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Prior art

10
There are many known thread control devices, particularly
in shedding mechanisms, for optionally controlling an
oscillating transverse movement of a thread.

15 In a first type of such thread control devices, the
threads are controlled indirectly, the thread being moved
only when it is selected. For this purpose, threads are
firmly drawn into eyelets of healds and guided, the
healds being moved in a programmed fashion Via connecting

20 means with the aid of upstream jacquard machines, heald
looms and treading machines. It is easy to establish in
this case that selective movement of the thread requires
a multiplicity of components and a large stroke for them,
and this necessarily has a very negative influence in

25 many regards. Thus, in particular, the speed of the
shedding mechanism is very limited because of the high
mass forces. Further marked disadvantages of the known
thread control devices are, for example, a high wear
level, strong vibration, loud noise, a large space

30 requirement because of the complicated devices, and poor
ergonomics and the like. Finally, they are also
relatively expensive, because of the complicated design.

A second type of such thread control devices is
disclosed in WO 97/11215. This thread control device has

35 a lifting device, which can be driven in an oscillating
fashion, having at least one driver for the thread, as
well as at least one control means which can be actuated
by means of an actuator in order to bring the thread
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devi ce mass and must, in addition, be moved over the entire
stroke of the 1lifting device. The co-movement of the
actuator further requires a moving interface with the
supply of power and program data, which is relatively
15 complicated, expensive and prone to wear. A thread has to
be drawn in very carefully, in order to prevent parts
from being bent, and thus a functional failure associated
with corresponding repair costs. Despite good
accessibility, it is time consuming and costly to draw in
20 a thread. Finally, because of the relatively high mass
forces and the sensitivity  of - the electronic system
.integrated into the moving parts, such a thread control
device can be operated only at a relatively low speed.

25 Summary of the invention

It is the object of the invention further to improve a
thread control device of the type mentioned at the
beginning.

30
The object set is achieved according to the invention by
the characterizing features of claim 1.

By virtue of the fact that the control means are arranged
35 independently of the driver and thus of the 1lifting
device, the 1lifting device is relieved of mass and
sensitive control elements and can be configured
exclusively in accordance with optimal points of view for
the lifting movement. The control means, by contrast, are
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the one hand, smaller drive motors for the lifting device
and, on the other hand, smaller actuators for the control
means, a lesser energy requirement for the drive means,
and thus not only a more cost effective production but

15 also a more cost effective operation despite higher
power. This also leads to less development of heat, which
finally also has the effect of simplifying and lowering
the cost of air conditioning for the operating rooms in
which such devices are set up. Furthermore, such a device

20 1is also easier to access, and this facilitates laying in
the thread. This is supported further by the
insensitivity of the components.

The use of a novel thread control device in a shedding

25 mechanism for warp thread control in a weaving machine
provides substantial advantages there of the type
mentioned above.

The substantially lower number, in particular, also of
30 the moving components, and thus a reduction in the moving
masses permits higher drive speeds and thus higher
production performances, it being the case, nevertheless,
that there is a 1large reduction in wear and in the
emission of noise and vibration by comparison with
35 conventional thread control devices, in particular
shedding mechanisms of a weaving machine. The invention
opens up the possibility of operating the thread control
device, in particular the shedding mechanism, and thus
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10 mechanisms such as jacquard machines, produces for the
weaving machines a large saving in space requirement over
the weaving machine, and thus an improvement in the
supervision and accessibility of the entire weaving
machine, the result being an ergonomically important

15 improvement in the supervision and handling, and thus in
the workplace at a thread control device, in particular a
shedding mechanism. The work of adjustment and
maintenance can therefore be performed more easily, and
the risk of accident is likewise reduced.

20 |
The production and maintenance costs of the novel thread
control device are low because of the low number of the
components, which are relatively simple, into the
bargain.

25
Advantageous embodiments of the thread control device are
described in claims 2 to 27.

There are various possibilities for constructing the
30 control means. Thus, said possibilities can consist,
however, in providing an electric pulse to the threads to
be controlled in order to defect the latter toward the
driver by the switching variable. However, such a con-
struction is possible only if the thread reacts to a
35 current pulse. An embodiment according to claim 2 is more
advantageous, since a control slot ensures self-closed
driving of the thread by the switching variable, which is
also independent of the property of the thread. A
development according to claim 3 is expedient in order to
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claenMest el @ss, that there is a large reduction in we
em ssion of noise and vibration by conparison with 35
thread control devices, in particular sheddi ng

aAnwaacbrdamaehiwhéh Thaimnventthen driver can be effective
over the entire transverse movement of the thread.
However, an embodiment according to claim 8 is more
advantageous, providing not only a reduction in the
stroke path of a driver, but also an improvement in the
control possibilities.

Particularly preferred is an embodiment of the thread
control device according to claim 9, according to which
the driver has a driver hook, effective only in one
direction of movément, for self-closed driving of the
thread. In the other direction of movement, the return
preferably proceeds in a force-closed fashion, it being
possible for the residual stress of the thread to be
sufficient. If appropriate, further additional tensioning
devices can be present. In specific cases, it is possible
for the thread control device to be constructed according
to claim 10 and to have a driver which permits self-
closed driving in both directions of movement of the
thread.

There are numerous possibilities for constructing and
arranging the driver, those of claims 11 to 13 being
particularly preferred.

They are also given as possibilities for constructing the
actuator, a few which are particularly preferred being
specified in claims 14 to 16. In this case, the actuator
in accordance with claim 17 can be activated in a drive

ar
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However, an embodiment of the thread control device
according to claim 21 is particularly preferred. The
control element which can be displaced going to and fro
in its longitudinal direction permits numerous variants

15 in terms of arrangement and drive. Thus for example, in
accordance with claim 22, the actuator can be arranged at
the lower end of the control element. It is also possible
to design the device according to claim 23. Such a thread
control device resembles the existing jacquard device, it

20 being the case, however, that the actuator now does not
have to execute the entire stroke path, but only a part
corresponding to the switching wvariable, with the result
that the device can be constructed in a substantially
simpler and smaller way by contrast with the jacquard

25 device, and that only a smaller amount of energy is
required to surmount the switching path by comparison
with the existing jacquard devices.

The embodiment according to «claim 24 permits a
30 particularly simple and particularly compact design.

According to claim 25, it is expedient for the driver to
be arranged on a lifting rail of a lifting device.

35 The thread control device is suitable for the most varied
applications and so, for example, for optionally
presenting a weft thread insertion member with weft
threads of different colors and qualities for gripping.
However, it is particularly advantageous if the thread
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Brief description of the drawings

Exemplary embodiments of the thread control device _
according to the invention are described in more detail
15 below with the aid of diagrammatic drawings, in which:

Figure 1 shows a first thread control device in the
shedding mechanism of a weaving machine,
in side view;

20 Figure 2 shows the thread control device of Figure
1l on a larger scale;

Figure 3 shows the thread control device of Figure
2 in the section III-III of Figure 2;

Figures 4 to 20 show a diagram of the movement of the

25 thread control device of Figures 1 to 3 in
various control phases in accordance with
Figures 5 to 20, the drivers being
represented in an open fashion in Figures
5 to 20, that is to say for the purpose of

30 better understanding, the part of the
control means situated in the foreground
has been omitted;

Figure 21 shows the thread control device of Figures
1 to 20, working from the basic position

35 into a high position;
Figure 22 shows a third thread control device having

a piezoelectric control;
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thread to 9% Figure 26 shows a sixth thread control device
similar to Figures 24 and 25, but having a
control element comprising three lamellae
and assigned drivers;

Figure 27 shows the thread control device of Figure

15 26 in section XXVII-XXVII, on a larger
scale;

Figure 28 shows a seventh thread control device
similar to Figures 24 to 27 and having an
actuator, in a diagrammatic represen-

20 tation; .

Figures 29 to 33 show various control phases of the

'~ thread control device of Figures 24 to 28;

Figure 34 shows the movement diagram for the
movement phases of Figures 29 to 33;

25 VFigure 35 shows the thread control device of Figures
24 to 33 in the shedding mechanism of a
weaving machine in the open shed position:

Figure 36 shows the shedding mechanism of Figure 35
in closed shed position;

30 Figure 37 shows a weaving machine having a thread
control device in accordance with Figures
35 and 36 and having individual repeat
control, in a view onto the front side;

Figure 38 shows a further weaving machine having

35 thread control devices in accordance with
Figures 35 and 36, the actuators driving a
plurality of control elements in terms of
repeat;
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be

shows the actuator of the shedding
mechanism of Figures 39 and 40,
constructed as a pneumatic piston/

shows the actuator of the shedding
mechanism of Figures 39 and 40, designed

shows a ninth shedding mechanism having
thread control devices similar to Figures
24 to 27, having modified actuators;

shows the actuators of the shedding
mechanism of Figure 43, on a larger scale:;
shows the actuators of Figures 43 and 44
in a modified form in the section
XXXXV-XXXXV  of Figure 47, in high

shows the actuators of Figure 45 in low

shows the arrangement of the control
elements of Figures 45 and 46, in plan

shows a weaving machine having thread
control devices in accordance with Figures
38 to 47 and direct drive of the control
elements, in a view onto the front side.

Figure 41
10 cylinder unit;
Figure 42
as an electromagnet;
Figure 43
15
Figure 44
Figure 45
20
position;
Figure'46
position;
25 Figure 47
view; and
Figure 48
30
Ways of implementing the invention
35

Figure 1 shows the diagrammatic design of a weaving
machine. Warp threads 4 are drawn off from a warp beam 2
and run via a tensioning device 6 to a first warp guide
8, and further to a second warp guide 10, between which
warp feelers 12 are arranged. From the second warp guide
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thread control devices 14 represented in detail in
Figures 2 and 3, and includes a lifting device 34 having
a lifting rail 36 which can be moved up and down, for
15 example via a connecting rod 38 by a driven eccentric 40.
Lined up on the lifting rail 36 are drivers 42 which are
constructed like lamellae and have on mutually averted
sides spring tongues 44 at whose free ends there is
arranged in each case a drive hook 46, 48 for gripping
20 one warp thread 4a, 4b each. Each driver hook is provided
at the free end with a run-on guide 50, in order to
facilitate engagement of the warp thread. Positioned
upstream of the driver hooks 46, 48 is a thread rejector
52 whose purpose is to prevent undesired engagement of
25 warp threads on the driver hook 46, 48.

For each driver hook 46, 48, each driver 42 is assigned
control elements 54, 56 which can be controlled by means
of an actuator 58, 60 in order to bring an assigned warp
30 thread 4a, 4b into engagement with the driver hook 46, 48
of the driver. The actuators 58, 60 are connected via a
line 62 to a control device 64 which the actuators
control in terms of pattern in accordance with the web to
be produced, doing so in a way which, although not
35 represented in more detail, is known. Each control
element 54, 56 comprises two control lamellae 54a, 54b
and 56a, 56b, respectively, which enclose the driver
42 between them. The control elements 54, 56 and/or their
control lamellae 54a, 54b and 56a, 56b, respectively, are
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description of aw n
and preten51on the latter against the actuator 58, 60.

10 As emerges from Figures 1 and, in particular 2 to 20, the

control elements include slots 76 which, in the basic

position of the warp threads 4a, 4b are constructed as
narrow control slots 78 which merge in the 1lifting

direction into wide guide slots 80.

15 '
The mode of operation of the shedding mechanism follows
very clearly from Figures 1 to 20. The basic position of
the warp threads is determined by the straight connection
between the second warp guide 10 and the fabric guide 28.

20 This basic position also corresponds to the high position
of the warp shed from which the warp threads 4, 4a, 4b
are brought selectively by the stroke H into the low
position, as is to be seen from the figures. A warp
thread 4, 4a, 4b is driven only if the warp thread is

25 brought by means of the associated control element 54, 56
into engagement with the associated driver hook 46, 48 in
the high position thereof (Figures 5, 9 and 17). For this
purpose, an appropriate actuator 58, 60 is activated via
the control device 64, and pivots the associated control

30 element 54, 56 against the associated driver hook 46, 48,
with the result that upon the downward movement of the
driver 52 said control element is driven by the driver
hook 46, 48 and brought into the low position (Figures 1,
2, 7, 11 and 19). The warp thread is returned from the

35 low position into the high position with the upward
movement of the driver 42 primarily by the residual
stress of the warp thread. The upward movement can be
further supported by laying the warp thread on the
lifting rail, which is arranged directly below the driver
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has been onittback, undegurehelinfluespewsit Hehe hpeagenshortng defi cehef
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i nt hi i on; , re 22 shows a third thread cqontral
dovi co havifly 161, *1h which BHE Eep shrdads’ panuch Pgi driven’ By the
driver 42.

The driver 42 is equipped in the present example with two
driver hooks 46, 48, and two control elements 54, 56 are
15 assigned correspondingly, with the result that one driver
can move two warp threads 4a, 4b selectively out of the
upper shed position into the lower shed position, as
shown, in particular, by the diagram in Figure 4 and the
associated phase drawings of Figures 5 to 20. It is
20 therefore necessary to arrange on a lifting rail 36 only
half as many drivers 42 as there are warp threads
present, and on a support rail 70 a number of control
elements 54, 56 which corresponds to the number of the
warp threads. The drivers 42 constructed 1like lamellae
25 and control elements 54, 56 are configured to be
correspondingly thin and can, for 'example, be 0.1 to
0.5 mm thick. If appropriate, it may be expedient to
distribute the required number of drivers 42 and control
elements 54, 56 over two and more lifting rails 36 and
30 support rails 70.

As shown by the above embodiments, no spring returns are
required with the novel shedding mechanism, and the
components required to control the warp threads are
35 reduced to a minimum because of the direct control of the
warp threads, as a result of which there is a very
considerable reduction in the drive forces by comparison
with conventional devices. This leads, on the one hand,
to a substantial saving in energy and, on the other hand,
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by means of the driver 42.

In the shedding mechanism represented in Figure 22 and
15 formed from thread control devices 14b, the drivers 82
are lined up on a lifting rail which forms part of a
metal heald frame 84 which is moved up and down in a
known way. The drivers, in turn, include driver hooks
46, 48 and projections 86, 88 which serve to support the
20 return of the warp threads into the initial position.
Assigned to the driver 82 or the driver hooks 46, 48 are
control elements 90, 92 which, in turn, include a slot 76
having a control slot 78 and a guide slot 80, and are
mounted pivotably on a support rail 94. Each control
25 element has an actuating arm 96 on the side averted from
the warp threads 4a, 4b. Each actuating arm 96 includes a
control stop 98 and a biasing spring 100, which
pretensions the control stop 98 against a switching
device 102, a so-called flexural vibrator, which is at an
30 electric potential thereto. If the switching device 102
is not activated, the control stop 98 rests on said
switching device and the control device remains in the
neutral basic position. If, however, the switching device
102 is activated via a line 104 by means of the control
35 device 64, the switching device 102 pivots into the
| position shown by dashes, and the switching device 90 can
pivot under the influence of the biasing spring 100 and
share in the movement of an actuator 106 in the form of a
driven control strip which engages in a driving groove
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10 with the associated driver hook 46, 48. The control stops

98a to 98n represented by dashes in Figure 22 correspond
in each case to a control element following in the
sequence, which respectively cooperates in turn with a
dedicated switching device (not represented).
15
Figure 23 describes a thread control device l4c, in which
a warp thread 4 is assigned two drivers 110 and 112 which
move the warp thread from the neutral position of the
warp. threads, which corresponds to the middle shed
20 position, into the upper shed position or into the lower
shed position, respectively. The drivers 110, 112 are
arranged on corresponding lifting rails 114, 116 and in
each case have a driver hook 120, 122 at the end of a
spring tongue 118. Assigned to the two drivers 110, 112
25 is a common control element 124 which is mounted
pivotably on a support rail 126 and has on the side
averted from the warp thread 4 an actuating arm 128 which
cooperates with two actuators 130, 132 which act opposed
to one another and pivot the control element 124 against
30 one or other of the drivers 110, 112. The control element
124 is provided, in turn, with a slot 134 for controlling
the warp thread, which is constructed in the neutral
position of the warp thread 4 as a narrow control slot
136 which then merges both upward and downward into wide
35 guide slots 138, 140. This thread control device
functions similarly to the thread control device
described at the beginning.



I n open shed position; ,5 Figure 40 . shows the sheddi ng mechani sm of

Fi gure 39 I n closed shed position,; ure 41
shows the acWQaP8/13345 the shedding PCT 03R4 of
Fi gures 39 and 40, - 15 zonstructed as a pneumati c

pi ston/ 10 Figures 24 amey|2%dshowinit ;furtheli gihreadl contralhoisvidde

oL ey A naUEE 9 congrop, guemens, ,g7BE 88! SUREE 7L AL GES o0
shows a ninth 342ddiég mestagi simiveer npgodlss 146 are assignedir ead eathr ol

devi ces simlag I]_.HQ FTﬂgr&‘fivers 142, 144 run in %SF)Bsg e Hﬂ‘éEElﬁi?éi dngd

actuat ors; gur e act uat di ng
“mechani sm of Fhguee desmwgady q%r@é‘r’a—%@al gespectivelye 4zom thespmi@dige

aﬁt uators of Fpadiesold3 sHMd4ir0 Fiqure 24. The &éntrol méqleinead fegm in
the section

h
posi ti on; ERGurdegea slotg %M%%&SPE%PC%F&H@ 448 nm+%<3\}el °

position; 25 pobgitkor7as a comtwel et dSOargensiitictofis tédjoimed roy

| t f Fi d
Ie:| Sg'rag 280 '%'d%ﬁé $30o20d 145, ndr{' lrpr%  sides. The coptrol Wi1oW &Y is

| ng
control de\llocegrifﬁnaééordﬁgié&ﬂﬁgﬁh Fretateivedy To the  longlBudinaly and
direct drive oRhitBetteAt 68l the control element EUOMERA! Sudh! &2 WAEWMREE 0 the

front side. when the latter moves longitudinally in an oscillating
fashion, the control element is moved by the switching
variable S, as is represented by dashes in Figure 24.

15 When the control element is moved from the position
represented by full lines in Figure 24 into the position
represented by dashes, the warp thread 4 is transferred
from the driver region of the left-hand driver 142 into
the driver region of the right-hand driver 144, with the

20 result that when executing its lifting movement by means
of the 1lifting rail 154 of the 1lifting device (not
represented in more detail) the 1latter driver can be
transferred from the middle position into the upper shed
position. As emerges, in particular, from Figure 25, the

25 control element 140 is constructed like a lamella and
comprises the control lamellae 140a and 140b which
enclose between them over a portion of their width the
drivers 142, 144 which are likewise constructed 1like
lamellae.

30 _
Figures 26 and 27 show a thread control device l4e which
corresponds to that of Figures 24 and 25, the control
element having a further control lamella 140c, with the
result that the drivers 142, 144 are respectively

35 arranged between mutually separated control lamellae
140a, 140b or 140b and 140c. Consequently, the control
lamellae can be of wider design and can have a larger
degree of coverage with the control lamellae, and thus an
improved guidance. In this case, the drivers 142, 144 can
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into the other switching position.
10
Figures 28 to 33 show the further design and driving of
the thread control devices 14f according to Figures
24, 25 and 26, 27, respectively, on the one hand, and
different phases of the movement cycle during control of
15 the warp thread, on the other hand. In the case of the
control elements 140 shown in Figures 28 to 32, the
control element 140 is controlled by means of an actuator
160 which is driven pneumatically and to which the
control element 140 is connected via a harness cord
20 162 which is guided from the actuator 160 wvia a cord
board 164 to the control element 140. The actuator serves
primarily for the upward stroke, while the return move-
ment is performed by a return spring 166 which is
connected to the lower end of the control element 140,
25 which end is guided by a guide 168. The movement cycle of
the drivers 142, 144 is represented in the movement
diagram of Figure 34. In accordance with Figure 29, the
warp thread 4 is moved out of the middle shed position
into the lower shed position in accordance with Figure 30
30 by means of the left-hand driver 142. From this position,
it then passes again into the middle shed position in
accordance with Figure 31 when the driver 142 moves back,
the warp thread 4 being transferred in the right-hand
driver 144 by means of the control slot 150 of the
35 control element 140. Said driver 144 drives it into the
upper shed position in accordance with Figure 32, from
which it then passes again into the middle shed position
in accordance with Figure 33 by means of the right-hand
driver 144..
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e shedding mechanism is represented in the
closed shed position in Figure 36.

Figure 37 shows the front view of a weaving machine
having thread control devices 14f in accordance with
Figures 35 and 36 and the shedding mechanism 170. As
emerges from Figure 37, the weaving machine includes a
machine frame 172, in which the shedding mechanism 170 is
arranged with the thread control devices 14d, l4e and
14f, and which serves to control warp threads (not
represented in more detail) directly in terms of repeat.
Each control element 140 is pretensioned downward via the
return spring 166 and connected, via the harness cord
162, which is guided through the cord board 164, to a
selecting device 174 which contains the actuators 160.
Figure 38 shows a further weaving machine, in which an
actuator 160a of the selecting device 174a and the
shedding mechanism 170a simultaneously operates a
plurality of control elements in accordance with a warp
repeat T.

Figures 39 to 42 show a further exemplary embodiment of a
shedding mechanism 176 having thread control devices 1l4g
which are designed according to the principle of the
thread control devices 14d and l4e in Figures 24 to 27,
but have modified actuators 178. For this purpose, the
control elements 140 are arranged at the lower end in a
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10 further example of an actuator 178b is shown in Figure
42. In this case, the actuator is constructed as an
electromagnet and has in a housing 192 a coil 194 to
which control current is applied via lines 196. A perma-
nent magnet 198 is arranged displaceably in the coil

15 194 and connected to the control element 140 wvia the
connecting element 182. The shedding mechanism is
represented in open shed position in Figqure 39, and in
closed shed position in Figure 40.

20 Figures 43 and 44 show a further shedding mechanism
200 having thread control devices 14h according to the
principle of the thread control devices of Figures 24 to
27, but with further modified actuators 202. For this
purpose, the control elements 140 each have at the lower

25 end a guide element 204 which is guided moving up and
down in a guide 206. Lease knives 208 which move up and
down and in each case cooperate with a driver part 210 on
the control element 140 serve to drive the control
elements. The biasing spring 212 in the guide 206

30 pretensions the control element 140, and thus the driver
part 210, against the lease knife 208, with the result
that the control element 140 can follow the oscillating
movement of the lease knife. Arranged on the underside of
the guide 206 is a control plate 214 which carries

35 piezoelectric switching devices 216 which, in the
unswitched state, ensure the free movement of the guide
element 204, and thus of the control element, and in the
switched, that is to say activated state cooperate with a
shoulder 218, with the result that the driver part 210
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- 12 - control device 14h of Figures 43 and 44, although in this

case the actuators 202a have control plates 214a with two
rows, situated one under another, of switching devices
216, 216a which come into use alternately viewed in the

15 longitudinal direction of the 1lease knife 208.
Consequently, the guide elements 204a differ and have
shoulders 218, 218a at appropriately offset positions.
This permits a high package density of the thread control
devices, and thus a high porter per centimeter. The lease

20 knives are represented in high position in Figure 45 and
in low position in Figure 46, individual switching
devices 216, 216a being shown in the activated, that is
to say deflected state in which they cooperate with the
shoulders 218, 218a of the guide elements 204a.

25
The weaving machine represented in Figure 48 includes a
shedding mechanism 200 in accordance with Figures 39 to
43 having thread control devices 14g, 14h, 14i in
accordance with Figures 39 to 47. In this case, the guide

30 206 with the actuators 202 is arranged below the weaving
region 220 in the machine frame 222, with the result that
the weaving region is freely accessible from the top
side.

35 In the above exemplary embodiments, the thread control
devices are shown in each case in conjunction with the
control of warp threads for shed formation in a weaving
machine. The thread control devices can, however, also
serve to control other thrgads for other purposes, in



hook., The driver hook could,.if appropriate, also be constructed as a
doubl e hook 4 { §4 hAdi cat ed by dashes in Figure hr ead
i's directed ou o?§/i§%ﬁg driver hook 46,,48 when the dﬁ@ﬁﬁEgﬁfngﬁﬁ hus
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The driver 42 is equipped in the present exanple with two driver hooks
46, 48, and two control elenents 54, 56 are 15 assigned correspondi ngly,
with the result that one driver can nove two warp threads 4a, 4b

sel ectively out of the upper shed position into the |ower shed
position, as shown, in particular, by the diagramin Figure 4 and the
associ at ed phase drawings of Figures 5 to 20. It is 20 therefore necessary
to arrange on a lifting rail 36 only hal f as many drivers 42 as there
are warp threads present, and on a support rail 70 a nunber of control
el ements 54, 56 which corresponds to the nunber of the warp threads. The
drivers 42 constructed like lanellae 25 and control elenents 54, 56
are configured to be correspondi ngly thin and can, for exanple, be
0.1to 0.5 mmthick. If appropriate, it may be expedient to
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" higher speed 2of, folRarp b&ample, 5000 or nore revol utions per mnute.
S Figure 21 degcribes gatprerees@ntrol device 14a which corresponds
essentially to _that of_Fiqgures 1(;0,20, t he thread control device being

Flg
arranged, howe%er, not TBRPLGPING

evice
8 First warp guide
10 10 Second warp guide
12 Warp feeler
13 Shedding mechanism
14 First thread control device (Figures 1-20)
l4a Second thread control device (Figure 21)
15 14b Third thread control device (Figure 22)
| l4c Fourth thread control device (Figure 23)
14d Fifth thread control device (Figures 24-25)
l4e Sixth thread control device (Figures 26-27)
14f Seventh thread control device (Figures 28-36)
20 1l4g Eighth thread control device {Figures 39-42)
1l4h Ninth thread control device (Figures 43-44)
14i Tenth thread control device (Figures 45-47)
16 Weaving shed
18 Weaving station
25 20 Weft thread
22 Weaving reed
24 Fell
26 Web
28 Fabric guide
30 30 Drawing-off device
32 Fabric roller
34 Lifting device
36 Lifting rail
38 Connecting rod
35 40 Eccentric
42 Driver
44 Spring tongue
46 Driver hook

43 Driver hook



the web prescribed by the warp threads 4a, 4b but above it, wwth the

result that t n osition of the warp 10 threads t he
|-ower shed pogg i §#}£'§#‘Iﬁgt he warp thr %13_ are defl ect@%ﬁ%&%@?gfgper
shed position by neans of the driver : In the sheddi ng nmechani sm
represented i nd$agure Poulkel ¥ ormed from thread control devices 14b, the
drivers 82 soe |inefunPo®Npiidd fting rail which forns part of a met al
heal d frane 84 £hich is noved u nd down in a known way. The drivers,
in turn, includé drivefPhe3Ks'eI€SOT 48 and projecti ons 86, 88 which serve
t.o support the520 retuctnbfol helemssryr t hreads into the initial position.

Assi gned to.thg,driver .82 the driver hooks 46, 48 are control

el enent s 90? 9§4ﬁhich,cg%t§§}r%%Wé%:%uka61slot 76 having a control sl ot

. 78 and a gui de54bot 80Comtwohrkamellmunt ed pivotably on a support rail 94.
Each control 2ggel emengohesoBeAGidit i Ng arm 96 on the side averted from
the warp threads 4a, 4b. Each actuating arm 96 includes a control stop
98 and a biaS®tng spPRRECL thAReLlldich pretensions the control stop 98
agai nst a switgsbdbng Ccdrvréer Id&@kllm so-called flexural vibrator, which is

at an 30 eh?ctggg poteﬂé%glt hereto. If the switching device 102 IS not
activated, "The“control % rests on said swi tching device and the
control devi ceéPemi nsAthuater neutral basic position. If, however, the
swi tching devigg 102ih4e activated via a line 104 by neans of the control
64 Control device
66 Support
15 68 Bolt
70 Support rail
72 Spring arm
74 Stop
76 Slot
20 78 Control slot
80 Guide slot
82 Driver
84 Metal heald frame
86 Projection
25 88 Projection
90 Control element
92 Control element
94 Support rail
96 Actuating arm
30 98 Control stop
98a-nControl stop
100 Biasing spring
102 Piezoelectric switching device
104 Line
35 106 Actuator (control strip)
108 Driving groove
110 Driver
112 Driver

114 Lifting rail



35 device 64, the swtching device 102 pivots into the posi ti on shown by
dashes, and theyevedariys device 90 can pi vot under t i f the
bi'asi ng spring 100;5%? share in the mowgment of an ac?gg{ghb§8§8§ﬁﬁthe
formof a drli1v6en cor}_ltirfqzl. stri plwhi ch engages in a driving groove '
WD 99/ 13145 ing ral PCT/ CH98/ 00334
- 14 - 108 18 t he Spovieng éwdgok the actuating arm 96. This
driving groove 118 has m-jWedt Rogych that it can nove freely when the
actuating arm 96 is sto peg in the basic position by the swtching
device 102. W thZ he sHridgrngoskdevi ce 102 activated, the biasing spring
100 pretensi®ngd24 the reftdati BYepeAt 96 agai nst the control strip 106, with
the result thaHgﬁpe ac%yatin arnlshares in the novenent of the control
~strip 106, the ¢ontrol “HPERENt T8bLor 92 thereby engaging the
correspondi ng M&8p t hr datudsingbad@ with the associ ated driver hook 46, 48.

The control stgpg 9%@thgt8§n represented by dashes in Figure 22 .
correspond in each case to a control elenent following in the

sequence, whi cH3Pespec®ckiipfotooperates in turn with a dedi cat ed
sw tchi ng devi gg4(not wgptesented). 15

136 Control slot
138 Guide slot
140 Control element

140a Control lamella
15 140b Control lamella
140c Control lamella

142 Driver
144 Driver
146 Driver hook
20 1l4e6a Double hook
148 Slot
150 Control slot
152 Guide slot
154 Lifting rail
25 156 Widened section
158 Gap
160 Actuator
160a  Actuator
162 Harness cord
30 164 Cord board
166 Return spring
168 Guide
170 Shedding mechanism
170a Shedding mechanism
35 172 Machine frame
174 Selecting device
174a Selecting device
176 Shedding mechanism

178 Actuator



Fi'gure 23 describes a thread control device 14c, in which a warp thread
4 is assigned ty® 96/¥8{$5110 and 112 which move the warp thread from

t he neutral positionyof the war p. threags,_ which corré?ﬂ@ﬁ@94ﬁ9Q§§§

m ddl e shed 20 ition, into the upper shed position or into the |ower
shed position, T i%ecti%@%ﬁt%e drivers 110, 112 are arranged on
correspondi ng 1178 ng ractwatold, 116 and in each case have a driver hook

.120, 122 at thei§ﬁuj of(g ., _spring tongue 118. Assigned to the two drivers
110, 112 25 is a comon Joq'ﬁrol el enent 124 which is nounted pi vot abl y

om a support ral82 126 Lwhrectioy ilemehde averted fromthe warp thread 4

an actuatinggarygg28 mmgfgﬁ$n cooperates with two actuators 130, 132 which
act opposed t o one another and pivot the control elenment 124 agai nst 30

ofie or other ofl8he driS®kinderp, 112. The control el enent 124 is

provided, in turgg W tIReétOlspk3shgf Or controlling the warp thread,

whi ch is constr ed in,the neutral position of the warp thread 4 as a
narr ow contr ol @ﬁ%t q¥§§FﬁHP@h t hen merges both upward and downward into

wide 35 guide l1¥ ots HaA&intd0. This thread control device
functions gymigyly tQithe thread control device described at the

begi nni ng.

196 Line
198 Permanent magnet
200 Shedding mechanism
202 Actuator

15 202a Actuator
204 Guide element
204a Guide element
206 Guide
208 Lease knife

20 210 Driver part
212 Biasing spring
214 Control plate
214a Control plate
216 Switching device

25 2l6a Switching device
218 Retaining stop
218a Retaining stop
220 Weaving region

222 Machine frame
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- 15 - Fi guF SP3§1§Q§525 éhow a further thread co_ntrcgfﬁ%{%o:;#d
r e , a

having a contro enent 140 to whigh _drivers V1 ng

driver hooks 146 are_assi gned on each side. The drivers 142, 144 run in
opposite di recti onsCRAHMS npve downward or upward, respectively, fromthe
m ddl e ‘posi Li,on shewadi okt ed@dicd h€ofobpt Obn&l ByrestntiAdL1ing neh udes

a slot 148 which is _constructed_in the mddle osd tion as ntrol sl ot
150 and which is adf’ﬁFﬁﬁia Vs t’é{fﬁ%l‘ée%ﬁeotlg(wﬁ[fn&g Qr)f:lot% Er}?]ﬁee%da E#(e {%’ntrol
slot 150 is 10 arrdbyed inobparisctulan ebfit Bvetarp t thredd ofl engweandimal
direction of; the co L '9H§?§ i . hat Whenaphestatter
noves | ongi t5udi nal | glgﬁﬁhéﬁ' 0SClI IP%tAél{:nglré‘ ;gsn%i \g%)ftglﬁg gg‘rﬁ_’éré\gl Be%'en%él't i's
moved by the switchilfd), whicehgar I8 diiven depsssesciédlpyinasheshionfFi gure

24. 15 Wen the gggihgl ateh@EBA! onkes dAAVRE (429me,hetmmsiiimn 142,
represented by full

lipnes in Figure 24 into the pasitjon represent ed by
dashes, the warp thlléég £9rs t %n&?‘é??gd furthsh ?}I‘%Vld}q veF iSom Y€t he
| eft-hand driver 1l42onbtol mebhe dbéyeb6; e®Opn o3, t18:d,r i dd)- hanichdr carer
144, with e 20 result cuting_jts Lifting Ve t means
of the Iifll!ang rail S%Sfc(%ﬂt%%g%ﬁ]trﬁér%“deé?cgh( %é[thattb?ep(r esent €d ?%G’m)re
detail) the latter dBPvel38anlpbe, 160aant7&rrtd8ds ohi8le 292dl 20%dsi it on

-into the upper shedorgepOsitd ONprAfigEMUHIES, thieRAl U iddileditivkbnigm Figtse 25,
the 25 <control element 140 |Js cgons ructceld,l i ke a,lamella and congri ses
the control |amel | a8R92G8MERY Y46H #hghdriver, characterized in that

the control means (54, 56, 90, 93, 124, 140) is

15 arranged independently of the 1lifting device (34)
for the driver (42, 82, 110, 112, 142, 144), all of
this being such that the control means (54, 56, 90,
93, 124, 140) moves the thread (4, 4a, 4b)
selectively directly toward and away from the driver

20 (42, 82, 110, 112, 142, 144) in an oscillating
fashion by a switching variable (S).

2. Thread control device according to claim 1,
characterized in that the control means (54, 56, 90,
25 93, 124, 140) has a control slot (78, 136, 150) in

order to move the thread (4, 4a, 4b) by the
switching variable (S).

3. Thread control device according to «claim 2,
30 characterized in that the control means (54, 56, 90,
93, 124, 140) has a slot (76, 134, 148) which
extends over the entire transverse movement of the
thread (4, 4a, 4b) and which preferably expands
outside the control slot (78, 136, 150).
35 _
4, Thread control device according to one of claims 1
to 3, characterized in that the control means (54,
56, 90, 93, 124, 140) is constructed like a lamella
and at least partially covers the driver (42, 82,



encl gse between themover a portion of their w dth the drivers 142, 144

which are |ikew.s ucted like | anel | ae.
show a t hread ??Zﬁgzg\%l ce l1lde which 2tc);orresponds to W:ﬁfs% |gures 24
and 25, the control el enent having a a fUrther control lanella 140c, with

t he resul t that LA8,drildder s1422, 1844 ,arbikewsifact FoBsYracted  ddkgedr
between nutually §gﬁg1§§edatc%ﬁgrw1deIe%@ellae 140a, 140b or 140b and
140c. Consequently, the control | anel | ae can be of w der design and can
have a | arger degree of coverage with the control |anellae, and thus an
i.mproved gui dasce. [hrthds casgrollhe diviver s dd@ordiddy cabo claim WO

99/ 13145 . , / 4

- 16 - hdve a seEPFSﬁCE%EIQ%?CHnJ%ﬁ%fﬁﬁgﬁ%% %gggrmﬁggﬁ ii%’a% ! 90Which
cooperates in the nBdnerladdk, alédubheshctk lasatt dwo parakiel hbdamatpaehread
4 fromthe upper or (b@ﬁer5§ﬂed56a, p@@dt'qubaancitltdﬂ)“s 139BPOLhiEReeREibNE

control of the warp 5 read, Tn.the. njddl e shed p05|t|on represented I n
Figure 26, the mnH@néﬁmgekﬁl%ﬁ%?Jﬁﬁ?Wﬁrtlﬂgfdﬁ?ve9§014é 2144%%0r #44) a
gap 158 which suppobkswetbr thansfer of the warp thread

10
6. Thread control device according to claim 5,
characterized in that the control means (140) has at
least one further lamella (140c) and encloses a
further driver (144).
15 _ _
7. Thread control device according to one of claims 1
- to 6, characterized in that the driver (42, 82) can
be moved over the entire transverse movement (H) of '
. the thread (4, 4a, 4b).
20
8. Thread control device according to one of claims 1
to 6, characterized in that the driver (110, 142)
can be moved along a first segment of the transverse
movement of the thread (4), and there is present for
25 the remainder of the transverse movement of the
thread a second driver (112, 144) which is
oppositely directed with respect to the first
driver, the control means (124, 140) being effective
for the selective transfer of threads at the
30 crossing point of the first and second drivers.

9. Thread control device according to one of claims 1

to 8, characterized in that the driver (42, 82, 110,

112, 142, 144) has a driver hook (46, 48, 120, 122,

35 146) for driving the thread (4, 4a, 4b) in a self-
closed fashion in one direction of movement, it

being possible for the thread to be returned in the

other direction of movement in a force-close



along the control slot 150 out of one sw tching position I nto the other
swi tching positio Figures 28 to 33 show the fur desi

driving of @?ea?ﬁ#gﬁﬁscontrol devi ces f_according to i“Jrégﬂx££g4, 25
. and 26, 27, respectively, on the one hand, and di fferent phases of the
nmovenment cycl e duri fgskiprr oPreferably hbywdhe t Feetdnabnstresst R&r thed. In
the case of the €ERpba®@l el ements 140 shown in Figures 28 to 32, the
control element 140 is controlled by nmeans of an actuator 160 which is
driven pneumatically and to which the control elenment 140 is connected
via a harness tord PRredé2cohtcdl i degitceledctopditidetacbnet @f kfGiwsa B cord
board 164 tg@ the copirgl e T t S I gard 1y for
t he upward gtroke, g%igé f%%ﬂﬁg%ﬁiégﬁgvgg qﬁhﬁgngﬁei§£¥g§Ff6ﬁ§%dQE%i E}/a
return spring 166dowhlenhhopk (48senddérdd faxr t3rlfwd@sedhddwivimige @bntro

el ement 140, 25 whigh eRfedd MRS Y rac8ibds d88moddiferyement cycle of
the drivers 142, 144 is represented in the novenent di agram of Figure
34. In accordance with Figure 29, the warp thread 4 is noved out of the

m ddl e shed pogiti oThreadntontbhel| aeetcehagtceedihbortd nckeimr daree 19t h

Fi gure 30 by nme £ f1-hand drive 42, Fr S sition,
it then pagges agai %ﬂgﬁ%)%t%‘ﬁlez.%dm ea-é%ced&b s‘ﬁjf#%%r ilhooqgn é\‘ic]édor a’nc]teé(aﬁ th
Figure 31 when the #22Veislapranged shckhe end hefwar gprim@atongirei ()
transferred in the EhShﬁa??ﬂﬂeferéﬂﬂy”ﬂﬁsléﬁnbﬁn ﬁﬂ&eORSbheoﬁ9§iéQ|%§%0t

150 of the 35 control elenment 140. "Said driver I44 drives It into
driver part.

15 12. Thread control device accordihg to one of claims 9
to 11, characterized in that the driver hook (42)
has a thread rejector at the free end.

13. Thread control device according to one of claims 1
20 to 12, characterized in that the driver (42, 82) has
two driver hooks (46, 48) which point away from one
another and to which in each case a control means
(54, 56, 90, 92) for laying in a thread (4, 4a, 4b)
is assigned.

25
14. Device according to one of claims 1 to 13,
characterized in that the actuator (106, 202)
includes a piezoelectric switching device (102, 216,
216a).
30
15. Device according to one of claims 1 to 13,
characterized in that the actuator (178a) is
constructed as a piston/cylinder unit (184, 186)
which can be actuated by a fluid and is preferably
35 pneumatic.

16. Thread control device according to one of claims 1
to 13, characterized in that the actuator (178b) is
constructed as an electromagnet (194, 198).



upper, shed position in accordance with Figure 32, from which it then

passes again | dl e shed position I n accord | | e 33
?52&% 144, VO 99 5@9% SES

. by nmeans of th driver 28 -
PCT/ CH98/ 00334 - 17 - Fi gures 35 and 36
show t he arrangenent of a pIuraIity of thread control devices 14f in
accordance wi t fiyFi gﬁﬁﬁﬁad c8fti0] Sdevicd 88E0EANGy TBENBALSBEL KA 1
weavi ng 5 machi ne, el ng_possi bl e for such thread caontrol devices to

be arranged both int@ t8w GﬁérBEEFHHZ%ﬁo%Hthat ¢ iarteatodr aiS&y A rows

next to one anot herlodﬁpged) NY60a, Omahelwntzaﬁ)btdstmm ali,&fﬁtixm&ai piroduced
or on the cpunt of the,warp. threads 4 Q be.contro ure 10
35 shows the sheddi ﬂﬁe n%léh‘é%l ]rﬁ?%l(%’er?nghggn %S. FFBHrned Hlleg\?% %rr ead
20 being inserted idivectiomehyimgassiedf a Bprang t(Vén DdWerl&l, tIR8fel I’
24 by means of the yeaying reed 22. The sheddi ng nechanismis
represented in the cl osed shed position in Figure 36. 15 Fi gure 37
shows the front view of a weaving nmachi ne

18. Thread control device according to one of claims 1
10 to 17, characterized in that the control means (54,
56, 90, 93, 124) is constructed as a control element
which can be pivoted by the switching wvariable (S)
and is preferably arranged on a support rail (70,
94, 126). '
15
19. Thread control device according to claim 18, charac-
terized in that control elements (54) arranged in
pairs are mounted pivotably on a common support (66)
which is fastened to a support rail (70) and has a
20 spring arm (72) which pretensions the control
elements (54, 56) against the actuator (58, 60).

20. Thread control device according to claim 18, charac-

terized in that the control element (90, 92) mounted

25 pivotably on a support rail (94) has a control stop

(98) and a biasing spring (100) which pretensions

the control stop (98) against the preferably

piezoelectric switching device (102) which releases

the path of the control stop (98) in the switching

30 state and brings the control element (90, 92) into
engagement with an oscillating actuator (106).

21. Thread control device according to one of claims 2

to 17, characterized in that the control means (140)

35 is constructed as an elongated control element which
is arranged to move to and fro in its longitudinal
direction, the control slot (150) extending in the

control region at an angle to the displacement
direction of the control element from one switching



having thread control devi ces 14f in accordance with Fi gures 35 and 36
and t he sheddi sm 170. As energes -fromFigu Vi ng
machi ne i ncl ua&ssJ a rrachl ne frame 172, jgn _which the SEEEZ‘%ﬁgbzgg %I sm
170 is arranged with the thread contro deV| ces 14d, 1l4e and 14f, and
whi ch serves to coRQHtin® 9% Hheaddreast (4) Agtceddia ther mrdcddng 1)
directly in terns glodigfieat of thEaehreeairol el enent 140 is pretensioned
downward via the 25 return spring 166 and connected, via the harness cord
162, which is guided through the cord board 164, to a sel ecting device
174 whi ch contzi ns ThHreat tasaitood #60ice aEcogudin@8tsholesima Xlyr tdharageavi ng

nachine, 15w N by 2 LR %Qfea%oﬁég%ls%l%%@ [dag) Cﬁo%ﬁﬂga%d the

30 sheddi ng nechani ST neous erates 1Tty of

_control elenents |@%C%¢Qia¥ﬁetbﬁth°%gkﬁ%‘bmal @ﬁ%%-}tlpn {s pmafga;rra@éysg to
42 show a further exsiiaied badidEwed éhdBuivhrddiyngomaaniaattr

having thread contr devi ch are designed according to the
principle of the ?]I[Wr'ea-llﬂ @tﬂm]ﬁgp dg&?LES 14d and 14e in Figures 24 to 27,
but have nodified actuators 178. For this purpose, the control elenents

- 140 are ar{@ngfad. atTﬁf@aA %tr%'lddie@iée according to claim 21, charac-
terized in that the control element (140) moving to

and fro in the longitudinal direction is
pretensioned in one direction at the lower end by
means of a return spring (166), and is connected at
15 the upper end with the actuator (160, 160a) via a
connecting element (162), preferably a cord.

24. Thread control device according to claim 21, charac-
terized in that the control element (140) moving to
20 and fro in the 1longitudinal direction cooperates
with a drive element (208), moving to and fro in the
longitudinal direction of the thread control
element, against which drive element the latter is
pretensioned by means of a spring (212), the control

25 element being provided with a retaining stop (218,
218a) with which a controllable switching device
(216, 216a), preferably a piezoelectric switching
device, can cooperate in such a way that the control
element (140) follows the movement of the drive
30 element (208) in the event of an ineffective switch-
ing device, and is retained in a position in the

event of an effective switching device (216, 216a).

25. Thread control device according tb one of claims 1
35 to 24, characterized in that the driver (42, 82,
110, 112, 142, 144) is arranged on a lifting rail

(36, 154) of the lifting device (34).
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-.18 - gui deyoL &b At gopnnect ed via connecting el ements 182 to t he
actuators 178, which are situated |ower dgyn. These tﬁgﬁﬁgﬁ”éopﬁé‘l
control el enen I&accor dance with ~ Figure 41, such an actuator 178a
can be constru@ed a31£% GoRbkeli deyiseomasprdingr tonidne fopi slaimd 84

connected to  the teomfscichagaetereabd 18R LRalr €Eensi Qn‘égmi:?%%ﬂf? 6%9Wa
position in the cyl |g?l%(aa.;1§6 be?/ neans of. _.a return SEI’I n? . npressed
air is supplied viathe radd T eHeriss P 1ihe b7%%onl78nd200s ahea
control el ement, aré&egxingd. machOnéurt her magzanpl ecofyanoact HREOr +AZ8R4i S

shown in Figure t I S,4 e, a ator is _constructed as. an
el_ect romagnet and hg%n?:rklaé k@oeu%sll(\c%g% 1k§ézﬂgg c%hgsiﬁé tf(SS)r CORELH 1314t ¢ Bhe
current is applied V&P thesadseof Ahpweaving mechimagnet 198 is arranged
di spl aceably in the coil 15 194 and connected to the control elenment 140
via the congecti pg el ement 18%. The sheddi ng nmechanismis represented
in open shed pdsition FACFIGUFEC3AeHIRe jarcordingsée shadmpasi t Fharan-
Figure 40. 20 Figltiesized aim 4thashoveantrol herlewededi NgoRBEhaY Smﬂho 200
havi ng thrgad contr i 1 a ing to th rinciple of the
thread control devi gggqgfg IC:(?a%urg)% ZQE?{S&H %f? 3885 vxf?%efg’rﬂ hér FoEReR ed
actuators 202. For f"ﬁFEatorp #R®e the control elenments 140 each have at
t he | ower
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25 end a guide el enent ,204 which is guided noving up and down in a

gui dé ZongﬁT kni vew&ﬁ&mEgmmﬁ,pmmYondele n each case
cQoper at a driver part 210 an th control elenent 140 serve

to drive the control el enent/8ternpfignalBureau, i ng 212 in the guide
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(54) Title: THREAD CONTROLLING ASSEMBLY
(54) Bezeichnung: FADENSTEUERVORRICHTUNG

(37) Abstract

The invention relates to a thread congolling assembly id
containing an oscillating operable lifting Gevice (154) with
at least one carvier (142, 144) for 2 thread (4) and 2 contrdl
element (140) which can be actuated by means of an acruator
(160, 178, 202) in order to selectively bring the thread in H
contact with the carrier. According o the invention, the thread 440 \ A
controlling assembly is improved in that the control element . 448
(140) is independently arranged from the lifting device (154). 450
Additionally, the control element can be simply moved around
the pear size for the operation of the thread in the carier. \

(S7) Zusammenfassung \ Akl
\
Die Fadensteuervomrichtung enthilt eine oszilliersnd § / \ .
i

antreibbare Hubvorrichtung (154) mit mindestens cinem Mit-
nehmer (142, 144) fiir cinen Faden (4) sowie cin mittels cines T y
Akruators (160, 178, 202) bewitipbares Suuerglizd (140}, um S
den Faden mit dem Mimehmer selekiiv in Eingriff 2u brin- ¥
gen.  Zur Verbesserung der Fadensicuesvorrichmung ist das
Steverglicd (140) unabhiingig von der Hubvorrichrung (154) 42 /
angeordnet. Das Steuerglied ist dadurch lediglich um die

Schakgrosse zum Ein~ beziehungsweise Austuhren des Fadens

in den Mitnchmer bewegbar, : 15k i
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vi ce versa. Fi gures, 45 t,0 47 show a further enbodi ment of a thread 10
control device 14i, which corresponds to the thread contro

déevice 14h of Figures 43 and 44, although in this case the actuators
202a haW@ ¥ 45 pl ates 214a*vvitaiﬂ t?o ;. rows, situat ePBCHRHINA® anot her,
of swi tching devices 216, 216 mh'chlgone into use alternately viewed in
the 15 Ilongitudinal direction of t he | ease knife 208.
Consequently, the guide el enents 204a differ and have shoul ders 218,
218a at appropriately offset positions. This permits a high package
density of the thread control devices, and thus a high porter per
centineter. The | ease 20 knives are represented in high position in Figure
45 and in | ow position in gt . ' wi t chi ng devi ces
216, 216a beiwh 7 \Nn the ac[iv. ay de@JeC\ed'state

in which they cooger &t-g-uW{\ t v he gyi de

el ements 204a@ 25 €§~ avi gure 48\ i ncl udes
a sheddi ng ggthani sm 200 j 43 havi ng
thread control dfWpces 14g, / . gurps 39 to
47. In this casEs&==mts gui de/30 206 with the actuators 202 is Yrrhnged
bel ow the weaviGg===regi gn 220 in the nachine frame 222, with\tpe result
t hat the weasEE=BE=regioh is freely accessible fromthe top \?ide.
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35 In the above exenpl ary enbodi nents, the thread control
shown in each case in conjunction with the control of warp threads for
shed formation in a weaving machi ne.

The thread control devices can,
however, @losn3ies serve to control

ot her threads for othepcoRdsRss, N
WO 99/ 13145 2 / 1®CT/ CH98/ 00334
- 20 -

particul ar for selecting weft threads which are either fed
separately fromthe warp threads or, in particular, simlarly to the warp
t hr eads. WD 99/ 13145 PCT/ CH98/ 00334
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S + Switching variahle 5 T War p repeat 2 Warp beam

4 Warp thread 6 Tensi oni ng devi ce 8 Fi rst war p
guide 10 10 Second vvarp gui de 12 Warp feeler
Sheddi n )?%_;E First thread control deV| ce ures 1- 20)
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34 . Lifting device . 36 Lifting rail 38 Connecting rod

35 40 Eccentric 42 Driver 44 ‘Spring tongue 46
Dr.i ver hook y, 9973145 Driver hook WD 99/ 13145

PCT/ CHO8/ 00334 | .22 - 48a PCT/DNRsMbI34hoOk
50 Run-on gui de 52 Thredd r&j el or 54 Cont r ol
elenent 5 54a Control lanella 54p Control lanella 56
Control el ement 56a Control l|anella 56b . Control lanella 10

58, Act uat or 60 Act uat:or 62 Li ne
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64 . device . 66 Support 15 68 70
Suppor{w@%&% 72 & Spri ng grm 4 St op 'p&l/%mmo”‘SI ot 20

'78- Control sl ot 80 cuilde 1 ot 82 Driver 84
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Driver hogkq Driver hook
Suppor t 99"3"’ 128 Actuating arm
Actuator 10 134 Sl ot 136

sl ot 140 Control el enent
Control |anella 140c Cont r ol
Driver 146 Driver hook 20 146a
150 Control sl ot
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152 : Quide slot 154 . Lifting rail 25 156 W dened section

158 (0 99/13144.60 Act uat or 160a Act uat or pcgf-%,s,ooﬁgjr ness
cord 30 164 Cord board 166 s Rgurn spring 168 i de
170 Sheddi ng nechani sm 170a Sheddi ng nechanism 35 172
Machi ne frane 174 Sel ecting device 174a Sel ecting device
176 Sheddi ng nmechani sm 178 Act uat or WO 99/ 13145
PCT/ CH98/ 00334 ' - 24 - 178a Act uat or
178b Act uat or 180 Qui de 182 Connecting el enent
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5 184 Pi st on 186 . Cyli nder 188 Return spring 190
Feed Ii 92 Housing 10 194 Coi | 196 Li ne 198
ﬁ’%&ﬂ%t 200 Shegdi g nechani sm 20BCT/CHSI}G o 15
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Per man

202a Act uat or 204 nt 204a CQui de el enent

206 Qui de 208 Lease knife 20 210 Drivér part 212

Bi asi ng spring 214 Control plate 214a Control plate 216

Swi tchi ng device 25 216a Swi t chi ng devi ce 218 Ret ai ni ng stop

218a Ret ai ni ng stop 220 Weavi ng region 222 Machi ne frane
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controlling an

CLAI M5 1.

. PCT/ CH98/ 00334

Thread contrd® ddvi d8 for optionally
oscillating transverse novenent of a thread (4, 4a,
machi ne, having at

WO 99/13145 PCT/CH98/00334

4b), in particular of a warp thread of a weaving 5

| east one lifting devi-ce (34, 36, 154), which can be driven in an
oscill ating fashion, havi ng at | east onegdriver (42, 82, 110, 112,
142, 144) for the thread,_ further havin t leagt one -
control neans (54, 56, 9§, 93, 1247] 140) whi c§ cah 10 be actuafed by
means of an actuator (2B ' 30} 132, 0, 160a, 8,

178a, 178b, 202, 202a) order to bring th thre
selectively into nt with the driver, charactefiz iq

t hat the contro 56, 90, 93, 124, 14p) HP§15 B2
arranged i ndependently o e liftijng devi ce J(34) r theg driver
(42, 82, 110, 112, 142, this bei ngf such that ¥ he
control neans (54, 56, 9p 93, 124 140) noves the thyead

(4, 4a, 4b) | ectivelyldirectly tpward and y fromt driver
20 (42, 82, 110% 144) an oscifjlating

fashion by a swtching ﬂ;{' 2. Thr ead ontr ol ce

accordi ng

to

claim
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characterized in that the control means (54, 56, 90, 25 93, 124, 140)

has a copq gl slot (78, 136, 150) in or der to nove the thread (4,
4a, 4b) B’{f{ Hi3145 swi tching variable (S). )gi{ &3 control
devi ce according to claim 210307 18 characterlzed in fhe
control neans (54, 56, 90, 93 124, 140) has a slot (76, 134 148)
whi ch extends over the enté% ransverse nnﬁbnent of the
thread (4, 4a, 4b) and which preferably expands : out si de the
control slot (78, 136, 150). 35 4. Thread contr@l device according to
one of clains 1 to 3, characterized in th tuthe control neans (54,
56, 90, 93, 124, 140) is constructed |like a |anell and at | east
partially covers the driver (42, 82, WO 99 %2145
-PCT/ CH98/ 00334 K - 26 -\ 110, 112, 142,
144), likewi se constructed likd a lamel l a,Y& the wi de end.
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gt rol device s according to claim 4, %pcricHysmbsuacterized

|n that e control nmeans (54, 541 9@, 18 93, 124, 140) has at | east
‘t wo paraIIeI | anel | ae (54a, 54b, 56a, 56b, 140a, 140b, 140c) which
encl ose the lanella-like driver (42, 82, 110, 112, 142, 144)

bet ween them 10 6. Thread control device according to claim
5, characterized in that the control neans (140) has at

| east one further lanella (140c) and encl oses a further driver

(144). 15 7. Thread contraql,.devi ¢cg ggcording to on--ot-cL E- 1

to 6, characterized in that thq dr§ ve 12, 82) can
WAL 27D t he CBLLAH A MM'Wrnzzzo

8. Thread control device adco di he of clains 1

characterized in that the dgivy 12462 ca nmoyed along a
first segment of the transversg ‘ rovenent of the : and
there is presqﬁb for 25 i nfler of the t Evelse novenent
of the ead a secend vef (112, 144) [ [
oppositely dlrecte with respegt t e first 0 control
means (124, 140) being. effectiye for the sel ecfy of

threads at the 30 Crossi ng p@ O&[ he fdrfst uﬂv:j dJryvers.
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9.

characterized in that the driver (42, 82, 110,

Thread control deévice according to one of claims 1

to 8,
112, 142, 144) has a

driver hook (46, 48, 120, 122, 35 146) for driving the thread (4, 4a,
4b) in a sebben3ies cl osed fashion in one direction of nmovenent, it
being possible for the thread to bgareturngd in the PCT/G 18800334
direction of novenent in a force-close WO 99/ 13145
PCT/ CH98/ 00334 - 27 - f ashi on,
preferably by the residual stress of the t hr ead. 10. Thread
control device according to one of clai 15 to 2 dW4r acterized in
that the driver (48) has doopte—heot—4 146a) for self-closed
driving of the thrpad in both d recti ops~of venent,. 11.
Thread control vi ce accofding to claijm9 or .10, 1 db@racterized in
that the driver hoQk (46— MSe= . ' ryAanged zi the end of
a spring tongue (44 1 i e
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and has preferably one run-on guide (50) outside the driver part.
15 12. Thread control device according to one of clains 9 to 11,
characterized in that the driver hook (42) has a thread rejector at
the free end. 13. Thread control device according to one of clains 1
20 to.&%, égﬁéacterized in that the driver (42, 82) has t wo
driver hooks 83 , 48) which point amﬁy fromgne anbPCTVERSWId34 O

whi ch in each case a control neans / 1854, 56, 90, 92) for laying in
a thread (4, 4a, 4b) I s assigned. 25 14. Device according to
one of claims 1 to 13, characterized in that the actuator
(106, 202) I ncl udes a piezoelectric swtching device (102, 216,
216a). 30 15. Device according to one of <clains 1 to 183, :
characterized in that the actuator (17&&%+ S constructed as
a piston/cylinder wunit (184, 186) 4 t ch can be actuated by a
flurd and is preferably 35 pneumatic./
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16. Thread co I ce according to one of clains 1 to 13,
Wﬂ’ﬂgﬁ (17 ' const r uct BAT/EH98400334

characterized t he act uat or S?) S
‘electromagnet (194, 198). VO 99713745 18
PCT/ CH98/ 00334 : , - 28 - 17. Thread control
devi ce according to one of clains 1 to 16, characterized in that
the actuator (58, 60, 106, 160, 160a, 178, 178a, 202) can be
activated in 5 one drive dir e ~AnEacan be returnedimn t i) ot her
direction by neans of a ring (7% oD M6g, 188, D 11 18.
Thread control device aéz@m\i-ng t he %)f: ptai/rpr '1490 g E f i E
characterized in that the control fingang (4! 56, O A3 I8N i s
constructed as a control elenent pf 1:3{ jjch can be pivotdpoNht ne s
swi tching variable (S) anfi Lsp :q'ably arranged n }l'p ol rail
(70, 94, 126). 15 19. | ﬁ ﬂ' gitrol device ac i ohfcl ai m
18, charac- N [ it | IRE DI
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terized in ﬁhﬁQyﬁﬁuy:rol el ement s (54) arranged in pairs are nounted
pivotably on a common support (66) 5 ich is fastene&CTEHISHMB/O0r t

rail (70) and has a 20 spring arm (7 whi ch "pretensions the
control el enents (54, 56) against the actuator (58, 60). 20.
Thread control device according to claim18, charac- terized in
that the control elenent (90, 92) nounted 25 - pivotably on a support
rail (94) has a control stop (98) and a biasing spring (100) which
pr et ensi ons the control stop (98) | T At preferably

M) e g ot

prezoel ectric smﬁtchineq evi ce (102) which relka

I
the control stop (98) the\i:ftching 30 | é n ngs the contro
el enent (90, 92) into ngagenment w th bd s¢ I d act uat or
(106). 21. Thread control device accordl@g 1 ﬁ ) I Iain;%ﬁ
to 17, characterized in that the control neang;( ‘%j qg,,7; I's cOnstructed
as an el ongated control el enent which s qu Pgl Lp novg to and
froin its |ongitudinal direction, thfg;oant : ﬂ#}(lS ext endi ng
in the control region at an angle to fi '{ {, t
direction of the control element from smﬁ{ l
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WO 99413145 : ; PCT/ CH98/ 00334

- 29 - osition of the thread (4) into the other sw tching

position of thWOSRA3LE 22. Thread control device accordi pgTA89H384N
21, charac- 5 terized in that thel€ontroll8el ement (140) noving to

and fro in the longitudinal direction is preferably connected at
the lower end directly to the actuator (178, 178a, 178b, 202). 10
23. Thread control device according to claim 21, charac- terized

in that the control elenment (140) noving to and fro in the
| engi t udi nal direction IS pretensioned in one direction at the

| oner end by means of a return spring (166), and is connected at

15 t he upper end with the act 1 (160, 1§9a;—¥ia a
connecting el enent (162), preferaljly a ford. 24.1 Thread contr ol
devi ce according to claim 21, chafjac- tgrizeq in that the control
el emrent (140) noving to 20 nd fro__in_the lorgitudinal direction
cooper at es with a drive ellemrent] (RO8), npvingftqd and fro i.n the
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el enent ,

| ongi t udi nal weli ion:of «the thread control
&Hlﬁﬁg [ pr et ensi on@§TICHSE3I8 Of

agai nst which drive el enent the |
-a spring (212), the control 25

retaining stop (218,
devi ce (216, 216a),
devi ce,

follows the novenment of the drive 30

i neffective swtch- i ng
t he event of an effecti

Thread control device according
characterized in that the driver
afranged on a lifting rai

atte

evi ce

37e

s _
mgnt 186 ng
218a) with which a controllable swtching
preferably a piezoelectric swtching

can cooperate in such a way that the control

/e swit ¢hi ng

provided with a

el enment (140)

el enent (208) in the event of an

WO 99/ 13145
- 30 - 26. Thread control
to 25, characterized in that i
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