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Designing Yarn Path on a Mold for Knot Formation
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Abstract
Making knot is important work in the textile industry. Now, devices which make knots such as knotters and
splicers are spread. However these devices cannot make all knots used in the textile industry, thus workers still make
knots by their hand in some textile mills. These mills, therefore, demand to make knots automatically.
In this study, we used a set of parts which is called a mold to make various knots. Tracks corresponding to each
knot must be carved on the surface of a mold. However experience by practice is needed to design a mold, thus a

logical design process is demanded for anyone to design tracks. We used the knot theory and the Dowker notation to
adapt the mold for each knot, then we tried to move and/or compose tracks in order to obtain the appropriate path.
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(a) Alternating knot (b) Draw arrows to decide direction  (¢) Draw numbers on intersections

1] 2l
8 17

(d) Constitution of knot from Dowker notation (e) Knot which consists of progression“8 6 10 2 4”

(f) non-alternating knot which consists of progression “6 -14 16 -12 2 -4 -8 10”

Fig. 3 Explanation of Dowker notation.
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(a) Insert yarn into mold

(¢) Take out the yarn
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(b) Open the mold

=—

(d) Tighten the knot

Fig. 5 Usage of mold.
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(a) Schematic of path
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(b) Cross section of path

Fig. 6 Path figure.
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Fig. 7 Mold of intersection.
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(a) Prepare projection of knot

(b) Arrange intersection in a row
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(c) Draw projection on a block and divide
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(d) Add path on the side surface

(e)Make a entrance and a exit

(f) Cover the track by a block

Fig. 8 Design of mold.
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(a) Overhand knot (b) Draw arrows to decide direction
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(c) Draw numbers on the intersection (d)Knot which consists of progression‘“4 6 2”
Center line
3rd surface \ - — 2nd surface
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(e) Revolve CCW 90 degrees (f) Path of overhand knot

Fig. 9 Use of Dowker notation.
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(a) Before movement (b) After movement

Fig. 10 Path movement.
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(a) Before composition
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(b) After composition

Fig. 11 Path composition.
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Fig. 12 Transformation process of overhand knot.

90



Journal of Textile Engineering (2008), Vol.54, No.3, 83 - 91

References

(1]

(2]

(3]

(4]
(5]

Sen-i Sogo Jiten Henshu linnkai (2002) “Sen-i sogo jiten”,
p491, Senken Shinbunsha, Tokyo

Sen-i Sogo Jiten Henshu linnkai (2002) “Sen-i sogo jiten”,
p337, Senken Shinbunsha, Tokyo

Haneda O (2002) “Himo to ropu”, p24, Ikeda Shoten, Tokyo
Haneda O (2002) “Himo to ropu”, p26, Ikeda Shoten, Tokyo
Nakamura H, TOKUKAI H10-117741, Japan

[6] Hayashi M, TOKUKAI 2003-252304, Japan

[7] Remrners JH (1967) U.S. Patent 3, 336, 063

[8] Melzer R (1971) U.S. Patent 3, 591, 217

[9] Shockey H (1955) U.S. Patent 2,705, 656

[10] Shintaku S, Ishida S, Kikuchi J, Kikura H, TOKUKAI 2006 —
176333, Japan

[11] Adams CC (1994) “The Knot Book”, pp35—41, W. H. FREEMAN
AND COMPANY, New York

[12] Kouno T (1993) “Kumihimo no suuri”, Yuseisha, Tokyo

91



