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Foreword

The nature and scope of archive and library preservation work are undergoing
major transformations today. Even though the outcome is not clear, three par-
ticular changes are apparent. First, the increased awareness of preservation has
resulted in many more people taking up preservation work. Second, new tech-
nologies are being developed and applied. Third, the rate of growth and change

is accelerating.

Each of these changes suggests the necessity of more systematically commu-
nicating new knowledge in preservation work. This need is causing vour Edi-
tors and Publisher to reconsider how RESTAURATOR can best serve its sub-
scribers. The present conclusions are, on the one hand, that the emphasis of
RESTAURATOR should continue to be a publication of scholarly research ar-
ticles, and on the other hand, more attention should be given to providing in-
formation on solutions to important preservation problems and emerging tech-
nologies. In addition, special efforts should be made to publish solid informa-
tion regarding the different opinions and results of research on controversal

topics.

As a preliminary solution, RESTAURATOR plans to periodically organize one
issue around selected papers from landmark conferences or topics. For example,
this issue, Vol. 8:1, contains the papers from the very first conference on “Pre-
servation Photocopying,” U.S. National Archives and Records Administration,
December 9, 1986.

RESTAURATOR, Vol. 8:2/3, will define the state of the preservation art
around the world by publishing pertinent papers from the Conference of Direc-
tors of National Libraries, Vienna, April 6-10, 1986.

The new technologies of freeze-drying water-wetted books and decp-frecze
(non-chemical) fumigation, i.e., recovering from floods, fires, and insect infes-
tations will be reported through prompt publication of selected papers from the
first conference on Cryobibliotherapy, School of Library Service, Columbia
University, New York, NY, April 3-4, 1987.

Other responses to these needs are being investigated and will be reported
upon in future issues of RESTAURATOR. During the interim, the Editors and
Publisher are eager to receive your letters commenting on the accelerating ex-
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pansion of preservation work. Your re

tions for future topics and sources for
come,

actions to these proposals and sugges-
informative articles are especially wel-

Richard D. Smith

Associate Editor

Preservation Photocopying Conference

Introductory Remarks and Historical Perspective

by TERRY O. NORRIS

This brief introduction to the use of photocopying for preservation purposes
touches highlights only in the history of xerography and alternate processes
and closes by citing developments in the xerographic process leading to its con-
sideration for use in preservation copying.

The development and widespread use of the photocopying processes has oc-
curred, for the most part, in the last 25 years. It is interesting that it is now de-
veloped and refined to the point of application in preservation practices. It
seems (o me that it would be interesting to review some of the highlights of this
development and refinement as a background to this distinguished conference.
Any review of man’s progress in science and technology invariably identifies
major individual contributors. A review of photocopying is no exception to the
rule. Let’s briefly examine the history of one of the many copying processes that

have heen developed.

XEROGRAPHY

I believe the most significant individual contributor to photocopying tech-
nology was Chester F. Carlson, the inventor of the process that later became
known as xerography. He developed an interest in graphic arts in his youth
from his work in the printing industry. Later on in his work as a patent at-
torney, he developed a strong impatience with poor copies that were difficult to
obtain and even more difficult to read, especially for someone with his weak
eyes. Those of us who remember the negative photostatic copies that were stan-
dard at the time can appreciate his feelings. From his reading and studying of
possible copying processes, together with his background in physics, he decided
that it would be practical to combine electrostatics with photoconductivity.
With this he thought he had found the right concept and needed only to reduce
it to practice by developing a device capable of reproducing visible information.
After many false starts this was accomplished in a small laboratory in Astoria,
Queens, New York, on October 22, 19?3\8, using a layer of pure sulfur on the sur-
face of a zinc plate. Lycopodium powder was used as the developer. He was
granted a fundamental patent to this know-how.' Under a license to his patent
this basic beginning of a new technology was developed to the point of commer-
cial scale application by research teams at the Haloid Corporation in

3
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Rochester, New York, and at Battelle Memorial Institute in Columbus, Ohio.

They gave the world a new technology — electrophotography, and a new term —
xerography.{

TecunoLOGY

The following is a description of the process that was developed, and is still
used with only minor variations in most, if not in all, recent electropho-
tographic copiers. It was written by Dr. John H. Dessauer, who headed the re-
search team at the Haloid Corporation during those significant historic years.

“Xerography employs a photoconductive insulating layer on a metal or other
conductive support. The layer is charged electrostatically either with positive
or negative ions. When the plate is exposed in a camera, those areas of the coat-
ing (or photoconductive insulating layer) subject to light lose a varying portion
of the charge, depending on the intensity of the illumination. Thus the vari-
ation of the amount of charge retained on the coated metal plate is established
as an clectrostatic pattern of the image that may be rendered visible by sprink-
ling electroscopic powders over the exposed plate carrying the opposite charge
of the initial charge applied to the photoconductive insulating layer. The
powder adheres to those areas that have retained their charge. The print is ob-
tained by covering the plate with paper, then applying a charge over the back
of the paper of the same polarity as the initial charge applied to the pho-
toconductive insulating layer. In this way the opposite-charged powders are
transferred to the paper surface. The powder is then fused onto the paper by ex-
posure to solvent vapors or heat to make the image permanent.”

The photoconductor of choice by 1950 was amorphous selenium which is still
used. However, since 1950 the family of photoconductors has expanded to in-
clude metal oxides and sulfides, metal alloys and organic photoconductors. We
should note at this point that developments in this industry are now world
wide. Many developments in materials and equipment are familiar to us from
foreign countries such as Japan, Europe, Australia, United Kingdom, etc.’ In
addition, many companies have Joined Xerox in advancing the technology of
electrophotographic copying. Noteworthy examples include Kodak, 1BM,
Savin, A. B. Dick, Multigraphics, 3M, and others. Unique developments can
be identified with these companies as well as their counterparts overseas.

Early in its development the impact of the copier was described by the for-
mer archivist Mr. Everett Alldredge as follows: “Before the Xerox era every
government agency had one central filing system. When anybody needed infor-
mation he went to that central file. But today, with the copying of documents
made so easy, many a government executive prefers to maintain files in his own
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office. They are easier to reach. The result is that where we useq to have a l:jm-
ited number of central filing places, we now have thousands, with endless du-
plication of papers. In the Department of State alone there are ov(;:r twenty-
three hundred separate files. In time, as you know, all government documents
are turned over to the archives for preservation, and by' law we have to kc.zep
them for years. Since the government has acquired over sn(.ty thousand copying
machines, we have had to add five hundred thousand cubic feet to our storage

»l

space every year.

OT1HER PROCESSES

In addition to this proliferation of copies that resulted from the growing fz:fuly
of copiers consideration must also be given to ,the overload on th.e archives
caused by the differences in copy quality that existed between the .dlife;;nt ;l(;:
pying processes either already in use or under development at the tlrlne c‘r" W
dredge made his observation. Many of the processes t.hat were developed in ‘
;ponse to the need for convenience in copying an f)rlglnal gave very poor copies
in terms of keeping quality or long-term durability. Most often this was not a
factor in the decision to use the particular copying process. As a resultf the ar-
chives became the custodian of more than its share of exawples of copies from
each of the copying processes as they came into commercial use.. .

In this regard, if we set aside the somewhat older processes 'whlchlx:equnre :
prepared original such as diazotype, mimcogrfiph, and spirit dup 1cator,f w-
find other methods coming to the fore that did little to'adv.amce the cause o a}:‘
chival quality copies. These methods included the dlffusu?n transfcrdar;dft e
verifax wet processes, the thermographic process that was h:ghly regar el o; a
time for its seeming simplicity compared to the wet process. Unfortun?.te y,t. e
copies made by this process are very unst?ble becaus.e they rcmamhacblvi
chemically and they are physically very fraglle..bin mylvlzvr:c:]l:ey are the bes

i i rchives for the earliest possible repla . '

ca[(])dtf:rtifr(l):etsl;ea?ivcanccs that were based on slightly dif.ferer.lt tfechnology (;n-
clude electrofax that used a zinc oxide coated paper with liquid or p(;w clr
toners to develop the image and the dual spectrum sys'tem based on he:th eve :
opment of a silver image.® While neither of these qu.ahfy, as holders of the rec
ords of our civilization for posterity, they helped F)r'mg us closer to t.helprol:ess
that could produce archival quality copies of orlg}nals. An‘d especially those
originals found in need of replacement in the archives holdings.
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QUALITY AND PERMANENCE

['he theme of this conference suggests that we have reached a new degree of de-
velo.pment of copying technology and of sophistication with the use of the
copier. Surely one of our goals for the conference is to explore options for ap-
plying the copier technology to serve the needs of the archives rather than it()
overload them further with volumes of copies of uncertain qualit | 'l‘h;s in-
Clu(?es bo.th copies from an original document and computer prinler)i‘ enerated
'('E)plCS using the laser driven printer coupled with the xerographif r;)ccss
I'here is 2‘1150 a great deal of flexibility regarding the nature ofkthe ori iﬁal th t
ma.y quall.fy for copying including line images, e;lpha numeric cha/ractirs dccd-
:?Ztlvefdfl:]mgns., 'limited halftones, etc. It is also possible to enlarge or rédllce ll'(])t‘
laszr(_)drtivzsréi:ilc?: many copier mo.dels. Computer printers equipped with
rrogh somos rr generators Prowde the user choices of format variation
e éopies oput So;r)n:gram selecuo.n or software. We should note in passing

Computer printers such as ink jet and thermal transfer

p 1te no arcni I > p
inters h ld t b. .d
rinters (l() t meet I h va Slan(lal(ls all(l lllese rinters shou no ¢ Use

At all 1 i i
events, archival quality copies can now be produced on a number of

diff i i
Wilﬁrz:cthicj:ll;r:pand cdompll)llter printers provided the equipment is supplied
‘ €r and stable toners. The requisite *SCr

according to applicable standards such as, “(/1STMPI;§:;)§P7O;]1—(1(?C d'th(’r'lb(‘d
QmCC Copy Machines For Permanent Records” ‘ Feonthenn
sizing at neutral to slightly alkaline pH and cont
carbonate alkaline reserve fi
lutely

and produced with synthetic
e ain up to two percent calcium
cequired for any coy :;lralln. tf?e sheet. This typf': of paper should be abso-
chival use L e by 1s intended, at the time of its creation, for ar-
used shosld e nun;ber O?E;:?:[ed thermopla.slic devel'opt_:r or toner 1o be
property requirements including stable re-

sin materials su A
ch as polystyrene, acrylics, polyesters, epoxies, copolymers of

these, etc.; a
mopl;S[ic’be;;il;le ?olor fom?er such as carbon black pigment; balanced ther-
paper surface: pa(r)tri::r d_‘e fusn(r;g step in order to develop a strong bond to the
; ¢ size and size distributi i
lution requ ution suitable for the
will be fl(l]lllred- f:I'he rule of thumb is that the finest line that c
ree to 1 i
1ve times the finest diameter of toner particle. Toner particle

size control is achi
leved through resi i
. . sin properties con i
particle size selection, co P trol, color former pigment

grind

degree of reso-
an be resolved

. ! pounding of color former and resin pulverizi

1n . pulvenizing or

clearly fsi::l;iliss‘;]r:;mr.lior classifying.” Toner standards in this regard shouli be

available on some ::::t iethe t(:jner supplier. We could state that liquid toners are

copies. Colored to pier models, b'ut these are not recommended for archival
ners are also available based largely on organic dyes but are

6

also not recommended for archival use unless stable color pigments with a
known history of stability are used, such as those used to produce Winsor New-
ton colored paints for artists.

These marvelous new machines that combine electronics, electophoto-
graphy, high-quality light exposure including lasers for reflex copying of an
original or elaborate computer-generated copies, high-speed printing, auto-
mated precision paper handling including stacking, sorting and collation, sta-
pling and all of it microprocessor-directed for precise synchronization at high
operating speeds, grew out of the audacity of Chester F. Carlson’s imagination.

The development of the technology has created an exciting moment for the
archives. The talented speakers assembled for this program will add further to

our understanding of these new systems.

SUMMARIES
Preservation Photocopying Conference. Introductory Remarks and Historical Perspective

A survey on the different direct copying processes is given emphasizing their quality as archival or
not archival. The most important of them is the “xerography” technology invented 1938 by Chester
F. Carlson. Some eriteria are enlistened that define a copy as permanent durable the main of which
are neutral sized paper that contain some calcium carbonate, stable pigment such as carbon black
and stable binders such as acrylics, polyesters, etc. in the toner.

Conference Preservation par Photocopie.
Remarques préliminaires et perspective historique

Une étude sur les différents processus de reproduction directe est disponible, mettant en relief leur
qualité a étre archivés ou non. Le plus important d’entre eux est la technologie de xérographie, in-
38 par Chester F. Carlson. Certains critéres définissant une copie comme durable de
du papier de dimension neutre contenant

ventée cn 19
fagon permanente ont été retenus, les principaux étant
une certaine quantité de carbonate de calcium, un pigment stable tel que le noir de carbone et des
fixateurs stables au sein du régulateur de couleur tels qu’acryliques, polyesters, etc...

Konferenz Konservieren durch Kopieren. Einleitende Bemerkungen und historischer

Ausblick

Es wird ein Uberblick ber dic verschiedenen Techniken der Direktkopie gegeben, und diese wer-
, d.h. dauerhaft, und teils als “nicht archivierfihig” charakterisiert.
e ist die von Chester F. Carlson im Jahre 1938 erfundene
Kriterien zusammengestellt, die erfullt sein miissen, wenn
d neutralgeleimtes Papier mit einem gewissen
Kohlenstoff und stabile Bindemittel wie

den teils als “archivierfihig”
Die wichtigste einschligige Technologi
“Xerographie”. Sodann werden cinige
eine Kopie dauerhaft sein soll. Die wichtigsten sin
Gehalt an Calciumcarbonat sowie stabiles Pigment wie

Acrylate, Polyester u.s.w. im Toner.
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Electrophotography and Archiving

by MARK WEBER

Kobpak AND THE INTERNATIONAL MUSEUM OF PHOTOGRAPHY

I’m not an archivist. But I represent a company with close, long-term ties to
the archiving community. For example, Kodak has long helped support the In-
ternational Museum of Photography at the George Eastman House in Roch-

ester.

The Museum’s archives include over 600 thousand photographic prints and
negatives, 6,000 motion-picture titles, and a 25,000-volume research library, as
well as 11,000 cameras and related items. It’s the most important combined
collection of photographic material in the world.

In fact, the Museum’s collection has grown so extensively that it recently
threatened to outgrow both its building and its financial resources. Without re-
sources to build larger facilities, the Museum’s board was forced to consider

asking the Smithsonian to take over the archive.
Then in 1985, Kodak donated its San Francisco office building to the Mu-
seum. This one-time gift was in addition to the substantial annual support Ko-

dak provides the Eastman House.
Last June, the Museum sold the building. The sale price of 16 million dollars

will serve as a permanent endowment for operations of a new archives building

for the Museum.

In addition to our support of the Eastman archive, for over a hundred years,
Kodak has been in the business of making images last. So while our perspec-
tives are naturally somewhat different, we share many of your interests and

concerns.

ELECTROPHOTOGRAPHY

Certainly that’s true when it comes to electrophotography. Archivists are inter-
ested in electrophotography for two important reasons:

First, more and more of the documents going into archives and libraries today
are electrophotographic copies. That’s true not only of individual documents,

but of many publications.

Restaurator 8: 9-17 © 1987 Munksgaard, Copenhagen
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Many government publications, for example, are “printed” on high-speed
copiers. The growing use of electronic publishing will accelerate this trend.

So archivists want to know what to expect of such documents. What kind of
image and keeping qualities do they have? What are the advantages and dis-
advantages of differing copier technologies?

Second, electrophotography now makes it possible to replace degraded docu-
ments with copies that arrest image decay and actually improve readability.
Archivists are using copiers as tools for extending the usable life span of
many documents. The National Archive, for example, expects to replace 150
million documents in the archive with copies during the next 20 years.

Like any other tool, the more we understand about copiers, the better the job

they can do for us. So my role is to provide you with a kind of field guide to elec-
trophotography.

TecHNOLOGY

We’'ll start with a look at how this technology has evolved. Then we'll see how
that familiar machine in your office converts blank paper into clean, sharp cop-
tes. We’ll compare the results produced by differing copier technologics. Fi-
nally, we'll take a look down the road to see how future developments may af-
fect document storage and reproduction,

Since its invention by Chester Carlson 49 years
grown into a 20 billion dollar industry.
nology for granted.

ago, clectrophotography has
‘Today, we take this remarkable tech-

Yet, only four decades ago, most copies were still produced the old-fashioned

way — using typewriters, carbon paper, and mimeo. Many of the documents n
your files are probably such copies.

All that changed with the introduction of
early copiers, of course, were not very fast,
larly easy to use.

In 1960, with the introduction of the Xerox 914 copier, the industry really
began to take off, By 1970, IBM had entered the market, follow in 1975 by the
introduction of the high speed Kodak Ektaprint copier-duplicator,

Today high-speed copier-duplicators are available which can print 100 of
more pages a minute. That’s more than a mile of paper in an hour.

the first commercial copiers. The
They were messy, and not particu-

The basis for this technology is the electrophotographic Process. The physics

10
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involved are complex, but I talked some of our engineers into giving me a de-
scription that even a marketing guy like me can understand.

Electrophotography is based on the fact that the conductivity .of c.ertain mate-
rials is affected by exposure to light. If such a photoconductor is given an el(?c-
trostatic charge and then exposed to light, the exposed area will lose most of its
charge.

That’s the theory. Now let’s see how it works in practice. We'll be using the Ko-
dak Ektaprint Copier system as a model, but the basic steps involved are the
same for all copiers. ' .

First, a photoconductive surface is prepared to receive an electrostatic
charge. Some systems use a photoreceptive drum. In the Ektaprint Copier sys-
tem, the photoconductor is coated on a film loop. ‘

The surface of the film loop is electrically erased and physically cleaned with
a vacuum-assisted fiber brush. The result is a charge-free surface ~ an electri-
cally “blank page.” . '

Then the photoconductive film loop is given a uniform negative charge, us-
ing a corona charger. ‘ N

Next, the image frame on the loop travels to the imaging area. There it is ex-
posed to light reflected from the hard-copy original. This flash exposure leaves
white areas of the original as relatively low-charged areas on the photoconduc-
tive surface of the film loop. .

Only the areas which were shadowed by dark areas on the original are left
with a charge. So the film is now carrying a charge pattern corresponding ex-
actly to the original image.

The latent image then passes over a developer station. There the charge pat-
tern is developed using a toner which has been given a positive charge. Because
it has the opposite charge, the toner is attracted to the negatively charged latent
image. '

High-speed copiers take advantage of the fact that most of the carrier can be
recycled. In such dual-component systems, toner is added separately when
needed. The carrier needs only occasional replacement.

The toner develops the remaining charged regions of the photoconduct‘or
surface as black areas. For the first time, the charge pattern now becomes a vis-

ible image on the film.

Next, a negative DC corona charger is used to transfer the developed toner im-
age directly to the copy paper.

11
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Finally, the image is fixed to the copy paper using heat and pressure. A heated
silicon rubber roller is used on the image face, pressing against a backup roller
on the opposite side of the paper, so the toner is both pressed and melted into
the paper surface. The fusing temperature of the rollers are determined by the
chemical composition of the toner and the copier speed.

DirrereNT CoPIER TYPES

It seems simple. The challenge comes in trying to tailor this basic technology to
the differing needs of a wide range of markets and customers.

Today’s copiers — almost without exception — produce good results. But there
are differences, many of which are of special concern to archivists.

To understand these differences, we have to understand the needs of different
kinds of copier users.

The copier market is highly segmented. Some industry analysts point to as
many as seven distinct user segments,

each with its own needs and require-
ments.

I won’t bore you with that kind of detail. For our purposes, it’s enough to
point out that copier customers tend to fall into three major groups,

based on
the volume of their copying needs.

Low-volume users typically make fewer than 10,000 copies a month. A univer-
sity archive or large library might fall into this category. So would many small
businesses or government offices.

Such users don’t need high copier speed — 6 to 20 copies a minute are
enough. They expect good copy quality and reliability. But because their copy
volume is low, a copier that delivers 7,000 to 15,000 copies between service calls
will meet their needs.

Low-volume users are beginning to demand more features, such as docu-

ment sorters. But they remain very price sensitive. In fact, prices for competi-
tive low-volume systems are actually decreasing.

Mid- and high-volume users, such as business or government agencies, may
produce 10,000, 70,000, or even as many as 500,000 copies per month. Such
high volume demands higher reliability.

Users of high-volume Systems expect to make 30,000 to 90,000 copies be-
tween service calls. Features like self-diagnostics and the Kodak “Teleas-
sistance Network” further boost machine uptime.

At the same time, mid- and high-volume users are willing to pay more for re-
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liability and higher copy quality. And to boost productivity, 'th?' ‘r‘:‘:’kmg for
more automatc;d features — such as duplexing and automatic finishing.

IMaGE QuaLiTY

i for archi-
This market segmentation has a number of consequences of interest

vists. Copier designers aim for a particular segment ofIthS rir:larls(;:t,t l::;lc::unsgt

their products to the special needs of tha't group of users. In doing so,

inevitably make trade-offs between dem'gn fea'turﬁs. e+ tomers. The electro.
For example, copiers today may use elther‘ hquvxd or Bryt oliloosin he electro-

photographic process is basically the same w:th. either. But ¢ g

other involves balancing advantages against disadvantages.

i i id. This helps the
In the liquid process, toner particles are suspended in a‘ﬂund Tht; m;)ller_ |
toner penetrate into the paper, like ink. Liquid toner particles can be s naler
and manufactured from softer chemicals — which also enhances plcnetra ion.
the resulting image has good resistance to abrasion or tape peel.
oner to the
Dry toners do not penetrate as deeply. Heat and pressure fuse the t
surface of the paper, producing a durablc.bond. ol a5 copics made with
But the image is not as resistant to rubbing or tape pe
liquid toner. o o L
quwever liquid toner has its own limitations. Even though the llqul(.i ;ar e
i iqui inheren-
is fast dryin’g it can’t evaporate instantly. So liquid-based syst.ems are eren
b ; )
tly slower than systems using dry toner. Today’s fastest liquid-toner sy
produce only about 2,700 copies per hour.

trast, advanced high-volume cop‘ier- :
Spi:dco'tll’l:: Kodak’s Ektaprint 300 duplicator, for example, can make up to

duplicators offer truly remarkable

6,000 impressions per hour.

i i ded
Today’s liquid-toner copiers offer good copy quality. Special papers are nee
timize this process. . . . . -
¢ ';)'(r))d:l’ls high-vr:)lume units achive optimum image quality on plain copy pa f
per.

too. The market for low-volume

. r trade-offs .
Market segmentation forces othe , pressures often restrict the

. ; itive. Cost
copiers, as I said, is extremely price sensiuve facturers can incorporate.
number, durability, and quality of features manu

5 3

. . tems —
One result is that the quality of the image produced by low-volume sys
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while good — is not as good as the original. Such systems do not have the image
quality latitude to restore the broad spectrum of degraded documents.

CONTRAST IMPROVEMENT

Advanced high-volume systems, on the other hand, offer not only speed, but
the best image quality available. In many cases, the quality is so good it chal-
lenges the reader to tell the copy from the original. Such copiers can signifi-
cantly improve many degraded documents. They can, e.g., improve contrast
and legibility of documents consisting of paper that has yellowed and the image
of which has oxidized and faded. Nothing can restore the image quality that
has already been lost. But today’s advanced copiers can significantly improve
contrast and legibility. For example, using an advanced optical copier, we can
drop out the yellow and raise the contrast of the image. The result will be a very
high-contrast copy with far better readability. In effect, the copy can stop time,
arresting the degradation of the original. Unfortunately, you can’t get some-
thing for nothing; in the case of high-contrast copies, the trade-off may be a
slight graying of the background.

On the other hand, we might use an electronic copier like the Kodak 1M 40
Copier. With a scanning resolution of 400 dots to the inch, the IM 40 Copier
digitally scans the original. For each of those 400 dots, it assigns a value: This
dot is black, that one is white, the next one is gray.

The trade-off here is slightly lower resolution. But, again, the copy not only
arrests the degradation of the original, it gives a substantial gain in readability.

OTHER FEATURES

The benefits and trade-offs we’ve been talking about so far are of special inter-
est to archivists. Others are of concern not only to archivists, but to all users.

In today’s market, for example, copiers at all volume levels are becoming
more feature rich and, therefore, more complex in operation. That means sim-
plicity of use has become an increasingly critical issue for manufacturers and
users alike,

' Many copiers on the market, including the family of Kodak Ektaprint cop-
iers,offer a wide range of advanced features. These include:

® Automatic stapling and binding.
® Automatic duplexing.
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@ Chapterization, in which the copier automatically begins each chapter with
the left page blank.

@ Variable margin shift to accomodate stapling or punched paper.

@ Edge erase to eliminate margin notes from copies of original documents.

Such features increase system capability, but they also add complexity. As a re-
sult, designers of high-volume systems have been pressed to develop copiers
that are easier 1o operate and require minimum instruction, yet allow even the
inexperienced user to take full advantage of system capabilities.

And manufacturers are responding. For example, our Ektaprint copiers de-
liver messages to the operator in plain English. Such copiers “talk” even inex-
perienced operators through the most complicated document reproduction

task, simply and easily.

Furture DEVELOPMENT

So far, we’ve been talking about electrophotography today. What about the fu-

ture?

Certainly we can expect to see continuing gains in copier capability. Machine
speeds will increase, new software will enable copiers to easily handle a grow-
ing variety of jobs, and copier productivity will be enhanced by growing ease of
use.

Beyond such general trend, we can spot specific areas of innovation. At Ko-
dak, for example, we recently introduced spot-color capability to the high-
volume copier market.

The introduction of the AccentColor system foreshadows even more ca-
pability in the future. Full-functional color is a reality now in our development
laboratories. We believe a full-color production system is a very reachable tar-
get in terms of cost, performance, and image quality.

Another area with great promise for the future is the development of even
higher image quality with electrophotography. In fact, in our laboratories, we
have already demonstrated the ability to produce copies that rival photo-

graphic quality.

We will also see a growing use of electronic imaging for document reproduc-
tion. Recently, for instance, Kodak introduced the Ektaprint 1392 printer.
This printer takes many of the breakthrough features of our optical-copier

line — features like high image quality and automatic finishing — and combines

them with the operating simplicity of electronics.
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Thus, the print head of this new unity employs an arra i
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As these examples suggest, archivists have never had a wider range of informa-

tion-management tools than they do today.
Whether we are dealing with a simple walk-up copier or the most complex
electronic printer, the basic electrophotographic process is the heart of the im-

age.

mely versatile tool. And, at Kodak, we’re look-

Electrophotography is an extre
ke it even more flexible, relia-

ing forward to working with our customers to ma
ble, productive, and long lasting in the future.

SUMMARIES

Electrophotography and Archiving

A basic survey on electrophotography is presented using different Kodak photocopiers as examples.
The advantages of various photocopier types are discussed with particular emphasis on aspects im-
portant to archival photocopying, €.g., contrast improvement, eliminating yellow background, and
image reproduction quality. The survey closes with a report on future developments in the field of

document duplication and data storage.

Electrophotographie et archivage

e est présentée, différents types de photocopieuses Ko-
ges de ces différents types sont discutés, un accent par-
ticulier €tant mis sur les aspects présentant de Pimportance quant a la photocopie d’archivage,

{"¢limination de fond jaune et la qualité de repro-

comme par exemple Pamélioration du contraste,
duction de I'image. L’étude se termine par une exposé des développements futurs dans le domaine

de la reproduction de documents et du stockage de données.

Une étude de base sur 'électrophotographi
dak étant pris comme exemples. Les avanta

Elektrophotographie und Archivarbeit

Es wird ein Uberblick gegeben iiber die Technik der Elektrophotographie anhand von ver-
schiedenen von Kodak angebotenen Typen von Kopiergeriten.Es werden deren besondere Eigen-
schaften diskvti - , vorwiegend dicjenigen, die fiir das archivalische Kopieren interessant sind wie
Kontrastverswurkung, Herausfiltern von Vergilbung und Bildqualitat. Zum SchiuB wird ein Aus-
blick auf kiinftige Entwicklungen aufdem Gebiet des Kopierens und Lagerns von Dokumenten ge-

geben.

Mark Weber

High Volume Markets Manager
Copy Products Division
Eastman Kodak Company

343 State Street

Buildiing 6 — Fifth floor
Rochester, N.Y. 14650
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Book Copiers: Past, Present, and Future

by HOWARD S. WHITE

In the next half hour or so, 1 will try to touch on some of the highlights of the
past 100 years or so of making legible copies from bound volumes in libraries —
obviously, some years will receive more attention than others. I will give my
personalized history of library photocopying followed by a discussion of some of
the problems with trying to develop a non-destructive book copier and a
glimpse of the future with the description of the performance characteristics of
a laser copier.

As I look over the program for today’s conference, it strikes me that this con-
ference could easily have been given 20 or 30 years ago - not to say that the top-
ics are not up to date and very relevant — but photoreproduction has not been
one of the “sexy” topics of library conferences and institutes for a couple of de-
cades —~ at least. However, in the 30s and 40s, and even the 50s photoduplication
and library reprographics were as much buzzwords as CD-ROM, OCLC, ON-
LINE, and DEZ are today. The library “hightechies” and the wunderkinds of
those decades were not computer jocks but rather were the heads of pho-
toduplication laboratories at a select group of the largest and most prestigious
institutions in the US and abroad. The Photoduplication Department of the Li-
brary of Congress had all the “snap and crackle” of the MARC Office of the 60s
and 70s and the Preservation Office of the 80s. When the Council on Library
Resources was founded in the 50s some of its first projects and top priorities
were in the field of reprography. At that time, William Hawken, for the Library
Technology Project, tested and reviewed every piece of equipment that could
conceivably be used for making eye-legible copies from bound volumes. A new
section of ALA was also formed at this time by some of the giants in the field of
library reprographics. Now known as the Reproduction of Library Materials

Section (RLMS) of the Resources and technical Services Division, it is still a
very active group.

History

The history of photocopying has seen a shifting of priorities among three main
performance criteria: image quality, speed, and economy — and, to a small
group of dedicated librarians and bibliophiles, book handling ability. It is in-
teresting to note that the first photocopying that occurred in libraries over 100
years ago and utilized conventional silver halide photography, offered excellent
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image quality and the possibility for gentle book handling — speed anfi economy
were something else entirely. The invention of the Photostat machine arf)und
the turn of the century improved upon conventional photogra.phy by using a
prism, photographing onto paper instead of film, and aut9matmg many of the
functions so that the entire process from exposure to finished print could be
done within the machine with only one skilled worker required. And,‘the re-
sults could be excellent. The machine itself, however, was very expenswc. and
even though it was far more convenient than conventional .photograp.hy, it r(?-
quired a separate room and an employee to run the ma(?hme z‘md, \fv1th ‘all, it
still took considerable time to produce a single print. During this period, it was
libraries and government agencies that were the major users of Photostat and
similar machiknes. Most business offices could not bear the expense or be .both-
ered with such a slow and cumbersome process for merely making copies of
typed documents. Instead, their most common copying m.cd'ium was carbon
paper. (Libraries were also the major users of rr.ucroﬁ'lrfl unt.)l 1t'was discovered
by business to be something more than a passive minaturization and storage
medium.)

After World War 11, among the flood of new products to come to market
were a procession of small contact copiers — most small enough to sit on 'top ofa
desk — that could quickly make copies of single sheets, and to a very limited ex-
tent, also could make copies of pages from bound volumes.'Durm'g a 10-year
period, close to 20 different processes were introduced, including a revo-
lutionary new process based upon electrostatic tcchno'logy -.namely xerogra-
phy. (Before 1960, however, xerography was limited to its use in a cumbersome
three-step process for making individual optical copies that could also t.)e used
as masters for a Multilith offset duplicator and in another large, expensive an.d
highly specialized machine for producing eye-legible copies from projected mi-
crofilm images — the Xerox Copyflo machine.) .

Except for the Xerox machines mentioned parenthetically, -the desktop con-
tact and contact/reflex copiers for individual documents constituted t'he bulk of
the copier market and satisfied business needs for quick and convemer'lt copy-
ing. The machines themselves were mechanically simple and thus rclau.\/cly in-
expensive — the major expense was in the material used to ma.ke the copies. B‘ut
even this was never more than about 15 cents per copy. And, if the copy quality
was just barely ligible and if a typed letter got mangled.in the rollers as occa-
sionally happened, they were considered to be a small prlce.for the convenience
of not having to make multiple corrections on carbon copies.

19



Preservation Photocopying Conference

PrioriTiES

1960 is the most important date for modern photocopying since that is the year
that the Xerox 914 was introduced and became an overnight success. As good
as this machine was, however, it was by no means perfect. It was casy (o usc
and relatively fast and the copies were acceptable for line copy but terrible for
continuous tone illustrations or solid black areas. It was also insensitive to cer-
tain colors — particularly light blue. The machine itself was very expensive but
a new way to pay was introduced by Xerox. The Copy Service, as it was called,
made it possible to rent the machine and pay according to the number of copics
made thus relieving libraries and other users as well of the huge capital ex-
pense. With this new machine, economy and speed were assured and copy
quality was also not bad. The Xerox 914 was a scarce commodity for several
years after its introduction and only the largest libraries could justify even onc
machine.

The way was thus cleared for another type of machine that used a modificd
silver halide photographic process built into a machine that looked very similar
to a modern flat-bed photocopier. However, the copies made were negative,
white print on a dark background [actually, they were light grey on a darker
grey background] and the prints were still damp when they emerged from the
machine. These machines, under the trade names of Docustat and Vico-Matic,
were marketed as public service copiers for 25 cents per copy. The vendor ob-
tained permission to place the machine in a library or other public place, ser-
viced it, and collected all of the money that was collected. Besides the space the
only involvement that the library had was to furnish the clectricity, which at
that time was not a significant expense. Tt is interesting to note that 160 copies
per week was considered (o be about average use. There really was very littde
basis for comparison between these machines and the Xerox 914 except that
they served a useful purpose and didn’t cost the host library anything out-of-
pocket. We had one of these machines in the Business and Economics Library
of the University of Chicago for a short time during the mid-60s. Tt was our first
public service copier and we were very pleased to have it regardless of the poor
copy quality and comparatively high cost per copy.

Also during the 60s, the Electrofax copiers (direct electrostatic on zine oxide

coated paper with liquid toner) made great inroads into the copier market. 1f

l‘he 914 was the Cadillac of copiers during the 60s, then the Dennison, Olivetti,
SCM, and other Electrofax copiers were the Fords and Chevys (and [ guess the
Docustats and the Vico-matics were the Edsels). As much as we may now sneer
at th‘e coated paper direct clectrostatic copiers, they had a number (;t'lhings go-
ing for them and were able to remain viable for many years. In fact, you may
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still see some in service in drug stores and post offices. These machines
achieved economy by being a less expensive piece of hardware than the 914 and
were much easier to maintain. And, although the copies were on coated paper
that would not accept a ball point pen, had a tendency to curl, and smelled
bad, its ability to copy continuous tone and half tone illustrations — though in-
ferior to conventional photography — was still superior to that of xerography.

Damace CAused By COPYING

In any case, most persons — librarians included — were so taken with the speed
and convenience of self service copiers that they were willing to settle for legi-
bility instead of good image quality. For libraries and archives, an added bene-
fit of xerography was its relative permanence if produced on acid-f?ee paper
and fused properly. The Electrofax process appeared also to be relatively per-
manent, again depending on the paper used. The same could not be sai.d for the
prints made by the stabilization process. Those doing the photocopying were
also impressed with the speed and simplicity of merely turning a book upside
down on the exposure platen, pressing down on the spine to flatten the book as
much as possible, and being able to make prints of two pages simultaneously.
‘I'hat this could cause great damage to the book’s binding was of concern to
only a small group of persons and since the early use of photocopiers in libraries
was, at first, very limited, the benefits seemed to justify the possible damage. At
this time, the library market for copiers was important enough so that some of
the early self service Electrofax copiers were designed to allow bound volumes
to be copied, one page at a time, without pressing the book flat. o
1971 is perhaps the next most important date for library book copiers. This is
the year that Xerox introduced its 4000, a machine that many thought was par-
ticularly well suited for copying from bound volumes. lts exposure pla%en came
right up to the edge of the machine allowing individual pages to be copied with-
out having to open the book flat. Furthermore, this machine was capable' of
making copies on both sides of the page so that a missing leaf could be co.ple.d
and tipped into a book. Moreover, and probably of prime concern to the lnfil-
vidual scholar was its ability to copy into the gutter of tightly bound books with
narrow inner margins. The Xerox 4000 was the last copier from a major manu-
facturer that answercd:;f):c;i at least, the unique problems of the library mar-
ket in regard to copying from bound volumes. Soon after its introduction, an-
other feature — automatic or semi-automatic document feed — came onto the
market and was a very great success, especially in business offices for copying
multipage unbound documents. This one feature changed the general conﬁgt‘xr-
ation of copiers to the extent that there has never again been a true edge copier
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like tl.le Xerox 4000. And when the old 4000s started to wear out a few years
ago, librarians began to panic. So much so that two development projects were
undertaken — one in Great Britain and the other in the US — to produce a pro;
totype non-destructive book copier. Both projects were successful to the extent
'that they demonstrated what had to be done and a commercial product, in lim-
ited supply, based on the British Library’s machine, is now being mark,etcd in-
ternationally. \

Wthh brings us pretty much up to date, except for document scanners, im-
age digitizers, and laser printers which appear to be a part of the next big d;vcl-
opment. T

Hav1ng covered over 100 years in just a few minutes, I would now like to de-
scribe the development of one of the non-destructive book copier prot()typt;s

an . . . .
d' finish with a discussion of the performance characteristics of a currently
available laser copier.

MiniMizE THE STRESS ON BinpInGs

After wai.ting n vain for the giant copier companies to develop a new type of
book copier designed to minimize the stress on bindings and also to permit
read.able prints from the inner margins of tightly bound volumes to be F:ﬂade
the lfbrary profession with the aid of some outside funding decided to see for it‘-’
s‘elf if something practical could be developed. With strong encouragement
from the Reproduction of Library Materials Section (RLMS) of Al i’s th‘-
sources :%nd Technical Services Division, in 1983 the Library 'l‘e(‘hl1(){()gy Re-
ports unit of ALA undertook an equipment development project fun‘d(‘d in
part by the National Endowment for the Humanities, which rcsult;d in a pro-
X)rtzl;l);lfege—ufp nondestructive book copier that was exhibited at the 1984 ALA
o th(;nUe‘rl(-ance.. It Wfi? field tested at the University of California at Berke-
wersity of Southern California in 1985. The machine received a
generally favorat.)le response from librarians but was greeted by potential
bmanufa’cturers with only polite interest. About this same time, the British Li-
rary had also embarked on a similar project which also resulted in a working
{).rou‘)(ype that was tested at the British Library and is now in limited produc-
[;ocr: zlitt:ihlilgr.iigazll:rizjeclt I)(;rftctor for the US machine and was also in con-
e maChinz volved in the development and eventual marketing of
(V\fl’;swvzlrt:n,r:l?:);noftthesc? projects, the origir}al aims seemed modest enough.
brove e b yhalgldl(.) remvent.(be photocopier; we were merely trying to im-
rythine e ing capabﬂnty.) We started by collecting information on
g that had worked previously. The Xerox 4000 and its edge copying ca-
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pability came to mind rather quickly but was rejected for a number of reasons:

1) it would be difficult to adapt a production machine on account of the design
of copiers in general, most of which have automatic or semiautomatic docu-
ment feed mentioned above; 2) although the Xerex 4000 allowed a careful per-
son to make a copy of a single page from a bound volume without damagi.ng the
binding, it was observed that, given the choice of copying one page at a time or
making two copies simultaneously by positioning the book flat on the exposure
platen, most users — including personnel of many library reprographic centers —
er. Therefore, the potential advantage of being able to
he volume flat on the platen was underutilized —

it was observed that unless the book is properly
y allowing the

would choose the latt
make copies without pushing t

to say the least. Furthermore,
supported, it is possible to do even more damage to the hinges b

heavy side of the book to hang off the end unsupported. In our design criteria,
we wanted to force the user to go easy on the book being copied. Our next con-
cern was that the copier portion of the host machine would not be materially
changed so that the original manufacturer would still be able to service that
portion of the machine. (Ideally we would have preferred some simple attach-
ment that could be used with a wide variety of machines and would cost only a

few hundred dollars — at most.

Corving Face Up

Early on it was considered very desirable that the book rest face up in a book
cradle similar to the improved book cradles used in microfilming the books for
the Encyclopedia Britannica ultramicrofiche publishing projects of the 1960s
and 1970s. The value of a face up copier had already been realized at the New
York Public Library during the 60s when personnel of the photoduplication
laboratory had reassembled an Electrofax copier. The optics were turned up-
side down and a hole was cut in the bottom of the copier. The copier was then
positioned on top of a standard metal office desk with a hole cut in its top to
match the hole in the bottom of the copier which also happened to be on top of
the drawer. The drawer was then used as a face-up book cradle. 1 have never
seen the device because after many years of service, it was finally retired when
parts were no longer available for the host machine and no one, so far, has been
able to locate a picture of this monster that apparently stood about 7 feet tall.
it was not particularly photogenic but it allowed the library to
wise would not have been allowed to be
device we had in mind.

cradle that holds the book off to the
lowered onto

By all reports,
photocopy delicate books that other
copied. However, this was not the sort of

What we finally settled on was a book
side of a standard copier and has a copier head that can be gently

23



Preservation Photocopying Conference

the open book. "This copier head has a traveling light source identical to the one
n the host copier and is coordinated electronically with the movement of the
copier drum. When the copier button is acuvated, the light in the copier head
scans the page to be copied and through a series of lenses and mirrors transmits
the illuminated image onto the copier drum. From then on the copier “does its
thing™ as if nothing unusual had occurred. A fairly sophisticate
solution o what seemed 10 be a very simple problem,

In field testing at UC/Berkeley, the main complaint voiced by personnel in
the library’s photocopier service concerned the book handling portion of the
device which was judged to be much less efficient than merely placing the book

face down on a flat glass platen, pressing it flat, and copying both pages with
one cxposure!

d and expensive

At USC the device arrived Just in time to be used for copying the title pages

‘This group of books was in very f{ragile
nallowed to be photocopied had the library’s
reprography department not had the face-up copier. Had they not had the ma-
chine, the thousands of title pages would have
hand. Perhaps this is why the
than that of UC/Berkeley.

The British Library’s design approach was similar to that of the American
machine except that the copier head is stationary and the cradle moves up and
down. The book handling portion is faster but perhaps not quite as gentle or
controlled. The British Library machine, called the
tured in the UK by Total Information, Ltd. went through at least two pro-
totypes before being placed in production.

Looking back on our own project

for a cooperative cataloging project.
condition and would not have bee

had to have been transeribed by
ir evaluation of the machine was more favorable

Archivist and manufac-

and with some observations gathered from
the British Library's experience,

I have put together a few impressions of the
problems involved with de

veloping a new type of copier that would satisty the
special needs of library book copying:

One of the major obstacles 1o inventing an add-on device for someone else's
alrcady-built machine is tha it takes so long to merely get acquainted with the
existing machine. Whereas, if the manufacturer’s own R & D department were
to work on the problem, thig period of dismvcry would not be necessary.

Furthermore, there 15 always the

concern of doing something o the host ma-
chine that would adversely ¢

ffect its performance as a copier.
Ila small company is formed 1o manufacture and market the device, the
question of service arises almost immvdialely. With our project, we sought to
solve this problem, at least to some extent, by using the same parts as the host
copier, wherever possible, with the hope that the regular service person would
still be able to service the modified machine.
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The main differences, in operation, between a laser copier and a convern-
tional copier are in the impressive range of electronic functions that can be car-
ried out on the original before the print button is pushed. These functions,
which I will describe in some detail, include: framing,
separate horizontal and vertical dimensional changes, and polarity control.
The framing function permits the selective copying of only a portion of the orig-
inal. (On a conventional copier, the operator would have to mask the unwanted
portion before positioning the original on the exposure platen or cut and paste,
thereby destroying the integrity of the original.) In a similar fashion, unwanted
parts of the original can be blanked-out electronically. This blanking can be
achieved either by making the unwanted area appe
merely blank. Thus revisions can be made at the point of copying and selective
dissemination of information can be achieved by using the same original docu-
ment but selectively blanking out certain parts.

Repositioning refers to the ability to reposition or shift se
original. On the Canon Laser

blanking, repositioning,

ar in the copy as all black or

lected parts of the
opier, this function has three modes: center
shift, which places the desired image in the center of the image area; corner
shift, which shifts the image up to the upper-
manual shift, which allows movement of the ima

Separate horizontal and vertical dimensional change
chine as horizontal and vertical re

right corner of the copy; and
ge to any part of the final copy.
5, referred to on the Canon ma-

production ratio control, enable either hori-
zontal or vertical enlargement of reduction to be

words, you can leave the horizontal dimension the
the vertical dimension and vice versa, The

done separately. 1n other
same and enlarge or reduce
resulting distortion is vaguely remi-
ment park fun house that make one
and tall and skinny. In any casc, it is possible
nd enlarge it 200 percent and this can be done

niscent of the looking glasses in an amuse
appear alternately short and fat
to reduce the image 50 percent a
In one percent increments.
Polarity control allows negative originals [white print on a black background -

like the old photostats] to he copied as positives |black print on a white back-
ground| and vice versa - a feature th

chives with large collections of ne

In addition to these functions, there are photo mode for photographs and half-
tone originals; fine photo for halftone originals made with 64 and 100 line clec-
tronic screens; and high contrast mode for inc
originals.

at would be welcomed by libraries and ar-
gative photstats.

reasing the contrast on low contrast

In addition to the forgoing controls, there
tions such as automatic exposure which scan
sity and selects an appropriate exposure set
each time. Three other automatic function

15 also a range of automatic func-
s the original to determine its den-
ting to produce an optimum print
s included on the Canon machine
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this speech, the 2-page scparation mode makes 1t m:)ren because the machine
from bound volumes pressed flat on the exposure plate aves separately — not
can be made to copy right and left or top and bottom pag
that this will help to protect the binding! - care. In the near term, it
The laser copier appears to have a ver)t promising fu be r.eproduced on some
scems clear that digitally-stored data will be able tO(ract with the British Li-
form of laser copier. A British company, }Jnder con age digitizer for use with
brary has already announced the avallszl!lty of an im gf b British Library's
bound volumes. Its configuration is similar to‘that o . lmost everything
facc-up copier. It appears, that with book copying as wi

else in our daily lives, the future 1s digital.
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geordneten Optik oder E g : : T :
bringt eine K(l;mbi(r:a(tiro:‘l;:slr:rr"k die flulierdem mit Bu"hWiPprn ausgestattet sind. Vielleicht ArChlval Quahty Of Xerographlc Coples
Problems. aserkopierer mit dem Digitalscanner die endgiiltige Losung des

by SYLVIA S. Y. SUBT

Howard S. White

hdl[O{"-in-(:}.)i(‘f.' Library Technology Reports
American Library Association

5? East Huron Street INTRODUCTION
Chicago, 11, 60611
UsA ‘ During this conference we have heard about how a copier operates and the the-

ory of xerography or electrophotography. Now as archivists you want to know:
will these new machines and technology produce copies that will last? Are our
photocopies permanent and how can we be sure?

When we undertook the project, we felt there was a very simple answer.
However, after testing hundreds of copies produced on many different small of-
fice copiers as well as some typical high speed machines, we are not sure if there
is a clear cut answer. The basic problem is one of having xerographically pro-
duced copies that are known to be not permanent or to have failed the test of
time. As in evaluating the longevity of paper, we took a similar approach in
evaluating the archival quality of xerographic copies. We looked for a means to
accelerate the aging of copies; we selected properties to monitor the changes
that occurred in them after laboratory aging; we studied the chemical prop-
erties of the components going into producing a xerographic copy.

In June of 1985, the National Archives and Record Service asked the Gov-
ernment Printing Office to conduct a study on the archival quality require-
ments of xerographic copies. We were excited because as a large government
printer and procurer of federal printing, we were already faced with the ques-
tion: should we allow publications to be produced xerographically to compete
with publications produced by conventional printing techniques? The question
our customers raised is whether xerographically produced publications will
hold up (that is, are they as durable) and will they last as long as conventional
printed products? Our first response was that the copies should last as long as
the paper used in the copier. This view is supported by at least two of the large
copy machine manufacturers. The best approximation to the archival quality
of the photocopied document may be the stability or permanence of the copy
paper. As we got more involved with the development of test procedures to test
for the copy quality and the technical details of the project, we realized that
there was no simple answer. There were problems we did not anticipate. First,
we could not satisfactorily simulate aging of the copies without altering the
properties of the toner and biasing the results. As in studying paper perma-
nence, the best method of aging paper is ultimately to use natural aging and to
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Archival Quality of Xerographic Copies

periodically monitor the deterioration in the product as we have seen in the Na-
tional Bureau of Standards’ study: 37 years aging study on paper.' This con-
cept would be the basis of another study, and would require planning now and
storing test copies for future evaluation. The second problem in evaluating ar-
chival quality of xerographic copies is, what constitutes a “failed” copy? Is it
one in which the entire image has been removed because of poor paper-toner
bonding or has it failed when part of the image is missing due to toner degrada-
tion?

APPROACH

In our study, we established these objectives:

(1) We would develop a laboratory test for evaluating the fuse quality or ad-
hesion of the image on the paper.

(2) We would develop a simple on-site test for determining the fuse quality or
adhesion of the image onto the paper.

(3) We would investigate the stability of the materials used in a copy system.
This would basically be for toners since the longevity of cellulose has been
studied by many individuals and much documentation is available.

(4) We would recommend a suitable copying system for producing archival
quality documents.

[.aBorRATORY WORK

Our laboratory work began by applying the ASTM Method D-3458 1o some
test copies. This document sets methods and standards for *Copies from Office

Copying Machinery for Permanent Records.” This standard was the product of

work donc in this area by the National Burcau of Standards and is also the ba-
sis for our evaluation standard in response to my carlier statement “what con-
stitutes a failed copy?” It states that a Print Contrast retention of 80% or better

1s an acceptable copy after laboratory abrasion of the test copy for adhesion of

the paper-toner or accelerated aging to determine toner stability. The meas-
urement of print contrast as defined in this formula is an optical measurement
of the reflectance of the toner relative to the reflectance of the background pa-
per. In other words, what we are measuring or monitoring is the change, speci-
fically the decrease in the density of the toner that is deposited on the paper.
] The standard we used (ASTM Method 1)-3458) is set up in two parts. The
first part defines the requirements for a permanent paper. There are three levs
els of permanency defined, and depending on the degree of permanency desired
there are different chemical requirements imposed on the paper. The most per-
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manent paper is called Type I in which the paper should be suitable for lasting
several hundred years. The chemical requirements for the paper are that it
should have a pH value between 7.5 and 9.5, that is, the paper is alkaline. It
must also have a minimum of 2% CaCO, or MgCO, fillers in the paper. Type
11 paper is defined as a high permanence paper suitable for 100 years minimum
of life with an acidity requirement of 6.5 minimum for the pH value of the pa-
per. The least permanent of the permanent papers is a Type I11 paper designed
for medium permanence where the documents need only have an expected life
between 50 to 100 years. The acidity requirement of this paper is a minimum of
3.5 pH value.

The second part of the ASTM Method D-3458 deals with the imaged copy.
This section describes methods for evaluating the quality of the copies gener-
ated. The scope of the method is for evaluating both the permanence and th.e
durability of the copies generated on coated or uncoated papers by either a di-
rect or indirect electrostatic copy process.

The ASTM standard describes two methods of simulating image degrada-
tion. One is to evaluate the change in image quality after a mechanical abra-
sion of the image or toner-paper bond and the other is to effect change in the
image by heat, that is, toner stability. A Taber Abrader is used to simulate the
degradation of the image on the copy. Another instrument, the Moore Business
Forms Optical Character Tester, monitored the change in the density of the im-
age before and after being subjected to the abrasion tester.

The second test method to effect deterioration of the image was to artificially
age the sample xerographic copies. In our study we used two different sets of
aging conditions. First, we used the ASTM specified conditions of 1050(,: for
72 h and also our own accelerated aging conditions using a Tenney environ-
mental chamber. In these aging experiments we used conditions of 50°C and
50% RH which were less harsh on the toner-paper system. The 50°C was se-
lected because it is below the glass transition temperature of most toners. To
properly simulate aging, the temperature used is critical since we did not wish
to alter the rheology of the toner-paper system.

On-srre Test
The ASTM test procedures can be very time consuming and difficult to per-
form without sophisticated laboratory equipment. This is one of the reasons for
the objective to develop quick on-site methods to evaluate copy quality. In all
our development work, the ASTM standard was our control test method. As
the on-site methods were refined and test data generated, they were compared
to results obtained for copy quality using the ASTM test procedures on the
31
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same test copies. Simply, the main criteria of the on-site test is that the results
should correlate with the requirements of ASTM Method D-3458.

PAPER MATERIALS

In a simplified way, it can be said the quality of a copy depends on the paper,
the toner, and the copy machine. For the paper component, we did not select
paper that only met the Part 1 requirements of the ASTM Method, but tested
copies produced on papers that represent those one might find in typical office
copiers. The papers included: an acid-base, chemical wood xerographic paper;
a 25% rag xerographic paper (Xerox Corp’s XXV brand is often described as
an archival quality paper); and an alkaline-base, chemical wood xerographic
paper (Howard Paper Co.’s Permalife brand was selected which incidentally
meets the ASTM Type I requirements). The results using the former two pa-
pers are reported in Tables 1 and 2.

A comment about the relationship between paper longevity and a paper’s
acidic content is appropriate. Laboratory tests have consistently shown that an
alkaline paper will resist deterioration of its physical strength properties more
than an acidic sheet. An alkaline paper is therefore more permanent than an
acidic sheet. The use of CaCO; or MgCO; as a filler in paper provides a bufler
in the paper to neutralize the acids. However, regardless of how acidic or alka-
line a paper is, if it is not stored properly, away from ultraviolet radiation, oxi-
dizing or reducing agents such as sulfur dioxide, ozone, peroxides, etc. found in
the atmosphere, and extremes in temperature or moisture, the cellulose in the
paper will degrade.

Copry MACHINES

The sample xerographic copies used for testing purposes were from two
sources. We obtained test copies from the small xerographic machines that are
typically found in our offices. In addition, we invited over a dozen copy ma-
chine manufacturers to send in their own xerographic copies for this study. We
told them we wanted xerographic samples to evaluate for archival stability
that, in their opinion, would meet these criteria: 'the copies produced are “ade-
quately fused;”” copies are produced under normal equipment settings, e.g., the
fusing temperature and/or pressure rollers are properly set; *copies are gener-
ated on a standard chemical wood xerographic bond paper, e.g., if the supplier
feels that in order to produce an archival xerographic product, he must use an
“archival paper,” then that will be the standard paper; and *copies are pro-
duced using toners normally found in their copier system.
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We received test copies from only four copier manufacturers which brings us
directly to the second component required for producing a photocopy: the
PhOtOCopier. Our test samples were produced on these copier models:

L. Pitney-Bowes Model M350

2. Ricoh FT 6085

3. Konica/Royal Model 2803 ZMK
4. Kodak Ektaprint 85

It should be noted that the Kodak Ektaprint 85 and the Canon NP 155 copiers
utilize a monocomponent toner system. Except for these copiers and the Savin
7050 (which uses a liquid system), all samples were made on a copier having a
dual component toner system.

To include a larger sampling and variety of small office copiers, we selected 7
other copiers. They all represent what we call the “small office copiers.”

Canon NP 155
Xerox 1035

Mita 213 RE
Panasonic FP 3002
Savin 7050

3M VQC 111
Sharp SF 825

i i L i A

We also examined copies from three high speed copiers: IBM Series 111 Model
40, Xerox 9900, and Kodak Ektaprint 100 AF. We included these copiers, even
though they are not found in offices but are used for high-volume production
runs. Because of their high speeds, it was suggested that the toner is not in con-
tact with the paper surface for a very long time and thus the toner can not ad-
equately set or adhere as tightly to the paper surfaces as the slower speed copy
machines.

Toner

The final and third component in a copying system is the toner. For the toners,
we did not attempt to identify or analyze each of the different toners in fta?ch
machine; rather, we conducted a literature search to determine the composition
of typical dual component toners. We also assumed that each machine had the
right toners for the equipment.
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TesT METHODS

In developing the on-site tests, we subjected all the copy samples to the ASTM
abrasion tests as well. We followed ASTM Method D-3458, except when meas-
uring the print contrast. We used the 0.190 inch diameter rather than the 0.008
inch diameter aperture. We were able to use the larger aperture because:

1. In our studies we used a predesigned test target which no longer restricted us
to the smaller aperture which is required for evaluating individual character
images.

2. Also, when we used the smaller aperture, the readings were so variable and
so much a function of where the tester chose to make a reading that the print
contrast readings were not meaningful. The predesigned test photocopy form
consists of a solid black circular ring 3/8” (ca. 1 cm) wide with a 3 3/8" (ca. 9
¢m) outside diameter for use in the Taber Abrader and on-site peel test, a
rectangular solid black rectangle, 2" % 4", (ca. 5 X 10 cm) for the on-site rub
test, and a black strip 1" (ca. 2%) wide for the Instron tape peel test.

The ASTM standard has defined an acceptable copy as one that after accel-
erated aging or after abrasion, the print contrast ratio shall not decrease by
more than 20% of the original value. This is the criteria against which the sim-
ple on-site copy evaluation test methods were judged. The methods used were
two on-site tests and one laboratory test.

The tape peel test is used in the paint industry for evaluating the adherence
of paints to surfaces. A modification of 3M’s tape peel test, reported in “Pres-
sure Fusing of Monocomponent Toners at High Speeds,” by S. K. Bhuteja &
J- R. Gilbert,* was used in this project. Our tape peel test method is very sim-
ple: cut a piece 4” (ca. 10 cm) long, 1” (ca. 22) wide of 3M #230 drafting tape

(having 20 0z./in. adhesion to steel), and apply it onto the black circular part of

the test target. Rub the tape gently and ift it off the image slowly. I{ the outline
of the circle or ring appears on the tape, the copy fails.

The rub test was adapted from a rub-type test procedure IBM Corporation
used to study the variables of time and temperature in “fixing” of toner onto
paper and was reported by R. Bruce Prime.* For our rub test, we constructed a
simple apparatus consisting of a 200-g weight with two double-sized micro-
scope slides and two pins to act as stops. The test sample is the rectangular
shaped solid on the test target. It is cut out and placed face down on a white pa-
per sandwiched between the two microscope slides with the weight on top of
the slide assembly. The test copy is pulled out from between the slides, and the

white paper is examined for toner smudges. The presence of smudges indicates
copy failure.
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. i ation of co
In addition to the above on-site test methods for. quick cvaludutestcr “ r;::}i
quality, a laboratory tape peel test was developed using an Instron 4 as an ob-
move the tape from the toner and paper surface. This method serve

i i hic copies
jective laboratory method to evaluate the fusing quality of xerograp P

and support the on-site tests. The Instron tes‘ter, when equipped Wlt:; ::Z fn]c)-,
tion testing apparatus, climinates variations in: (1) the pressu;‘ehus:f ‘ usi)(]j:)is
the tape (In this method, a 5# roller is used. to apply the.tape. . e apmtin to
3M #670 cellophane fiber tape 1” wide with a 40 oz./in. a(.i eswn). ) ﬁow
stecl. This tape is more tacky than the #230 tape used for on-site u:lsts ',u ) how
the tape is pulled off the test copy (the angle and speed of the pl.lf :lehis te);t
be the same); and (3) the amount of toner pulled off can be (]Ufiﬂtl led. s ¢
is recommended for use in conjunction with the ASTM abrasion test to turther

aluate copies fail the on-site tests. '
evtil!l‘:it:():)(i)fsm;;ia;lso subjected to aging studies. We ﬁrst. aged th(.t Coptlles 1112:
ing the ASTM conditions, and the print contrast zeadmg consvlsten (}/
cr‘casvd. This occurred because the temperature oi'" 105°C was too high arcl1 was.
altering the toner’s properties. The set of conditions we finally selected was:
S0°C, E')()% RH, 96 h and 144 h exposure to a Xenon lamp.

Dara anp FinpinGs

The results of the first series of on-site tests are presented in 'Iabl.e l.lBoth t.}:e
tape peel test and rub test (using a 200-g weight) are fou‘r'ld su:tarl;tee(::)-;;ez
copy evaluation procedures. In general, both proce.dures can sipi . o
that retain 80% or more of their print contrast readings. Most of the time,

Table 1. First series of on-site test results

Test Procedure
Ph : Paper % PC* Retention tape peel rub test

otocopier

; fail
Xerox 1035 XXV 94 zz: pass
Canon NP 155 CwW 8 fail pass
Canon NP 155 XXV 1_11 pass fail
Kodak Ektaprint 100 A¥ XXV : fail fail
IBM Series 111 XXV ¥ fail fail
IBM Series 111 CwW 35
*PC = Print Contrast
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copies produced on the Xerox, Canon, Kodak, and IBM copiers passed the rub
and tape peel tests. The reproducibility of the six tape trials was not as good as
desired. This variability was attributed to the lack of experience by the obser-
vers, such as differences in the application of the tape, amount of pressure used
to apply the tape, and method and speed of tape removal.

Two of the six trials showed good repeatability because this observer was
trained in the techniques for making the test. Although the tests are relatively
easy to make, they still require skill and experience.

Both methods were used to examine copies produced on all paper and copier
systems; and whenever possible, copies were made using each of two different
paper stocks, e.g., a 25% rag content paper and a chemical wood paper stock.

The results were not as clear cut in a second series of testing for copy quality
as presented in Table 2. A “pass™ evaluation was not always obtained to sup-
port the ASTM Method D-3458 of “80% or better print contrast reading”
which equated to an acceptable copy quality. We had hoped for much better
correlation between the on-site test evaluations and the ASTM criteria for good
copy quality. Even without that correlation, we believe that the tape pecel test or
rub test are simple and useful in-house control tests for a non-technical copier
operator to use to evaluate the copies generated and to make a decision whether

Table 2. Second series of on-site test results

Chemical Weod Paper XXV 25% Rag Paper
% PC* Rub  Tape Pecl % PC* Rub  Tape Peel
Copier Retention Test Test Retention Test Test
Pitney Bowes M-350 58 Fail Fail - - -
Ricoh FT-6058 57 Fail Pass - - -
Konica Royal 2803 96 Pass Pass - - -
Savin 7050 90 Fail Fail - - -
Canon NP 155 94 Pass Fail 84 Pass Pass
Xerox 1035 77 Fail Pass 79 Pass Fail
Xerox 9900 9] Fail Pass 92 Fail Pass
" Kodak 85 93 Pass Pass 94 Pass Pass
Kodak 100 AF 30 Fail Pass 39 Fail Pass
IBM Series 111 52 Fail Pass 38 Fail Pass
Mita 213 RE 55 Fail Fail 80 Fail Pass
3M vQC 111 98 Fail Fail - - -
Panasonic FP 3002 46 Fail Fail 47 Fail Fail
Sharp SF 825 83 Pass Fail - - -

*PC = Print Contrast
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the copy is suitable for archival use. It should be pointed out that the chemical
wood paper did not perform better or worse than the XXV paper for toner-
paper adhesion.

In the aging studies, even at the lower temperature, the results were dis-
turbing. Because of the nature of toners, at its glass transition temperature,
toners will melt and flow into and around the paper’s fibers. The toner particles
are rregularly shaped particles which become more spherical at the glass tran-
sition temperature. The particles merge together into larger masses which exhi-
bit flow properties and find their way into the spaces around the individual pa-
per fibers. In our first set of aging data, the print contrast retention for one of
the two paper-copier combinations actually showed an increase. The other
showed a very slight decrease.

In the second 45-day aging study in our environmental chamber, we also ob-
tained results that were unclear. The print contrast readings for both copiers
and all three papers showed increased retention. In the first few days of aging,
there seemed to be a sharp increase in the retention which eventually leveled
off. The results are similar for all paper and copier combinations studied, e.g.,
Cascade, Nekoosa, and Permalife, brand papers using Canon and IBM cop-
iers,

Because of these results, we did not pursue artificial aging of paper and toner
combinations further as a criteria for evaluating photocopy stability. Our belief
is that artificial aging only sets the toner more tightly onto the paper, so the
measurement of retention of print contrast under these conditions is not useful
information.

Another project objective was to examine the composition of toners. The lit-
erature describes toners as a blend of amorphous thermoplastic polymers, such
as a styrene-type polymer and carbon black. Carbon black makes up between 5
to 10% of the toner. The literature also states that carbon black is an extremely
stable and permanent material, sometimes used as a stablizer. These properties
imply a toner is relatively stable material under normal use conditions.

Since accelerated aging tests of the paper and toner did not produce mean-
ingful results, we extracted the toner from the paper surface and conducted in-
frared analysis on only the toner before and after aging with various chemicals.
The results of these studies are as follows: acids affect the acrylic components;
UV light affects the styrene components; oxidizing fumes affect both the acrylic
and styrene components; and accelerated heat aging has no effect on either
chemical group.

37



Archival Quality of Xerographic Copies

CONCLUSIONS AND RECOMMENDATIONS

1. Even though the results shown have not been clear cut, the tape peel or rub
tests are recommended as on-site copy evaluation techniques.

2. The toner is the more stable component of the paper and toner pair.

3. An “archival quality” paper, as defined in the Part 1 of the ASTM Method
D-3458 should be used to ensure a more permanent xerographic product.
Accelerated aging using heat is unsuitable for combination studies of paper
and toner. Heat tends to set the toner onto the paper more. If heat is used to
fix the toner more tightly on a questionable copy, be aware that heat de-
grades the properties of paper. That is, the strength properties tend to de-
crease when using heat accelerated aging techniques.

4. Keep the copier machine well maintained. In particular, the copier should
operate at the optimum temperature to insure the toner will melt properly
and flow into and around the cellulose fibers.

5. Because of the nature of toners (even without heat they tend to ilow), copies
should not be stacked with any great amount of pressure. The image will mi-
grate from the original, especially at elevated temperatures.

6. Xerographic copies should also be kept away from vinyl surfaces as the
image will migrate because of the thermoplastic nature of toner.

7. Finally, of the fourteen copying systems examined, twelve systems had
mixed “pass and fail” results on each of the copy evaluation procedures.
Panasonic FP 3002 consistently failed all the tests, while the Kodak Ekta-
print 85 system passed all the tests.

SUMMARIES

Archival Quality of Xerographic Copies

Uhis puper deseribes two onssite test procedures and an instrumental procedure for evaluating copy
quality. The results are compared to criteria defined in the ASTM Method D-3458 for copy qual-

ity. ‘Test copies were subjected to artificial aging techniques and the copy quality evaluated.

Qualité d’archivage des copies xérographiques

Cet article déerit deux procédés de test sur place et un procédé instrumental permettant d'évaluer
la qualité de reproduction. Les résultats sont comparés aux critéres définis par ka méthode ASTM
D-3458 sur la qualité de reproduction. Les copies test ont été soumises i des techniques de vieillis-
sement artificiel et la qualité de reproduction évaluée.

SyLvia S. Y. SusT

Archivqualitit von xerographischen Kopten

g beschrieben, die das Ziel hatten, die Qua-

Es werden zwei Testreihen samt apparativer Ausriistun ' ‘
amerikanischer Nurm

litat von Kopien zu evaluieren. Die Ergelnisse werden mit den Kriterien der -
ASTM D-3458 vergleichen. Die Kopicn wurden ciner kiinstlichen Alterung ausgesetzt.
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Preservation Decision-Making and Archival
Photocopying

by GAY WALKER

Preservation decision-making is at the heart of the Preservation Program deal-
ing with brittle books at the Yale University Library. One of theé most attractive
decision options in that Program is archival photocopying. In use since 1973, it
is an economic and appropriate choice for many types of materials. Paper qual-
ity, value and rarety of the book as an object, relation to the rest of the col-
lection, relation to teaching and research priorities, use, format, contents, and
overall scholarly value are all considerations that help formulate the decision to
photocopy or to select another option appropriate for that particular book. Al-
though not endorsed by all preservation programs that deal primarily with mi-
croformats, we feel comfortable offering archival photocopying as one of our
major options to decision-makers, and it is often the format of choice. I intend
to describe our decision-making process, the archival photocopying program,
and the rationale for embracing this form of reproduction as an important pre-
servation option.

PRESERVATION SEARGH

The goal of our Preservation Division, which handles the brittle book problem,
is to make accessible the intellectual content of deteriorated items. To accom-
plish this, search and decision-making procedures have been developed that
happen to be both labor-intensive and painstaking, but that also provide the in-
formation necded to make the most appropriate and informed decision possible
on the disposition of a deteriorated item. The process starts with the identi-
fication of preservation candidates. Items in poor physical condition are sent to
the Division from Circulation, so the most heavily-used items are made a pri-
ority. The title is then searched, and decisions, made by professional subject
specialists in the library, are carried out by preservation staff. The options
available to the decision-makers define the nature, breadth, and success of the
program — success in terms of reader accessibility, the retention of necessary in-
formation in as permanent a form as possible, and appropriate matching of the
material’s format and its clientele. What is the deciston-making process, and
how is it done? Decisions are not made in a vacuum, and much information is
gathered to aid the subject expert in making a decision, particularly for deterio-
rated materials that cannot be repaired or rebound effectively. Materials with
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broken bindings that can be identified when received and processed immedi-
ately, while those with good paper but early imprint dates are searched to
gather information that might support the transfer of the item into a special col-
lection.

The three-step preservation search on a deteriorated item is carried out by
higher-level clerical scarchers on the Preservation Division staff. After deterio-
rated materials are charged in and search cards filled out with all the pertinent
bibliographic information taken from the book, the cards for about 40 titles are
taken to the card catalog and searched in the first step. The search card is an-
notated with more information from the catalog cards, including the author’s
life dates, and the call numbers and specific information about all other copies,
editions, volumes in a set, and collected works that include the title in question.
This information reveals the relationship of the volume in hand to the col-
lection and clearly shows the entire holdings of that title throughout the system.

AVAILABILITY SEARCH

The second step consists of a search of the bibliographic tools listing reprints
and microforms that are available commercially. Given the prejudice of both
our readers and our subject specialists, the reprint catalogs are checked first:
Books in Print, Guide to Reprints, and the appropriate foreign bibliographies. If
the exact edition is not found, the catalogs are checked for microform availabil-
ity, including Guide to Microforms in Print, Serials in Microform, New:paper‘x in Mz
croform, the RLG Union List, the New York Public Library Negative Fllrr} List
on fiche, and the National Register of Microform Masters. Costs and ordering infor-
mation arc marked where available.

The third step is a check of the physical condition of all other easily ac-
cessible editions, copics, and volumes in a set. The search card is annotated
with this information and all other volumes in poor physical shape are pull‘ed
from the shelf and charged out to the Preservation Division so that an entire
title may be decided upon at once. This policy saves duplication of effort by
avoiding repeat searches on other editions of the same title that m'ight come .la-
ter. At this point, the subject specialist should be able to review a “f"? and, w1t'h
input from a preservation staff member, make an educated dccns‘lon. that is
likely to maintain unique information in the collection and avoid doing irrepar-
able harm to its essential make-up. .

The decision-makers in our library are the subject specialists: the bibli-
ographers who are selection officers for the collection; the curators .of art.za stu.d-
ies and other special collections; and the head librarians of ‘subject libraries
within the system. They come to the Preservation Office to review around three
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shelves [ull of books in sessions of about an hour with a preservation stafl mem-
ber. We translate the information gathered on our search cards to the spe-
cialists while they examine the books, using the stamped circulation date shps
as clues to usage. We attempt to tell them information in the following order:

I. Author, title, or imprint information if this is not apparent, or the title page
is missing;

[ 3%

What other editions are held, their physical condition, and where the vol-
unie in hand falls in the chronology of imprints;

Whether we hold other titles by the same author;

Whether we hold collected works of the author that include this title:
What is available commercially in reprint or microform; and

(&%)

SIS

Whether the volume could be repaired easily or has a recommendation asso-
ciated with it for transfer (0 a special collection.

The specialists must assimilate all this, determine if the paper is so brittle that
the volume must be replaced or reproduced in order to save the intellectual
contents effectively, compare option costs, bring to bear their knowledge of the
author, that particular work, the collection, the interests of the teaching faculty
and research community, and the present and likely future needs of the broader
scholarly community in terms of value of information, and make a decision on
cach volume that resolves the conflict between preservation and access. They
often ask preservation staff for recommendations on how best (o save the item,
or, if the volume can be repaired ~ what those costs might be.

Drcision Making

The decision options available 1o the specialist are replacement, reproduction,
transler, withdrawal, repair, rebinding, and rehousing. Volumes that contain
good, flexible paper are usually repaired, rebound, or rehoused. The more se-
verely deteriorated items require more drastic solutions. What follows is the
general decision-making hierarchy along with the preferences in selection op-
tions.

Is the item worth keeping? And there are certainly cases where this question
is valid.

If s, is the item valuable or important enough to merit retention as an ob-
jectin its original format? Those items that must be retained in their orig-
inal format are normally valuable enough to deserve extensive conser-
vation treatment, or at least protective housing and continued shelf
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space. In some cases, a copy of the contents is also mad.c available to re-
duce wear on the original, often by archival photocopying. ‘ '

If the item is not valuable as an object, is there a hard-copy reprint avax‘lable
commercially, preferably printed on permanent paper? If so, a rep‘rmt of
the same edition is a top choice. This option is particularly attractive .for
monographs and those serial titles where only a few volumes are deterio-
rated or missing and the title is heavily used. ‘ .

Should the information represented by those titles not available in a h;lrd
copy reprint be maintained in hard copy or is a mic.rofo.rmat sumcu‘:nt.

If a hard copy is preferred, then archival photocopying is the solu'tlon se-
lected. It provides a copy containing the same inforn']atl(.)n that will be re-
tained in the collection in a long-lasting format which is close to that of
the original and is one that requires a minimal effort on the parf of the
reader to access and consult. It is particularly appropriate for h.lgh-use
monographs, reference materials, and serial volumes needed 1ln hard
copy to complete a set. It does not work well, generally., fo.r oversize ma};
terials, color, newspapers, or those items that are heavily ilustrated wit
half-tones, although that may be changing. .

If a microform is sufficient, is the title available commercially in a standard
microformat? I{ so, the purchase of that microform is mafie. '

If unavailable, preparation of the item for in-house preservation microfilm-
ing is undertaken. o

The list selection category is a catch-all for those items that d.o not fit within
the normal parameters. It includes the more unusual options of t'ransfftr
to a different, more appropriate collection and maimena.mce f)fan item 13
a protective box for an aesthetic reason such as a Victorian stampe
binding, often with the addition of another copy for ger.mera.l use. .

By the time the subject specialist has come to a decision, tl}a( title is kn?wr.z. thls
likely to receive the fairest hearing it will ever get for malr?tenance within the
collection and selection of the most appropriate format. This method of preser-
vation decision-making may become too expensive, but it places the cor.ltrol of
the collection in the hands of the curators and selection omcer.s responsxble' for
its growth and continuous retrospective molding, and it retains the effective-
ness of that collection in relation to its primary audience, the reader.

UNAVAILABLE AND INCOMPLETE Books

. . b i ogram
Another major use of archival photocopying within the Preserv.at.l(‘)n Prfgt.tles
is in the completion of volumes and the replacement or acquisition 0 ‘On
. . : M n -

when the editions are unavailable commercially. Mutilation, loss or
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receipt of issues, faculty requests for titles never purchased, stolen or lost vol-
umes all account for this significant part of the program. Depending on the vol-
ume, up to ten double-sided pages are simply photocopied and tipped-in at one
location in a volume, and mutilated pages with cut-out illustrations, for in-
stance, may be left in the volume with the photocopies tipped in beside them.
Information about lost volumes that are not available in print come to Preser-
vation as orders. Replacement pages or reproduced volumes are either ordered
through Acquisitions or the volume is borrowed through Interlibrary Loan
with a request for permission to photocopy. Borrowed volumes are then care-
fully reproduced in-house and the copies are added to the collection.

PuoTtocopyING

This preservation decision-making structure handles deteriorated volumes
through a variety of options, and one of the most often chosen is archival pho-
tocopying. Who does it and how is it done? Students do our photocopying, and
generally three or more students work 10 hours a week each on this part of the
program. The photocopies are collated twice, once by the operator and once by
another stafl member, either another student, or a searcher or secretary.

The job of photocopying covers the following areas:

Preparation. The search card is checked for special instructions such as keep-
ing the binding intact, what to do with the plates, or unusual disposal of the ori-
ginal. If pencil markings disturb the text, they are erased. If the book is bound,
it is taken apart, and the student is familiarized with binding types and how to
dishind most expeditiously. Although we have access to a guillotine, it is often
preferable to leave discrete sections or signatures together, and we often dis-
bind by hand.

Proper positioning. Two positions for archival photocopying are used at Yale
depending on the size of the original text area. A smaller opening is copied as
onc image to save on copying costs while larger pages are copied double-sided
so that the copy is not oversize and does not require reclassification. Those vol-
umes with text extending less than 23 c¢m from outer edge to outer edge are
photocopied in a single-sided configuration with the inner margins in the mid-
dle of the photocopied sheet, the bottom edge of the original lined up with the
bottom edge of the copy, and both pages of an opening shown at one time. The

right and left edges of the pile of sheets are then trimmed, usually to the line of

the original page edge. At least an inch of margin is left across the top of the
sheet between the running head and the edge, and this becomes the binding
edge. This format opens at the bottom edge, and two pages are read before lift-
ing up the sheet to the next opening. The other format is the double-sided pho-
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tocopy that is the normal book format. Any text that measures 23 ¢m or more
from outer text edge to outer text edge is handled in this way. The pages are
copied so that the top and outer edges are also at the edge of the photocopy and
only the bottom is trimmed. The photocopy is bound along the inner edge le.av-
ing a full inch margin. The automatic duplexing capability of our photocopiers
makes this option easy and efficient. .

Consistency and accuracy. The need for perfection here is obvious. The consis-
tency of text placement on the photocopied sheet and the absolute accuracy of
capturing the contents of each page in the proper order and free from obstruc-
tions are extremely important. If the text is out of register beyond an all?wable
6 mm, or inconsistently placed, it may be lost when the photocopy is trimmed
prior to binding. If the photocopy is imperfect through loss of text to any extenF,
the risk of total loss of that information is great, and annoyance and inconveni-
ence to the reader is certain.

Special formats and materials. Maps and fold-outs are photocopied with an over-
lap, trimmed where appropriate, and taped together using an acceptable press-
ure-sensitive tape, such as Ademco Manuscript tape available from several ar-
chival supply companies. These oversize sheets are then folded, placed cor-
rectly in the copied volume, and flagged for the binder. In an unusual case, a
thin, oversize item might be copied and the partial sheets taped togc:ther, but
the general limitation is the 22 X 36 cm acidfree sheet. Some illustrations pres-
ent special problems. Half-tones may reproduce poorly although there are ma-
chines such as the Kodak Ektaprint and the Kodak IM40 that do a very hlgh-
quality reproduction job. Color is lost, and that problem has as yet no effective
“permanent” solution. Illustrations are often printed on better paper than tlfal
used for the text, in which case they may be retained. Generally, the de'tcrlo-
rated book is reproduced in its entirety and the plates placed in a pocke.t in the
back for continued access. The work is also relocated to a non-circulating col-
lection.

Collating. Checking the photocopy for accuracy, completeness, and proper or-
der is an essential step, and we have found that a double check by both th(.: op-
erator and another staff member is necessary to ensure that an exact duplicate
is made. At the time of the first collation, the operator also annotates the search
card with his or her initials, the date, and the number of photocopiec.l sheets for
record-keeping purpose. The pages in the original volume are kept in or'der SO
that missing pages or other problems in the copy may be corr.ected easily.

There are other practical aspects of the archival photocopying program.

Paper. Xerox XXV Archival Bond paper is used in both the letter and legal
size. This acidfree sheet tested well at the Research Unit of the Library of Con-
gress’ Preservation Office back in the late 70s. It should last at least several
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hundred years if readers do not mutilate it. 1t also cost less and handled better
than other papers tested at that time.

Machines and Upkeep. We own two Xerox machines, a 4000 and a 4500, and
the automatic double-sided copying capacity is used a great deal. The Océ cop-
ier is another machine that, although it does not yet have an automatic du-
plexing capability, makes double-sided copying easy, and there are certainly
other options available. Our two Xerox machines require at least monthly
maintenance with cleaning and repair calls, and though these machines are
getting on in age, monthly service calls are usual in our experience. A great ad-
vantage is the possibility of adjusting the “light original” mechanism so that it
climinates the high contrast background on brown, brittle paper. The glass
plates on these machines also extend to the edge, and a book need be opened
only about 100° if it has a tight binding or is extremely rare.

Cataloging. When archival photocopying was first instituted in the mid-70s at
Yale, every photocopied volume was sent to the Catalog Department for up-

grading of the record and reclassifying. ‘The copies received an “a” at the end of

the call number and a note was added to the card set that read “Photocopied at
Yale University Library” with the date. This slowed the processing time im-
mensely. Towards the end of the 70s, the Library Director made the decision to
avoid changing the cataloging record for the bulk of these titles. ‘T'he reader’s
disappointment at not finding the original was extended only from the card cat-
alog to the shelf since no notification was sent to the National Union Catalog or
other national bibliographic database. This, of course, is casy to change in the
context of RLIN and OCLC, but not all titles are input into RLIN yet. Pho-
tocopies that change in location or size, however, are always recataloged.
Binding. For many years, photocopies were oversewn, since oversewing was
by far the strongest method of binding, and though it was highly damaging to

paper that would become brittle over time and took up a significant amount ol

margm, the Archival Bond paper was better able to stand up to it and large in-
ner margins were possible. We have since changed to double-fan adhesive bind-
ing for all photocopies; we are more comfortable with this method and, given
the right glue and technique, these volumes should continue to stand up to
heavy use. They also open more easily.

Disposal of Originals. In the great majority of cases, the very deteriorated, brit-
tle, dishound original is withdrawn from the collection and often placed in a li-
brary booksale for a minimal amount. A few are handled with great care and
end up in a special collection or a wraparound to preserve the original with a
working copy available for circulation, Those borrowed from other units or li-

braries for copying are also handled with care and returned with the least
amount of damage possible.

46

GAY WALKER

Costs. As for expenses and the comparison between the in-house reproduction
options, it costs approximately $27.50 to film and $25 to photocopy the average
300-pag(‘ large octavo book and about $14.50 to photocopy the smaller.octavo
book. These are the actual direct costs of the option, including the negative fand
positive of the film and binding of the photocopy but none of 'the processing.
Our costs for photocopying run around $.07 an opening including th.e costs ’of
student labor, merthly machine charges and repair, paper, and supphes, v?'hlle
filming is running at $.15 an opening. We know that our prese'rvatlon micro-
filming carried out under the RLG Cooperative Program is coming to approxi-
mately $53 a volume for the entire processing and filming costs. The .pnce for
filming is about to go up, but the maintenance of the photocopy machines may
also risc.

Scope of need. The need is much greater than our present abilitie.s.or tech-
niques can address. We have a backlog of some 4,000 items a\A./amng pho-
tocopying. By the time we get to many of them, we will have to verify that they
have not come into print since they were searched. In most cases, a'ny hard-
copy would do, whether a reprint or a Copyflo from a film, bu't archival pho-
locopying is significantly more economic than a Copyflo which is usually 2 to 4
times more costly if the item must be microfilmed first.

Commerciar, Cory VENDORS

The use of commercial vendors to provide these one-of-a-kind ar.chival pho-
tocopies is now a possibility. The on-demand reprint field was pl.oneered‘b.y
University Microfilms International (UMI) of Ann Arbor, Mlchlgan, origi-
nally Xerox University Microfilms, and the Microphoto Division of Bell and
Howell in Wooster, Ohio. A master copy was made in either microfilm or paper
and catalogs were produced. They, in effect, were short run reprint houses. Eell
and Howell’s Microphoto Division titles were purchased by UMI somt,:’ time
ago and most were added to their listings. UMI’s “Books on Demand” pro-
gram was established to fulfill a library’s request for a copy of any book; UMI
would attempt to borrow it, microfilm it, and produce a Copy'ﬂo hard-copy
from it. ‘That program was discontinued but UMI continues to list and add to
the titles available, and they provide both Copyflo copies from films e?nd good,
sharp, two-sided paper copies from paper masters, both formats on a?ldfrf?e pa-
per. Costs run around $.25 a page. They do take care of the copyright issue,
and that convenience is significant. . _ s Archival
Within the last year or so, several companies including Teleprint,* Archiv

—_
*Teleprint has since ceased operation in this area.
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Products, and Image Prints have entered the field. They basically carry out
photocopying to produce a bound replacement photocopy as one might do in
an in-house program,

Teleprint Publishing, Incorporated, of Charlottesville, Virginia, is an “Out-
of-print Book Service for Librarians.” They accept orders for any title required
by a library, then verify the copyright status, request permission form the copy-
right holder to reprint the work, make a paper master that they hold up to six
months, and produce the copies ordered. Their prices run about $.12 a page,
not including royalties or permissions, and they list their turn-around time as
approximately two months with a rush service possible. They use acidfree pa-
per and double-fan adhesive binding with their double-sided copies. They bor-
row most titles from other libraries to reproduce.

Archival Products, a division of Library Binding Service in DesMoines,
lowa, is a “Brittle Book Replacement Service” that reproduces any volume sent
to it. They offer both double-fan adhesive binding and oversewing, and always
double-sided copying on acidfree paper. Their prices are slightly higher for
some sizes of books, but they are able to address special problems such as fold-
outs, tip-ins, encapsulation, and pockets.

Image Prints, Incorporated, in Lansing, Michigan, a section of Binding Un-
limited, also offers a replacement service in both hard copy and microform. The
hard copy is a reproduction on acidfree paper bound to the library’s specifi-
cations.

Some other binders also offer this service to their customers but may not ad-
vertise widely.

IN-HOUSE CopYING PROGRAM

Why set up an in-house photocopy program with these commercial options
now available? A number of factors enter into the answer, mostly relating to
time, money, and services offered. It would be possible to photocopy a volume

in-house and have it bound faster, but not by much, and the great majority of

items, in our case, take quite a long time to complete. The time advantages,
and certainly the saving of effort, are on the side of the commercial vendors.
Money is the most serious concern. Not only is the commercial route generally
more expensive, Teleprint, for instance, charges $44 for a 300-page volume as
opposed to our $14.5 to $27 charge (that does not include overhead), but the
mode of expenditure is very different. The ability to earmark monies to pay
bills from a vendor may be a more difficult matter than to pay student salaries
or purchase supplies, or it may not. Maintaining physical control over holdings
and control over possible distribution rights may also be of concern to the li-

18

Gay WALKER

brary. And it may never be cost-effective or even possible to rep]ace m.is.Si.ng
pages or carry out other smaller but still important photocopying activities
through a commercial vendor. A valuable or still-useful book that cannot bc
taken apart but must be copied to provide a circulating clone may be a case in
point. As the services of these companies become better known, each library

will need o decide on these concerns.

Puorocory or MICROFORM

A rationale can be articulated for archival photocopying in the preservation de-
cision-making/options structure, but the photocopying option must alsoh be
contrasted to the preservation microform option. I would argu.e that tl‘lere 1s'a
place for ecach technique, that preservation michﬁ!ming, and in my yiEW, mi-
<rofiching, are the current, widely-accepted f.e..c,.bﬂfﬂ}!??f?f preserving the intel-
lectual content and addressing both local and _{}gggnql_‘sphglqr‘ly needs, for the
present and the future. Orp‘tical discs and digitization technology are on the
horizon to carry on that function when and ifstandardizati?n and permanence
issucs are settled. An archival photocopy also preserves the intellectual content
and addresses both local and national scholarly needs, but it does not. adfiress
the national needs nearly so well. It does not provide a master from which inex-
pensive copies may be made, ajthough minimum and other charges may raise
the microform copy prices considerably. f}_xl ﬁ{C_h_j_\fMQQPLJS also a mas-
ter. 1t can be rephotocopied, filmed, or even digitized later, and it usually pro-
Vides a better physical copy given that the print can be darkened and the back-

‘ground lightened or eliminated, but it is a more tenuous master. If it is lost or

..... oA

foaned and damaged, there is no back-up. It is certainly no worse th'an main-
taining the original, if that were possible, and in fact is mlfCh superior to the
original with perhaps the exception of half-tone reproduction and .other aes-
thetic considerations. It simply provides a one-for-one replacen}ent in a much
longer-lived format, a format that competes well with microfilm in terms of lon-
gevity.

Neither method is recommended if the goal is to avoid any damage to.the
original, although photocopying is slightly more damaging unless the' \fpn-ght
copiers become widely used. Upright photocopiers, howc?ver, have Posmonmg,
margin consistency, and handling problems that might interfere with produc-
tion output. '

The pivotal question is one of scholarly use of hard copy as qpposed to micro-
form. The preference is clear. Bob Hayes, Dean of the Library §chool at
UCLA, is involved in his second, more in-depth study of the magnitude and
costs of the preservation problem for the Council on Library Resources, and I
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understand his findings from many interviews nationwide with faculty, stu-
dents, and stall are weighing heavily on the side of hard copy. I no other lor-

mat is available, then microform is tolerated and even welcomed. In the best of

all possible worlds, every library that discovers a book with brittle paper and
does not find it available in a hard-copy reprint should be able cither to order a
copy from an out-of-print type of replacement service or to reformat it into a

microform and then produce a hard copy. This latter option entails the use of

Copvflo or a reader-printer. Copyflo machines arc becoming scarce, no parts or
official service are available, and those that are around must have mechanical
wizards on hand along with a lot of chewing gum. So far as [ know, few, if any,
reader-printer machines are yet available that can produce permanent paper
copies in a speedy, economic manner, though this does not seem an impos-
sibility. Thus, Copyflo hard-copy with its higher costs may not be a possiblity
in the near future if no novel solution is produced. This problem may be re-
solved somewhat if and when digitization becomes common to preserve retro-
spective texts, but even then the hard copy will probably hold its own.

OuTLOOK

Archival photocopying will continue to have a place in the library for the fore-
seeable future. Readers want to read books, incomplete books will need com-
pletion, some books will need the protection of an available reading copy, and
some deteriorated books will be reproduced in this format. It is one of the avail-
able options, and for the time being, it is a very good one.

The preservation field is still evolving, and some of the technologies of great
interest to us as possible solutions are evolving extremely quickly. By compari-
son, microfilming and archival photocopying are not. We know what they are,
what they can do, how they act, and how to judge them. They are good interim
options to an unspecified next step. They are the best we have, and archival
photocopying is a very attractive format that fulfills many needs and can be one
of the major options in a preservation program.

SUMMARIES

Preservation Decision-Making and Archival Photocopying
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Preservation Decision-making and Archival
Photocopying: Twentieth-century Collections at
the Kennedy Library*

by HENRY J. GWIAZDA 11

{NTRODUCTION

The John F. Kennedy Library in Boston holds over 225 collections of papers
comprising 32 million pages of documents. Most of these materials date from
1940 to the present, and most exemplify two fundamental characteristics of pa-
pers of mid-twentieth-century public figures: massive bulk and a low ratio of in-
trinsically valuable or historically significant documents relative to total vol-
urne. The library’s collections and series within collections vary considerably in
hoth size and value so that all processing decisions, inctuding preservation de-
cisions, must begin with an appraisal judgement. Preservation decistons, there-
fore, are made as only one of a variety of determinations which must take into
account factors quite distinet from pure preservation issues, factors such as the
quality and quantity of available labor, budgetary limits, or an appraisal of the
papers in comparison with others to process. The experience of the Kennedy
Library provides a good case study of how these interrelated collection, pro-
cessing, and preservation decisions are made and how photocopying has be-
come an important option in managing these materials.

JubGEMENT

Given finite resources in the face of an already large and growing volume of pa-
pers to process, archivists must make judgements about how much time and la-
bor can and should go into a particular collection or series. Underlying that de-
cision is a more or less conscious reference to the value hierarchy mherent in
the collection policy. At the Kennedy Library, this process is articulated and
generalized in the definition of three levels of processing, Standard Levels C, B,
and A, Each succeeding level represents a greater amount of labor, and there-
fore for the archivist to choose a higher processing level, he or she must have
appraised the unit of papers in terms of the collection policy and have assigned
ita correspondingly higher level of value. This first appraisal decision operates
at the collection or series level.! [t reflects the operational decision that the pro-
_—

* This is an abbreviated version of the original presentation. 'FThe complete paper includes addi-
tional administrative information and will be published elsewhere.
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cessing hicrarchy should be parallel to the value hierarchhy of the msumuon.d
Standard Level G represents the lowest level of processing of paper's accep.te
for deposit in the library. Papers processed at this level are arranged mFols?rles:
or the existing arrangement is perfected if it needs work. The mate.rla is red
boxed into archives boxes for standardization in storage, ease of 'retneval, an
preservation in acid-free containers. Appraisal decisions on t}.\e item levelfa:rz
made to identify very valuable documents and re'placc them in the .open flt;:e
with photocopies. The material is reviewed if required by the stipulations o

deed of gift. Any items subject to closing because of national security or an indi-

vidual’s right to privacy are withdrawn and replaced by colored sheets identi-

fying the item and general reason for closing to research. The final step is lpreg
aration of a register describing the materials to the level of the folder n(; e.
Standard Level C processing the library does m.>t refo!d‘er and .does no't o a(r;:
preservation photocopying to replace deteriorating originals with cc;lples maar-
on acid-free paper. If any documents arrive loos<.e and unff)lde'red, t c()il alre o
ranged in acid-free folders and given an appropriate location in an orderly i1
str €.
:lcz::(rinrd Level B includes all the processes done at S{andard Level. C.but
adds refoldering the papers into acid-free folders and dividing the material 1pto
smaller folders where necessary. Folder level work is completed b)i stamping
and writing folder titles and preparing a folder t?tle list for' the rcgn;s(;cr. Itl:?cmn
level processing may begin with arrangement of items within the folder \;ses
deemed appropriate. Selective preservation work includes three pr«;cof -
beyond photocopying the very valuable original documenls?: 1.) rchldovaﬁ( '
metal paper clips and any corroding fastcncrs. énd restaplm.g, 2) lden n:’en%;
tabbing, and photocopying all deteriorating originals a.nd adjacent oc(;xecmed
sufficiently damaged by acid migration; and 3) stamping documents
valuable with an indelible ink on the reverse. .
These preservation procedures of Standard Level B recognize a )
a hierarchy of values for documents beyond the routine.
are removed: the staff does not remove all poten-
to be replaced with brass or

hierarchy of

preservation needs and
Bulky and corroded fasteners

; : Al cue les

tially corrosive metal, such as all steel staples, ‘
: i it cessing and

stainless steel staples. Given the volume of materials awaiting processing

the size of the collections, the labor necessary for this procedure 1§ p'roh?bmt\)/c.
The value hierarchy permits the processing archivist to make a'dlss‘nc.tlor:. :;
tween valuable and very valuable documents with corresPO“d’ng stincho
in labor to preserve the two. An example of a valuablc. document is at]et;l?;:?;
itialed by Robert F. Kennedy to indicate he had seen it. A do‘cuhmel:l wr .
photocopied and removed as a very valuable‘ltem is one on whic Jotnt(:m on
ert Kennedy had written a comment and/or instructions in response (o
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tent of the letter. All John F, Kennedy holograph materials are very valuable
documents at the apex of the value hierarchy. After replacement with a refer-
¢nce copy in the original location, very valuable originals are filed in acid-free
folders and boxes and retired to the security vault. The Library would send to a
preservation laboratory very valuable originals that needed special treatment
beyond preventative replacement with a photocopy in the open files,
Standard Level A includes all the processes of the two preceding levels and
fadditional work necessitated by the very high value of the papers. One example
15 item listing national secunity classified documents in each folder of a series
such as the President’s National Security Files. A second is major preservation
work for an entire series or group of folders sent to a preservation laboratory for
deacidification such as with John F. Kennedy’s early holograph letters. This
level of processing represents one end of a continuum as does Standard Level
C. At Standard Level C, there is a much greater tendency 1o respond to the unit
of papers as a whole and to avoid work on the item and folder levels; con-

versely, at Standard leve] A, there is a conscious decision to work on the item
and folder levels to a much greater extent th

an possible with a less important
collection or series.

LowesT Stanparp

The best major examples of Standard Level C processing are the subject File in
the White House Central File and the White House Social Files. The
File is 400 linear feet or 1,010 archives boxes; the Social File
or 1,226 archives boxes. At 800 Pages per box there are shi
million pages in each of these files, or from another perspective each represents
about 3% of the library’s total holdings of aver 225 separate collections.

The library recently began work on the White House Social Files. These pa-
pers consist mainly of routine correspondence to the President and Mrs. Ken-
nedy, e.g., invitations to social occasions such as weddings or graduations;
birth announcements; and requests for congratulations on one hundredth
birthdays or fiftieth wedding anniversaries. The folders are replete with xerox
copies used as cross references. The library has assigned all ten staff members
ten boxes per quarter. The staff will review the material against deed re-
quirements, make necessary withdrawals, and identify and photocopy very val-
uable original documents to be replaced by a reference copy on acid-free paper.
This level of processing requires about fifteen to twenty hours per quarter per
stafl member and therefore allows all normal work duties to proceed while a
massive group of papers is being processed over a three-year period.

In the context of a discussion on preservation, Standard Leve] C processing

Subject
s are 490 linear fect
ghtly less than one
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may scem to be a dereliction of professional duty; however', itis :tte'rlg] ]lir:]r':;sd
sible with the massive volume of twentieth—cent“r_y materla;an tw:::foldering
resources to process all collections t0 the same h‘lgh level. y nlo s
certain collections or series and by not p hotocf)?ymg the relatlv‘;:;n amount of
rating originals of little or no real value, arc.hmsts accept a Celtn terms of the
acidity in these files. Consider the alternative for a moment 1 ith an aver-
White House Subject File. If staff were to ref(.)lder the 1019 box:osl:ivers The ad-
age of 20 folders per box, we would be replacn‘ng'QO,QOO umqude o Creat-e e op-
vantages would be to eliminate a source of acid in the box an full folders do not
tion of making smaller folders in those cases where the 'Overly Ue folder has a
adequately protect the documents. The disadvantage 15 that:;lv t::red or typed
unique identification that has to be either stampe(% and ha(; bcr-intensive and
specifically for cach folder. Retitling 20,000. fok_iers 1s a very 2} :of the material
time-consuming procedure which must be j usuﬁc_d by the Vé; ub'ect and Social
and the significance of the change. For the White House 511 fit
Files, the stafl concluded that the cost was greater than the b-ene 1{ wsclips
The same argument applies to removal of the .smal‘l quan.tl‘ty (l) dr:;;uments’
telegrams, thermofax photocopies or other deterlorannglong;‘“ze chemically
that might be in an average box of 800 pages. Photocopying the L of time
unstable items removes a source of acid from the ﬁ!c, Put th; alr)n(i;lcter < 00
and labor to complete this procedure for a file of this size an . c la o koo
costly. The library’s answer is to process and photocopy selt:'Ct'lVC y rol. Iden.
the materials in an environment with temperature and humidity t:x;las c;limin-
tifying, photocopying, and removing the very valuable doFumf?nration directly
ated {he most valuable items that might be damaged by acid mig

ithi item-level pro-
or indirectly from chemicals released within the box. Other item-level p

cessing would have to be done at the sacriﬁm‘a of working on to‘t)}fli; :el:';egseo; :Col:-
lections of a higher value or of simply attacking anothe:rlpa}r]Ould g
log of unprocessed material in demand by rcscarchc.rs. tl §wer R e
archivists can return to a collection processed at given o velata B
date if there are no higher priorities. However, the library currently

. . oo
hundred-year backlog at Standard Level B processing so that this option is 1o

car-ter rospe € pr 'C( € Zes nctions have to
4 nca term P 0. p Ct, bu( th p 18 tion mphaSl Why dlSt n

}‘ more SClCCthC Wolk.
be HladC alld ‘Wh some H)atCnalS must receive T

MippLE STANDARD | n
i dard Level B processing are smaller
¢ susceptible to Stan ' .
Th§ l{jlesct:la}:ia;nzr \:luc-to-volume ratio. They can be consndereq val‘uable in
a.n h a(:; bothgof two respects: 1) the totality of the papers has high informa-
either
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tional or evidentiary value in respect to the institution’s collecting focus; and/or
2) there simply is a greater incidence of intrinsically or historically valuable
documents in the group of papers than with a Standard Level C collection. Spe-
cific examples in the library are the papers of Ted Sorensen, staff assistant and
later special counsel to the president, 45 linear feet, or the Robert F. Kennedy
Attorney General’s Papers, 120 linear feet. In these and simil
photocopied both the deteriorating originals and the very valuable originals
and refoldered all materials into acid-free folders.

In the Attorney General’s Papers, documents of particularly notable infor-
mational value, which might expedite either reference service or rescarch for
museum exhibits, were also replaced with photocopies. Frequently and es-
pecially in correspondence files, items of interest show up in unpredictable
places. The processing archivist is probably the only person who sees the total-
ity of the file after its creation, and with this proce
more than passing interest. After photocopying, the intrinsically and informa-
tionally valuable originals can be filed together parallel to the original file or-
der. This file is retired for security, and an item list is prepared and can he
added to the register as an appendix. The list provides an inventory that makes
possible accountability for the intrinsically valuable documen
erence by staff and researchers to both types of documents. Such adaptive use

of photocopying permits the archivist to highlight items of informational inter-
est that would otherwise not be evident hecause the

only to the folder level in the standard register.

ts and ready ref-
materials are described

Hl(;HEST S'l'ANDARl)

These procedures for handling documents of more than ordinary value operate
at the item level. One difference between Standard Levels G, B, and A is the ex-
tent of item-level processing that is done. At lower fevels, item processing is
much more selectively applied than at Standard Level A. The differences can
be clarified with examples of the amount of photocopyin
Level A in contrast to the less labor-inte
the most dramatic examples of prese
creation of photocopied reference se
used files in the president’s papers:
National Security Files (NSF)

g done at Standard
nsive processing. From this perspective
rvation photocopying in the library are the
ts of the two most important and heavily-
the President’s Office Files {(POF) and the
- The POF is the working file which was main-
tained by the president’s personal secretary, Mrs. Evelyn Lincoln, in the Oval
Office of the White House, and it is 73 linear feet. About 55 linear feet or 138
archives boxes are currently open for research; the remainder of the files are
closed under deed restrictions to protect national security or an individual's
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fe of the president’s special assistant

right to privacy. The NSF is the working fi 25 linear fect of which

for national security affairs, MCGCQOOrge Bhlfndy,boxes
‘ en for research, 120 archives .

db/(;l;:ef?hir;’xi}:idem’s Office Files had been open for rcse.archhfot) (r)imiin}’;a;;gl‘f
staflf observed that the intense use of the files was destroying td(;\ISngo hat re.
ments. The decision was made to photocopy ‘both the POF an s
searchers would use the photocopies for reference. l?hoto;(;)p);h %les e
rather than microfilming because such a la.rgc portl-on o otrictions i
closed to research use due to national se'cumy or pm{g;y :;ives box‘es - he
quently, a temporary employee photocopied 96 out of 135 a arch use. This use
POF and 95 of 120 in the NSF to create reference files for rese

p y S Lad ow ¢ y = Ve y €( 'al nlch(’, mn th(:
S 1 t .ChnOlOK ﬁlls a T Sp 2C1 ;
()i h()]()( ()p mg S Ugg StS h [hlS q . i

order. If we discard the origina.ls af'ter
documentation left of the original in-
ds one’s preservation options 0

options of the processing archivist. Th
groups of papers in a fixed and final
filming, the microfilm becomes the (')nly
formation. The photocopying machine expan ey amanged or
allow the creation of copies of documents‘that are not yeld o ot b c00-
that would be uncconomical to copy on microfilm. It woubl Soripinals oo
nomical to microfilm scattered deteriorating or very valua efzrmge She,e( N
them from the open files, and replace them wnt.h arclross‘l:}hen e hivist has
ting one to the relevant roll and frame of the microfy n(lj o o ial, i
to copy a larger quantity of cohesive z‘md fully arrar;lgef o nformation on
crofilming becomes a viable alternauve. .Sor.ne of lt(.e othe deéision e ther t6
photocopying rates and costs should assist in making

photocopy or microfilm for preservation.

Propucrion Rare |
dent’s Office Files and the

i ak 5 ith the Presi .
Photocopying on such a large scale as w duction rates and

National Security Files raises legitimate questions abot;]t ]Jtz(;lporary employee
costs. 1t cost the library between $8,000 and $9,QOO flor td i) réaking wn overly
hired for 18 months for this project. The work mvo(;/t;tems e withdrawal
large folders, numbering the original d‘ocumems afnlgo O s boxes with ap-
shc;(‘(s, and then photocopying. He copied a total 016 e o fall days, per
proximately 800 pages per box. He spent about . adj,ust e withdrawal
box, one dlxy to unstaple and number each Pa.gf la“ o ference copies. Since
sheets; a second day to photocopy and refile original an

one i thf maim causes ()i d(‘[(’llOldll()n was lepedted lCHloval 0{ Staplcg When
; | Cfftl ence quueSlS, the dCClSlOl) was "lade

. . . N r . . o
malking photocopics for rescarchers ) to indicate the relationships within

to number items (1, la, 1b, 2, 2a, 2b, etc.
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stapled packets and to S’.liminale fasteners permanently. As with micmﬁlnixi‘ng.
once the preparatory work is done, the actual process of copying went fairly
quickly, the rate of photocopying in this project being between a page ill'l(‘i a
page and a half'a minute without the use of an automatic document l(‘(‘d(‘r‘. I'he
library paid the employee at a rate of $4.00 — $5.00 per hour. By way of com-
parison, an outside vendor recently submitted an estimate to microfilm 10 ar-
chives boxes of papers for $3,771, resulting in 9 rolls of negative microfilm and
two positive copies.

In Standard Level B processing, where photocoping is done far more se-
lectively, the production rate of simply photocopying ranges from 1 and 1/4 (o |
and 2/3 pages per minute. The variation de
work has been done on the documents to be ¢
be removing all staples and, if deterioratin
all oversize newsclips in one’s work are
unit (packet or even folder if all are
copied. When photocopying dete
which does not h

pends on how much preparatory
opied. The fastest rate is obtained
g originals, by cutting and trimming
a first. A tab is then placed around the
newsclips) to mark the documents to be
riorating newsclips or any oversize document

standard size paper for the photocopying machine and me
against such a template. If the newsclip overhangs the templat

ston, it is cut up to fit the most appropriate standard
n its new form. In that these dete
value and are discarde.

asures an iem
¢ in any dimen-
paper and taped together
riorating originals have only informational
d once an acceptable copy on permalife paper has been
made, no greater care has to be taken with

from these originals and espeaially with tele
mofax copies, the automatic document feeder is used when physically feasible,
Morcover, in copying extensive telegrams or newsclips, one can copy two or
more per page especially if the materials have been arranged such as in chro-
nological order.

Clearly the number of page
lection or series being processe
will be far more deterioratin
file. For example, in Robert
the press division files consis
vering the senator’s career fr.

such documents. For photocopies
grams, wire service clips, and ther-

s copied per box will vary with the type of col-
d. In the press files of a political campaign there
g newsclips than in the average correspondence
F. Kennedy’s 1968 presidential campaign papers,
tof 22 archives boxes, 8 of which are newsclips co-
om the 1950’s 1o every facet of the 1968 campaign.
d because they were a unique file documenting the
life and career of Robert F. Kennedy and because they served as the newsclip
file for the entire 1,300 linear foot collection, Photacopying was selected instead
of microfilming becayse of the particular labor we had available tor the project.

In contrast to the extensive photocopying in these press files, the number of de-

teriorating originals in Robert Kennedy’s 1968 Senate Correspondence ranged
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. cent of the 800
from 10 to 90 pages per box. This quantity represents 1 to 11 per

; . q_AO ‘Mg most common, .
Page box with 3-4% heing relative to the volume of work, the library

box, refolder, and retitle and
ls. Concern for se-
identify, tab, and

To cope with a shortage ()fst.aﬂ‘ o
uses a variety of temporary outside personne 'to ;ting i
to identify, prepare, tab, and photocopy deterlorbers\ e
curity suggests that only permane’n‘l staff rir:emhis e eon labor varics. For
photocopy very valuable originals. The cost ort e apervisory time.
unpaid interns and volunteers the only cost 1s t[% 50— $6.50, of which the
perkfstudy personcl are paid s Roury raltle (')bou.t 20%. The Kennedy Li-
host institution only pays a percentage, usually a

brary Foundation internships pay $6.00 per hour.

Cost

ing is the machine
Besides labor, the library’s other major cost ffgopf;oisztc;};:’wﬁkh o onger
and supplies. The machine used is a Xerox 3 ,14 I ehes as well a5 the
available. It was able to copy an ovcrs:zc(gasee; L and 117 x 147, As ph(;_
regular letter-size and legal-size pap'ers . s paper avail-
mi)pi(‘rs have become more standard)zc::i, howxe\:r};;l}: r:ge e oton Globe
able today seems to be ledger size at 117 X 17", 0}; t}le s newspapers
can just be copied on this size paper. In tha‘t nrmnyat e o cemporary pa-
were not very standard in size and were larger' in orr:imum T e n problem
pers, photocopy reproduction with a ledger size ma
in copying some older full pages. '
'l‘hi‘yrc‘:rtal cost of the Xerox 3100 is $181 pe o o brary does not
we begin paying at the rate of $.013 per addl'tl(')na Prkg ;NhiCh averages 3,000
use ll;(' full 48,000 copies per year for archl\fal wof d,eveloper 8150 for
pages per month. With this range, one contamerTohc o amont of per-
35,000 copics, and the necessary toner costs $12§. . The total cost per year
malife hond paper costs $364 (70 reams a.t $f'?.2$2€;00. -or e 5,000 copies,
for this equipment and consumable s'upplles 1s \,;/ith,a o st of $4.00 per
the cost per copy is $.08 (not including lal?or). o ional cost for pho-
hour at a rate of 1.5 to 1.2 pages per n'nnufe, e ould be 8,04 t0 §.055 per
tocopying alone (as distinct from preparz?non uln2\em 14 per page cost for Sho-
ctopy. Added together, these costs resu'lt in a.$.' r-e e s material for
locopying. Act;m] costs are sligl:jtly h;g(l;:; 1?;!::6 p;igsres 8 onded to be
ying : calculated and included. . s samply coots
(}::;);22022);:?\': :)(;cause labor costs will vary and the tren;a(l) fr:;hinzpfzatmes
e VOiume figures will vary dcpendi’}g 9 Ve“d(?r’ ti{ztional uses of the ma-
selected, and ;iolume of archival copymng. QOther ins

er month for 4,000 copies before
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chine, such as for reference or administration, could spread the fixed costs over
a larger base.

MACHINES

The features of a photocopying machine that we have found most beneficial for
archival work are three trays (letter, legal, and oversize — most probably ledger
size today); a contrast control; an automatic document feeder, and dry carbon
toner. The Xerox 3100 has three settings for the contrast control, but present-
generation machines have five, and this capacity allows the processing archivist
to upgrade the quality of copy for many deteriorating or light originals. Fur-
thermore, one may purchase various translucent colored plastic sheets to en-
hance hard to copy colors like blue. A yellow sheet between the document and
the glass will permit the enhancement of both light black copy and bluc copy.
Another supply that can be purchased (or made from thin mylar) is a docu-
ment carrier if one wants to protect materials when using the automatic docu-
ment feeder. For photocopying of deteriorating originals without any intrinsic
value, the library does not use a document carrier, an overly ¢
consuming step for this type of material. When doing the extensive pho-
tocopying researchers request and pay for, the library has found that an auto-
matic document feeder expedites the process significantly. Prior to opening, the
processing archivists have removed the very valuable documents and have pho-

tocopied the detcriorating and/or fragile items in the
so that there is little dange

autious time-

most heavily-used papers
r anything of value could be damaged. The stafl’
member who handles photocopy orders has indicated that
automatic document feeder for all photocopies and has ne
with damage to documents,

he regularly uses the
ver had any problem

The features of a photocopying machine that have not been of value in the li-
brary’s archival processing experience are a reduct

bin. If a smaller institution were trying to reduce cos
its volume of copying,

$20-30 per month per
mind in which an archij
ity: to make color copie;
Institution does not wa
documents are to be dj
damage necessitates r
sive for most institutj
work with the employ
originals. The cost fo

ion capacity and a sorter
ts to justify the expense for
it could well avoid these optional extras, which can add
feature to the rental fee. Only one situation comes to
val institution might need a color photocopying capac-
s of documents either for a travelling exhibit where the
nt to send originals or in a long-term exhibit where the
splayed more than six months and the risk of permanent
eplacement by copies. In these cases it is far less expen-
ons to take the documents to a commercial copier and
ees there to get good photocopies without damage to the
r color photocopies is about $1.00 per page.
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CONCLUSION

. reser-
. ; rangement, and p
For a processing archivist concerned with appraisal, arrang

. : ich have
. - nsive and whic
vation, activities which are inherently very labor-inte
3

: s important a tech-
been little affected by automation, the photocopier may be aan eZually import-
nological advance as the microfilm camera. Comput.ersla:f with voluminous
ant }nnovation for description and reference. Particularly

ivist with the option
i the archivist with
' ) tocopying presents
o mocessing scecrocy. or cxamph gto do preservation work on only those
ra time and labor. The technology,

define a processing hi-

of processing selectively: for example,
documents or subgroups that merit ext

therefore, is a crucial element in allowing the arCh{VlSt}i? copying capacity, the
erarchy such as Standard Levels C, B, and A. With this copy

: ired. Without the
archivist can work at the item level as‘muC_h or asdhttle ii?::;)l;idor‘i/;’inal docu-
ability to photocopy and replace deteriorating anc very uld be no efficient, in-
ments scattered throughout contemporary files, tbelre ;{V: lacement of very val-
expensive, and quick way to preserve such materia hs ise e ine documents,
uable originals, often extricated from a mass oo C;‘?/ ist to have better intel-
enhances the security of collections and allows the archivi s. Photocopying also
lectual and physical control over the more lmportint-lt;::n;ational value that
aflows selective retrieval of documents of notiﬂlb.e Tl the technology com-
would otherwise be lostin the mass of th‘e 'ﬁles. Fma. " copying in situations
plements the microfilm machine by permfmng extensweomipcal. In short, the
where microfilming would be inappropriate or unCCO:d options in managing
photocopier offers the archivist numerous advartl)talgei!it }i:out r
contemporary papers, and no archives should be w
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des ressources disponibles, doivent étre préservées de fagon adéquate. Trois différents niveaux de

traitement et leur emploi de le photocopiage pour préservation sont décrits de méme gue le coit et
les machines relatifs i ces traitements.

Entscheidungsfindung beim archivalischen Kopieren: moderne Sammlungen in der
Kennedy Bibliothek

Eines der schwierigsten Probleme iu einer Sammlung zeitgendssischer Dokumente ist dic Masse
der Objekte und ihr unterschiedlicher, rein historischer oder/und

begrenzten Mitteln in angemessener Weise zu erhalten. Es werden drei verschiedene Behandlungs-

ebenen beschrieben und die auf ihnen unterschiedlich gehandhabte Auswahl der Stiicke, die zur
Konservierung kopiert werden, sodann auch die Kosten und

auch innerer Wert, die es gilt, mit

die Gerite fir diese Arbeit.
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