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A Simple Measurement

- NO
bt of Torsional Rigidity of Paper

63{ 33\ by A.ARAD

Aging of paper is tested, among other ways, by measuring changes in its
physical properties. Most measurements of physical properties require
expensive instruments and thus, remain confined to larger research labora-
tories.

I believe that simple testing has place in the smaller workshops, too.
Simple tests, although not accurate enough for theoretical research, can
help the restorer in developing new methods or modifying existing ones,
and serve also as indications for what might be termed »quality control«
over materials. Naturally these tests should be relative in order to be
useful.

TorsioNAL RiGIDITY — DEFINITIONS

The following test for torsional rigidity has been chosen for two reasons:
first, it is easy to perform and requires no expensive instrumentation.
Second, it is useful for comparing adhesives, foils for lamination etc., and
is reasonably sensitive to aging.

A body with a moment of inertia I hanging on a strip which has a length
L, thickness d, and width b, if displaced from its state of equilibrium
(Fig. 1) will oscillate with a period p and the relation:

p = 2znK %

is fulfilled, where N is the torsional rigidity and K depends on d, b and
(to some extent) the angle of displacement «,

When a, I, d, b, are constant it follows that: N = I—{—:;J; » where R is the

. . T 4872 IL
appropriate constant (for the simple rigidity n: n = 5 % ?).

Reseaurator 1 - 1969 : 69-77 69



A Simple Measurement of Torsional Rigidity of Paper

e e e pag—

For purpose of relative measurement

torsional rigidity M by: * on the same PApEr we can define

L
(DM = o X 10 (Lincm,. and p in sec.)

(The factor 10 was chosen ex
veniently read).
As rigidity depends very much on thickness,
(In order to compare rigidity of materials disr
And so we define the rigidity factor S by:

perimentally so that the results may be con-

W€ may want to modify it
egarding their thicknesses).

M L :
(2) S = T =5 (Linem., pin sec., d in mm,)

d was chosen because of theoretical reasons,
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FIG. 2

DERIVATION OF THE FOrRMULA

Fig. 2 describes a half a strip which is displaced from its equilibrium by a
small angel «. (The figure is greatly exagerated for the sake of clarity).
0 is the axis of rotation. The thickness of the strip is d, its length is L, and
its width b.

Assuming that no change of volume occures in the strip, we denote the
modulus of simple rigidity by n.

Consider now a thin strip whose face is a longitudinal section of the
paper-strip, which has a distance of r from axis 0, and has a thickness of dr.
It is sheared through the angel ABC i.e.

AC ro

AB L
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A Simple Measurement of Torsional Rigidity of Paper

The stress over the lower part of the strip is, thus

ron

L

and the moment is, therefore:

ron
L

This is the moment about 0 per unit area of

. the lower end. The chosen strip
contributes thus 2 moment of:

r?and

L

r

As the calculation is for a half a strip the whole restoring couple will be:

bz dna dngb?
9 oq. _ dna
i‘ I F dr = 5L
The restoring couple 0 per unit twist C, is:

¢ = dnb®
2L

A body having a moment of inertia | s
. . uspended at the end of i
will, when displaced, so that the period p: nd of the strip

I
= 2 R
P=2n l/ o
By substituting C we get:

]/ 12 IL
= 2 —_—
P T unb3V n

This obviously is the first formula written in the paper

B.y. sc.;uaring and manipulating we get another form to express the simple
rigidity modulus, from which all the constants and factors mentioned in
the paper may be exactly computed:

__ 48wt IL
T Tdbs X T
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EXPERIMENTAL

Fig. 3 gives a rough sketch of the instrument which was built. Dimensions
were purposely omitted as each instrument will suffice as long as the
following points are remembered:

a. The measurements are only relative, i.e., the results should be used only
for comparison.

b. Care should be taken to deflect the hanging body always at the same
angle (which should not exceed 45°) and in such a way that no »para-
sitic« oscillations occur.

WING
NUTS
0 12¢em
=
(=)
SPRING
CcLIP
/s wooD
T T 8LOCK
MIRROR

{10 AVOID PARALAX )

FIG.3

Measurements of period was done using a simple stopwatch and measuring
the time needed for 10 oscillations.
Each result is an average of 10 readings.
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A Simple Measurement of Torsional Rigidity of Paper

Table 1 shows measurements for 10 samples of paper from the same batch.

Sample M Deviation

1 62.00 1.64

2 66.27 2.63

3 60.61 3.03

4 64.00 0.36 L =80cm

5 57.92 5.72 d=33cm

6 64.00 0.36 relative variance 3.2%
7 66.27 2.63 maximum deviation 9.0%
8 65.04 1.40

9 66.27 2.63

10 64.00 0.36
Average 63.64 2.08

The results indicate reasonable repeatability.

Table 2 shows dependence of period on length.

L M Deuviation

10 54.05 2.25
9 57.69 1.39 relative variance 3.40%
7 53.69 2.61 standard deviation 1.92%
8 57.85 1.55 variance coefficient 3.40%
6 57.69 1.39 maximum deviation 4.00%o
5 56.82 0.52 amplitude 7.40%

Average 56.30 1.94

The results indicate that between 5 and 10 cm. length, the formula (1)
can be safely applied.

ExAMPLES

a. Comparison of two adbesives

For comparing two adhesives A and B, two strips of paper were glued
together with each of the adhesives after drying M and S were measured:
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Adbesive A B
M 49.59 41.09
S 58.32 33.77

The result can be interpreted by stating that B is less rigid.
The use of S was necessary because it is difficult to make the two
»sandwiches« of the same thickness.

b. Torsional rigidity dependence of paper-direction

Two different papers A and B were measured in machine and cross direc-
tion i.e. once when the length coincides with the machine direction, and
once perpendicularly.

The results were the following:

M M

A B
Machine 31.45 20.83
Cross 23.81 15.77

It follows, as expected from theoretical considerations, that the paper is
more rigid when the length of the strip coincides with the machine direc-
tion. It also proves that this system of measurements is sensitive enough to
detect differences due to different directions of the same sheet of paper.

There might be a need to define soverall rigidity« — R and this might
be done by the formula:

c. Aging of paper
A printed newspaper was aged for 3 hours at 110° ¢. and afterwards re-

conditioned to room environment. The results are the following:

Unaged Aged

Machine direction ........... ... ... M 18.31 19.41
Cross direction «......oovvenvrnreens M 8.31 15.49
R 10.05 12.42
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A Simple Measurement of Torsional Rigidity of Paper

It follows that the rigidity in the cross direction is more strongly affected
by aging than in the machine direction. It also proves that even a short
period of aging is easily detectable by the method.

PROCEDURE

For most papers used for writing and printing the following suggestions
may be useful:

a. Strips, 2 cm. wide, should be cut for measurements,

b. A body with a moment of inertia of ca. 1000 g cm? should be used
(e.g. thin rod with a length of 10 cm. and mass of 120 g).

c. Length of paper strips should be between 5 and 10 em. In fact it should

exceed that, so that the free length between the clips should be the
required.

d. Each result should be an average of 10 readings.

e. The hanging part should be displaced no more than 45° and preferably

o .
20°, always at the same angle, and gently as possible so that no para-
sitic oscillations occur.

CONCLUSION

This method of testing is reasonably accurate and shows satisfactory re-

peatability. It can be used for comparing adhesions, laminations, foils, etc.,
and is also indicative for aging tests.

As the needed instrument can be easily made and is not expensive, the
method is useful to small laboratories and workshops.

ABSTRACTS

It is desired to provide small laboratories with inexpensive physical tests
for properties of paper. Such a test is the test for torsional rigidity, M. M,

which is a relative measure is defined by: M = —L; x 10, where L is the
p
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length of the tested strip and p is the period of its oscillation when a thin
rod is suspended from it, displaced from equilibrium and released.

Experiments indicate that:
a. The offered method is reasonably repeatable.

b. The offered method is sensitive enough to distinguish between machine
and cross direction rigidities.

c. The offered method is reasonably sensitive to aging. Overall rigidity is

. 1 1/M? M2
also defined by: R = 3 o T ™ pachin

The method can be used for comparing papers, adhesives, foils etc., with
respect to their rigidity and requires no complicated or expensive instru-
ments.

XKenatensHo mnpoBoauTh B HeOOJbLIMX NabOPaTOPHAX HEOPOrOCTOSILHE
¢u3uvecKMe WCIBITAHMA [UIA  ONpedesieHHs kadyecTBa Oymarm. Taxum
HCNBITAHHEM ABJIAETCHA ONpPENEJICHHE >KECTKOCTH NMpH KpyueHnu M. OtHocu-

L
TenbHas BeJIMYHHA M onpenaessercs kak M = p—z X 10, rne L pasHO niuHe

HCOBITBIBAEMON IIOJIOCH, 2 D — NEpUHOIOy €€ KoueGaHHA HpH CBOGOMHOM
IBHXEHHH MOABELIEHHOTO K HeH M NMepeMELIEHHOrO C MONOXEHHS PaBHOBECHS
TOHKOTO CTEPXHS.

OnbITsI MOKA3bIBAIOT, 4TO:

a/ npeanaaraeMslii METOX MOXET GbITb MHOTOKPATHO MOBTOPEH;

6/ npemnaraemslif MeTOJ JOCTATOYHO YYBCTBMTEJNEH IUIA ONpEIeICHUsA
pasiMuMii MeXIy XKECTKOCTBIO B NMPOMOJABHOM (IO NMONOTHY) H MONEPEYHOM
HANpPaBJICHAAX ;

B/ mpearaeMelit METOX YAOBIETBOPHTEIBLHO YyBCTBHTEJEH K CTAPEHHIO.

O611as XKeCTKOCTh OnpeensecTcs KaK:

R = 1/2 V Mznonepe‘m. + Mznponom.u.
10T Ccroco6 NPUMEHHM Ul CPABHEHHS JKECTKOCTH 6ymar, ryMMHpPOBaHHBIX
neHT, GOJbrE U T.A. M HE TPeOYET CIOXHOH H AOPOrOCTOALLEH annapaTypsl.

A. Arad, B.Sc.

Chief, Restoration Section
Israel State Archives
Jerusalem

Israel
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Reflections on the Stability of Paper

by WILLIAM K. WILSON

INTRODUCTION

Rags make paper,
Paper makes money,
Money makes banks,
Banks make loans,
Loans make beggars,
Beggars make

Rags.

This quotation from an anonymous 18th Century author is not quite as true
today as when it was written. Paper is still made from rags, but rag papers
represent only a small part of the total world production of paper.

The chain reaction of rags, paper, money, banks, loans, beggars, rags
started receiving considerable competition in the latter part of the 19th
Century. Paper was made in increasing quantities from wood as well as a
host of materials such as bagasse and esparto grass; in 1886 a book on paper
manufacture listed more than 950 materials from which paper might be
made.! These developments were essential to the production of the large
quantities of paper required for an expanding economy and a broadening
educational system; but they brought with them major problems of paper
deterioration, and the archivist has been plaqued by these problems ever

since.

COMPOSITION OF PAPER

Rags used for papermaking consist almost exclusively of cellulose of
various chain lengths. A typical wood, on the other hand, might contain
about 29 percent lignin, 43 percent cellulose, 27 percent of other carbo-
hydrate materials and 1 percent extractives? (page 95). These figures may
vary within wide limits.

79
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Reflections on the Stability of Paper

GHo0H H OH CHoOH
C_.._

0 G C———0
Lo NS N AN
NG 7 NN RV
! I

T

! |
H OH 6) CHo0H n-2

.

OH

FiG. 1. Generally accepted formula of cellulose chain.

The generally accepted formula of a cellulose chain is shown in Fig. 1.
Cellulose may be considered a condensation polymer of glucose with one
molecule of water split out for each glucose unit. Thus, a molecule of an-
hydroglucose is bracketed in Fig. 1 as the monomer unit of cellulose. It
should be noted that the anhydroglucose units alternate »up and down« in
cellulose; when they do not alternate the product is not cellulose but starch.

Thus, the building unit of cellulose is the disaccharide cellobiose, and the
building unit of starch is maltose.

The »other carbohydrate materials«
and may include several sugar mono
arabinose, glucose and
These units exist in the s

in wood vary with the wood species,

mer units such as xylose, galactose,
rhamnose. Xylose usually is the most abundant.
o-called hemicellulose fraction.

In spite of millions of dollars of research effort, the structure of lignin
is not known. It appears that »the lignin macromolecule is built of mono-
mers of phenylpropane type, containing a varying amount of methoxyl
groups«* (page 185).

Casey has classified pulping processes according to yield® as shown in
Table 1. The so-called high-yield pulps have increased greatly in popularity
in the last few years. These pulps are made by cooking only enough to
reduce the wood chips to fibres without removing nearly as much lignin as
is removed during a conventional cook (sulfite or sulfate). The bleaching

of high-yield pulps is accomplished by reagents that destroy the color but
do not remove large amounts of lignin.¢

VARIABLES THAT AFFECT STABILITY

During the bleaching of rag pulp and during the cooking and bleaching of
wood pulp, functional groups other than hydroxyl and terminal aldehyde
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f d on the cellulose. These functional groups are aldehyde, ketone
ane oml;e | formed at random on the cellulose chains. Thf:s.e »manufac-
::ic;: rﬁ?:c};ional groups play an.important rol.e in the stability of paper,
especially if they occur in the bemlcellulose fracnoﬁl. + added during the

Papermakers ot (alumlf_‘“m Sful::cisu(s;i (z,f \:vshich is to precipitate

i ariety ot r X ' '
pagermakngep:t?;isiz i::fcric;il)vonto );he fibres. The alum.r.eacts with rosin to
form (“n'pnsoluble aluminum salt of uncertain composition as we.ll as with
igzrr::aa:ll);xyl groups on the cellulo.se. One res}tlllt is theti;to:]l:fmn&rl rgfa:g
acid, the amount of which depends in part on the amoun i and
is taken up by the fiber. Although many man-years v
o e O e o rol lum in the papermaking process and its
been spent on research, the .role of alumint ;()i p :
effect on stability of paper is not (;:orr;;;lee:e]lb}; ucr;1 ;rass; i;ecp S
an a permanent record p ra 2

poi:r‘;: scingle fzctor probably is absence of aflldlty. Tll:e anh);(ei;zgtli:c;o:(e)
units in cellulose are joined tltj)lget.her ll)lz' ;cetTa}ll:::ilt(Oa;gees atn a:li;eline itive to

id hydrolysis, but are stable 1n alka i \
;le(;fu{in t}fe preservation of pa;:ier. Calcllum c;r:g?ﬁ;tse ?aisn bf;;gfotl}l:;dhti
i ability of paper under accelerate S 939,
;’;;‘;isifth;:;er Clz;misfry reported tbe results. of the.analysm c:)ffarbe(s):i
several centuries old, the leaves of which were in varying statelj ai osr-
vation. The leaves that were well p.reserved had a calz'utn car otn e con-
tent about 2 percent, while those in the poorest condition conta

M 7
callcjlgl?i: aizb::;: t:. particularly unstable material except.whelr::l exp(()iseci r:;
light. Specimens of wood exist that are seve_ral centuries old, and s e

 oles f spaper several decades old are in excellent condmon.'But 1

Samfi::;:p;e;: Eeff in the sun for even an hour the color change is pro-

a ne

no;rli;i(:ional groups such as aldehyde, ca.rboxy; ar;ld ke:o:: lrit:hi; :}r:e

hydroglucose ring in cellulose, or on the rings ob other st I;g]  units in the

non-cellulosic carbohydrates in woPd pulp can be very 1 g e

1ivv of paper. Their exact role is unknown. Paper may dis futing

sabily l;)utpthi causes may not be evident. A small amount of chlorinate

storage, nat

ligning, however, is known to cause severe ye}l‘lowmﬁ;ribute o the insiabiliy
Because of the large number of facftors that co e e e e o

f there is no simple correlation betwee.n the acidity, exp E

*H and stabill d either accelerated aging or natural aging. ven

P, and sabilly e si d in pH during an accelerated aging

paper on the alkaline side may decrease 1n p
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Reflections on the Stability of Paper

procedure and show much less stability than expected. Therefore, it is im-
portant that a suitable accelerated aging procedure be developed for evalu-
ating the relative stability of paper.

A question frequently asked, but never completely answered is, whether
rag paper is more permanent than wood pulp paper. Unfortunately com-
parison of old papers cannot give the answer because both types of paper
have not been made for the same length of time. Some rag papers have
endured for centuries but the oldest commercial wood pulp paper pro-
duced by modern cooking and bleaching methods is only about a century
old. However, experimental papers have been made from wood pulp that
compare favorably with rag papers in strength and in permanence, as pre-
dicted by accelerated aging.? A wood pulp paper and a rag paper, made
by starting from high quality materials, have been tested by the Institute of
Paper Chemistry at intervals over several years with no appreciable change
except in folding endurance.!® High-grade rag and wood pulp papers stored
at the National Bureau of Standards for almost 30 years indicate com-
parable stability for both types.!! Both wood pulp papers and rag papers
may cover the complete spectrum of quality.

What environmental conditions are important in the preservation of
papers? Damage to records by acid pollution of the atmosphere, high tem-
peratures, variations in atmospheric humidity, dust, and light is well
known. Paper is degraded directly by light, and, in addition, is unstabilized
and undergoes a post-irradiation effect.!? »Light« is defined here as sky-
light filtered through ordinary window glass. The effect of light in the
visible and near ultraviolet is much less pronounced in the absence of oxy-
gen; so the reaction in air is most likely an oxidation induced by light, i.e.,
photoxidation.!2

The effect of variations in atmospheric humidity on the permanence of
paper is not clear-cut, but humidity changes probably cause stresses that
result in deterioration of fiber bonding. At low humidities, paper is brittle
and more susceptible to physical damage. High humidity is conducive to

mold growth. Thus the relative humidity usually recommended is 50 per-
cent * 10 percent.

SoME APPROACHES TO RESEARCH ON STABILITY OF RECORDS

Research on the stability of record materials requires a combination of
looking at the past and projecting into the future. The former approach is
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used to learn why an artifact has survived for several centuri'es. Predicti(.)ns
of probable stability may be made on the basis of informan?n concerning
composition and performance of materials in accelerated aging situations.
A few attempts have been made to combine accelerate{d aging in the latbo-
ratory with longterm storage,!% 11 13 but it is very difficult to commit a
laboratory to an experiment spanning many years. Methods of evaluation
frequently change so radically that those originally used may be outmoded
30 years later. . o
One approach to accelerated aging is to de.termme whether th? activation
energy of the degradation process changes with temperature. This approac.h
has been used with plastics and with paper. 13141516 In ord_er for Fhls
method to be applicable, a plot of some function _°f degrad.atlon. against
the reciprocal of the absolute temperature ShO}lld give a straight line, and
the plots should be parallel for similar materials. This approach must be
used with caution. ) )
A big challenge in the development of .accelerated aging tests to predict
stability is to prescribe the number of variables to be included in the selec-
tion of samples. Forty years ago all that was thought to be necessary
(through ignorance) was to select a few papers made frf)m .each type of
pulp available such as rag, sulfite, sulfate, .soda, or con}bmatlons of these.
Today we are aware of so many variables in papermaking that to prepare

i ke a
samples and conduct experiments to evaluate all of them would ta

lifetime. . o . -
One approach that shows considerable promise in the evaluation of the

stability of paper is differential therma'l analysis (DTA).!” A specimen 9f
paper and a specimen of an inert material are heated at a constant rate in
a metal block. By means of thermocouples the'temp?rature‘dlfferenual
between the paper specimen and the ?nert specimen 1s contmuously. re-
corded. Typical traces for a cellulose w1t'h a carboxyl content of' 40 mxllfe-
quivalents per 100 grams are shown in Fig. 2. Tht? traces sbow dlStlnc.t dl}f-
ferences depending on whether the carboxy.ls are in t%le acid form or in the
form of calcium or aluminum salts.!® As with many instrumental fnethods,
the data are more meaningful after a considerable background of informa-

tion has been obtained.

It has been shown that the extensional stiffness (initial slope of a load
with accelerated aging of some papers, and that

elongation curve) increases : :
X £.19 From this it follows that the embrittlement

cross-linking appears to occu. s th
in paper may not necessarily be due to depolymerfzatlon. .
Information on the changes that actually occur in paper during degrada-
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tion must be developed before real progress can be made in preparing speci-
fications for stable papers.

aT EXQTHERM

ENDOTHERM

100 200 300 400
TEMPERATURE , °C

FIG. 2. Differential thermal analysis traces* of a modified cellulose with a carboxyl content of
40 meq/100 grams.

* Run in nitrogen at a heating rate of 20° C. per minute.
A Carboxyl in acid form.

B Carboxyl as aluminum salt.

C Carboxyl as calsium salt.

TaBLE 1. Pulping processes classified according to yields

Yield, %
Mechanical pulp (groundwood) ......... 90-95
Chemigroundwood .................... 85-90
ColdSoda .............ooiiil L, 85-90
Semichemical ......................... 65-80
High yield sulfite and sulfate ........... 50-65
Regular sulfite, soda and sulfate ........ 40-50
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ABSTRACTS

Variables in the composition of paper are discussed in relation to stability,
and new approaches to research on preservation of records are described.

Key-words: Degradation, paper, preservation of records, records, stability.

O6cyxaaeTca yCToMYMBOCTh Pa3Hbix $OpM cocTasa GyMaru, H ONHCHIBAIOTCA
HOBbIE TOAXOABI K HCCIIEOOBAHMAM XPAHEHHS HOKYMCHTOB.

Cywecmeennsie caoea: TIonnxeHue kauecTsa, Gymara, XxpaHeHHe I0KyMEHTOB,
IOKYMEHTBI, YCTOHYHBOCTb.

REFERENCES

1. Hunter, Dard: Papermaking. The histary and technique of an ancient craft. 2nd ed.
New York: Alfred A. Knopf, 1957. .

2. Rydholm, S. A.: Pulping processes. New York: Interscience, 1965.

3.Casey, J.P.: Pulp and paper. Vol. 1. 2nd ed. New York: Interscience, 1960.
(Page 102). ) ‘

4. Rapson, W.H. (ed.): The bleaching of pulp. Tappi Monograph Series no. 27. New
York: Technical Association of the Pulp and Paper Industry, 1963.

5.Shaw, M. B. and M. J. O’Leary: Effect of filling and sizing materials on stability of
book papers. Journal of Research of the National Bureau of Standards 21 (1938):

671-95. .
6. Barrow, W. J.: The manufacture and testing of durable book papers. Richmond, Va.:

The Virginia State Library, 1960. .
7. Hanson, F.S.: Resistance of paper to natural aging. The Paper Industry and Paper

World 20 (1939): 1157-63. ' o ‘

8. Howard, E. J. and J. A. Histed: Influence of residsual lignin on the brightness rever-
sion of bleached sulfite and kraft pulps. Tappi 47 (1964): 653.-62.

9, Rasch, R. H.: Purified wood fibers as a papermaking material. Journal of Research
of the National Bureau of Standards 3 (1929): 4‘6‘.)—506.‘ o .

10. Lewis, H. F. Paper presented at Spring ACS Meeting, Cincinnati, Ohio, 1955. »

11. Wilson, W. K., J. L. Harvey, John Mandel and Thelma Worksman: Accelerated aging
of record papers compared with normal aging. Tappi 38 (1955): 543—48.

12. Launer, H. F. and W. K. Wilson: Photochemical stability of papers. Journal of Re-
search of the National Bureau of Standards 30 (1943): 55-74. '

13. Royen, A. H. van: Comparison of artificial aging of pulp at 100° C. with natural
aging at room temperature. Association technique de industrie papetiére, Bulletin 6

1957): 223-26. .
14. S’Vilsoi:, W. K. and B. W. Forshee: Degradation of cellulose acetate films. SPE Journal

15 (1959): 146-56.

85



Reflections on the Stability of Paper

15. Browning, B. L. and W. A. Wink: Prediction of paper performance. Tappi 51 (1968):
156-63.

16. Gray, G. G.: An accelerated-aging study comparing kinetic rates vs. Tappi Standard
T 453. Tappi 52 (1969): 325-34,

17. Herbert, R. L., Max Tryon and W. K. Wilson: Differential thermal analysis of some
papers and carbobydrate materials. Tappi 52 (1969): 118388,

18. Parks, E. J.: Unpublished data, National Bureau of Standards.

19. Graminski, E. L.: Unpublished data, National Bureau of Standards.

William K. Wilson

Chief, Paper Evaluation Section
Product Evaluation Division
National Bureau of Standards
Washington, D.C. 20234

86

The Chemical Laboratory
for Hygiene, Conservation and Restoration
of Damaged Written Materials

in the National Library »Cyril and Methodius« - Sofia

by STELLA ALKALA]J

Founded in 1956, the Chemical Laboratory initiated the conservation and
restoration of library and archival materials. '

Today the laboratory has chemical, biological and restoration aspects;
its staff consisting of a chemist — in — chief, a biologist, three restorers, a
restorer — bookbinder, and six disinfectors.

The National Library possesses rich collections including valuable
manuscripts, archival materials, rare books and printed editiops of national
importance, totalling 1500000 archival units, 5000 manuscripts and more
than 2000 Renaissance books. After five centuries of the Ottoman yoke,
wars and national disasters, these materials were in a very bad condition -
rotten from damp, eaten by mould and insects, torn and broken, with the
text illegible in places. ) .

The damage had to be stopped, and a means found for a rapid and scien-
tifically well-established conservation and restoration.

The well-known classical methods for strengthening and completing the
missing parts of written materials demand patient, slow, and highly quali-
fied hand-work: following the complicated contours of the ruptures by
letting a suitable light pass through. Although well established at the time,
these methods did not satisfy our demands because of their low produc-
tivity, the use of papers different from the original, and the necessity of
additional strengthening with gelatine or other solutions, With‘ Japanese
paper or by lamination, all leading to changes violating the original ma-
terials.

The method of tearing is rather unsafe; it demands great skill and ...
courage. For these reasons it is used mainly for work on comparatively
well preserved materials, on papers containing textile fibers and with a
text resistant to the various treatments. Lamination is not suitable for work
with unica, although it provides a perfect solution to the problem of the
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restoration of newspapers, magazines and contemporary editions, and may
be used for work on partly disintegrated valuable materials, but only as an
extreme measure.

These considerations made us search for and finally find a solution to
the requirements necessary when working with original materials, which at
the same time ensured rapid and high-grade conservation and restoration
of the enormous number of »ill« manuscripts and archives from the special
collections of the library waiting for treatment.

In the process of studying the literary sources, we found a publication
by Ju. P. Njuksha, who developed a laboratory method for filling up the
missing parts with paper fibres. The idea is not new and has been applied
in different places for the manual repair of holes by using a spoon to spread
an even layer on the holes in the leaf, which is placed upon a piece of water
absorbing felt.

In the years 1961 and 1966 two new variants of a leaf-casting camera
and a casting installation were developed in the National Library. These
were improved constructionally and technologically by the addition of
equipment for the complete work leaf-casting camera holender and a
hydraulic press.

Principally the method consists of the following: the damaged sheet of
paper is placed upon a bolter surface and a diluted filamentous material is
sucked through the surface, thus filling the missing parts of the leaf with
layers of threads.

This leaf-casting method makes possible the restoration of objects which
are not manually restorable — the oldest and most damaged written mate-
rials are torn into separate fragments which can be bound together without
violating the text.

The method is very suitable for manuscripts damaged by insects as the
small holes can be filled in uniformly and almost unnoticeably. In addition
it can be successfully applied when restoring works of art on a paper basis.
Work with homogenous paper threads justified our hopes for great dura-
bility, as was demonstrated in preliminary experiments with samples under-
going artificial aging at 100° C for 72 hours. The results indicate that the
materials restored by leaf-casting method have greater resistance.

The possibility of restoring the document, if necessary, to its initial state
is an important advantage to the method. The greatest advantage however,
is the enormous improvement of the quality of production.

The ordinary preliminary treatment is given at first. Basically this is the
same everywhere, but it is carried out by different means in the different
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laboratories, namely: disinfection, disinfestation, mechanical and chemical
cleaning and neutralization. N '

An analysis follows to establish the qualitative composition of the fila-
mentous material of the object. The results are rather uniform: paper con-
taining only textile threads, a mixture of textile threads and wood cellul(.)se
in different proportions, paper containing only wood Fellulose and a mix-
ture of wood cellulose and a ligneous mass again in dlffferent proportions.
The quality of the textile threads and the cellulose varies of course, and
that is important in accurate work. ‘ o

A laboratory holender allows the mixing of different raw materials in
various proportions. For example: cotton, linen, hemp, silk, ce.llulose.
Toning the paper pulp to suit the shade of the old paper can bg 'carrled out
at will. To complete the missing parts of the document by a.ddxFlons having
the same thickness, a simple calculation should be made taking into account
the weight of the original paper, the number of missing parts, and the con-
centration of the paper pulp in the tank. 'I.'hese cal.culatlonF and the quali-
tative analysis of the paper are rarely carried out if work‘ is to be do.ne on
large manuscripts on paper of uniform composition and size. A planimeter
can greatly simplify this work. .

The »old« and the »new« papers are soldered together with a glue ap-
plied according to the quantity of the dry substance. Unstable texts are
fixed with a thin layer of a polyamide solution thaF str‘engthens the rotten
paper and successfully fixes the old inks and Indian ink. Contemporary
inks are difficult to fix in this way. .

The process of leaf-casting is a matter of seconds. The capacity of the
casting camera can be fully utilized if there are ade'quate drying rooms and
production is organized as follows: one restorer fixes the text, makes the
calculations and prepares the paper mixture; tl.ue second perf‘oxjms the leaf-
casting, while the third takes charge of the dx:ymg. The? remaining processes
— disinfection, cleaning, neutralization, cutting, pressing ?.nd arranging -
can be assigned to other persons. This organization permits a distribution
of the tasks according to the qualifications of the staff.

The method has a number of shortcomings of which the most important

are.:

1. The size of the working surface (650-480 mm) restricts the casting of
materials of larger size, (When working with small sizes, 2, 1, 6 and 8 sheets
can be worked upon simultaneously provided that the thickness and the
quality of the paper are identical.).
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2. Manuscripts with unstable texts can only be treated after fixation is
carried out, stabilizing the work by roasting and hot drying.

3. So as to obtain a uniform mechanical durability of the restored leaf,
correct calculations are not only necessary but also preliminary strength-
ening of the paper by appropriate solutions or, if suitable, a lamination of
the sheet after the casting.

4. Since water is involved in the process, Barrow’s method of neutraliza-
tion cannot be used.

The leaf-casting method has been in constant use in our laboratory since
1961. Classical methods of restoration are only applied in cases of insigni-
ficant damage and where texts cannot be fixed.

Unfortunately there are only three restorers, and thus we cannot fully
utilize the capacity of the casting camera, although flowproduction has
been partially introduced.

More than 10000 of the most badly damaged sheets, manuscripts and
archival materials in the collections have been restored in 11 months with
6-hour working day.

Regular investigations of the restored materials show that they have pre-
served their initial condition for a period of 7 years in a depot which was
not air-conditioned until the beginning of this year.

Our experience has been successfully applied in 3 other institutes in this
country. A number of improvements have facilitated work with the
casting cameras.

A number of problems are still to be settled in the Chemical Laboratory
for Hygiene, Conservation and Restoration of Written Materials. An im-
provement of the conservation and restoration processes can be acquired
by producing a suitable laminator, a new disinfection and disinfestation
vacuum camera, and by increasing the number of staff and enlarging the
laboratory. This will make it possible for us to handle the mass produced
material which wears out rapidly because of the low quality of contem-
porary paper.

ABSTRACTS

The article traces the development of the laboratory which was founded in
1956. Today it has well established restoration activities with chemical,
biological and practical fields of work.
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PLATE 1.

The damaged sheets
being laid on the bolter surface
covered by a piece
of natural silk-cloth.

PLATE 2. The sheets after restoration (still lying on the silk-cloth].
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The existence of much damaged material necessitated a search for new
means and methods of restoration that would meet modern requirements
and ensure rapid and satisfactory restoration of the many »sick« manu-
scripts and archival materials from the special collections of the library.

During the search, we found a publication by Ju. P. Niksha, who had
devised a laboratory apparatus for filling in the missing parts of damaged
materials.

In 1961 and 1966 2 improved versions of the apparatus in question were
constructed at the National Library of Bulgaria, including an appliance for
grinding cellulose, cotton, hemp, flax, silk; a drying-camera; and a hydrau-
lic press.

The article describes the apparatus and the techniques used to fill in the
missing parts of the damaged documents by means of coating the damaged
sheet with a pulp of paper threads; these can be of different material de-
pending on the substance of the original to be repaired. Preliminary treat-
ment of the materials to be restored and the organization of the whole pro-
cess are also mentioned.

This method ensures the restoration of even the worst damaged material
which may be repaired without impairment of the text. The process is
particularly applicable for material with numerous holes. Works of art on
a paper basis may also be restored by this process.

Finally some shortcomings of the process are described which prevent
its universal application.

LITERATURE

J.P. Njuksha’s article is published in: Dezinfektsija i restavratsija bibliotechnykh materia-
lov. Sbornik rabot pod red. D. M. Fljata. Leningrad: Gosud. bibl. im. Saltikova-Shtedrina,
1959. 67 pp, ill.

Stella Alkalaj, Chem.eng.
Chief Chemical Laboratory
National Library »Cyril and Methodius«

Sofia
Bulgaria
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Methods of Strengthening
the Damaged Leather of Old Bindings

by L K.BELAYA

Work on the strengthening of damaged leather was initiated in our labora-
tory because many bindings of rare old books, which were of considerable
historical value, had been damaged.

When investigating old bindings a difference in their state of preservation
is apparent. In some bindings the fundamental properties of the leather are
still preserved; in such cases it is our task to inhibit further destructive
processes. In other bindings the softness and elasticity of the leather is
preserved but it has lost most of its strength and is very fragile; and in
other cases the leather has become very dry, hard and brittle. The surface
of such bindings is disfigured by fine, deep cracks and when the leather is
removed from the binding covers it breaks and easily disintegrates to
powder — sometimes the outer layer disappears. In such cases, neither
moistening nor greasing will restore the original elasticity and strength of
the leather.

To strengthen such leather and make it more elastic a binding substance
should be applied to it. Certain high polymeric synthetic substances will
strengthen the leather of old books when applied to the surfaces of their
damaged bindings. The same polymers can be applied to various leather
objects in museums. These polymers remove surface defects, renew the skin
and lengthen its lifetime. A method for the conservation and restoration of
leather bindings developped at our laboratory has been published in various
works in the years 1954-1959.

Basically this method consists of the conservation of the leather by means
of fatty substances which prevent the leather from drying out and protect
it against oxidation and from mechanical pulverization.

The variety of synthetic polymers increases annually, but only some of
them are suitable for the strengthening of leather. First and foremost are
such polymeric substances as albumin and collagen, whose structure is as
close as possible to the fundamental constituents of the leather. In addition,
they possess good properties of adhesion and cohesion which give a strong,
elastic film, and do not damage the leather during long-term preservation.
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We have studied the effect on leather of polyamide (polyamide no. 548,
polyamide no. 54, and the methylol polyamide glue PFE-2/10) for the
purpose of strengthening damaged bindings. Further, we have studied
derivatives of cellulose (a 15%o solution of ethyl cellulose with ethyl
alcohol, a 10%0o solution of sodium salt of carboxymethyl cellulose, and a
2,5%0 water solution of methyl cellulose), as well as groups of polyvinyl
gums (a 159%0 water solution of polyvinyl alcohol, a 10% solution of
polyvinyl butyral with ethyl alcohol, and a 10%s solution of polyvinyl
acetate emulsion).

In addition we have studied the effect on leather of phenolformaldehyde
resins, butadiene-styrol latex and polyurethan resins in cyclohexanone (a
polyurethan varnish, obtained through the interaction of polyisocyanate
and castor oil). For our experiments we used both new and old russet-
tanned leather.

In our earlier work we used an artificial aging treatment. Samples of
Jeather were subjected to ultra-violet rays from a mercury-quartz lamp
(PRK-2type) for 10 hours. However, the results obtained hereby did not
seem very convincing, and so we investigated more stable irradiation con-
ditions and irradiation of samples of new, unprocessed leather for different
periods (10, 100, 200, and 500 hrs.).

According to several authors, the fundamental cause of the changes in
leather due to age is the oxidation of the albumin in the leather. This
oxidation is primarily indicated by the formation of ammonium nitrogen.
Ultraviolet rays promote oxidation of leather albumins. Therefore, several
authors feel that irradiation of leather with ultraviolet rays is the most
effective method of aging its albumins.

Data concerning the physico-mechanical analysis of the above-mentioned
samples following upon irradiation are given in table 1.

These data show that the greatest changes in the strength and hardness
of the leather took place after 500 hrs. irradiation. Thus, the strength of
the leather after 500 hrs. irradiation decreases from 3.20 kg/mm? to 2.37
kg/mm?, i.e. the hardness is doubled. We therefore increased the duration
of irradiation of the samples before and after processing, at first to 400
hours and then to 500 hours. On the basis of data obtained from long-term
irradiation, we formed our conclusions regarding the effect of the various
forms of processing on leather.

We feel the physico-mechanical analysis of leather to be particularly
important because the fundamental quality of leather is determined by the
strength of its fibres, (confirmed by Professors N. V. Chernov, C. G.
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TaBLE 1

Physico-mechanical properties of new russet-tanned leather

after various periods of aging
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Povarnin, A. N. Mikhailov and others). G. I. Kutyanin writes »when the

TABLE 2

Physico-mechanical properties of new russet-tanned leather
after various forms of processing and artificial aging
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A description of our method is given below: Groups of leather samples
(according to the classical method composed of an asymmetric fringe) were
processed with solutions of tanning agents mixed with the glue PFE~2/10.
The outer surface of the skins as well as the flesh side were processed, and
after 6 months’ suspension in air, skins were subjected to physico-mechanical
testing.

Some of the samples were subjected to artificial aging, i.e. irradiation by a
mercury-quartz Jamp (PRK-2) at a distance of 30 cm, for 400 and 500 hours.

The temperature of the surface to be irradiated was 40-42° C. and the
relative humidity of the air was 50-65%o. After conditioning the samples
at 18-20° C. with a relative humidity of 6065/ for 48 hrs., the physico-
mechanical properties of the leather were determined.

A physico-mechanical analysis (determination of the breaking load, the
elongation at rupture, and the tension in 1 kg/mm?, as well as of the
module of elasticity and hardness at stretching) was carried out on a
Shopper dynamometer with automatic recording of the indicators.

We also tested leather surfaces for pulverization by means of Khorkin
apparatus.

For these tests we prepared special samples according to the specifications
for this instrument. Samples of old russet-tanned leather were greased by
a method developed by us, and then coated with a 109 solution of
PFE-2/10. Afterwards they were processed with a 2% solution of a vege-
table tanning agent mixed with a 5% solution of PFE-2/10.

The tests showed thar the surface of damaged leather is strengthened by
such processing. More than 50.000 rotations of the instrument do not de-
stroy the processed surface, but make it even smoother and more compact.

We also determined the cubic content of acid and the pH of the processed
russet-tanned parchment leather before and after artificial aging. Processing
with a tanning agent mixed with methylol polyamide neither increases the
cubic content of acid nor the pH. Neither are there any increases after
artificial aging. Data from the physico-mechanical analysis of new russet-
tanned leather after different processing and artificial aging (400 hrs.
irradiation with PRK-2 lamps at a distance of 30 cm, as indicated in table
2) show that the strength of the control samples is reduced after artificial
aging. The strength is decreased from 1.74 kg/mm? to 1.55 kg/mm?, and the
hardness is decrased from 25.10 kg to 22.40 kg.

After processing with a 2% vegetable (oak) tanning agent mixed with
a 5% solution of PFE-2/10 the strength of the leather is increased to
1.94 kg/mm®, and the hardness is decreased from 25.10 kg to 22.40 kg.
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After artificial aging, the strength is slightly reduced buF is still greater
than the strength of the control samples. The hardness is decreased to
21.90 kg. .

Besides processing with the methylol polyamide glue PFE-2/10, we
tested the effect of a 15%o solution of polyvinyl alcohol on the leather.
Processing with polyvinyl alcohol increases the strength of leather; how-
ever, its hardness is increased. .

Table 3 gives data on the effect of a 15 %o solution of polyvinyl alcohol
on old russet-tanned leather. The strength of the leather after processing
with polyvinyl alcohol was increased by 30%. Hov&fever,.we did not
succeed in restoring the elastic properties lost by processing with polyvinyl
alcohol. .

We also studied the effect on leather of polyurethan glue, the simul-
taneous effect of polyamide glue and polyurethan glue, and the effect. of
phenol-formaldehyde tar of butadione styrol latex, and of a water solution
of methy] cellulose. All these polymers strengthen leather.

Table 4 gives the data on the effect‘of polyurethan tar, of a methylol
polyamide glue followed by coating w1t}.1 polyurethan tar, and the effect
of a methylol polyamide glue together Wlth‘ve.getable agents. The strength
of leather processed with polyurethane tar is increased from 1.67 kg/mm?
to 1.97 kg/mm?, and the hardness is also increascfd.

Polyurethan tar penetrates leather well, and it forms a smooth, lustreless
surface. After artificial aging (500 hrs. with PRK-2 lamps), the strength
of processed leather is increased and the hardness is somewhat reduced. No
cracks form on the outer surface of the leather when stretched on a
dynamometer after processing and irradiation. .

However, if the leather has been previously processed with a methalol-
polyamide glue (ground 10 %o PFE-2/10) and then with a polyurethan tar,
it obtains a shining, varnished, and very smooth surface. After suc.h pro-
cessing the strength is increased, the hardness is in?reased and, what is most
important, no cracks are formed on the outer side of the leather, when
stretched on a dynamometer. . .

Processing with a 5% PFE-2/10 mixed with a 2%o solution of a vege-
table tanning agent (willow or chestnut) increases the strength of the
leather and slightly increases its hardness, but to a lesser degree than
processing with polyurethan tar. .

Data from long-term artificial aging show that after processing of russet-
tanned leather with the polyamide glue PFE-2/10 + a 2% solution of. a
vegetable tanning agent, the leather must be greased in order to reduce its
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Hardness (kg)

36.5
74.6
42.3
42.6
41.9
52.6
64.5

TABLE 5

Module of elasti-
city (kg/em?)

457
932
514
529
503
649
780

Relative elong-
ation (%)

239
13.1
21.6
21.2
23.2
17.1
15.5

Limit of strength
(kg/mm?)

3.20
2.37
3.09
3.03
3.00
3.19
271

25.9
243
217

24.8
26.0
22,6

18.8

Elongation at E - 0 “
uy o ]
rupture (mm) g 8K S &
Load at rupture N - -
- wy o
(kg) ~ - 2 &
3
E g Q « 2 -
@« O g o~ w - o
ted N~ o o
2o
Ot
o3
moE 50 2 = 2 ~
Q Rv) — 0 -+ i
3 ST
o

No cracks on
outer surface
No cracks on
outer surface

20.2

Elong-
ation
(mm)

6.5
11.0
10.6
11.6

8.5

7.8

12.0

At a tension of
1 kg/mm?*

Load
(kg)

8.04
7.98
8.24
8.09
8.35
8.21
8.36

Average cross-
section (mm?)

8.04
7.98
8.24
8.09
8.35
8.21
8.36

Average breadth
(mm)

10.0
9.9
10.0
9.9
9.9
9.9
10.0

Average thickness
(mm)

0.805
0.815
0.826
0.815
0.847
0.832
0.840

Physico-mechanical properties of new russet-tanned leather

after different processing and artificial aging

~
O
L)

Name of process

Phenol-formaldehyde tar

(500 hours’ irradiation)
(before aging)

Control (before aging)

Control

Phenol-formaldehyde tar
(500 hours’ irradiation)
Butadine-styrol latex
(500 hours’ irradiation)
(500 hours’ irradiation)

(before aging)
Butadine-styrol latex

Methyl cellulose

I. K. BELAYA

hardness. Greasing should be carried out in accordance wit.h t'he instruc-
tions for the softening of russet-tanned and chromium binding leather
published in the manual: Gigiena i restavratsiya bibliotechnykh fondov,
64, pp. 94-97.
M(();l;:adza o:f 1:he effect of phenol-formaldehyde tar of butadinestyr?l
Jatex and of methyl cellulose on new russet-tanned leather are given in
table 5. Processing with these polymers easily reduces the sFrength of 'the
leather and slightly increases its hardness; when processing by aging,
d with these polymers are slightly more resistant than

samples processe 1
Pl e whose strength falls abruptly, and whose hardness is

control samples,

doubled.
Solutions of methyl cellulose pr

After aging, the strength is considera

increased.

ove to have a negative effect on leather.
bly reduced, and the hardness is

CONCLUSIONS

1. The most effective method of strengthening the damaged leather bindi'ng
of old books is processing with a 59/y solution of the methylol POlyamlde
glue PFE-2/10 mixed with a 2% solution of a vegetable tanning agent,
followed by a greasing with a smear hoof o.il. . .

2. A 10%s solution of methylol polyamide glue and tanning with a 2%
solution of a vegetable tanning agent should be used to strengthen damaged
leather, whose strength cannot be determined on a dynamometer. Org::m-
oleptically strong and elastic leather can be obtained after such processing
ang. g\;zj:ir;ied skin may be restored by using polyurethan tars. Polyurethan
tar dissolved in cyclohexanone and applied to leather prevxou'sly processed
with a 10/ solution of PFE-2/10 gives a glossy, even a varnished surface.
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Repair and Conservation
of Palm-leaf Manuscripts

by ALFRED S. CROWLEY

1. PROBLEMS

The Department of Oriental Printed Books and Mam'Jscripts in the British
Museum has a large collection of palm-leaf manuscripts, the greater part
of which comprise the Nevill collection of over 2.000 manuscripts in Pali,
Sinhalese and Tamil which were acquired at the beginning of' the century.
The problem of the repair and conservation of these manuscripts has been
an ever-present one aggravated by the neefi for economy in storage space
which originally led to the palm-leaves bel.ng stored in boxes. These v.vers,
made for the purpose but have proved unsatisfactory as Y;hey often containe

several manuscripts, which necessitated frequent handling of all the palm-
leaves in order to find the one required by a reader. D?.mage was .a!so caused
by storing different sizes in one box since manuscripts comprising n-lanly
leaves pressed heavily on others of only a few leaves. In addm9n, single
manuscripts have been acquired in the past in a rolled—uP state Wh‘lcl?, up to
now, have defied all attempts to straighten them thhou‘t splitting. As
Bho;vmik in his article! emphasizes, palm-leaf has‘ poor resistance to wear
and tear and is easily damaged by constant handling. Therefore it became
increasingly obvious that the Department woulc.i have to talfe- urgent step;
not only to re-house the palm-leaves but to repair those requiring it in suc

a way as to ensure their durability and legibility after' lammanon.(P.latebl)
in order that they could be studied safely an.d w1th9ut restriction by
scholars. The timely appointment of a Conservation C?fflcer in .the Depart-
ment has meant that experiments on palm—.leaf ma'terlal following tho.se of
Bhowmik and Nordstrand? have been carried out in an effort to provide a

isfactory solution to the problems.

satl;if?ficulzies have arisen in attempting to apply the methods advoca}ted
both by Bhowmik and Nordstrand. The former advocates the lfxo't1 1‘liamma-
tion process (pressing at 27° for 2 minutes) and the latter the use 0 sxh gfa..gze.
Cold lamination is preferable as the long-term effect .of heat on the fi re;
of palm-leaf is not known. Bookbinders’ paste used in the application o
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silk gauze is not to be recommended as the paste tends to dry out, break
down and become brittle. Moreover, its main ingredient being starch, the
use of paste in damp climates renders the manuscripts liable to attack by
mould and insects. This present article is concerned with a study of methods

ArLrrep S. CROWLEY

3. MEeTHODS USeED IN TREATING AND REPAIRING PALM-LEAVES

Caution: All cleaning and re-inking must be carried out before lami-
nation.

of cleaning, repairing and conserving palm-leaves by the use of modern a. Cleaning (i.e. removal of surface dirt).

materials and techniques available.

2. MATERIALS
Caution: Owing to the toxic nature of some of the materials a fume
cabinet should be used.

a. Cleaning

i. Distilled water.

ii. I I. T. trichloroethane [e.g. Genklene].
ii1. Ethyl alcohol [i.m.s.].
iv. Ol camph. rect. (alb.) [Oil of camphor].

b. Re-inking Incised Texts
Lamp black and oil of camphor.

—

¢. Repairing

1.Paper-backed veneer.

ii. Kozo-shi paper. b
iii. Acrylic emulsion adhesive (e.g. Spynflex).

d. Lamination

1. Tissue coated on one side with adhesive acrylic rubber protected by a
layer of silicone paper.
ii. Acrylic emulsion adhesive (e.g. Spynflex).
iii. Release-coated paper.
iv. Diluted paraffin wax emulsion (e.g. Waxoll P. A.).

e. Repair of Boards

1. Acrylic resin (e.g. Perspex).
ii. Polyester resin paste (e.g. Bondapaste).

iin. Dowels.
iv.Silk cord.
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Caution: Surface-written and incised texts must be dealt with by sepa-
rate methods as distilled water will lift the ink from surface-written
texts and must not be used on them.

i.Surface-written texts. The cleaning agent, I. I. I. trichloroethane is

applied by rubbing with a swab of cotton wool over both sides of the
leaf following the line of the grain. Alcohol mixed with oil of camphor
(to replace the natural oils) to the ratio of 100 ml. alcohol:5 ml. oil of
camphor is then applied by stroking it on with a sablehair brush. Ten
leaves can be cleaned at a time as by the time the tenth leaf has been
cleaned, the first is sufficiently dry to rub with a cloth to distribute
evenly any surplus oil which may remain on the surface after the spirit

has evaporated.

Incised texts. The best results in cleaning incised leaves were obtained
with distilled water using a cloth rubbed hard (but with care) across the

grain (Plate 2).

. Re-inking Incised Texts

The time-honoured method of applying lampblack and oi! of camphor
still proves to be the most satisfactory. They should be mixed together
until the desired shade is achieved. Incisions vary in dept}.l and the degree
of blackness required for one manuscript may be too light for another
and vice versa. The mixture is applied over the entire leaf (P.late 3) and
left overnight, after which the surplus can be cleaned off with alcohol.

Repair of Damaged Leaves

As it is not always possible to use palm-leaf as a filler for holes in dis-
integrating leaves, two thicknesses of a natural wood pape.r—backed
veneer with a layer of kozo-shi paper in between, the whole being stuck
together with an acrylic emulsion adhesive, has Proved an excellent
substitute of the required thickness. The most suitable paper-backed
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[

wood veneer has proved to be birch (light sycamore/maple shade). Two
layers of veneer are placed back to back with one layer of kozo-shi
paper between them stuck together with the adhesive, pressed in a small
hand press and then cut to the shape of the repair area (Plate 4). It is
easier to prepare the material in advance so that pieces can be cut out of
the main sheet as required.

One complete leaf is taken from the manuscript as a pattern for the
position of the cord-holes and the size of any other leaves of the same
manuscript which may need the edges built up. The complete Jeaf is
traced round on a sheet of white paper and the position of the cord-holes
indicated (Plate 5). Each damaged leaf needing repair is laid, in turn,
on the prepared sheet of veneer (the whole being put on a sheet of paper
so that it can easily be turned on the bench) and cut round the area
required with a marquetry knife in order to obtain the correct size of
veneer.

. Lamination

.Total Lamination

The special tissue used for laminating palm-leaves is coated on one side
with adhesive acrylic rubber which, in turn, is covered with a layer of
protective silicone paper. Other adhesives would be difficult to apply as
brushing would cause further disintegration and spraying would blow
the particles away, whereas this tissue can be laid directly on the
damaged leaf. The palm-leaf is laid on the bench and the tissue is cut 1o
allow an overlap of 3 mm. all round before the silicone paper is re-
moved. The tissue is laid, adhesive-side down, on the palm-leaf and
pressed well with the hand to eliminate air bubbles. The leaf is then
turned over and the prepared pieces of veneer inlaid (Plate 6). The
silicone backing is then removed from the second piece of tissue and
applied in the same way as the first piece. The entire leaf is brushed with
acrylic emulsion adhesive (Plate 7), not on account of its adhesive pro-
perties, but in order to fill the tissue fibres to prevent light refraction
and thus aid photography. The leaf should be placed between release-
coated paper (Plate 8) and put in the press immediately the adhesive has
been applied. Speed is most important at this stage because if the acrylic
emulsion adhesive is allowed to dry before the leaves are pressed it is not
absorbed into the interstices of the tissue. After five minutes the lami-
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nated leaf is removed from the press and diluted paraffin wax emulsion
is applied to both sides of the laminated leaf with cotton wool. This acts
as an anti-blocking agent (Plate 9). The leaf is put once more between
release-coated paper and returned to the press for another five minutes.
When it is finally taken out of the press the leaf is not pulled from the
paper — the paper is always pulled from the leaf. Finally, the surface of
the leaf is rubbed with a dry cloth to spread any excess wax evenly. The
surplus tissue is removed from the edge of the leaf afld t.he cord-holes
by using a knife and a straight-edge. This form of lamination makes the
leaf extremely flexible, legible and safe to handle (Plate 10 a,b,c). The
tissue is rendered transparent by the application of the acrylic emulsion
adhesive so there is no question of the text being obliterated. Should the
leaf need restoring to its former state for any reason, the tissue can be
removed with chloroform without causing damage. As the whole process
is a cold one there is no danger of heat-damage.

.Partial Lamination

. Cracked or Broken Leaves

In cases where there is a straightforward crack or break not causing
holes, filler material is not required. By using three layers of adhesive
tissue of varying widths on both sides of the leaf leg%bility is not'affected
although the strengthening of the leaf is absolute (Fig. 2). The flrSt. layer
should be 6 mm. wide, in order to allow nearly 3 mm. on each. side of
the break or crack, and the other two layers should be proPortlonately
wider. The acrylic emulsion adhesive is applied to th.e lammate'd parts
only, by brush. The same process is followed from this stage as in total

lamination.

ii. Leaves With Single Holes

The wood veneer is prepared in the same way as for the total !amiflatiqn
method and cut to the size of the hole (Fig. 3[1]). The cut piece is bla‘d
on the adhesive side of tissue fr'om which th.e sdfcone.paplir habs e;n
removed (Fig. 3[1]). Another piece of adhfa51ve ftxs.sue is t:lz .Zn .lx'n ; :
silicone paper is not removed. This 'seccfnd piece of tlSSlclle is laid, :‘}11 ::oide
side down, on the wood veneer which is al.reat.iy tl:isue on :s ;siliz ;ne-
(Fig. 3[m]). The whole is then cut round, i.e. tissue vlcleneer dn  sticone:
backed tissue, leaving an overlap of 3 mm. of tissue all round t n
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on both sides (Fig. 3[1v]). The top piece of tissue and silicone paper is
removed (Fig. 3{v]). The palm-leaf to be repaired is placed over the

. . ADHESIVE

veneer (Plate 11a and b) so that the holes to be filled fit exactly over € SlLlCSONE T;iilés
the repair piece (Fig. 3[v1]). The silicone paper is peeled from the second FIG. L ( A %\ VENEER

piece of tissue (Fig. 3[vir]) and the latter is laid, adhesive-side down, PALM LEAF S

over the repair and the whole pressed firmly together with the fingers
(Fig. 3[vm]}). Finally the acrylic emulsion adhesive is applied to the

tissued and repaired area and the process continued asin total lamination. t____ BREAK
FIG. 2. T _
PALM LEAF = PALM LEAF
e. Boards 1SSUE
i.Repair of Existing Boards
The side of the board is drilled and wooden dowels inserted, leaving the
. . . FIG. 3. _HOLE
ends of the dowels extended. A polyester resin paste is used to build up
the damaged area and then sanded down to obtain the required shape. ( // = )
PALM LEAF
ii. Replacement of Boards
I Il 1
i ic resi ; : D — ez IZZTZa. .
Where no boards ex st, acry.hc resin answers the purpose very w.ell as it VENEER CUT TO SILIcoR A oVED SRR
can be cut to the required size, polished and cord-holes drilled into the MATCH HOLE. FROM TISSUE AND VENEER  TISSUE WITH SILI-
sides ‘ LAID ON. CONE PAPER LAID
: ON TO VENEER,
PRESSED
1ii. Cords
Where necessary silk cord is used to thread the leaves and boards to- cuT Vi
gether. ROUND TO GIVE
PALM LEAF
3 MM LAB OVER  ———— VENEER
TISSUE —» —K&iZZ22 e
4. DE-ACIDIFICATION PALM LEAF PRESSED OVER VENEER
. Vil
e o ./ N
This question needs further study and research into it is continuing. At TISSUE
the moment it is thought likely that the inner fibres of the palm-leaf “ommmn PALM‘—VENE'E_R_LEAF
idi - TOP PIECE OF TISSUE AND
cannot be affected by .ac1d1ty. although a surface layer from Fhe atmos SILICONE PAPER REMOVED ——
phere may need attention. It is hoped that further research will find the \ VIl
answer to any problems that may exist in this area.

REMOVE SILICONE PAPER
5. STORAGE FROM SECOND PIECE GF
TISSUE

It is hoped that the Department’s collection of palm-leaf manuscripts
will eventually be stored in cabinets or cupboards in shallow sliding
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PLATE 1. Legibility after lamination.

PLATE 2. Cleaning incised texts.

PLATE 3. Re-inking (applying lamp-black and oil of camphor)

PLATE 4. Cutting repair material and shape of repair area.



4 PLATE 7. Applying acrylic emulsion adhesive.
PLATE 5. Pattern of leaves and cord-holes.

PLATE 8. :
palm-leaf being put between release-coated paper before pressing.

PLATE 6. Inlaying pieces of veneer.



PLATE 10b. Rolled leaves before and after lamination.

PLATE 9. Applying diluted paraffin wax emulsion after pressing the first time.

PLATE 10 ¢. Showing flexibility of laminated leaf.
PLATE 10 a. Disintegrating leaves before and after lamination



PLATE 11a. Partial lamination of a holed leaf.

PLATE 11 b. See plate 11 a.
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drawers. Manuscripts will be housed in single rows ensuring easy access
and elimination of damage due to handling or pressure. It is visualised
that the majority of the drawers will be some 44 to 60 cm. long but
space for exceptionally long leaves will have to be made in a special
cabinet.
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MATERIALS AND SUPPLIERS

1. Ol. camph. rect. alb. (oil of camphor) B.P.C.

2. L1 1L trichloroethane (e.g. Genklene grease solvent as supplied by Sol-
voline Lubricants Ltd., 24, Reginald Square, London, S.E. 8).

3. Tissue coated one side with acrylic rubber adhesive (as supplied by
Coated Specialists Ltd., Chester Hall Lane, Basildon, Essex).

4. Paper-backed wood veneer (e.g. shade 221, as supplied by Aga-Veneers
Ltd., 62, Carter Lane, London, E.C.4.).

5. Kozo-shi paper (as supplied by Berrick Bros., 22, Kirby Street, London,
E.C.1).

6. Acrylic emulsion adhesive (e.g. Spynflex as supplied by National Adhe-
sives, Slough, Bucks).

7. Diluted paraffin wax emulsion (e.g. Waxoll P. A. as supplied by R. G.
Robinson Laboratories Ltd., Nursery Lane, Forest Gate, London, E.7.).
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8. Release-coated paper (as supplied by Samuel Jones Co. Ltd., Butterfly
House, 11, Dingwall Road, Croydon, Surrey).

9. Polyester resin paste (e.g. Bondapaste as supplied by Bondaglass Ltd.,
55, South End, Croydon, Surrey).

10. Acrylic resin (e.g. Perspex [1.C.1.]).

11. Diamond polishing compound (as supplied by Canning and Co., Green-
hill Cresent, Holywell Industrial Establishment, Watford, Herts).

ABSTRACTS

Damage to the leaves as well as illegibility has made it essential to find a
safe method of repairing palm-leaves. Methods used in Copenhagen and
Baroda are not entirely satisfactory because on the one hand the use of silk
gauze with book-binders’ paste tends to make the leaf more brittle and
difficult to read or photograph and on the other the long-term effect of hot
lamination is not yet known. It was therefore decided to experiment with
modern synthetic adhesives and cold lamination methods to determine
whether these could be used on palm-leaves to solve special difficulties
such as splitting and crumbling, as well as the problems posed by incised
texts. It was found that only a very flexible adhesive could be used and of
those available only an adhesive coated tissue used with an acrylic emulsion
adhesive had the desired properties. Experiments carried out to test the
effect of cleaning agents on ink proved that surface-written texts could be
effectively cleaned by using I. I. I. Trichloroethane followed by an appli-
cation of ethyl alcohol (ind. meth. sp.) mixed with ol. camph. rect. (oil of
camphor) in the proportion of 100 ml. ethyl alcohol : 5 ml. ol. camph. rect.
in order to replace the natural oils. Incised texts are best cleaned with di-
stilled water which cannot be used on surface-written texts as it removes
the ink. For re-inking faded incised texts the best agents were still found to
be lamp black and oil of camphor.

For repairing holed leaves a paper-backed natural wood veneer proved
better than palm-leaf as a filler, using two thicknesses with a layer of kozo-
shi paper between. In the lamination process a diluted paraffin wax emul-
sion is used as an anti-blocking agent after the initial pressing between
release-coated paper. Total lamination is carried out in cases where there
are a number of holes and the leaf appears to be on the point of disintegra-
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tion. Where there is a single hole, break or crack only that part of the leaf
need be laminated. .

The methods used render palm-leaves legible, pliable and resistant to the
normal wear and tear of handling. To complete the work existing boards
can either be repaired with wooden dowels and a polyester resin paste or
else replaced by acrylic resin boards. Silk cord can be used to string the
boards and leaves together.

l'loapexmeﬂus NaJLMOBBIX JIHCTBEB B CBsA3aHHasdg € 3TUM HCpa360p'-lHBOCTl>
OHCbMA BBEI3BATIH HEOOXOOMMOCTh HAMTH HAJEeXHBI# METOH WX BOCCTaHO-
BJICHUA.

Meronpl, npumensemsble B Konenrarede 4 B bapone, He BIONHE yNOBAETBO-
PHTENbHBI, TaK Kak, BO-NEPBBIX, MPUMEHEHWe LIEJKOBOH ra3oBOi TKAHH M
NepenseTHOro Kies JelaeT JUCThbs Gosee XPYNKMMH U 3aTPYAHACT YTEHUE U
doTorpaduio, a BO-BTOPBIX, BJIMSHHE FOPSAYEro NOACIOCHHS NPH NPOXOIIKH—
TEILHOM XPaHEHHH eille He u3BeCTHO. [T03TOMy ObUIO PEIlEHO MCTBLITATh Ha
[aJIbMOBBLIX JIHCTbAX HOBBIE CHHTETHYCCKHE CBS3bIBAOLLME BEUIECTBA, NpH-
MeHSS. XOJIOMHBIA CIOCO6 MOACNOEHHS I NpeNOTBALIEHHS CrelH(HYeCKHX
OBpEXICHHH, KaK HATIPHMED, MOSBJICHUS TPEUIMH H KPOLICHHS, a8 TakXe BO
u3besxanue 3aTPyIHEHUH, CBA3AHHBIX C BBIIDABHPOBAHHBIM TEKCTOM. Oka3sa-
JI0Ch, YTO BO3MOXHO TOJIBKO NPHUMEHEHHE CBA3BIBAIOLIEIO MaTepnana, obia-
JAIOLIEro BHICOKOH IMIACTHYHOCTBIO, M YTO W3 HMEKOINMXCS B HAJMYAK MaTe-
PHAJIOB TOJIbKO TOKPHITas aKPHIOBOH 3IMYyIbCHel TKaHb 00s1agaeT TpebyeMbIMHU
CBOUCTBAMH. 5

OnbiThl, TPOBENEHHBIE C LENLI0 ONPENC/NATbL BO3ACHCTBHE OYHMIUAIOLIMX
Cpe[ICTB HA YepHWNA, TOKA3aiH, YTO AUCMbA € HANUCAHHLIM HA noepxHoCmu
mexcmom MoxHO 3(dexTuBHO ouwMmIaTh 1, 1, 1-TPHXJIOP3TaHOM € mOCIe-
ayrolei 06paboTkoil ITHIOBBIM CIHPTOM (neHaTYpHPOBAaHHBIM NPH IOMOLLH
METHJIOBOFO CIIUPTA) B CMECH € OYHLIEHHBIM KaM(OPHBEIM MaCJIOM B IPONOPLUH
100 Mr. THJIOBOrO CHMpTa Ha 5 Mr. kambopHOro macia (3aMeHSIOLIEro

1 B JIACTE MAcJo).
CO-I;;;I’CZ?;W: e:btzpaeupoeannbw meKcmoMm JIydIlie BCErO OYHINAOTCH NHCTHJI-

J'alOBaHHOﬁ BOJOH, KOTOPYIO HEJIb3dA NPUMEHATH 1715 JINCTHEB ¢ HANTHCAHHBIM

T YepHHUIA.
TeKCTOM, TaK KaK OHA CMBIBae
N5t BOCCTAHOBIEHHS TOBGIEKIIHX BIrPABUPOBAHHLIX TEKCTOB HAUIYLIMMH

cpeacrsaMi NpH3HAHbI JJaMrioBas caxa H KaMd)OpHOC Macio. Hpﬂ BOCCTa-
HOBJICHUH MNPOIBIPABICHHBIX NaJbMOBBIX JIHCTBEB MNPEANOYTHTE/IBHO IIpH-
MEHATD JJIs1 3aII0JIHCHUA OTBCpCTHﬁ He HOBBIH IIaJIbMOBBLIH JIMCT, & MOJACIIOCHHE

dbanepoii, moakneeHHo# Gymaroi, npayeM GepyTcs ABE TOJILM OAHOCIOHHOM
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¢anepsl ¢ mpocsoiikoif 6ymarn u3 GymaxHOM menkoBHubl (6pyccoHelmu)
MeXJy HUMH. [l NpeNoTBpALIEHHs CTHNAKKMA PH NOACTOCHHH TIPUMEHSIOT
3MYJIbCHIO W3 Pa30aBeHHOro napauHa Nocjie NepBUYHOrO CXKATHS MEXKAIY
JUCTaMi OyMaru C HEBNMMTHIBAIOWIMM NOKPbITHEM. K mMoOACTOeHHIO MOA Bech
JCT npuGeraroT JIMIUB NPU HATMYMK GOJBIIOTO YHCTA ABIPOK M KOMAA
HEMOCPEACTBEHHO IPO3MUT pacnajf JMCTa Ha KyckH. EciM ecTb Bcero ofiHO
noBpexxaeHue (AbIpKa, TPEUIMHA WIA TeEpeaoM), HOACIAMBAIOT TONBKO
NOBpeXIeHHYI0 4acTh. [IpuMeHsieMblit cHOCO6 nemaeT NanLMOBBLIH JIHCT
YAOGOYHTAEMBIM H IIACTHYHBIM H YBEJIHYHBAET €I0 CONPOTHBIEHHE HOpMaJlb-
HOMY M3HOCY M Pa3pbIBY TpPH NMOJb30BaHHH.

B 3aBepuienne, panee HaloXeHHblE GOPTHI MOXKHO YKPENUTE IpH OMOUIH
AEPEBAHHBIX ILMOHOK M TNOJHUIPHPHOTO CMOJMCTOTO KJies WIH 3aMEHHTh
GopTamMu M3 aKpUIIOBOrO JIMCTOBOrO MaTepHana. BOpTHl M JIHCTBS MOXHO
CKPEILIATE TOHKMM LIENIKOBSIM LIHYPKOM,

REFERENCES

1. Bhowmik, Swarnakamal: Conservation of palm-leaf manuscripts. Baroda Museum
and Picture Gallery Bulletin, 19 (1966): 59-65.

2. Nordstrand, Ove K.: Some notes on procedures used in the Royal Library, Copen-
bagen for the preservation of palm-leaf manuscripts. Studies in Conservation. 3
(1958): 135-140.

3. Schuyler, Montgomery Jr.: Notes on the making of palm-leaf manuscripts in Siam.
Journal of the American Oriental Society. 29 (1908): 281-283.

4. Titley, Norah M.: An illustrated Sinhalese palm-leaf manuscript. British Museum
Quarterly. 26 (1963): 86-88; Plate XXXII.

Alfred S. Crowley, Conservation Officer

British Museum: Dept. of Oriental Printed Books and Manuscripts
London W.C. 1

Great Britain

114

The Design of Book Stacks
and the Preservation of Books

by KEYES D. METCALF

Stacks used for the housing of books in the United States were designed
until fairly late in the 19th century with two primary objectives in mind:
to store the books and to fit them suitable into the architectural concept of
the building. There was apparently no attempt to deal “./ith the question of
book preservation. Librarians had not yet become Wo_rrled abouF that pro-
blem, at least not worried enough to try to do anything about it, and the
same could be said of architects. .

One of the building designs in use in the larger libraries which had
valuable collections was a great central hall or court used for the main
reading area with a skylight overhead for naFl{ral light. (L%brar.ic'es were
generally closed at sunset and not lighted artificially.) Galleries rising one
above the other, sometimes as many as six in all, were placed on two or
more sides of the court. Each gallery was divided into alcoves by shelving
running at right angles to the outer walls toward the reading area. There
was generally space enough between the book shelves for a tal')le for read‘ers
in each alcove. A window on the outside wall for light and air and an aisle
either next to that wall or along the side of the alcove adjacent to the
central court completed the basic plan. A good example of this is s.till to be
found in the Peabody Institute Library in Baltimore. Tbe Astor .lerary in
New York City was another. The appearance was .strlkmg architecturally,
and an attempt to take advantage of the basic archn:ectura'l concept can b'e
seen at the Washington Square Library of New York University whx'ch is
now under construction. From the point of view of 19th century architects
and librarians, the height of the court helped to keep the space at the
bottom cool in the summer, but the rising hot air resulted in overheating at
the top of the great court and in the upper galleries in summer ::md often- in
the winter also. In winter the excessive dryness from the required heating
had an unfortunate effect on the books. .

In the last third of the 19th century more concentrated (not compact in
the modern use of the term) stacks began to be built, as book collectfon.s in
libraries increased in size. Following the completion of the new buildings
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of the Boston Public Library and the Library of Congress in the last decade
of the century, multi-tier, cast iron stacks more or less shut off from other
parts of the building, might be said to have become standard for the larger
university, public and state libraries. It had become evident that there were
ventilation and book deterioration problems which should be coped with.
It was decided that books needed to be ventilated in order to avoid hot
stagnant air in humid summer which too often resulted in the formation
of mold, and in the concentrated multi-tier stacks, slits were provided at
the aisle side of each double-faced stack range. This kept the air moving
because heat rises automatically. These slits were at first horizontal in form,
but as might have been expected, call slips, pencils and small books often
fell through them to the floor below or down even more than one level, and
s in the larger Widener Building in the Harvard College Library and else-
where vertical instead of horizontal slits came into use.

As another aid to ventilation the shelves themselves, which previously
had been constructed of wood, began to be made of steel with what might
be called parallel bars with spaces between them. These bars were made
with two or more bends into an upturned angular [7in order to strengthen
them. The shelves let the dust filter down from above, as well as permitting
the air to move upwards, and with the ventilation slits between floors, they
made the whole stack into one great chimney with resulting fire risks, and
as had been the case with the earlier central halls with row after row of
galleries. The temperature increased as you went higher. In the Widener
10-level stack the temperature increased approximately one degree Fahren-
heit for each level from the bottom to the top during severely cold or
severely hot weather. This was uncomfortable for the occupants, as well as
a fire hazard, and librarians finally came to realize that the inevitable heat
and the dust and pollution in the atmosphere of our cities, where most
libraries were placed, resulted in book deterioration. Air filtering to remove
the dust and forced ventilation came into use, although it was far from
being entirely effective.

By the time of the First World War leading American librarians, notably
William Warner Bishop of the University of Michigan Libraries, and Harry
Miller Lydenberg of the New York Public Library, began not only to talk
about paper and binding deterioration but tried to do something about it.
In 1924 the New York Public Library compared many volumes brought
over from Russia at the end of the 19th century with copies of the same
books acquired 25 years later. It found that paper in the earlier purchase
was often in bad physical condition, not from frequent handling because
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Russian material was comparatively seldom used in those days, but appa-
rently from the atmospheric conditions under which it had' been 'sto.red,
while the identical volumes that had been housed in Russian buildings,
where there had been little air pollution or heat, were still in prime con-
dition. Something should be done, particularly in libraries with difficult-
to-replace research collections.

During the following decades various steps have b.een_taken to prevent
or at least delay paper deterioration and damage to bindings .(Wthh t"esul-
ted from polluted air, too little humidity and too much heat in the winter,
and too much humidity in the hot damp American summers) through the

installation of some kind of air conditioning. S
During the same period changes were made to minimize fire risks. What

is hoped will be a reasonably successful reduction of hazard from fire should
come from the adoption of stricter building codes. In many states codes
now make it unlawful to open up more than two floors together without
fire partitions between them. In some places the square footage size of any
area without fire walls is restricted to as low as 15.000 square feet. In some a
mezzanine which is over more than a tird of the floor below it must be cut
off by glass or in some other way from other areas. Open stairwells without
solid partitions and doors around them were generally not allowed to run for
more than one floor without fire doors. Book stacks no longer have ven-
tilation slits and they have fire prevention doors at the stairs between each
floor or at least between every other floor.

In their zeal to prevent losses from fires, fire insurance companies a.dvo-
cated the use of sprinkling systems throughout libraries and tried to insist
on them in book stacks and elsewhere before insurance contracts were
signed. However, the American Library Association through its L1.brary
Technology Project arranged for a study of thc.z problem gnd pubhshﬁd:
Protecting the Library and Its Resources: A Guide to Physical Protection
and Insurance. Report on a study conducted by Gage-Babcoc:k -and Asso-
ciates, Inc.; LTP No. 7, Chicago: Americar.l L%brar-y Assoc1anox?,'1963,
322 pages. As a result of this study and publication, insurance policies are
now available for libraries without sprinklers in the book stacks, but many
new library buildings install in their place heat and smoke detectors wlfich
it is believed will do as much or more to prevent fire and at the same time
avoid water damage which can be as serious or more so.

In connection with water damage it might be noted that at the Houghton
Library for Rare Books, Harvard University was more afraid of water,
not only of water from sprinklers, but from leaks from the roof, from
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plumbing and heating installations of any kind, than from fire. When it
was built in 1940 and 1941 aprons were installed under every water pipe
which would catch any leaks, run the water to a sink where an alarm is
sounded. At the sink there is a series of faucets, and by opening them one
at a time they would show exactly where the leak was to be found. All the
pipes were arranged so they could be gotten at with the least possible
dismantling of the structure.

Prevention, or at least the reduction, of water and fire damage still left
the greater problem of paper deterioration which may well be the most
serious one in American libraries today. Before describing what has been
done in connection with building construction in order to delay this
deterioration, something should be said about book and manuscript paper.
Until a century ago the great majority of paper used was made from rags,
and there seemed to be little deterioration even under the prevailing housing
conditions. This was in spite of the fact that the library designs described
earlier encouraged rather than delayed paper deterioration. There had been
some use during the first half of the 19th century of esparto grass and
other substances than rags which have a far shorter natural life than well-
made rag paper. But there was little or no apprehension on this account.

In the 1860s and 1870s the demand for paper became so great that
sources other than rags became essential, and the use of wood pulp on a
large scale began, at first in many cases by mixing it with rags during the
manufacturing process. The results seemed to be satisfactory, costs were
reduced, and paper became more plentiful by the middle of the 1870s, and
a large share of that used in newspaper publishing in the United States was
made of wood pulp. The whole process of paper making was mechanized
for the sake of economy. Chemicals of various kinds, such as alum that left
an acid residue, were added to speed up the process and were not com-
pletely washed out in the processing. At the same time similar additives
were used in some of the rag paper that was being manufactured. Librarians
and publishers still failed to realize what the wood pulp and the chemicals
would mean in terms of paper life.

But by the second decade of this century, newspapers only 15 years old
were badly faded in many libraries and almost unusable because of brittle-
ness. In the New York Public Library newspaper reading room the
janitorial staff had to sweep up the paper fragments which were spoken of
as »Post Toasties«, a popular cold breakfast food, a number of times a day.
Attempts to improve the situation by pasting a thin but strong Japanese
tissue on both sides of each sheet of the New York City papers, dipping

118

Keyes D. METcaLr

them in various substances and other methods within the library’s financial
means when used on a large scale proved futile, although the first mentioned
method postponed disintegration for perhaps 15 years.

The newspaper preservation problem was solved, however, in the early
1930s with micro-reproductions of one type or another. These came into
use in a few libraries at that time and by 1950 were in common use
throughout the country. But wood pulp newspapers were not the only
printed material that deteriorated in American libraries. Wood pulp maga-
zines, which some may believe not to be worth preserving except as samples
to show one phase of the current society, were as fragile as newspapers, but
because of smaller size are put under less strain when used. To all intents
and purposes, they are hopeless in their original form as far as permanent
preservation is concerned, unless new methods of dealing with them are
found. The same holds to a lesser extent for material as valuable as parts
of the British Sessional Papers and Roll Series, the first edition of the
Oxford English dictionary; some sections of these were print.ed on poor
paper with wood pulp or acid residue. These were far from being the ox:dy
important publications that have deteriorated rapidly and the prospective
loss of this material now or later is very serious.

Much of the material published throughout the world, particular_ly
during the two world wars, was in bad condition by the 1'96Qs or ear.her
because of poor paper and poor atmospheric condition.s. While it is possible
today, through the offset process and with other techmc.:al methods recen'tly
developed, to reprint more easily than ever before, this cannot be car.rxed
out for the great bulk of printed material in the large research. col'lecflons
because of the tremendous scale of the problem. Recent studies indicate
that the great majority of all material published be'tweefl 1900 and 1950
will be practically unusable by the year 2000. The situation just described
dawned on the library world very slowly over a period of some fifty years.
But as the result, there has come into use microforms and reprinting on a
large scale.

Research to find ways to produce more permanent papers, slow. up the
deterioration of material already printed and to learn more about its con-
dition has been financed on a large scale for the last fifteen years b}'r the
Ford Foundation financed Council on Library Resources. It became evident
that much could be done toward lengthening the useful life of poor paper
by better housing, which is the primary subject of t.his article, and gradu-
ally over a period of forty years the changes described below have come

into use.
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1. There has been the already described reduction in fire and water
hazards in library buildings through the adoption of stricter building codes,
heat and smoke detectors, and methods of preventing floods from leaks of
one kind or another.

2. Stack construction has prevented to a large extent physical damage to
bindings and the contents of printed and manuscript material, by avoiding
sharp edges and corners on which books could be torn if there was careless
handling, and by improving the design of book supports used to keep bound
and unbound material standing upright. If the books are allowed to lean
over, the bindings are damaged and sometimes torn. If they are shelved too
tightly, pulling them off the shelf or reshelving them strained the bindings.
If book supports have narrow edges that the books are pushed against,
damage inevitably results. At least one library has resorted to the use of
concrete or brick blocks covered with heavy brown paper, and in later
years with library buckram; these cost no more than modern steel book
supports and by some are considered safer. The shortage of a high quality,
non-professional library staff has handicapped efforts in this direction and
perhaps nullified the physical design improvements that have been made.

3. Realization was reached that natural light, that is, sunlight, parti-
cularly if it is intense as it often is, contains harmful ultra violet rays. Not
too many years ago library book stacks were planned for use by natural
rather than artificial light. This was, of course, particularly true before
electric lights were available. These rays from sunlight faded bindings, and
when a book was open tended to fade the paper rapidly and hastened its
deterioration by combining with the sulphur in polluted atmosphere and
the acid residue in so much of modern paper. The problem was multiplied
during the »all-glass« age during which many libraries were built in the
1940s and 50s. Fortunately, that age has now passed for most of us as fatl'
as new construction is concerned, and a smaller amount of window area is
used and much of the remaining glass is treated in one way or another so
as to reduce the dangerous rays that come from bright sunlight.

4. It was also learned that incandescent, fluorescent and mercury vapor
lamps produce ultra violet rays which are harmful to books and bindings
and that these lamps should be protected by baffles or plastic that will
filter out most of the harmful rays. This is the case especially if rare and
difficult-to-replace books that are used for exhibition purposes are housed
in a brightly lighted room; the higher the intensity of the light, the greater
the potential damage, other things being equal.
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5. The final and perhaps the most serious problem in connection with
stack construction has arisen in connection with its atmospheric conditions.
Recent studies of paper have indicated that temperatures above the freezing
mark tend to hasten the deterioration of paper, particularly modern paper
with its residue chemicals. We are not ready to keep our book stacks at the
freezing point, but the higher the temperature, the more rapid the paper
deterioration, and some attempts are now being made to lower book stack
temperatures in our great research libraries, although this discourages their
use in the United States where open access stacks are considered of great im-
portance, and where we seem to prefer overheated rooms. With low tem-
peratures it is not feasible to install carrels for readers in the stacks, some-
thing that has become an almost a universal practice in recent years. It is not
known what developments there will be in this connection in the years im-
mediately ahead, but many librarians hope that further research will indicate
that temperature in the upper 60s Fahrenheit will be found to be reasonably
suitable.

Heat is not the only deteriorating factor in atmospheric conditions. An
excess of humidity, which we have in a large part of the United States
during the summer months tends to develop mold, to say nothing of foxing.
Dehumidification is expensive but has been made available in many
American libraries. In the winter, with our tendency to heat libraries to 75
degrees Fahrenheit, the resulting lack of humidity tends to dry out paper
and make it brittle. This has resulted in humidification installations in
many libraries during the heating season. It is believed that a relative
humidity of from 45 to 50 per cent is most suitable, although at least one
study has indicated that far lower humidity is not harmful and may be
useful. But we do know that to shift from high to low humidity or in the

other direction results in warping and damage to bindings and paper.

Humidity conditions in the winter may result in two additional problems.
Large expanses of glass and a relative humidity as high as 45 per cent will,
when the weather is much below the freezing point, result in the congealing
of water on windows from which it later runs down and does damage. This
can be overcome by the use of expensive double glass. With low humidity
static electricity is produced by walking on the wall-to-wall carpets which
in the last decade have come into common use in libraries. Theoretically, it
is possible to use a spray that will prevent the static or to put wires in the
carpet fiber that will carry it away or to use natural or artificial fibers
which do not produce as much static. But the fact remains that this has
presented a serious problem principally in libraries with carpets or those
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with the glass stack floors which were in common use early in the century,
if the humidity is brought to the point where the books do not suffer from
too much dryness.

Another atmospheric problem is the fact that forced venulation with
either outside or recirculated inside air inevitably results in dust entering
the book stack and other library areas and settling on the books. Even the
finest dust is abrasive in character and tends to harm them, as well as
making them unpleasant to handle. Hands become dirty, and rub off and
soil the paper. The sharp particles of dust damage it. To avoid both
problems, ventilation systems in this century have generally included air
filters to catch the dust before it enters the library. For many years mecha-
nical filters which catch the dust by passing the incoming air through oil
or water were the best available. In recent years at considerable expense
electrostatic filters have been used in a few libraries, particularly where
rare and irreplaceable material was housed. They remove finer dust than
the mechanical filters, but on rare occasions this system has broken down,
and if the forced ventilation continued, the dust that had accumulated on
the filters has been pushed in tremendous quantities into the stack area,
much to everyone’s dismay. As a final resort, mechanical and electrostatic
filters have been used together occasionally, but this adds considerably to
the already expensive installations.

The problem of atmospheric conditions might well be summed up by
saying that libraries have found that keeping a reasonably uniform temper-
ature, preferably as low as the library patrons are willing to endure, is
useful in both winter and summer; that humidification in the former and
dehumidification in the latter is desirable; that forced ventilation and air
filtering is a basic requirement. Construction to accomplish this adds 10 to
15 per cent or even more to the cost of a library, but is considered well
worth it in a library that has any great amount of irreplaceable and rare
material for the sake of the collections, to say nothing of its occupants.

Before the Second World War there were comparatively few air condi-
tioned installations in American libraries, except for a limited number in
the deep south, and practically none that could be called completely satis-
factory. Twenty years ago libraries in the northern part of the country
rarely considered that air cooling or humidification control were necessary,
although it had become standard practice in the southern part of the
country. Its use has gradually moved northward, encouraged whenever
there is an unusually hot summer, it reached the border states between the
north and the south in the early 50s, and during the present decade it has

122

Keyves D. METCALF

become common or standard practice throughout practically a'll of tlfe
United States and in a number of libraries in Canada. The quality of air
conditioning has improved steadily and is a boon to the books and, of

course, to the readers.

It is obvious that great progress ?ms b : r ] !
the preservation of books and binding which, due to the increased use o

poor paper and leather, has become an exceedingl_y seriO}xs problem. L.xlb‘riary
building design in the United States until well into this century failed to
take into account the deterioration of the collections to be housed. New
library buildings, particularly those built since the Second World War,

have provided in many cases:

een made in recent years toward

1. A reduction in water and fire hazards. ‘ "
2. Improved atmospheric conditions which should lengthen paper life.

3. Better book stack design which reduces damage that results from handling

material in connection with library services. ! .
4. Lightning installations which minimize damage from ultra-violet rays

which derive from both natural and artificial light sources.

There are these problems which the above improvements have not solved

but which are outside the scope of this article:

1. Inexpensive methods to preserve indefinitely material on poor paper
already on hand.

2. The damage which resules

personnel and readers. i - ced and
3, The use of more permanent and long-lived paper for printed and manu-

script material worthy of preservation w‘hlch is l}SCd in tbchfu'tuz{e.f‘
4. The financial problem. The cost of correcting the situation inherited from

the past and to provide for future needs.

from careless handling of material by library

ABSTRACTS

cognized as a library design problem in the
e use of harmful chemicals and woodpulp
d other publications became common.

Architects and librarians failed to understand that there was a connection

between building design and book preservatiox}. By. 1915. many public.ations
had deteriorated so badly that forward looking librarians were trying to

Paper deterioration was not re
United States until long after th
in paper processing for newspaper an
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do something about it. Microreproductions and new methods for reprinting
helped but did not solve the problems. But it was realized that the following
changes in building design would help:

1. Temperature and humidity control, forced ventilation and air filtering.

2. Stack construction without sharp edges and improved book supports.

3. Changes in window patterns and lighting fixtures for protection from
ultraviolet rays.

4. Building construction which reduces fire and water hazards.

These four advances are in regular use but paper and binding deterioration
will continue until:

1. Less expensive methods to preserve material now on poor paper are found.

2. »Permanent« paper is used for material to be preserved.

3. Damage from careless handling of material by library personnel is pre-
vented.

4. The financial problem involved in the changes already in use and the pro-
posed advances is solved.

[Topua 6ymaru nosro ue caaspiBanach B CHIA ¢ npo6nemoit npoekTuposanus
OMONMOTEYHBIX 3MaHMA AaXe Nocne BCEOOUIEro NpPHMEHEHHS BPEOHBIX
XHMHKAJINH H JPEBECHOR UEJUTIONO3BI B MpoH3BoAcTse OGymaru (raseTHoH H
np.). ApXUTEKTOpbl H OGUOIHOTEKAPH HE NMPU3HABANM HAMWMYMA CBA3M MEXIY
NpoeKTHpoBaHHeM GNOIMOTEYHBbIX 3MaHHH M COXPAHHOCTBbIO KHMr. B 1915 r.
MHOro GoHI0B OLUTO HACTOJIBKO MOBPEXIAECHO, YTO Nepenosble GHOIHOTEKADH
CTajny NpeANpPHHHAMATH NpoduAaKTHYeCKHEe Mephl. MHKPOKONHM M HOBBIE
crnocobbl NepeneyaTbIBAHUA BHECIH YNyYUIEHME, HO HE pa3peliMaM 3TOl
npobnempl. IIpHmaHM K 3aKJIOYEHHIO, YTO ULENECOOOpa3HBI ClEAYIOUINE
W3IMEHEHHS B NIPOCKTHPOBAHUHM OHOIHOTEYHBIX 30aHHIA

l. nonnepxaune TpebyeMOH TeMmnepaTypbl M BAaXXHOCTH, HMPOAYBOYHAS
BEHTHIIALUS ¢ QUIIBTPHPOBAHUEM BO3YXA;

2. co3gaHue Mook 6e3 OCTPLIX KpaeB, a TaKKe Ka4eCTBEHHbIX MOANOPOK
DJIfl KHHT;

3. H3MEHEHHE PaCMONIOXKEHNS M KOHCTPYKUMH OKOH M apMATYPhl OCBEIIECHHS
JUIsi 3aLUTHL OT YJAbTPa(HONETOBBIX JIyYei ;

4. CTPOHMTENILCTBO 3aHKHA, NPeAOTBPalLalollee ONAaCHOCTh B Clydae noxapa
H HaBOLHEHUS.

JTH YeTblpe HOBOBBEACHHS Celiuac yxke BCIOAY NPUMEHSIOTCH, HO Gymara H
nepenIeThl NepeCTaHYT NOPTHTLCH JIMILbL KOFAA
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1. 6yayT HaiiaeHbl MeHee OPOroCTOSLIHE cnoco6bl 3alHTHI CYLLECTBYIOUIHX

dounos Ha rwioxoi dymare;
2. Boiiger B ynoTpebneHue «BEYHOCTOHKAAN GymMara AJis MOAJIEXKAUIMX

COXpaHEHHIO TEKCTOB;
3. ynacTes npeaynpe,
HHeM GHONMOTEYHBIX paBOTHHKOB,
4. 6ynmer pasperieHa QUHAHCOBAdA npobiema, CBA3aHHAs KaK C yXe BBEJCH-
TaK H C NPeOXEHHBIMU Ha GyAylilee NPOrPECCHBHBIMU

MTH TOPXY (GOHAOB, BLI3BAHHYIO HEOPEXHBIM OTHOLLE-

HbIMH H3MEHCHHAMH,
MEPONPHATHAMH.

Keyes D. Metcalf, Library Conssltant '
(Librarian Emeritus, Harvard College Library)
68 Fairmont Street

Belmont, Mass. 02178

U.S.A.
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Reports of Conferences

La restauration des documents au VI° Congrés
international des archives (Madrid, 1968)

Au Congreés international des archives de Madrid, une section spéciale avait
été prévue pour I’étude des questions relatives A la restauration des docu-
ments et, de fait, une séance de discussion eut lieu sur ce théme le 3 septem-
bre. Cependant-bien que la réunion dit s’achever par le vote d’une motion
— il ne s’agit que d’un échange de vues entre les congressistes intéressés par
la question. Le sujet, en effet, n’avait fait 'objet ni d’une enquéte préalable,
ni de la rédaction d’un ordre du jour. D’autre part, le président désigné,
M. Bhargava (Inde), étant absent et le nom de Mr. Ellis (Royaume-Uni)
n’ayant été donné que par erreur comme étant celui du secrétaire de la
section, M. de Font-Réaux (France) assura au pied-levé la direction des
débats avec I’assistance d’un bureau improvisé.

En ouvrant la séance, le président évoqua la mémoire de W. J. Barrow et
rappela tout ce que la science de la restauration des documents devait au
maitre de Richmond, prématurément décédé.

A partir de cet hommage, la discussion s’ouvrit sur le laminator de
Barrow, puis porta sur les autres dispositifs et méthodes employés dans les
divers pays représentés. Au cours du débat, intervinrent M. Battelli (Vati-
can), 'abbé Beaudin (Canada), Miss Darlington (Royame-Uni), Mme
Durand, MM. Durye et de Font-Réaux (France), M. Jigerskjold (Suéde),
M. Pérotin (Nations Unies), Mlle Scufflaire (Belgique), MM. Titileanu et
Ungureanu (Roumanie), ainsi que plusieurs congressistes allemands, améri-
cains et hongrois. C’est dire que la réunion fut fort vivante, méme si elle
n’apporta pas de révélations. Les appareils classiques (Barrow, Henneke),
les méthodes manuelles (Langwell, Kathpalia), les expériences hongroises,
roumaines, vaticanes, etc., les matériaux de revétement (acétate de cellulose,
polyéthyléne), la question de la désacidification (préventive ou curative,
liée ou non 2 la restauration), les problémes particuliers posés par le parche-
min aussi bien que par le papier pelure moderne, ceux de la coupure et de la
reliure des documents, etc., furent successivement envisagés, de méme que
les considérations financiéres et le travail en série pour le traitement des
masses de documents. De I’ensemble de ces interventions se dégagea pro-
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gressivement I'idée que la diffussion des informations (toujours précieuse)
ne suffisait plus et qu’il fallait constituer une commission spéciale perma-
nente au sein du Conseil international des Archives ou, du moins, organiser
des colloques dans le méme cadre. Le groupe de travail ainsi souhaité aurait
pour premicre tache d’établir sans complaisance un bilan objectif des ex-
périences réellement faites; il devrait ensuite préparer une planification
concertée tant de la recherche fondamentale que des études A conduire sur
quelques points majeurs (comme le traitement des masses de papiers); il
devrait étre triparti (conservateurs d’archives, ingénieurs spécialistes et
techniciens practiquant effectivement la restauration) et agir en liaison
avec les autres corporations intéressées par la restauration des documents,
notamment celle des bibliothécaires. Une motion explicitant ces voeux fut
adoptée & I'unanimité, reprise par la commission de synthése et adoptée
ultérieurement par I’ Assemblée générale du Congrés.

Ywves Pérotin
Genéve

Note: N'ayant rempli que la fonction de »secrétaire de séances, I’
précise qu’elle n’a pas le caractdre d”

abilité.

auteur de cette note
un compte-rendu officiel et n'engage aucune respons-

Information About the Meeting of Specialists in Conservation
and Restoration of Written Materials (Sofia, 1968)

A conference of delegates of the Socialist countries represented at the Inter-
national Co-ordinating Centre for Library Building and Equipment was
held in Sofia from September 16th to 20th, 1968.

As a result of a visit to Bulgaria by Mr. Gawrecki and Mr. Skfivinek
from the State Library of ¢SSR and also as a result of further mutual co-
operation, it was decided to submit a basic report to the conference on the
following subject: »Concepts and Pressing Tasks in the Field of Preserva-
tion, Conservation and Restoration of Library Holdings.« This report was
prepared by Mrs. Stella Alkalaj, Chief of the Restoration Laboratory of
the »Cyril and Methodius« National Library, in collaboration with Mr.
Giinther Miiller, Chief of the Restoration Atelier of the University Library
of Jena (German Democratic Republic), Mr. Ladislav Sktivinek, Chief of
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the Restoration Section of the State Library of Czechoslovakia, a&c}l Mr.
Gawrecki, former chief of the Technical Department of Lhe same t{ r?ZZ:
The report provides a general survey of the nature, ¢ 1‘::»ract.erlls. bxcaries
tures, and structure of the written materials Rreserved andb ept 1(111 i ;nsur;
of damaging factors, and of requiren.qents whu.:lT must be observe ctl: cnsure
a proper and long-lasting conservation. A crft:lcal analysis is ma e of the
existing methods of conservation and restoration, .of p.resent- appa.zl atus :
devices for decontamination, killing insects, l.ammatlon, air-con }tl()fx:nlmg,
sunlight filtering, etc. Suppliers of these‘dewces and Of'symh?iestl;:l:_’
lacquers and other materials needed for library conservation an
tion ar isted. . ‘
Thees:ist(i)olriss dealing with urban requirements and consufiera;xzrzofzf
determining location for the stack-room, and a model scgelx)neM(:‘r (t; e work
ing processes in the restoration department were prepared by .d e .
Presented in this form, the report has.s?rved its purpose a eciltt; e 0);1,
namely the purpose of informing the participants of the pr(eisev:itt ; foon
and problems of conservation and restoration — as .connecctlewe11 S
building and equipment. It is clear that an appropriate ai)nl 1 organized
scientific conservation of library materials is 1mpos_sxl eTv}:}t shouls o
knowledge of nature and particulars of these materia s(.i‘ 1s_t.on 1 b
considered as a starting-point for a rational anq suitable dispositi e
stack-room and restoration department and their modern. equlprrllen d Vith
no knowledge of the materials to be preserved, the architectura ?r;e o
structional work cannot be satisfactory carried. out, nor a comp rteicularl
ception and development of the projects. This pro?lem ;{s I;aarchitect};
stressed in the report, and is considered to be the main task o  rchirects
and builders who, of course, are expected to work in close colla
with specialists in library restoration. . . i of col
The conference provided an opportunity for thfe irst mee ijs o
leagues engaged in conservation and restoration of lxbraflif rn:t éhief e
attended by the following persons: Mrs. Galina S. RoZkov ;of o
Department for Book HyinJeI;e, I—(]?onservatclzohr‘l ?n(:if I:}:t;ztfration Deart
Library in Moscow; Mrs. Lola Hasznoz, Chie e R ronr the
ment of the State Archives in BudaPest; Mr. Ildi o Cz g éa o e
ion Section of the National berar?r »Scechenyi« in Budape s
E:EE:::;lzlfivének, Chief of the.State Library of Czegosi?l\}rgl;;,. :ﬁj
Poul A. Christiansen, editor of the ].ourn.al »l'iestaur.ator«, op ;
Mr. St. Kubiak, Director of the University Library .m;[’oznén.sa.kova o
Bulgaria was represented by Mrs. Stella Alkalaj, Mrs. G. S3j ,
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logist in the »Cyril and Methodius« National Library, and Mrs. D. Kileva
and Mrs. R. Dobrevska on behalf of the State and Scientific Archives.
During the course of the two sessions, restorers from several countries
commented on the four additional co-reports (by Hasznos, Czetler, Kubiak,
Rozkova), and reported on their own methods of work with some displays
of pictures and sample materials, These activities were followed up by dis-

cussions, and the personal contact that was established among the delegates
contributed to a better mutual understanding and a us

experience, which will undoubtedly improve future work.
The methods of restoration of the »Cyril and Methodius« National

Library were demonstrated on the spot and aroused the interest not only
of specialists but also of others,

Materials and pictures from Bulgaria,
Democratic Republic were displayed on s
methods of restoration and the condition
restoration. Many brochures from su
also displayed.

In addition,

eful exchange of

Czechoslovakia and the German
ix exhibition stands showing their
of the materials before and after
ppliers of restoration equipment were

the conference discussed the question of the co-operation and
participation of conservators in the future work of the International Co-
ordination Centre for Library Building and Equipment. The Bulgarian
delegates suggested that the following subjects should be included in the
resolution of the conference:

1. Preparation of model schemes for the working processes in the con-
servation and restoration department including a report and wellestablish.ed
schemes for large, medium and small libraries having a restoration service
with or without a scientific section,

2. Critical examination of the existing equipment and of its use and loca-
tion in the restoration department.

We hope that these crucial problems will be thoroughly examined by all
the specialists who will attend the future, i.e. the fifth, International Con-
ference of the Co-ordinating Centre for Library Building and Equipment.

The conference in Sofia may be considered a most opportune and .useful
initiative in stimulating mutual work and collaboration among engineers,
architects and conservators. It will undoubtedly raise the level of restora-
tion techniques and extend the scope of constructional planning, so as to
enable libraries to improve the execution of their basic task — the preserva-
tion and conservation of valuable materials for the coming generations.

Stella Alkalaj
Sofia
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Deterioration and Preservation of Library Materials
(Chicago, 1969)

Library School of the University
e ﬂf."mﬂl C'onfeI;ZC::riZfs :ffjaesci;r::tlii::ftteii more i’han thifty years ago, h?.ve
of Cthfzgo, Sl}rllce topics of major importance to the library community.
Thphasized occs tlt)er of the 34th annual conference was, »Detenora}tll.oxli
That the Sub}?Ct m? Library Materials,« is indicative o'f the conce};n }:v hxc
la' zfaﬂ;i: rt‘::it:})rnf:el for the preservation of the materials over which they
i
have custody. ) s,
This .year’s Cﬁnfg:‘f:r?i:;d;? sClEiZ:;opcamthS, opened with rergarl;i ::3
Educ:iltlon. ont ; the topic by Don R. SWansor?, dean of tile r?
E?E :lrn;eélc?lec::)loand Howard R. Winger, of the Library School Faculty.
ibr ,

i i in the permanence of library materials
Today.« Cmnlg the Elr::.';igif; ‘:n‘:fe Assurbznip al z-md. the paper recfords ;f
between tl.le X ?'y taMr Williams noted the continuing concern ror .t e
moderx} P 'tte.n record which has been felt through the years ;}ncz
longevny ?f th? o er. and observed that as early as 1221, Frederick fo
the invention ° Papd ; decree forbidding the use of cotton pulp plaper or
Germany had 1ssused requiring all previous legal dochnents. on pu S paper
royal document; . archment within two years. In c.ins'cussmg tht:i heterfr-
to }:)e trans.ferre to 2 rials in today’s libraries, Mr. Wllll?.ms l_eane eawclin y
racion of library rm"ed for the Association of Research Libraries by Gorh on
on th? report Preﬁarc nter for Research Libraries, but observed. that ; e}xl-e
R. leham-s of t e ne to date to implement the recommendatlor.)s ol tde
pas beer} e aCtl:; because of the magnitude of the prolflems involved.
report, 1n 1?fge iat cesearch libraries ought to give up the‘lr deter;loratmg
The suggestion ¢ taional preservation collection, the enormity of t ebclosts
fnatenals w03 n;lishing and maintaining such a c‘ollf:ctlon, ’the pro emj
mvolve.d m e;ta fication of libraries for relinquishing theu: Foples,bank
of possible in emnsx not always easy to demonstrate thf: crisis ofldcal:)
zihe f'zcr;titc}::th:v; each contributed to the fa;t tk;t Lthe l‘;brary world has
eteri . of the study. .
be;} slg;rlIFZI:EC:II(’;::;;:ig::i:f;‘:;scwing that the library community
r. Willi

i i 1 or a
i those who will ultimately provide the funds .f :
e of preservation is

at the Center for Continuing

must tak prov
national preservation program that the real purp
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»dissemination.« The objective is not preservation for the sake of preserva-
tion, but the need to preserve the written record in order that it may be
available for future generations.

Following Mr. Williams’ opening paper, Bertie L.Browning, senior
research associate at the Institute of Paper Chemistry, discussed »The
Nature of Paper,« noting, among other things, that paper consumers, i.e.,
librarians, archivists, and keepers of records, want to know how long the
paper in their books and documents will last. In commenting upon this
concern for the permanence for longevity of paper, Dr. Browning stated
that oven aging at elevated temperatures was the test most frequently used
to predict paper permanence. His well illustrated talk included several
graphs depicting the behavior of paper under specified conditions. One
chart of particular interest to librarians illustrated the importance of
durability as well as strength by showing the differences between two
papers with equal rates of deterioration but different injtial strengths as
measured by folding endurance. In the case of the paper with low initial
strength, a state of deterioration at which it was no longer usable was
reached many years before the same stage of deterioration was reached by
the high initial strength paper.

Dr. Browning was introduced by John Darrow, assistant vice president
of the American Paper Institute who reported that the Institute had
recently produced a paper, to be sealed in a time capsule, which would
last a thousand years.

Carl J. Wessel, senior vice president, John T. Thompson and Co., pre-
sented the final paper on the first day of the conference on the subject
»Environmental Factors Affecting the Permanence of Library Materials.«
Mr. Wessel discussed humidity and temperature conditions in various
cities of the United States; produced data to show the type and amounts
of atmospheric pollutants in the same cities, noted the components of light
and those portions of the spectrum which are most important in the
degradation of library materials, and commented upon microbiological
agents in the atmosphere which affect books and other materials.

In discussing the control of these several factors Mr. Wessel noted that
librarians have not established criteria or specifications for the air con-
ditioning in libraries. He noted also that usable cost data for various
levels of air conditioning are not readily available. He did provide figures
showing the cost of various types of filtering systems.

The conference reconvened on Tuesday morning to hear a paper pre-
pared by George T. Eaton of the Photographic Research Division, Research
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Eastman Kodak Company, entitled »Problems in Presc;rvmg
graphic Films, including Microforms.« Owing to
Mr. Eaton’s illness this paper was read by John Barnes, also of the Eagm;n
Research Laboratories. Mr. Eaton noted that there were few ex;;ertsf.xln t ij
preservation of photographic media. After observing thathgoac;rus:3 mMr
not yet sufficiently developed to make it acc.eptable' fqr a(.irc 1vde : l; On:
Eaton stated that permanence in photographic media is dependent upon:

i i i lass), (2) control of
i h ort medium (paper, film, g ;
e T et Sufrlx)d (3) the nature of the storage environment. In

copying of the faded prints is usually

Laboratories,
Photographs and Photo

the processing operation,
restoring deteriorated photographs,
the most satisfactory procedure.
»Alkaline Printing Papers: Prom
by Joseph Thomas, vice president f

Dr. Thomas observed that despite numerous mo ; s, the printed
image on paper was still the real workhorse for the tran

formation. World War II was a major stimulus in the devellc()fr::n:hzf 111133
uses for paper and today tgeSmanuiactrzit?jgp;f;;rsra&e end use must
largest industry in the United States. 'n Ith h’ the need for per-
be reflected in the characteristics of the sheet. A thoug

manence in printing papers has long been recognized 1;here hzi.stl;e;ix:’elz;sdzf
talk but little action until, in Dr. Thomas’. words, W. J. arroz"’ ! -+ was earl
the subject. Rag papers used to be gonmdergd‘ permanent,'d u;: ; e Sutez
discovered that this was not true if the sizing were alc : .ioneers in the
meister, of the S.D. Warren Co., was one of th; early Lzs ore largely
development of acid-free paper. These ea:rly alka 1r;e paple. e arge)
the result of Sutermeister’s attempts to fmd.a use Tor Ca;‘“f:x erimentai
which was a by-product of the papermaking Przcess. 'r;t deferioration
work, papers made with this »lime-mud« were found to resi

when »acid« samples did not.
In 1950, the development o

ise and Performance« was presented
or research, S.D. Warren Company.
dern inventions, the printed

f Aquapel, a new sizing materia! comfkatiple
with alkalinity, provided an economical means dof prod:/ciléleg I:nt u:;
printing papers. The Warren Compaqy now producis a " licemifg of
such papers, many of which are available abroa ::1 rc})lug ensing of
Warren’s manufacturing procedures. Dr. Thomas noted that paaptures hno-
logists must depend on accelerated aging at elev.ate dtemhpe}: cures 45 3
means of evaluating paper permanence, but questioned w etde ] r:rem et
was appropriate for such aging. Althngh Dr. Thomalsknlc?te ge men
with Barrow that a pH of 6.5 was a mimmum .fo-r an a 9;1 ine l:yp; . l:dp \
he did not concur that initial strength characterisucs needed to be fixed.
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Greer Allen, manager, Printing Department, the University of Chicago,
was the discussant for Dr. Thomas’ paper. In his comments Mr. Allen
described his own experience with alkaline printing papers, noting that
there was a direct relationship between acidity and the clarity of halftone
illustrations and that alkaline papers do not ordinarily print as well when
half tones are involved. Other printing problems had been identificed in
his shop and he suggested that instructions on the proper handling of
permanent/durable paper would be useful to both printers and binders.
Mr. Allen also observed that the average printer »couldn’t care less« about
the permanence and durability of the paper he uses and suggested that
the printer must be shown that permanent/durable paper is important to
the customer.

»Publishing on Permanent Papers« was discussed by Leonard Shatzkin,
vice president for manufacturing, research and development, McGraw-Hill
Book Co. The publisher’s objective is to have the reader notice the paper
of the book as little as possible. At the same time, the paper must have the
proper color, the right opacity, a certain bulk and softness, flexibility
enough to make the book lie flat and other characteristics. Publishers are
now conscious, Mr. Shatzkin reported, that the life expectancy of many
papers is not as great as it should be. Mr. Shatzkin gave credit to William
J. Barrow and to the Council on Library Resources for the great impetus
given to the improvement of book papers during the last few years. The
present reluctance to use permanent/durable paper is caused by four pro-
blems: (1) permanence and durability are not the only requirements of
book papers, (2) acidity is not the only factor of importance in the decay
of paper, (3) neutral paper is more costly, and (4) a wholesale shift to
alkaline papers would disrupt the industry. Despite these problems Mr.
Shatzkin noted that a number of mills are in the process of shifting to
permanent or to permanent/durable type papers, so better book papers
will be more readily available in the future.

In his role as the discussant for Mr. Shatzkin’s paper, Forrest F. Carhart,
Jr., director of the Library Technology Program of the American Library
Association, said that he wished Mr. Shatzkin had emphasized the need
for a high initial strength as well as low acid content in book papers. Mr.
Carhart noted also that a questionnaire recently submitted to the industry
revealed that there is substantial unused mill capacity which could be
utilized for the production of long-life papers. It was also clear from the
questionnaire that cost differentials between standard book papers and
the long-life papers were »minor or non-existent, «
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With regard to the printability of perrflanent/dura.blzbools g:ze:l:’e SZ
fese by LTP of cighe different Paner; ° ;hiizylf;i}:a:r;il;i?n the use of
apers were very acceptable. He believe ' .
el g v o o ps e S

. Mr. Carhart suggested that librar  res]
tfz: };:ﬁigneg I;;I:bcl;xlsahers andgf;rinters of the need and of the criteria for per-
book paper. o
I.ngzz/liu';arli)g:ﬂet, mfn:ger, Department of Extra Bmdmg,f Rl; R. Dofm:i};
and Sons Co., presented the final paper of i:l:izznfod:}feol);e:e::ti:n o
j f »Binding Practices as the Ire ¢

;20::]:« S‘Ii:f'clt'ri?)olet revie%ved the history of bookbmdmg1 H'ICIUdmfoz}ll;
development of the case bound book. He noted that tll]xe tﬁ:gblz)e;ki, jos
not be solely responsible for planning a new book but (; at e e e
should be consulted as well. He noted also .that most edition mlatii rere
suitable for private use, but could not withstand use in circulating
leclt{f:rsl.eth Soderland, associate director for prepara.ttl)ox;s,’Umv:sxrtl};t:;
Chicago Library, who served as discussant for Mr. Trlfob?t (si .pal.) (i) e
that research libraries generally have three classes }(1) llr)l lnf;ored e
books, (2) intermediate books — not valuable enough to be r ess " ed for
rare books but too good to be given the standard tr§at}1:1ent1; served for
(3) run-of-the-mill materials which form the bulk of the colle fio {,ook
questioned whether most libraries had the resource; t}:) priz:ermediate
binding or restoration treatment for a large number 1;:) these ermediare
materials. Mr. Soderland thought that genef‘{n)’ there werez tzhand
choices aside from oversewing: (1) to use adhesive bmdm%, or (2) o han
sew. He also noted his concern for the permanenctil 0 hmalzly and thi
materials such as the fabrics used, the end sheets, the thread,

dh . ; . . »
: Tf;v;inal day of the conference opened with a paper entitled »New

by Richard Daniel Sm'ith, fel‘low, Graduat;
Library School, the University of Chic?.go. Mr. Smltcil rlfvtle:vlcledc:z:: gf
the problems in the field of preservation and noted tha 1l causes of
paper deterioration must be considered whe.n planmng a Presea vation l:,xi_
gram, including such factors as atr'nospherxc contamxgat(xion ind the oxi
dative effects of light. Deacidification al.one, he statz , oe; or decrease
attack on paper by mold or other.bxologlcal agents. / sbolun anpd ervation
program, he suggested, should mc.lude: 1) 2 si)m;? e s
deacidification treatment incorporating a benign buttering agent,
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paper strengthening treatment, and (3) an effective method of storing
books in air tight envelopes.

Mr. Smith noted that various means of deacidifying books had been
used or were coming into use, including both organic and inorganic agents.
He described the general nature of problems encountered in the use of
aqueous solutions and noted that non-aqueous treatments with organic
solvents might permit the treatment of whole books or whole libraries.

The »Chicago Process, « developed by Mr. Smith in his studies, had, he
believed, the advantages of both the organic and inorganic methods. This
process, utilizing magnesium methoxide as the deacidifying agent, will be
fully described in the forthcoming published accounts of the conference,
but it may be reported here that it appears to make possible the deacidifi-
cation of whole books.

Mr. Smith observed that it appears feasible to incorporate a suitable
biostat in the deacidification solution which will inhibit mold growth and
insect attack. He also suggested the possible use of a resin strengthening
process which showed promise for the treatment of books not yet brittle.
For long-term storage, Mr. Smith suggested that a clear plastic film be
used to protect books from atmospheric pollutants, dust particles, water
damage, and the like.

William K. Wilson, chief, Paper Evaluation Section, U. S. National
Bureau of Standards, the discussant for Mr. Smith’s paper, noted the great
increase in work on preservation in the last few years, including the
appearance of two new journals in the field. Mr. Wilson observed that
Mr. Smith’s work was done on one book (one title), but that work using
many volumes with different types of paper, inks, illustrations, etc., was
needed. He expressed the hope that Mr. Smith would find the funds to
conduct a small pilot project for further testing. Such testing should reveal
the effects of different solvents, the optimum time of treatment, the cost
per unit treated, and the effects of various solvents on various book
materials. He believed that many of the problems he visualized would
probably be related to the solvents employed, not to magnesium methoxide,
the deacidifying agent.

The final paper of the conference was prepared by James Henderson,
chief of the Research Libraries, and Robert G. Krupp, chief, Science and
Technology Division of the Research Libraries, the New York Public
Library. In Mr. Henderson’s absence, the paper was read by Mr. Krupp.
Addressing themselves to the problem of the »Librarian as Conservator,«
the authors reviewed the historical interest in preservation shown by
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librarians and their efforts to effect greater longevity of library materials.
They noted that the librarian was, of necessity, respon'sible for any pre-
servation program his library might undertake. A major problem exists
today in the lack of personnel trained to conduct and carry forward a
successful preservation program. They suggested the need for a more
effective library organization for preservation and thought that ALA
might expand its interest in this field. '

Paul ‘Banks, conservator of the Newberry Library, the .dlscussant for
their paper, observed that the paper was so well prepared it was hard to
be critical. He observed that the preservation programs dlscu§sed .by
Messrs. Krupp and Henderson were largely applicable to .rese.arch hbra:nes.
He suggested that preservation might have a wider apphcatlon,.especxally
when one views books as artifacts with records of their own history and
with their own aesthetic values. He noted also that book conservation as
such had not been defined but should be considered as consisting of t'wo
elements — preservation and restoration. The book conservator r'equ.u'e,s
some knowledge of science and must be able to translate the scientist’s
findings into practical programs. Moreover, the successful book conser-
vator needs a knowledge of the history of the book and boqk structures,
a thorough knowledge and understanding of the libra.ry ar.ld its fl{nctlons,
a bent for engineering, and a high degree of administrative ability. The

~ head librarian cannot be a trained conservator, but he must have a trained

and dedicated person to head this activity. _
Following the conclusion of the final paper, Verner W.Clapp, con

sultant, Council on Library Resources, summarized tl}e confexience. Mr_.
Clapp observed that a conference devoted to preservation was ?ngh?c\/:ﬁl‘o
due and that those present should be grateful.to the Umv.erSICY o e icgs
for the opportunity to meet together and dlSC}]SS these 1mp3rtfan eiifi.'
He noted that nearly every speaker had mentioned the nee or.lspd
cations and standards. He also observed that a good way tod nhal olv;vn
what you have is to have a manual of practice. He expr;ﬁe hOPe Ze?it
the LTP series on preservation of library materials W'Ol;ld i sllllct ;[ :ssrs-
As regards training, he noted that he could ?.dd lict }:: t;dwbalieve tha;
Henderson, Krupp, and Banks had already said, but he ; ehe o 1o
library school students should have much more exposure dt z}xln t ee}cfl P
this important aspect of library work. He also mentioned the n

newsletter to keep librarians abreast of dev;lopment.:s. . —
The conference was, in this reporter’s view, a significant ¢

to the field of book and paper conservation, and will undoubtably lead to
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an increased awareness of the importance of preservation and of the

number of problems yet to be resolved.
As is customary, the papers of the conference will be first published in

the Library Quarterly (January 1970) and later in a hardbound edition.

Frazer G. Poole
Washington

News and Activities

Conservation of Library Materials Reseasch

The Council of Library Resources Inc. of Washington D.C. has awarded
a grant of 75,000 dollars to the Imperial College of Science and Techno-
logy, London, over the next three years for research on the scientific aspects
of conservation of library materials. This will enable a small group to be
established to carry out work in close association with the Royal College
of Art, under the joint direction of Peter Waters, (Royal College of Art,
London) and J. C. Lewis (Imperial College, London), and will be closely
connected with the problems of book restoration arising from the flood in
Florence in 1966, particularly those of the Biblioteca Nazionale Centrale
(BNCF).

In the period immediately after the flood, it was realised that the tradi-
tional methods of book restoration could not cope with a problem of this
magnitude and it was decided to set up a system of restoration, integral
with the library with a team led by Peter Waters.

As the immense task of restoring the valuable pre — 1840 books of the
Magliabecchi and Palatine collections — some 110,000 volumes in all, began,
a great number of problems came to light requiring further research. Indeed
the flood had, in the most drastic way possible, concentrated attention upon
many of the technical problems existing in other libraries.

Already feasibility studies are under way of the methods adopted by
librarians in assessing the state of the collections in their care, based on the

experiences of the directors in Florence.

1. Specific technical problems to be undertaken will include the improve-
ment and development of methods of strengthening and deacidification en
masse of the paper of post-1840 books, to counter the damaging chemical
effects of air pollution and the processes of paper-making of the period,

extending the pioneering work of the late W. J. Barrow.
_ 2. Investigations will also be made into the problems of mud-rentention
in the paper fibres, the methods of resizing, effects of fungicides, bleaching,

the use of adhesives and the development of special mending papers. Im-
Provements in test methods will also be undertaken for materials such as

Paper, vellum and leather.
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3. The research that will be carried out at Imperial College will not only
concentrate on the treatment and preservation of library materials, but
will also be concerned with methods of restoration and the construction of
books. Techniques, materials and equipment used in conservation will be
evaluated and developed, with a special emphasis placed on the scientific
basis of traditional methods, so that the gap that at present exists between

scientists and restorers can be narrowed by the publication of booklets on
working techniques and standards.

4. Thus, whenever a suitable stage of development has been reached, a
pilot scheme will be undertaken in the workshops of the BCNF to evaluate

: . (1) (2) (1) (2)

these new techniques, with the full cooperation of the Istituto di Patalogia : :

del Libro in Rome. - -
Whilst the main effort will be directed to helping the BNCF, it is in- -

tended that the lessons learnt from this flood will be passed on to other i —

libraries. Close cooperation with libraries will be welcomed and help or T

advice offered in planning surveys of material requiring conservation,
whilst the publications resulting from this work will be made readily avail-
able to practical restorers. ) e

Finally it is hoped to foster international co-operation in the scientific
work and to establish co-operation between practising conservators.

Editorial Notice —

It has been decided to publish four issues per volume of the journal ’ .
ResTAURATOR. This means a better service to the subscribers and the authors _ -

and has been made possible thanks to the international appreciation of v )
RESTAURATOR. |
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