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Development of an Auto-Doffer for Covering Machines
Part 7 : Success Improvement and Air-Power Saving on the Yarn Drawing-in Based

on Analysis of Yarn Running Behavior

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

Abstract
It is important to improve the rates of success on drawing-in operation of the auto-doffer for the covering
machine. Saving air consumption for drawing-in operation can bring about the total energy saving on the
doffing operations. In this report, various conditions on the drawing-in operations are investigated in order to
improve its success rates and to reduce its air consumption. Experiments were performed with changing
supplied pressures for the injector and for the ejector, yarn feed speeds and their working time. Acting forces
such as the air drag on a spandex yarn were measured and the behaviors of a running yarn were observed during
the drawing-in operations. Results obtained are as follows :
(1) Each yarn has the unique drawing-in condition in order to improve the rate of success. The higher pressure
does not always bring about the higher rate of success for the injector, but for the ejector within the limits of
these experiments.
(2) The fine tuning in the working time of the injector or the ejector is not so significant because the yarn in the
hollow spindle is extended cyclically by the turbulent air flow. The governing factor for the successful
drawing-in operation is the yarn capture at the suction entrance. Yarn feed tuning by means of some pooling
devices is prefer to the yarn feed rollers.
(3) The velocity of air jet from subsonic to sonic region is the most efficient for drawing-in operation. Further
pressure causes the air flow disturbance that may induce the yarn troubles.
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(Accepted for Publication March 15, 1999)

%, F4HITE, EXENOE(cL->THREL

1. # OHEANE 5 v &, KBIED Y b 5 1 e

il

ARETE, #NY v Iy Ik B AN FR
BUE TR OEMIEEL HERICIT > AHEELRRM
A7 LERRL, TOREEBERRTSELD
12, ZhonEBEZEHE THET 3 HESHEOHIA
FHEIEOVWTRE E2IT-oTE . BAEMICIE, 1
WY, FIWPT, EEHIcLV EF2AohZEz E
Y FMTERD R Y 7y 7 2R —EIE T KR

KOWTHE L., &I, F2WY, F£58H°, §
6HOTR, ChonEBEZEYE, 1INy Vv I=vy
LT L CHENT 2 EERE DR L 2 OIS
oW THE L 1.

728, ThoovR7F o %2EHET 2 ETRVE
HLEbh2 TEARELEE, o0 TE, REBL
ZITOREH LZESH - BVIASEKTROEFEES

*x£ 58, Member, AJITESSEM¥E, Ishikawa National College of Technology, £JI[EH%HR], Tsubata, Ishikawa,
* *x£H, Member, &iRA¥ T, Faculty of Engineering, Kanazawa University, €iRti/NZF¥f, Kodatsuno, Kanazawa



(Transactions, Japanese Ed.) Vol. 52, No.5 (1999)

PR B EIBEY B RBERHBVBRICFES O
TH57, EXHIOBIRL 5 b BARIISIRT « &

HrBshTcovuidwn, KIERETEXERIIELES

¥, ABCESBAEEHRSE5 &, by
ZFLDBARKEL THBD CTEELEIFEVZ B,
AT, HESRBELE S SICHEEIITY
DHEFHITOVT, ROBFHPESHSIOE, OF
B L, ZXRHEBOTNIC X > THRENICHHZER
BI®3HECOVWTHRET 3.

2. ERRICKXBROME

2.1 HHREHEETHRE

—f%ic, ERZESERRLTREIIIPEN RS
ZEDETHEHES, EROEEBLIUHEBE T3
ZIREL L, EXESPTDRERAT 2L 2 0%
SHBENTRBTEIRIESRESNEZ I EHE
W, VWE, /S XIVHAOEWEF v boEoihE
LT, ERABNDOES%E by, KM/ XV EBL
THELEAROESN%:p 3 0d, ROBIHRRD
KXVEEHREBPENEEEZEAENESN S,

%z(%y/(kn

22T, k=1l.4t90iF, EX0fEIZ0.528& 7%
D, TOFEHHELLEETHEABFa—7 L,
EJMRIEEE (BAEE) 0Ed 5. BEAkkzsS
K ERsE 5L, BERRBRENT 355, EHEtx
T 5 ENTEVIHELD T AR TR
IRREE 72 5,

BRI ETICE» NI ROZESYINI Dy 3, Cf
EESHIREK, 0 #EKOEE, V E2TEKFHE, d
AROER, [ 2ROES LTI,

D= (1/2)CrpV? ndl

DB L Y, ROBERPEIICHHIT B LERIC,
ZERUEED 2 /BT S, k-T, HEESD
EREEDREKEENEMST 2 bWV, ZESN
REBICEMERIZRT A, Vo kAZERIRENE
BICELTLE D &, EREEOMMIC KL 250/
METH 2BETZOEMEERF a — 7LD
B Liss,

2.2 RICERTSBH

BRELETOE, ~yr—vboglEtlani:
2Ty g 24ICE, R1okS>SEABERALT
W3, gbb, REFIZHLTRESELS ET

T13

55

Air Drag

I

Spindle

) \&Frictio n
Air Flow Spandex Yarn

I =
Weight Elasticity

Unwinding !
Force

Air Nozzle

Fig. 1 Acting force on spandex yarn during the

drawing-in operation
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Fig. 2 Experimental model of drawing-in system
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Fig. 7 Yarn trouble at the high pressure for the
injector
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