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Estimate of papermaking technology of Daitokuji documents by fiber orientation analysis
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Abstract
Fiber orientation analysis was performed with Daitokuji documents including over 2400

historical medieval documents. In the process of Japanese papermaking, fibers flow forward on the
screen with its head down and tend to be oriented in the front-back direction. Fiber orientation degree
is always higher for the screen side than for the top side due to the nature of fiber flow and this
property provides the criterion for discrimination between the two sides. According to this structural
regularity, it was successfully identified if the written side was the screen side or top side.

In view of the historical transition based on the written year, the ratio of the fiber orientation
degree between the written and non-written sides showed an almost constant value from the 14™ to
16™ century, which suggests that the papermaking technology and handling manner of letter paper did
not change largely in this period. With regard to duplicate sheets for letter, it is considered that both
the two sheets — the main writing sheet and the backing sheet for additional writing — used to be
overlapped with both the screen sides face up and the screen side of the main sheet was used as the
page written initially. Fiber orientation degree was higher for the side face up for most duplicate sheet
letters and this result confirmed the conventional paper handling. In comparison between kinds of
paper classified by the traditional method, Minogami, Kamakura suibara, Muromatchi suibara, Danshi,
and Hikiawase showed the higher fiber orientation degree for the written side than for the non-written
side. Only for Shukushi and Hikiawase (superior), however, the top side was always selected as the
written side. Such exceptional letter paper handling occurred because the screen sides were
deliberately avoided by the writers because residual sumi ink particles trapped between bamboo
splints of the screen developed to be dark lines for Shukushi and the glazed surface with cocoon-like

wrinkle patterns developed for Hikiawase (superior) both on the screen side.
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