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CHIYUKI TAKABAYASHI, KUNTKO NAKAMURA and EIKO MIYAZAKI: Reeling mechanism of “High Bulk

Silk” and the characteristics of silk thread

The authors have developed a bulky silk named “High Bulk Silk”. This reeling method is quite different
from the ordinary silk reeling, that is, the silk thread is fed through a pair of upper and lower feed gears,
which the lower gear is a V shape and the upper gear is a flat shape. The cocoon filaments picked up
from cooked cocoons are inserted between the feed gears, and the cocoon filaments on outside position
(long circumference) of the lower V shape gear are fed more than the cocoon filaments existing in the in-
side position (short circumference) of the lower gear. This makes a bulky silk which is made of the differ-
ent lengths of cocoon filaments within a silk thread. After that, the silk thread is fed through an the air jet
nozzle, and reeled up on a wheel. The physical properties of the High Bulk Silk are examined. As a re-
sult, it is shown that the more width of cocoon filaments inserted between the feed gears, the more bulky
the silk thread. Therefore, the strength of the silk thread becomes less, but the softness increases. New
Silk Materials Laboratory, National Institute of Agrobiological Sciences, 1-4-8, Okaya, Nagano 394-0021,

Japan
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Fig. 1. Measurement apparatus of the thread's bulki-
ness based on JIS (I 1095-1990) A-method.
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Fig. 2. Outline of the High Bulk Silk reeling mechanism (1) and cocoon filaments feed mechanism by using a pair

of upper and lower gears (2).
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Fig. 3. Sketch of the reeling states of cocoon filaments. (1) Feed states of cocoon filaments by the feed gears; (2) Silk

thread state.
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Fig. 4. External appearance of the High Bulk Silk reeling machine. (1) Whole external appearance except a wheel;
(2) Controller of cocoon filaments width (c); (3) Winding state on a wheel.
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Fig. 5. Comparison of bulkiness between the ordinary
silk skein ((1): 27 denier) and the High Bulk Silk skein
((2): 550 denier) at the same weight (60 g).

Fig. 6. External appearance of the High Bulk Silk by
the electron microsope.
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Fig. 7. Relationship between the width a (mm) of co-
coon filaments inserting between the feed gears and
the bulkiness (em'/g) of silk threads. Air pressure
supplying to the air jet nozzle, 0.2 kg/cm®; reeling
speed; 40 m/min.

~
o

(5]
w ol A
(N —

Yl

.

0

525 T

g2 5,1

(0]

£ 15 F

[ad 1+
05 |
0 * , , , ;

1 3 5 7 9 11 13 15
a (mm)

30

o

N [l
[=3 [4)]
T T

Elongation (%)
=

[3:]
T

o

7 9 11 13 15
a (mm)
Fig. 8. Relationship between the width a (mm) of co-

coon filaments inserting between the feed gears and
the physical properties of silk threads.



94 The Journal of Sericultural Science of Japan Vol.73 No. 2 « 3

’ ’/\,__————0

Bulkiness (cm3/g)

o1 05 15 2
Air pressure (kg/cm?2)

Tig. 9. Relationship between the air pressure (kg/cm”)
supplying to the air jet nozzle and the bulkiness (cm'/g)
of silk threads. Reeling speed, 40 m/min; width of
cocoon filaments inserting between the feed gears, 5 mm.
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