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Development of an Auto-Doffer for Covering Machines

Part 3: Yarn Draw-in Device Installed on Vehicle

Junya Hori*, Kiyoshi Hatta**, Toshiyasu Kinari* and Sukenori Shintaku*

Abstract

Drawing-in process into hollow spindles on covering machines is so difficult and inefficient that its automa-
tion is especially hoped. The automatic drawing-in system, installed onto the vehicle individually driven wheels
that runs around the factory floor, is developed in order to improve drawing—in operation. Results obtained are
as follows :
(1) The auto—-doffing system is composed of the automatic yarn draw-in apparatus, which can draw Spandex
in both upper and lower hollow spindles simultaneously by air flow, and a vehicle which runs in contact with the
covering machine.
(2) The developed device can draw-in 30D, 70D, 140D Spandex that are widely used and too fine to be easily
drawn-in even by manual operation. Success rate more than 90% of Spandex drawing-in can be obtained by
supplying the air pressure for the ejector at 0.5 MPa and for the injector at 0.4 MPa. It confirms that the

developed device has practical utility.
(Received Nov. 5, 1997)
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Fig. 1 Schematic View of Automatic Yarn Draw-
ing-in Device ; (a) Air Injection Unit, (b} Air
Suction Unit, (¢} Yarn Feed Unit, (d) Inner
Grip Air Chuck, (e} Stock Yard, (f) Slide
Unit, (8) Package Release Unit, (h) Yarn Tip
Stay, (i) Yarn Tip Carrier, (i) Stepping
Motor, (k) Flexible Slide Unit, (1) Upper Spin-
dle, m Lower Spindle, (n) Lack&Pinion Mec-
hanism, (0) Yarn Package, (P) Bracket Cover
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Fig. 2 Air Injection Unit; (1) Held Yarn Tip, (II)
Received Yarn Tip from Yarn Tip Carrier,
(Il) Inject Yarn End into Hollow Spindle, (a)
Yarn Tip Carrier, (b) Injection Air Flow, (c)
Stay, (d) Pipe, (e} Suction Air Flow, (f) Injec-
tion Nozzle, (8) Injection Air Flow for Yarn
Drawing-in, (h) Centering Pin, (i) Bottom of
Lower Spindle
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(Start )

[@DMove Vehicle Forward

|@Pick up Spandex Package at Stock Yard]

¥
| ®Put Yarn Tip into Injection Unit]|

®Take forward Injection Unit
and Suction Unit to Spindle

7
| @ Draw Spandex into Spindles |

®Take back [njection Unit
and Suction Unit to Vehicle

|@Put_out Package on Covering Machine]
Return to Start

Fig. 3 Sequence of Yarn Drawing—-in Process
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Fig. 4 Handling of Yarn Tip by Air Action ; (a)
Yarn Tip Stay, (b) Yarn Tip Carrier, (c) Yarn
Tip, (d) Cylinder Unit, (€) Suction Air Flow,
(f) Air Injection Unit, (8 Air Injection
Nozzle, (h) Suction Air Flow for Yarn Hold,
(i) Injection Air Flow to Blow out Yarn Tip
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Fig. 5 Timing Chart of Yarn Drawing-in Process
and Ascent of Yarn
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Table 1 Dimensions of Model Covering Machine

Spindle Height 270 mm
Spindle
Inner Diameter 3.6 mm
Outer Diameter 8.0 mm
Space between Spindles | 148 mm
Spindle Pitch 135 mm
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Table 2 Timing Parameters of Yarn Drawing-in

Process
Feed Speed [Parameter | 30 [ 70 [140
(mm/s) Q1) )N )
ts 38 1 371 39
tds 031031} 05
800 t1 281281 35
tr 1.7
tar 06 1 061 0.7
ts 371361 35
tas 0.3 0.0 0.0
1,000 t1 301 281 3.2
tr 1.4
tar. 1.1 1 071 09
g 100 L - 140D
2 95 eI ——1 T 70D
53 [ ] 30D
g 90 [0 /U’“_'"—_U
n
S 85 L
° 30D )
3 80 .
0.3 0.4 0.5
Supplied Pressure for Injector(MPa)
% 100 — 140D
70D
g | 95 o= > 30D
é 90 &
5 85
[
0.3 0.4 0.5
Supplied Pressure for Injector (MPa)
Fig. 6 Relation between Supplied Air Pressure for

Injector and Rates of Success
a) Feed Speed 800 mm/s
b) Feed Speed 1,000 mm/s
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