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OPTIMIZATION OF TIMING DIAGRAM
OF DEVICE FOR AUTOMATIC REMOVAL
OF FAULTY WEFT OF LOOM STB

Annotation

In this paper, we consider optimization of timing diagram of device for automatic removal of
the faulty weft of projectile loom STB in order to improve the reliability and performance.
Timing diagram for this device is presented in vector form. Equations of mathematic model of
timing diagram of device for automatic removal of the faulty weft are composed. Optimization
of timing diagram of device is made, the time of removal defect thread is founded, optimal
timing diagram of device for automatic removal of the faulty weft of loom STB is got.
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It is now widely used variety of device for automatic removal of faulty weft of looms [1-5].
Device for automatic removal of the faulty weft of loom can improve the efficiency of weaver.
Device management is carried out in automatic mode, the signal due to the shutdown of loom
weft breakage.

In the production of fabric on looms such as russian projectile loom STB (stanok tkatzki
beschelnonyi), projectile with the weft thread flies from the left (fighting) the box to the right
(receiving). The thread which is carried away of projectile, can be missed of projectile or is
extended by the compensator from weft end gripper.

Necessary to determine where is broken weft. We define a zone break weft loom STB, (See
fig 1.): 1-zone is the area between bobbin and left weft end gripper; 2-zone is the area more to
the right of left weft end gripper; 3-zone is the area of braking of projectile.
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Fig.1 — The zones of break weft loom STB

Figure 1 shows: 1 - reel, 2 — eye for thread, 3 - weft brake, 4 - eye of the compensator, 5-
mechanism of return weft, 7 - sley mechanism, 8 - right weft end gripper, 9 - projectile .

The analysis of the statistical data on breakage weft (fig. 2), shows that breakages in the first
and second zones are approximately equal probability.
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Fig. 2 — The statistical data on breakage weft on looms STB, p = % ,

where P - arithmetic average of the weft yarn breakages,

n - the number of weft yarn breakages, / - the number of breakages weft in 7 -th zone

Figure 3 shows the scheme of loom STB with device for automatic removal of faulty weft,
where: 1 (1 ') — bobbin of thread, 2 (2') - electronic weft brake, 3(3') - compensator of the
electromagnetic latch, 4 (4 ') - compensator, 5 - electronic weft controller, 6 - nozzle for
supplying yarns, 7 — the left operator for removal of faulty weft, 8 - centering plate, 9 -
projectile, 10 — the right operator for removal of faulty weft, 11 - gauge of projectiles arrival, 12
- the control unit.



Fig. 3 — The scheme of loom STB with device for automatic removal of faulty weft

The algorithm of device for automatic removal of faulty weft depends on breakage zone of
wefts (Fig. 2). The algorithm of device for automatic removal of faulty weft is shown in Figure
4.
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Fig. 4 — Algorithm of device for automatic removal of faulty weft of loom STB




Fig. 5 — The left operator of removal faulty weft

Figure 5 shows a scheme of the left of operator of removal faulty weft, where: 1 - bracket, 2
and 3 - rollers, 4 - left ejector, 5 - limiting angle of weft yarn, 6 - guide, 7 - the left fork, 8 -
roller, 9 - pneumatic cylinder, 10 - rod, 11 - centering plate, 12 — tape, 13 - engine.

The left of operator of removal faulty weft works as follows: when the machine is stopped
because of the weft yarn breakage voltage is applied to the motor 13 is rotated by exhaust tape
12 rollers 2 and 3, and the air cylinder air is supplied. Through traction rod 10 turns roller 8
attached to it feed left fork 7.
Feeder left fork 7 moves from the starting position, suitable for the weft yarn and carries it to
form a loop, the extreme points of which are centering plate 11 and limiting angle weft 5. The
plane, which moves the feed left fork 7 crosses exhaust rollers 2 and 3. Weft yarn pickup rollers
and suction is applied to the nozzle 4.

We determined the design parameters of the left operator of removal faulty weft of loom
STB. Developed working model sample of the operator.

Consider timing diagram of device for automatic removal of faulty weft. We form the vector
timing diagram of device removal weft and related mechanisms and components of loom STB
[6]. We enumerate mechanisms and components involved in the removal of weft: 1 - the left
fork, 2 — right ejector, 3 - the right fork, 4 - rollers, 5 - left ejector, 6 - thread movement, 7 -
movement of a thread from bobbin, 8 - the controller of movement of a thread, 9 - the lever of
switching-off shedding mechanism, 10 - a cross-section shaft of shedding mechanism, 11 - the
mechanism of start-up of loom.

Conditions of joint work of mechanisms and components:

1. The inclusion of the right ejector, left ejector and rollers must be after checking for false
stops the machine, due to breakage weft.

2. The process of movement from the weft bobbin should be carried out in raising the left
fork.

3. Capture of thread rolls should be carried out during the transition left fork up.
4. The thread starting up should be done after the lowering of the left fork.

5. Monitoring the availability of the threads should be carried out after the start of its
movement from the bobbin.

6. The shedding mechanism into operation after pulling the threads.
7. Turning loom is at the end work of shedding mechanism.

According to the conditions of the vector timing diagram of device for automatic removal of
faulty weft of loom STB is composed [6], as shown in Fig. 6.

Let's make system of vector equations describing work of the device (fig. 6.):
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Values of m; are resulted in table 1.



Table 1 — Values of m;

We form the vector equation for the vectors of connection (fig. 6.)

- i -
e :
- ] -
12
lll / p \ llS N
« T Ly _
0 32/ 22 - i . 0|2
~ \34 l
P 25
> 34 13 ~ 0|3
P I~ 35
143 ) 5 4
- l44 7
P Y 45
/s 0
6 - i 5
151 / P Sf
‘ = 7 ;3 o]
o . C” 12 162 )
l61 P 64
] 7 0
5 i 173 74 —{ 7
- 7 R I
71 P 7
\ L 183 -
0 R 7 132 7 61 0| 8
181 R’ [5 * 135
o ) Iy Kgi 59
by P Ly, |
A ) l -
6 T 91 IO,A 3103*5 10
10,1 P R CIO,I ’ llo,g
'V
0 7 1311
7 . 11,2 0
0 11l P N X

Fig. 6 — The vector timing diagram of device for automatic removal of faulty weft of loom STB
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where, 1= 1,2, ..., 11; T - time operation of the device ?; - the projection of vectors Zjon the axis

X is the actuation time of mechanisms [6].
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Let's impose constraints on times of actuation of mechanisms
min
t;, 1) (5)

Where 7" - a minimally acceptable time of actuation mechanisms ; — 12,11 j=1,m,.



Let's impose constraints on projections of vectors of connection:
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Equations (3) with constraints (5, 6) describe timing diagram of works of device for
automatic removal of faulty weft of loom STB.

Solve the following optimization problem by method of Hooke -Jeeves [7]:

T — min, @)

with equations (3, 4) and constraints (5,6).

As a result of the solution of a problem (9), operating time of device for automatic removal
of faulty weft of loom STB has made 18 seconds at norm 30 seconds for the weaver.

Conclusion
Device for automatic removal of faulty weft of loom STB is developed.

Vector timing diagram of device for automatic removal of faulty weft of loom STB is made
and optimum parameters of timing diagram of devices are received.
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(MexaHuKka >koHE MalllMHATaHy UHCTUTYThI, AJIMaThI K.)

CTB TOKBIMA MAIIMHACBIHJIAFBI XKINTIH Y3UITYIH ABTOMATTBI TYPJIE
YKOSITBIH KYPLUIFBIHBIH LIMKJIOTPAMMACBHIH OHTAMJIAHJIBIPY

OHIMILTIK TIeH CeHIMAUTIKTI apTThipy MakcarbiHga CTh TOKpIMa CTaHOTBIHBIH XKIMNTI Y3YyiH
aBTOMATThl TYpJE JKOIOFAa AapHAIFaH KYPBUIFBIHBIH IUKJIOIPAMMACBIH OHTaMIaHABIPBLTY
KapacThIpbUIFaH. ByJl KypbUIFbl VIIIH LUKJIOTpaMma BEKTOp TypiHAe KentipuireH. JKinTiH
Y3UIyiH aBTOMATTBI TYpIE J>KOATHIH IMKJIOTPAMMAHBIH MAaTEMaTHKAJbIK YJTiCI KacajJbl.
KypbutrbiHblH mEKIIorpaMMacsl  oHTaimaHablpeiibl, CTH TOKpIMa CTaHOTBIHBIH KINTI Y3YiH
aBTOMATTHI TYPAE KO0 YIIiH KYPBUIFBIHBIH THIM/II IIUKJIOTPAMMACHI aJIbIHIBI.

Kinr €o3/1€p: TOKbIMa CTAHOTbI, KYPbUIFBIHBIH HUKJIOIpaMMachbl, BCKTOP, aBTOMATThI TYPIC
KOI0.
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OIITUMUB AL IUKJIOTPAMMBI YCTPOMCTBA
ABTOMATHYECKOWU JIMKBUJALIMN OBPBIBA YTOYHOM HUTHU

HA TKAIIKOM CTAHKE CTb

PaccmartpuBaeTcs  onTUMHM3anMsA  LUKIOIPaMMbl  YCTPOMCTBA JIA  aBTOMAaTHUYECKOU
JUKBUJAIMU 0OpbIBa YyTOUHON HUTHU TKarkoro ctaHka CTb B 1ensx MoBbILIEHUS! HAIEKHOCTH U
MIPOU3BOAUTENLHOCTU. [{MKIIOrpaMma I 3TOro yCTpOMCTBA MPEACTABICHA B BEKTOPHOM BHJIE.
Pa3paborana maremaruyeckass MOJeNb LUKIOTpaMMbl aBTOMATUYECKOM JMKBHIALMH OOpbIBA
yTouHOM HUTH. [IpoBeaeHa onTUMHU3ALMA LUKIOTPaMMBbl YCTPOMCTBA, MOJy4EHA ONTHUMAalbHAs
LUKJIOTpaMMa yCTPOMCTBA Ul aBTOMAaTHYECKOW JMKBUAALMHN OOpbIBA YTOUHOM HHUTH TKALKOI'O
cranka CTb.

KuarwueBble cjioBa: TKAIKA CTaHOK, LIMKJIOTpaMMa YCTPOMCTBA, BEKTOP, aBTOMAaTHYECKas
JINKBUIALIUSL.
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