented on a screen. 

Taking the long view, serious thought should be given to the 

implications of combining automated word processing with COM, to 

produce textual microfiche d i rec t l y  without the intervention of 

paper copy except possibly for proofreading purposes. This 

*Caroline M. G r i l l s ;  "Microblock: A New Method of Presenting 
Text for Visual Communications"; Journal of Micrographics, 
November/December 1979, pp. 87f f .  
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report ,  for instance, was prepared on a word processor with 

magnetic d isket te storage. There is no technological d i f f i c u l t y  

with t rans fer r ing  those diskettes to a COM device, and having the 

"o r i g i na l "  of the report appear in microfiche. Such appl icat ions 

are probably not worth developing as long as one thinks in terms 

of rep l i ca t ing  a paper product as closely as possible. But i f  

thought is given instead to what might be done with microfiche as 

the " o r i g i n a l , "  systems might be developed that are both lower in 

cost than present approaches, and more ef fect ive in accomplishing 

the goal of information t ransfer .  






