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Tokyo Restorat ion fi Conservation Center i s  a p r i v a t e  company 
estab l ished i n  1988 and located i n  Ome C i t y  about 50 km from the  
center o f  Tokyo. 
The present s t a f f  cons is ts  o f  8 people. The Center i s  working w i t h  
t he  r es to ra t i on  o f  h i s t o r i c a l  documents from i n s t i t u t i o n s  such as 
the  Foreign M i n i s t r y ' s  Diplomatic Record O f f i ce ,  Tokyo 
Metropol i tan Archives, and other  archives, l i b r a r i e s  and 
un i ve r s i t i e s  i n  the  Tokyo area. 
The Center i s  character ized by mainly working w i t h  r es to ra t i on  o f  
h i s t o r i c a l  mate r ia l s  t h a t  have been neglected h i t h e r t o ,  i .e .  
mater ia l  from the  per iod  1600-1900, more contemporary mater ia l ,  
and mater ia ls  given up by other  conservators. 

ABSTRACT 
Documents i n  Japan and t he  r e s t  o f  Asia i s  common1 y damaged by 
insects  and mold, and h igh  humidi ty causes pages t o  s t i c k  together 
and degrades t he  s t reng th  o f  f i be r s .  The sca le  o f  t he  damage i s  
impossible t o  fathom. However, t o  mention an example, i t  i s  
estimated t h a t  i t  w i l l  take 700 y3rs f o r  8 r es to ra to r s  t o  res to re  
the  damaged documents present ly  s tored and requ i r i ng  conservat ion 
a t  The Imper ia l  Archives i n  Tokyo. Confronted w i t h  these vast  
tasks and t he  severe condi t ions f o r  preservat ion,  app l i ca t i on  o f  
the  leaf -cast ing and other  mass-restorat ion methods, as a 
supplement t o  the  t r a d i t i o n a l  manual methods, such as backing, has 
met w i t h  spectacular success - although t he  lea f -cas t ing  method 
was considered unappl icable t o  washi due t o  the  length o f  the  
f i b e r s  o f  t h i s  k i nd  o f  paper. 
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*** 
The average annual temperature i n  Tokyo i s  15.6'C, and 

humidity 64%. Corresponding f i gu res  f o r  Kuala Lumpur are 26.5'C 
and 84.1%. and 27.0.C and 77.0% f o r  Djakarta.  Just  a glance a t  
these f igu res  makes it c l ea r  t h a t  paper mate r ia l s  are exposed t o  
t h e i r  worst enemies, ivsects ,  mold and h igh  humidi ty,  dur ing most 
o f  the  year i n  Asia. 

I n  Japan, documents from before the beginning o f  the  Edo- 
per iod (1603-1867) are few. Most are kept a t  temples, l i b r a r i e s .  
museums, archives, u n i v e r s i t i e s  and other  such k i nd  o f  
i n s t i t u t i o n s .  Today, most o f  t h i s  mate r ia l  has been reg is tered,  
restored and i s  maintained under sa t i s f ac to r y  condi t ions.  However, 

a massive amount o f  paper mate r ia l s  e x i s t s  from the  Edo-period. 
Much o f  t h i s  mate r ia l  i s  s tored away a t  p r i v a t e  storehouses 
(u), a t  town h a l l s ,  e tc .  under appa l l i ng  condi t ions.  Belated ly ,  
the  Pub1 i c  Archives Law o f  Japan was estab l  ished i n  December 1987. 
As a r e s u l t ,  some documents and archives, belonging t o  the  State 
o r  i n  p r i v a t e  possession, have been systemat ica l ly  co l l e c t ed  and 
preserved. Regrettable,  i n  terms o f  organizat ion,  and lack o f  
f a c i l i t i e s  i n  c e r t a i n  l o ca l  areas, much i s  s t i l l  l ack ing  and the  
amount o f  mate r ia l  i s  s t i l l  i n s i gn i f i can t .  

As you w i l l  see from t he  s l ides ,  even s t rong washi mate r ia l  
has su f fe red  badly from the  haphazard condi t ions under which i t  
has been stored. Damaged t o  the extent  t h a t  i t  cannot be used f o r  
s tud ies,  research, exh ib i t i ons ,  e tc .  wi thout  p re l im inary  
res to ra t ion .  To r epa i r  a l l  these documents by the  t r a d i t i o n a l  one- 
sheet-at-a-time conservat ion methods w i l l  requ i re  an enormous 
amount o f  labor  - and labor  shortage i s  one o f  Japan's biggest 
headaches these days. Furthermore, these documents, e tc .  o f t e n  
look very d i r t y ;  they take up space - and are o f t e n  thrown away as 
rubbish!  According1 y, the  race against t ime i s  a lso  a f a c t o r  here. 
I n  Japan, a number o f  cases has proved the  lea f -cas t ing  method t o  
be t he  most e f f e c t i v e  f o r  r es to ra t i on  o f  these la rge  amounts o f  
documents and h i s t o r i c a l  mater ia ls ,  mainly damaged by harmful 
i nsec ts  such as te rm i tes  and anobiid, mold and h igh humidi ty.  

The advantages o f  the  leaf -cast ing method are as fo l l ows :  
( 1 )  Compared t o  h i t h e r t o  used conservation techniques the  process 
i s  extremely f a s t ,  pe rmi t t i ng  la rge  quan t i t i e s  t o  be processed 
qu ick ly .  
( 2 )  Backing has been the  common res to ra t ion  method i n  Japan so 
f a r .  Using t h i s  method, however, almost doubles the thickness o f  
the t rea ted  paper. The leaf -cast ing method r e s u l t s  i n  very l i t t l e  
o r  almost no increase i n  thickness. 
( 3 )  Only clean water and paoer ~ u l p  are requi red f o r  the  process. 
Since no glue, adhesives, o r  polyacrylamide i s  used, f u t u r e  
conservators w i l l  no t  be faced w i th  d i f f i c u l t i e s  i n  removing the  
pa r t s  restored w i t h  t he  leaf -cast ing method s ince these are e a s i l y  
removed. 
( 4 )  Since no brushes are used f o r  the process, the paper hard ly  
never s t re tches nor expands. 
( 5 )  I t  i s  a p re requ i s i t e  t h a t  the s t a f f  involved i n  the 
r es to ra t i on  receive i ns t r uc t i ons  and a c e r t a i n  amount o f  t r a i n i n g  
from a conservator who has received spec ia l ized conservat ion 
t r a i n i n g .  However, i n  t he  case o f  leaf -cast ing the  necessary 
knowledge can be imparted i n  a shor t  time; i .e. the t ime requi red 
f o r  t r a i n i n g  s t a f f  i s  very shor t .  Restor ing a normal booklet-s ized 
c o l l e c t i o n  o f  washi documents, using t r a d i t i o n a l  methods, w i l l  
probably requ i re  t h a t  the  res to ra to r  has amassed p rac t i ca l  
experience fo r  4 t o  5 years. Using the  lea f -cas t ing  method, the 
same r e s u l t  can be obtained by a person w i t h  much less t r a i n i n g .  



Disadvantages are as follows: 
(1) The method cannot be applied to material with water soluble 
colors, ink, etc. unless a color fixing process is preliminary 
carried out. 
(2) Bast fibers obtained from & g ~  (paper mulberry), and two 
shrubs. gampi and mitsumata, are used for washi making. The fiber 
length of these materials is very long (See Table I). If these 
materials are mixed in a mixer without preliminary treatment, the 
fibers will lump up. Accordingly, it is necessary to cut, etc.. 
the fibers first. 

Using the leaf-casting method and applying time and labor, 
various beautiful results and application variations are possible. 
This paper is based on results and experiences gained by two 
persons processing 15.000 - 20,000 sheets of documents (minoban; 
approximately 84 size) annually on a leaf-casting machine not 
equippedwith suction pump. In addition, four persons are occupied 
with documentation, cleaning and other pre-operational duties 
necessary for preparing normal insect damaged documents for leaf- 
casting. 

The cutting of the material for the paper pulp is the most 
crucial element of the process. The material is cut into 3-5 mm 
pieces before cooking. This process prevents the fibers from 
lumping up when the dried fibers are mixed in a mixer for a short 
time. At our Center, the cooking is done with potassium carbonate 
(K2C0,) which has much the same composition as wood ashes. 

Determined by the paper making process, fiber types, cooking 
methods, etc.. a wealth of washi variations are found among 
historical paper materials. In case of restoration of very 
important historical documents, the analysis of the paper's fiber 
structure is left to the Kochi Prefectural Paper Testing 
Institute. Based on the result of the analysis, the fiber type 
closest to the original is selected. However, in most cases, due 
to time and economical restrictions, we select one of the present- 
day manufactured washi pulps (-, gampi, mitsumata/ bleached or 
unbleached) according to which one matches the original document 
best in color and feeling (thickness, softness, etc.). In general, 
if cooking is done with lime, the color becomes dark. We use the 
leaf-casting method in combination with different cooking methods, 
utilizing the differences between bleached and unbleached, etc. 
The composition of our most frequently used pulp is: 

Unbleached kozo 0.9 g 
Unbleached mitsumata 0.25 g 
Bleached Qgg 0.35 g 

Taking into account the loss caused by the pulp clinging to 
the net. this formula produces an amount sufficient to cover 
approximately 450cm2 of blank or damaged areas. In other words, 1 
g washi pulp is enough to repair approximately 300 cm2 of damage 
on washi paper 0.05 mm thick. In the case of UKIYOE and other 
thicker paper types, the paper thickness is first measured and a 

test sheet made to check the color, feeling (thickness, softness, 
etc.) in advance. 

After leaf-casting, the paper is left pressed between 
nonwoven polypropylene fabric for one night. Then the paper is 
simply left to dry sandwiched between acid free boards with a 
little weight applied. Sizing is not done. 

*** 
In the leaf-casting restoration of Western paper there is 

also a trend towards adding a tiny amount of washi pulp to 
facilitate the filling of very small holes caused by insect 
damage. 

In Japan, there are two types of leaf-casting machines in use 
currently. One type without suction pump developed by Mr. Per M. 
Laursen at the Royal Library in Denmark and another type equipped 
with suction pump developed by Mr. Katsuhiko Masuda of Tokyo 
National Research Institute of Cultural Properties. Research and 
study of ways to improve equipment and techniques for restoration 
of Oriental paper materials (including modern Brittle paDer made 
from pulpwood) is slowly under way, too. 

CONCLUSION: 
Leaf-casting has proved immensely useful for the restoration 

of Japanese paper, washi, although the fiber length of this kind 
of paper was thought to prevent effective appl i cati on of this 
method. The solution is basically very simple: To prevent the 
fibers from lumping up, the fibers should be cut to appropriate 
length before cooking. 

TABLE I. Length and Width of Fibers 

Mater i a1 

KO20 

Gamp i 

MI tsumata 1.2 - 10.5 ( 4 . 1 )  / 7.0 - 23.0 ( 1 1  .O) 

Fiber Length (mm) 
(average in brackets) 

4.5 - 30 (10.9 ) 

3.0 - 7.5 (4.6) 

Fiber Width (microns) 
(average in brackets) 

10.0 - 23.0 (16.0) 

3.0 - 10.0 (7.0) 



TABLE II . JAPANESE PAPER (WASHI) 

Sample No. 

Areal weight (g/ma ) 

Thickness (mm) 

Breakei ng 1 1 10.4 1 17.5 1 12.5 
strength (km) 3. 77 6 . 8 9  4.35 

[Agency for Cultural Affairs, 

1 

19. 1 

0.065 

Apparent dens. (g/cm3 ) 

Weight (gr. ) I 

0.35 

2.98 
1.08 

Tensi 1 e 
strength (kg) 

- ~ 
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2 

18.3 

0.031 

MD 
CD 

3 

38. 5 

0.088 

0.59 

4.80 
1.89 

0.44 

7.22 
2.51 


