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Kiyoharu OciwaRrA, Studies on the Structure of Silk by Swelling I:

On the Swelling Properties of Coagulation of Sillk which taken out from Silk-gland.
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Summary

To study the structure of silk, the writer

As the
materials he used two forms of coagulation of

made experiments in swelling reaction,

liquid silk taken out from the silk worm body,
(@ Ome form was the coagulation of the
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liquid silk which was taken out from the body
and was coagulated as it was,

(b) The other form was coagulation of the
liquid silk which was spread and then coagulated
after being taken out from the body. In these
experiments, he used water and 80% formic acid
for the swelling agents, because these reagents
cause the intermiceller swelling of silk fiber. The
measurement was performed in the room tempe-
rature, From above experiments, he obtained the
following results,

1. TFaintly anisotropic swelling appeared in
the case of the material (a).

2. Isotropic swelling appeared in the case of
the material (b).

From above experimental results, he can con-
gider that the silk molecule remains a collection
of a non-orientated state while it exists in the

native state in the silk gland. From these expe-
riments, he knows that the relation hetween the
B/L or d/Land B’/L’ ord’/L’ in hoth (a) and (b)
can be indicated by the formula B’/L’ =a—b0B/L i.
e. L=the length in the axial direction of the dry
test piece taken out from the silk gland, L'=the
swelling degree in L, B=the width in the bilateral
direction of the dry test piece, B’=:xthe swelling
degree in B, But the relation becomes B’/L’>1
in the case of B/L=1 in the material (a), and
B//L'==1 in the case of B/L=1 in the material
(b), Consequently he gives a name. “form swe-
Hling” to such swelling as brings about the change
of B//L’ according to the change of B/L. There-
fore, the material in which the form of test
plece is B/L=1 must he used for the exact
measurement of the swelling properties of silk
fiber,




