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Description

[0001] The present invention relates to a three-posi-
tion open-shed jacquard machine, comprising:

- a system with two interacting hooks for lifting at
least one warp thread on a weaving loom,

- two top knives which are movable up and down in
phase opposition, and which in a carry zone in the
vicinity of their bottom dead centre can carry along
a respective hook, from a selection height to a top
position,

- means for retaining each hook in the vicinity of the
selection height, and

- acontrol element, by means of which the respective
hooks at the selection height can be taken into a
carry position and into a non-carry position relative
to their first knife.

[0002] In the case of such a jacquard machine each
system with two interacting hooks can take at least one
warp thread to three different heights - hereinafter called
positions. After each half movement cycle of the knives
- which is whenever one of the knives is situated in its
top dead centre - one or more weft threads on the weav-
ing loom are inserted into the shed formed between the
warp threads. The insertion of one or more weft threads
is hereinafter called a shot. In the case of a three-posi-
tion open-shed jacquard machine the three positions of
the warp threads can be achieved for each shot. This
means that a warp thread which is situated in a first po-
sition for a particular shot can either remain in said first
position or be taken to the second position or to the third
position for the next shot.

[0003] European Patent 0,399,930 discloses a three-
position open-shed jacquard machine. Inthe case of this
jacquard machine, in order to make the three positions
possible, it is necessary to have a system with two sets
of interacting hooks disposed adjacent to each other.
The interacting hooks of each set are interconnected by
means of a lifter cord. Each lifter cord is passed under
a top lifter roller of a respective lifter element. Another
lifter cord is immovably fixed by one end and is then
passed over a bottom lifter roller of one lifter element,
under a reversing roller which is immovably fixed lower
down than the lifter elements on a fixed part of the jac-
quard machine, and over a bottom lifter roller of the other
lifter element. The other end of said lifter cord is con-
nected to a harness cord for lifting at least one warp
thread. Through a suitable selection of the hooks, said
warp thread can be taken as desired into one of three
possible positions for each shot. A control element is
necessary for each set of interacting hooks, in order to
be able to make the desired selection.

[0004] Due to the fact that two adjacent sets of inter-
acting hooks, two adjacent control elements, two lifter
elements and a reversing roller are provided for each
system, this jacquard machine takes up twice the
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amount of space as a two-position open-shed jacquard
machine. Besides, this jacquard machine works out to
be fairly expensive.

[0005] FR-2287 539 discloses athree-position open-
shed jacquard machine of which each lifter system com-
prises a lifter element, a reversing roller and two two-
legged hooks. Each hook can be carried along (between
a selection height and a top position) by two knives
which are movable up and down in phase opposition. A
mechanical selection mechanism can be operated to
place each hook into a carry position or into a non-carry
position with respect to each of its knives. Each hook
can be retained in the non-carry position during an up-
ward movement of a knife.

[0006] Since each hook has two legs extending next
to each other, this jacquard machine takes up a lot of
space. The lifter systems are also rather complex and
expensive.

[0007] German Patent No. 4,101,778 discloses two
three-position jacquard machines, with the characteris-
tics indicated in the first paragraph of this description.
Each system for lifting at least one warp thread to three
different positions comprises two interacting hooks, one
control element, and one lifter element.

[0008] Inthe case of afirstjacquard machine from this
patent one of the knives is provided with a carrier flange
attwo different heights, so that each hook can be carried
along either by the top carrier flange or by the bottom
carrier flange of a knife. When a knife is situated in its
bottom dead centre, the top carrier flange is situated ap-
proximately at the level of the bent-over top end of a
hook situated at the selection height.

[0009] Atthe moment when the bottom carrier flange
is situated at the level of the bent-over top end of a hook,
said knife is already moving at full speed to its top dead
centre. When a hook has been selected to be carried
along by the bottom carrier flange, said hook is carried
along with a jerk by the knife from a stationary position
at the selection height. This causes irregular running of
the jacquard machine.

[0010] In the case of the second jacquard machine
from this patent, the two knives have only one carrier
flange. However, one of the two knives is connected to
a transmission system in such a way that in its bottom
dead centre it goes to the same height as the other knife,
but in its top dead centre it is not lifted as high as the
other knife.

[0011] Thedisadvantage of this jacquard machine lies
mainly in the fact that a complex and expensive trans-
mission system is required.

[0012] The object of this invention is to provide a
three-position open-shed jacquard machine which does
not have the disadvantages indicated above.

[0013] This object is achieved according to this inven-
tion by each of two embodiments of a three-position
open-shed jacquard machine having the characteristics
indicated in the first paragraph of this description.
[0014] Both embodiments comprise two bottom
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knives which are movable up and down in phase oppo-
sition, and which in the vicinity of their top dead centre
can carry along a respective hook from the selection
height, while the first and second knife interacting with
the same hook are movable in phase opposition.
[0015] Inthe case of the first embodiment, the control
element can be operated to retain each hook in the non-
carry position during an upward movement of its top
knife until its top knife is situated outside the carry zone,
and subsequently to take the hook into the carry posi-
tion, so that the hook can be carried along by its down-
ward moving bottom knife.

[0016] In the case of the second embodiment, each
hook at the selection height can be taken into the fol-
lowing position by its control element:

- a second non-carry position, in which the hook is
not retained by a retaining means, and can be car-
ried along by its bottom knife.

[0017] The disadvantages of the jacquard machines
known from EP-A-0 399 930 and FR-A-2 287 539 have
consequently been eliminated. Only one set of two in-
teracting hooks is required per system for lifting one or
more warp threads, only one lifter element is necessary
(as explained below), and only one control element is
needed. Furthermore, no reversing roller is required.
[0018] On the one hand, the jacquard machines ac-
cording to this invention take up only half the amount of
space as the known jacquard machines. On the other
hand, this jacquard machine is also much less expen-
sive and less complex than the jacquard machine known
from this European patent.

[0019] The disadvantages of the jacquard machine
described in German Patent No. 4,101,778 are also
eliminated with the jacquard machine according to this
invention.

[0020] In the case of the jacquard machines accord-
ing to this invention, a hook can be carried along from
the selection height by a first knife if said knife is situated
approximately in the bottom dead centre, and by a sec-
ond knife if said knife is situated approximately in the
top dead centre. In these positions the speed of said
knives is still relatively low, so that a hook can be carried
along from a stationary position in a smooth and virtually
jerk-free manner by its first and its second knife.
[0021] Moreover, these jacquard machines do not re-
quire an expensive and complex transmission system.
[0022] The way in which the jacquard machines ac-
cording to this invention work is explained in what fol-
lows. In order to illustrate how the warp threads can be
taken into three different positions for each shot, said
jacquard machines are assumed to be provided with
one of the possible systems for lifting at least one warp
thread. The characteristics of this system are as follows:
This system comprises one lifter element with a top and
a bottom lifter roller, while a first lifter cord, which con-
nects the two interacting hooks, is passed under the top
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lifter roller, and while a second lifter cord is attached by
one end in a fixed point, is passed over the bottom lifter
roller, and is connected by the other end to a harness
cord, for lifting one or more warp threads.

[0023] The explanation which follows therefore also
demonstrates that the jacquard machines can operate
with only one lifter element per system.

[0024] In the case of the first embodiment of the jac-
quard machine according to this invention, a hook situ-
ated at the selection height can be moved into two dif-
ferent positions: a carry position, in which the hook can
be carried along by its top knife, and a non-carry posi-
tion, in which the hook cannot be carried along by its top
knife and is in interaction with its retaining element, in
order to be retained in the vicinity of the selection height.
[0025] When the top knife of a hook situated at the
selection height is situated in the bottom dead centre (in
which case the bottom knife of that hook is situated in
the top dead centre), it can be ensured that after com-
pletion of the next half movement cycle of the knives
said hook moves according to the selected option into
one of the following situations:

a) is taken upwards by its top knife, by moving the
hook into the carry position while the top knife is sit-
uated in the carry zone;

b) is retained in the vicinity of the selection height,
by taking the hook into the non-carry position and
retaining it in that position;

c) is taken down by its bottom knife, by moving the
hook into the non-carry position until the top knife
is situated outside the carry zone, and subsequently
taking the hook into the carry position. The hook is
in interaction with its retaining element for a rela-
tively short period and cannot be carried along by
the top knife. This interaction is ended by subse-
quently taking the hook into the carry position. The
hook therefore can no longer be retained by the re-
taining element, and can also no longer be carried
along by its top knife, since said knife is situated
outside the carry zone. This hook is consequently
carried along by its bottom knife.

[0026] Inthe case of the second embodiment, a hook
situated at the selection height can likewise be taken
into the abovementioned situations a), b), ¢) during the
half movement cycle of the knives concerned, by taking
the hook into the carry position, into the first non-carry
position, and into the second non-carry position respec-
tively.

[0027] Duetothefactthat the hook can be moved into
three different positions, situation c¢) can be reached
without making the hook interact with its retaining ele-
ment.

[0028] If the top and the bottom knives perform an up
and down movement over a height (h), then a hook in
situation a) is at a height (+h) above the selection height,
in situation b) is in the vicinity of the selection height,
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and in situation ¢) is at the height (-h) below the selection
height.

[0029] A hook carried along by a top knife is taken to
the selection height when said top knife is situated in its
bottom dead centre. A hook carried along by a bottom
knife is taken to the selection height when said bottom
knife is situated in its top dead centre.

[0030] Let us now look at a left-hand and a right-hand
interacting hook in the situation for a first shot, in which
their top knives are in the top and in the bottom dead
centre respectively. The bottom knives interacting with
these respective top knives are then situated in the bot-
tom dead centre and in the top dead centre respectively,
in view of their movement in phase opposition to the top
knives. The left-hand hook can be in one of the situa-
tions a), b) or ¢), while the right-hand hook can be situ-
ated only at the selection height. A different position of
the warp threads is obtained for each of these three pos-
sibilities:

[0031] An "Up" position when the left-hand hook is in
situation a), at height (+h), and the right-hand hook is at
the selection height, a "Middle" position when the left-
hand hook is in situation b), at the selection height, and
the right-hand hook is at the selection height, and a
"Down" position when the left-hand hook is in situation
¢), at the height (-h), and the right-hand hook is at the
selection height.

[0032] Inthe "Middle" position the warp threads are a
height (h) lower down relative to the "Up" position. For
the left-hand hook in situation b) is a height (h) lower
down than in situation a), so that the end of the second
lifter cord connected to the harness cord is likewise sit-
uated a height (h) lower down.

[0033] In the "Down" position the warp threads are a
height (2h) lower down relative to the "Up" position. For
the left-hand hook in situation ¢) is a height (2h) lower
down than in situation a), so that the end of the second
lifter cord connected to the harness cord is likewise sit-
uated a height (2h) lower down.

[0034] Let us now look at the situation for a subse-
quent, second shot, in which the knives of the left-hand
and the right-hand hook are situated in the bottom and
in the top dead centre respectively. The bottom knives
interacting with these respective top knives are then sit-
uated in the top and in the bottom dead centre respec-
tively, in view of their movement in phase opposition to
the top knives.

[0035] If the left-hand hook was in situation a) - at the
height (+h) for the first shot, then during the half move-
ment cycle of the knives between the first and the sec-
ond shot it is taken by its top knife to the selection height.
[0036] If the left-hand hook was in situation b) - at the
selection height - for the first shot, then during the half
movement cycle of the knives concerned (between the
first and the second shot) it cannot be moved either by
its top knife or by its bottom knife. The left-hand hook is
thus still in situation b) for the second shot.

[0037] If the left-hand hook was in situation c) - at the
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height (-h) - for the first shot, then during the half move-
ment cycle of the knives concerned it is taken by its bot-
tom knife to the selection height (S).

[0038] The right-hand hook, which was at the selec-
tion height for the first shot, can be taken according to
the selected option into one of the situations a), b) or ¢)
(see above) during the half movement cycle of the
knives concerned (between the first and the second
shot).

[0039] Forthe second shot three different positions of
the warp threads can consequently also be obtained:

- "Up" position, when the left-hand hook is at the se-
lection height and the right-hand hook is at the
height (+h)

- "Middle" position, when both hooks are at the se-
lection height

- "Down" position, when the left-hand hook is at the
selection height and the right-hand hook is at the
height (-h).

[0040] It follows from this that for each shot one hook
in each case is taken to the selection height (S), while
the other hook can be taken according to the selected
option into one of the situations a), b) or ¢), so that for
the warp threads, irrespective of which of the three po-
sitions they are situated in for a first shot, any of the three
positions can be achieved for a subsequent shot.
[0041] The first embodiment of the jacquard machine
according to this invention is preferably provided with
retaining means, in order to retain each hook taken into
the non-carry position at a retention height lower down
than the selection height, while each hook taken into the
non-carry position at the selection height is in interaction
with its retaining element, and in that position is movable
downwards until it is at the retention height, so that said
hook can be supported by its downward moving bottom
knife at least until its upward moving first knife has left
the carry zone.

[0042] In order to ensure that a hook situated at the
selection height is carried along by its downward moving
bottom knife, as described above, the hook must be tak-
en into the non-carry position for the time needed by the
first knife to leave the carry zone, and must subsequent-
ly be taken into the carry position, in order to ensure that
the hook does not remain retained by its retaining ele-
ment.

[0043] However, during the time needed by the top
knife to leave the carry zone, the bottom knife moves
downwards, so that there is a possibility that at the mo-
ment when the hook is placed in the carry position this
bottom knife will no longer be at the ideal height for car-
rying along the hook in a jerk-free manner from the se-
lection height. This problem is solved by the preferred
embodiment of the jacquard machine (first embodiment)
according to this invention described in the previous par-
agraph.

[0044] The problem described in the previous para-
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graph is solved in a particularly simple and effective way
if each hook is provided with a retaining opening, while
two projections disposed at a fixed height are provided,
which projections can be situated in the retaining open-
ing of a respective hook, in order to retain said hook at
a retention height lower down than the selection height,
while each projection goes into the retaining opening of
a respective hook through said hook at the selection
height being taken into the non-carry position, and each
hook which has been taken into the non-carry position,
with a projection in its retaining opening, is movable from
the selection height to the retention height, so that said
hook can be supported by its downward moving bottom
knife at least until its upward moving top knife has left
the carry zone.

[0045] The height of the retaining opening of each
hook is in this case preferably such that the vertical play
of the projection provided for said hook in the retaining
opening is at least equal to the distance between the
selection height and the retention height of the hook.
[0046] Such a hook is retained at the retention height
through the fact that the hook rests with the top edge of
its retaining opening on the top side of a projection. Tak-
ing this hook at the selection height into the non-carry
position causes the projection to move into the bottom
of the retaining opening, while there is a free space be-
tween the top side of the projection and the top edge of
the retaining opening (a vertical play), and the hook -
supported by its bottom knife - can move downwards
until it is at the retention height. In this case the bottom
knife can support the hook at least until its upward mov-
ing top knife has left the carry zone.

[0047] |napreferred embodiment of this jacquard ma-
chine, each bottom knife in its top dead centre can carry
along a respective hook from the selection height, while
the carry zone of each top knife extends above the bot-
tom dead centre of said top knife over a distance which
is less than the distance between the selection height
and the retention height of the hook interacting with said
top knife.

[0048] An upward moving top knife consequently
leaves the carry zone before the hook interacting with
said first knife - supported by its downward moving bot-
tom knife - has reached the retention height. The hook
can consequently be taken smoothly (for example, with-
out friction of the projection against the top edge of the
retaining opening) into the carry position, in order to be
carried along by its bottom knife.

[0049] This also makes it possible to provide the top
side of the projections with an upward projecting edge,
inorderto prevent a hook retained at the retention height
from slipping off the projection. Therefore, once the
hook is at the retention height, it can no longer be taken
from the non-carry position to the carry position. In order
to ensure that a hook is carried along by its bottom knife,
the hook must consequently be taken to the carry posi-
tion before it has reached the retention height.

[0050] The carry zone of each top knife preferably ex-
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tends from above the bottom dead centre of said top
knife over a distance which is less than half the distance
between the selection height and the retention height of
the hook interacting with said top knife.

[0051] In an especially preferred embodiment, the
control element of this jacquard machine is provided
with means for exerting an electromagnetic force on the
hooks.

[0052] By switching on and switching off the above-
mentioned means, each hook situated at the selection
height can be taken into two different positions: the carry
position and the non-carry position. The control element
is preferably designed in such a way that each hook can
also be taken from the non-carry position to the carry
position at any height between the selection height and
the retention height.

[0053] In the case of the second embodiment of the
jacquard machine according to this invention described
above, each hook is preferably provided with a magnet-
ized element, while the control element is provided with
means which can be operated in such a way that they
exert a magnetic force of attraction and a magnetic force
of repulsion on the respective magnetized elements, in
order to take a hook situated at the selection height into
two different positions, while the third position can be
achieved by not operating the abovementioned means,
so that no magnetic force is exerted.

[0054] In a most preferred embodiment of this jac-
quard machine (second embodiment), each hook is tak-
en into the carry position under the influence of a mag-
netic force of repulsion, and is taken into the first non-
carry position under the influence of a magnetic force of
attraction, while the hook is in the second non-carry po-
sition when no magnetic force is exerted on the hook.
[0055] The characteristics and the operation of the
jacquard machines according to this invention are illus-
trated further in the detailed description which follows of
one of their possible embodiments. In this description
reference will be made to the drawings appended here-
fo.

[0056] Figures 1Ato 4E relate to the first embodiment
of the jacquard machine.

[0057] Figures 1A to 1C show diagrammatically the
top and bottom knives, a control element, and two inter-
acting hooks in interaction with a system for lifting warp
threads on a weaving loom. The respective figures rep-
resent successive situations during a half movement cy-
cle of the knives, where a hook is carried along by its
top knive from the selection height.

[0058] Figures 2Ato 2B show the same device in suc-
cessive situations, where a hook is carried along by its
bottom knife from the selection height.

[0059] Figures 3Ato 3D show the same device in suc-
cessive situations, where a hook is retained at the re-
tention height.

[0060] Figures 4A to 4D show in detail the control el-
ement and the top part of one hook of the same device
in successive situations, where a hook at the selection
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height is placed in such a way that it can be carried along
by its bottom knife.

[0061] Figure 4E shows in detail the control element
and the top part of one hook of the same device, in a
situation in which said hook is retained at the retention
height.

[0062] Figures 5A to 8C relate to the second embod-
iment of the jacquard machine.

[0063] Figures 5A to 5C show diagrammatically the
top and bottom knives, a control element and two inter-
acting hooks in interaction with a system for lifting warp
threads on a weaving loom. The respective figures each
show a different situation of this device for a first shot,
a different position of the warp threads being obtained
in each case.

[0064] Figures 6A to 6C show different situations of
the same device for a second shot, a different position
of the warp threads being obtained in each case.
[0065] Figures 7A to 7C show in detail the control el-
ement and the top part of one hook of the same device,
in the second non-carry position, the carry position and
the first non-carry position respectively.

[0066] Figures8Ato8C showthe sameas the respec-
tive Figures 7A to 7C, but for an alternative embodiment
of the control element and the hooks.

[0067] The first embodiment of the jacquard machine
according to this invention (see Figures 1A to 4E) com-
prises two hooks (1), (2) made of a flexible material, with
a top end (8), (4) which is bent over downwards.
[0068] One of the ends of a first lifter cord (5) is at-
tached at the bottom end of each hook (1), (2). This first
lifter cord (5) is passed under the top lifter roller (6) of a
lifter element (8). A second lifter cord (9) is attached by
one end to a fixed part (10) of the jacquard machine, is
passed over the bottom lifter roller (7) of the lifter ele-
ment (8), and is connected by the other end (11) to a
harness cord (not shown in the figures) for lifting warp
threads on a weaving loom.

[0069] Said jacquard machine also comprises two top
knives (12), (18) which by means of a drive unit are mov-
able vertically up and down in phase opposition to each
other, and two bottom knives (14), (15) which are dis-
posed below a respective top knife (12), (13), and by
means of adrive unit are movable vertically up and down
in phase opposition to each other (the drive units are not
shown in the figures).

[0070] The drive of the knives (12), (13), (14), (15) is
such that the top (12), (13) and bottom knives (14), (15),
which are situated above one another, move in phase
opposition to each other.

[0071] Thetop (12), (13) and bottom knives (14), (15)
move up and down over the same height (h), while each
bottom knife (14), (15) in its top dead centre is situated
lower down than the height which the upper top knife
(12), (13) reaches when it is situated in its bottom dead
centre.

[0072] Each hook (1), (2) is provided with a retaining
opening (16), (17) and with a laterally projecting sup-
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porting lug (18), (19).

[0073] The jacquard machine also comprises a con-
trol element (20), disposed at a fixed height and having
two coils (21) for exerting an electromagnetic force of
attraction on the hooks (1), (2). A projection (22), (23)
is provided in the vicinity of said coils (21), on either side
of the control element (20). The control element (20) is
disposed between the two vertical planes in which the
knives (12), (13), (14), (15) move up and down.

[0074] The two interacting hooks (1), (2) are provided
on either side of the control element (20), in such a way
that each hook can rest with its supporting lug (18), (19)
on a bottom knife (14), (15). When a bottom knife (14),
(15) is situated in its top dead centre, the hook (1), (2)
supported by said bottom knife (14), (15) is at the selec-
tion height (S).

[0075] A hook (1), (2) situated at the selection height
(S) is situated with its top end (3), (4) above the carrier
flange of a top knife (12), (13) situated in the bottom
dead centre, so that the hook (1), (2) can be carried
along by said top knife and is situated with its retaining
opening (16), (17) opposite a projection (22), (23).
[0076] When an electric current is passed through the
wires of the coils (21), a magnetic force of attraction is
exerted on a hook (1), (2) situated at the selection height
(8), with the result that the top part of said hook (1), (2)
bends towards the control element (20), and a projection
(22), (23) goes into the retaining opening (16), (17) of
said hook (1), (2). In that position - called the non-carry
position - the top end (3), (4) of the hook (1), (2) goes
outside the range of the carrier flange of its top knife
(12), (13), so that the hook (1), (2) cannot be carried
along by said top knife (12), (13).

[0077] When the operation of the control element (20)
is ended, the hook (1), (2) springs back to its straight
position, in which case the projection (22), (23) leaves
the retaining opening (16), (17), and the top end (3), (4)
of the hook (1), (2) goes back within the range of the
carrier flange of its top knife (12), (13). This position is
called the carry position.

[0078] In Figure 1A the left-hand hook (1) is situated
in the carry position and is supported by its bottom knife
(14) at the selection height (S). There is a vertical dis-
tance (d) between the top end (3) of this hook (1) and
the carrier flange of the top knife (12) interacting there-
with, which top knife is in its bottom dead centre. The
top side of the projection (22) is situated a vertical dis-
tance (2d) lower than the top edge of the retaining open-
ing (16), the last-mentioned vertical distance (2d) being
virtually twice that of the first-mentioned vertical dis-
tance (d).

[0079] Figure 1B shows the situation at the moment
when the left-hand top knife (12) and the right-hand bot-
tom knife (15) have been moved up over the first-men-
tioned vertical distance (d). In the meantime, the left-
hand bottom knife (14) and the right-hand top knife (13)
have been moved down over the same distance (d). In
that situation the left-hand hook (1) is situated at the se-
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lection height (S), while it rests with its top end (3) on
the carrier flange of its top knife (12), and while the sup-
porting lug (18) of the hook (1) is situated the same ver-
tical distance (d) higher than the carrier flange of its bot-
tom knife (14).

[0080] Figure 1C shows the situation at the moment
when the left-hand top knife (12) and the right-hand bot-
tom knife (15) are situated in their top dead centre. The
right-hand top knife (13) and the left-hand bottom knife
(14) are then situated in their bottom dead centre. The
left-hand hook (1) has now been taken by its top knife
(12) to the height (+h).

[0081] In Figures 1A to 1C the right-hand hook (2) in
each case rests with its supporting lug (19) on the carrier
flange of the right-hand bottom knife (15), so that said
hook (2) is situated at the height (-h), at the height (-h)
and at the selection height (S), respectively.

[0082] The various possible positions of the end (11)
of the second lifter cord (9) which correspond to the
"Up", "Middle" and "Down" positions are indicated in the
figures by the letters B, M and O respectively. In the sit-
uations of Figures 1A and 1B the warp threads are sit-
uated in the "Down" position. In the situation of Figure
1C the warp threads are a height (2h) higher, in the "Up"
position, since hook (1) has been taken up over a dis-
tance (h) and hook (2) is in the selection position (S).
[0083] Figure 2A shows the same situation as that of
Figure 1A. Figures 2A to 2D show the successive situ-
ations (with the same half movement cycle of the knives
(12, 13, 14, 15) as in Figures 1A to 1D) when the left-
hand hook (1) is carried along by its downward moving
bottom knife (14).

[0084] The moment the left-hand top knife (12) is sit-
uated in its bottom dead centre, the control element (20)
is operated, in order to take the left-hand hook (1) into
the non-carry position (Figure 2B). The moment the left-
hand top knife (12) has been moved up over the dis-
tance (d), the operation of the control element (20) is
stopped (Figure 2C). The left-hand hook (1) has been
taken down at that moment over a height (d) by its bot-
tom knife (14), so that the top side of the projection (22)
is situated only a vertical distance (d) below the top edge
of the retaining opening (16). Due to the fact that the top
side of the projection (22) is not yet situated against the
top edge of the retaining opening (22), the hook (1) is
not impeded when springing back to the carry position.
[0085] Inthe situation of Figure 2C the left-hand hook
(1) can no longer be carried along by its top knife (12).
For during the upward movement of the top knife (12)
over the distance (d), the hook (1) moves downwards
over the same distance (d), so that the relative move-
ment of the hook (1) with respect to the top knife (12) is
equal to 2d. On the other hand, the vertical distance be-
tween the top end (8) of the hook (1) and the carrier
flange of the top knife (12) is only equal to d in the situ-
ation of Figure 2A.

[0086] The top knife (12) is thus already above its car-
ry zone. Said carry zone (i.e. the path of a top knife on
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which said knife can carry along a hook (1), (2)) conse-
quently extends above the bottom dead centre of the
top knife (12) over a vertical distance which is less than
d.

[0087] Figure 2D shows the situation when the left-
hand top knife (12) has reached its top dead centre. The
left-hand hook (1) at that moment has been taken by its
bottom knife (14) to the height (-h). The right-hand hook
(2) has been taken to the selection height (S) by its bot-
tom knife (15). Through passing from the situation of
Figure 2A to the situation of Figure 2D, the left-hand
hook (1) has been taken a height (h) lower, while the
right-hand hook has been taken upwards over the same
height (h). The warp threads consequently remain in the
same position, the "Down" position (O).

[0088] Figures 3A and 3B show the same situations
as the respective Figures 2A and 2B. However, in the
situation of Figure 3C (when the left-hand top knife (12)
has left the carry zone) the control element (20) remains
in operation, in order to retain the left-hand hook (1) in
the non-carry position. This operation remains retained
until the left-hand hook (1) has been moved downwards
to the retention height (V). At that moment the operation
of the control element can be ended, since the hook (1)
is retained in the non-carry position by an upward pro-
jecting edge on the top side of the projection. When the
left-hand knife (12) has reached its top dead centre (Fig-
ure 3D), the left-hand (1) and the right-hand hook (2)
are situated at the retention height (V) and at the selec-
tion height (S) respectively. Through passing from the
situation of Figure 3A to the situation of Figure 3D, the
right-hand hook (2) has been taken a height (h) higher,
while the left-hand hook (1) has remained at virtually the
same height. The warp threads have consequently been
taken a height (h) higher, to the "Middle" position.
[0089] The control element (20) and the top part of
one of the hooks (2) are shown in detail in Figures 4A
to 4E; in Figures 4A to 4D in the successive situations
in which the control element (20) is operated, in order
to have the hook (2) carried along by its bottom knife
(15), and in Figure 4E in the situation in which the hook
(2) is retained at the retention height (V).

[0090] The second embodiment of the jacquard ma-
chine according to this invention (see Figures 5A to 8C)
likewise has two top knives (12), (13), two bottom knives
(14), (15) and two interacting hooks (1), (2) connected
to the same system (5, 8, 9) for lifting warp threads as
that in the first embodiment.

[0091] Said hooks (1), (2) and knives (12), (13), (14),
(15) are provided in such a way that they can interact in
the same way as in the case of the first embodiment of
the jacquard machine.

[0092] The second embodiment differs from the first
in that the hooks (1), (2) along the edge of the control
element (20) are provided with a permanent magnet
(24), the magnetic north pole and south pole of which
are situated opposite a bottom coil (25) and a top coil
(26) respectively of the control element (20) when the
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hook is situated at the selection height (S). The control
element (20) is also provided so that it can exertan elec-
tromagnetic force of attraction and an electromagnetic
force of repulsion on the permanent magnet (24) of the
hooks (1), (2) situated at the selection height (S).
[0093] By passing an electric current in one direction
through the coil wires (see Figure 7C), a magnetic north
pole is created by the top coil (26) and a magnetic south
pole by the bottom coil (25). The north pole and the
south pole of the control element (20) are thus situated
opposite the south pole and the north pole respectively
of a permanent magnet (24). A force of attraction is thus
exerted on the permanent magnet (24), so that the hook
(1), (2) bends towards the control element (20). As a
result of this, a projection (22), (23) goes into the retain-
ing opening (16), (17) of the hook (1), (2). The hook (1),
(2) is thus situated in the first non-carry position.
[0094] By passing an electric current in the other di-
rection through the coil wires (see Figure 7B), a mag-
netic south pole is created by the top coil (25) and a
magnetic north pole by the bottom coil (26), so that a
force of repulsion is exerted on the permanent magnet
(24) of a hook (1), (2) situated at the selection height
(S). As a result, the hook (1), (2) bends away from the
control element (20), and its top end (3), (4) goes within
the range of the top knife (12), (13) which is situated in
its bottom dead centre and interacts with said hook (1),
(2). The hook (1), (2) is thus situated in the carry posi-
tion.

[0095] When no electric current is passed through the
coil wires (see Figure 7A), no magnetic force is exerted
on the permanent magnet (24) of a hook (1), (2) situated
at the selection height (S), so that the hook (1), (2) is
not bent. The knives (12), (13), (14), (15), the hooks (1),
(2) and the control element (20) are disposed in such a
way relative to each other that the top end (3), (4) of a
hook (1), (2) in this situation is situated outside the range
of its top knife (12), (13) when said knife is in the carry
zone, and the projection (22), (23) is not situated in the
retaining opening (16), (17). The hook (1), (2) is thus
situated in the second non-carry position, and can be
carried along by its bottom knife (14), (15).

[0096] The hooks (1), (2) in a variant embodiment
(see Figures 8A to 8C) can also be provided with a per-
manent magnet (24), the magnetic north pole of which
is situated at the side of the hook (1), (2) facing the con-
trol element (20), while the magnetic south pole is situ-
ated at the other side of the hook (1), (2). The coils (25),
(26) are then provided next to each other on either side
of the control element (20), so that each coil (25), (26)
can be situated opposite the magnetic north pole of the
permanent magnet (24) of one of the hooks (1), (2), if
said hook (1), (2) has been taken to the selection height
(S).

[0097] By creating a magnetic north pole with the coll
(25), (26) situated opposite a hook (1), (2), a magnetic
force of repulsion is exerted on the permanent magnet
(24) of said hook (1), (2) (see Figure 8C), and by creating
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a magnetic south pole with said coil (25), (26), the per-
manent magnet (24) is attracted (see Figure 8B). The
hook (1), (2) is situated in the carry position and in the
first non-carry position respectively. When no electric
current is passed through the coil wires, the hook (1),
(2) goes into the second non-carry position (see Figure
8C).

[0098] Figures 5A to 5C show how for a first shot the
three different positions (B, M, O) of the warp threads
are achieved. In Figures 6A to 6C this is shown for a
following shot. In each case one of the hooks (1), (2) is
situated at the selection height (S), while the other hook
(1), (2) is either taken to the height (-h) by its bottom
knife (14), (15) or retained at the selection height (S) by
a projection (22), (23), or is taken to the height (+h) by
its top knife (12), (13). In this way the warp threads are
taken into the respective positions "Down" (O), "Middle"
(M) and "Up" (B). These three different positions (B, M,
O) are achievable for each shot.

Claims

1. Three-position open-shed jacquard machine, com-
prising:

- asystem (5, 8, 9) with two interacting hooks (1),
(2) for lifting at least one warp thread on a weav-
ing loom,

- two top knives (12), (13) which are movable up
and down in phase opposition, and which in a
carry zone in the vicinity of their bottom dead
centre can carry along a respective hook (1),
(2) from a selection height (S) to a top position,

- means (22), (23) for retaining each hook (1), (2)
in the vicinity of the selection height (S), and

- acontrol element (20), by means of which the
respective hooks (1), (2) at a selection height
(S) can be taken into a carry position in which
the hook can be carried along by its top knife,
and into a non-carry position, in which the hook
(1), (2) is retained by a retaining means (22),
(23), and which can be operated to retain each
hook (1), (2) in the non-carry position during an
upward movement of its top knife (12), (13),

characterized in that the jacquard machine com-
prises two bottom knives (14, 15) which are mova-
ble up and down in phase position, and which in the
vicinity of their top dead centre can carry along a
respective hook (1), (2) from the selection height (S)
to a bottom position, while the top (12), (13) and bot-
tom knife (14), (15) interacting with the same hook
(1), (2) are movable in phase opposition; and in that
the control element (20) can be operated to retain
each hook in the non-carry position until its top knife
(12), (13) is situated outside the carry zone, and
subsequently to take the hook (1), (2) into the carry
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position, so that the hook can be carried along by
its downward moving bottom knife (14), (15).

Three-position jacquard machine according to
Claim 1, characterized in that the retaining means
(22), (23) are provided in order to retain each hook
(1), (2) taken into the non-carry position at a reten-
tion height (V) lower than the selection height (S);
and in that each hook (1), (2) taken into the non-
carry position at the selection height (S) is in inter-
action with its retaining element (22), (23), and in
that position is movable downwards until it is at the
retention height (V), so that the abovementioned
hook (1), (2) can be supported by its downward
moving bottom knife (14), (15) at least until its up-
ward moving top knife (12), (13) has left the carry
Zone.

Three-position open-shed jacquard machine ac-
cording to Claim 1, characterised in that each
hook (1), (2) is provided with retaining opening (16),
(17); in that two projections (22), (23) disposed at a
fixed height are provided, which projections can be
situated in the retaining opening (16), (17) of a re-
spective hook (1), (2), in order to retain said hook
(1), (2) at a retention height (V) lower down than the
selection height (S); in that each projection (22),
(23) goes into the retaining opening (16), (17) of a
respective hook (1), (2) through said hook at the se-
lection height (S) being taken into the non-carry po-
sition; and in that each hook (1), (2) taken into the
non-carry position, with a projection (22), (23) in its
retaining opening (16), (17), is movable from the se-
lection height (S) to the retention height (V), so that
said hook can be supported by its downard moving
bottom knife (14), (15), at least until its upward mov-
ing top knife (12), (13) has left the carry zone.

Three-position open-shed jacquard machine ac-
cordingto Claim 3, characterized in that the height
of the retaining opening (16), (17) of each hook (1),
(2) is such that the vertical play of the projection
(22), (23) provided for said hook (1), (2) in the re-
taining opening (16), (17) is at least equal to the dis-
tance (2d) between the selection height (S) and the
retention height (V) of the hook (1), (2).

Three-position open-shed jacquard machine ac-
cording to one of the Claims 2 to 4, characterized
in that each bottom knife (14), (15) in its top dead
centre can carry along a respective hook (1), (2)
from the selection height (S), and in that the carry
zone of each top knife (12), (13) extends above the
bottom dead centre of said top knife over a distance
which is less than the distance (2d) between the se-
lection height (S) and the retention height (V) of the
hook (1), (2), interacting with said top knife (12),
(13).
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6.

Three-position open-shed jacquard machine ac-
cording to one of the Claims 2 to 4, characterized
in that each bottom knife (14), (15) in its top dead
centre can carry along a respective hook (1), (2)
from the selection height (S), and in that the carry
zone of each top knife (12), (13) extends above the
bottom dead centre of said top knife over a distance
which is less than the distance (2d) between the se-
lection height (S) and the retention height (V) of the
hook interacting with said top knife (12), (13).

Three-position open-shed jacquard machine ac-
cording to one of the preceding claims, character-
ised in that the control element (20) is provided
with means (25), (26) for exerting an electomagnet-
ic force on the hooks (1), (2).

Three-position open-shed jacquard machine, com-
prising:

- asystem with two interacting hooks (1), (2) for
liting at least one warp thread on a weaving
loom,

- two top knives (12), (13) which are movable up
and down in phase opposition, and which in a
carry zone in the vicinity of their bottom dead
centre can carry along a respective hook (1),
(2) from a selection height (S) to a top position,

- means (22), (23) for retaining each hook (1), (2)
in the vicinity of the selection height (S),

- acontrol element (20), by means of which the
respective hooks (1), (2) at a selection height
(S) can be taken into a carry position, in which
the hook (1), (2) can be carried along by its top
knife (12), (13), and into
a first non-carry position, in which the hook (1),
(2) is retained by a retaining means (22), (23),

characterized in that the jacquard machine com-
prises two bottom knives (14, 15) which are mova-
ble up and down in phase opposition, and which in
the vicinity of their top dead centre can carry along
a respective hook (1),(2) from the selection height
(8S) to a bottom position while the top (12), (13) and
bottom knife (14), (15) interacting with the same
hook (1), (2) are movable in phase opposition; and
in that each hook (1), (2) at the selection height (S)
can also be taken into the following position by the
control element (20) :

- asecond non-carry position, in which the hook
(1), (2) is not retained by a retaining means
(22), (23) and can be carried along by its bottom
knife (14), (15).

Three-position open-shed jacquard machine ac-
cording to Claim 8, characterised in that each
hook (1), (2) is provided with a magnetized element
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(24); in that the control element (20) is provided with
means (25), (26) which can be operated in such a
way that they exert a magnetic force of attraction
and a magnetic force of repulsion on the respective
magnetized elements (24), in order to take a hook
(1), (2) situated at the selection height (S) into two
different positions, while the third position can be
achieved by not operating the above mentioned
means (25), (26), so that no magnetic force is ex-
erted.

Three-position open-shed jacquard machine ac-
cording to Claim 9, characterised in that each
hook (1), (2) is taken into the carry position under
the influence of a magnetic force of repulsion, is tak-
en into the first non-carry position under the influ-
ence of a magnetic force of attraction, and is situ-
ated in the second non-carry position when no mag-
netic force is exerted on the hook (1), (2).

Three-position open-shed jacquard machine ac-
cording to one of the preceding claims, character-
ised in that the system (5), (8), (9) for lifting at least
one warp thread comprises a lifter element (8) with
a first (6) and a second lifter roller (7), a first lifter
cord (5), which is passed under the first lifter roller
(16) and connects the two hooks (1), (2), and a sec-
ond lifter cord (9), which is attached over the second
lifter roller (7), and at the other en (11) is provided
with means for lifting one or more warp treads.

Patentanspriiche

1.

Dreistellungs-Offenfach-Jacquardmaschine beste-
hend aus:

- einem System (5, 8, 9) mit zwei zusammenar-
beitenden Platinen (1), (2) zum Aufheben von
wenigstens einem Kettfaden auf einer Webma-
schine,

- zwei Oberklingen (12), (13) die gegenphasig
auf und ab bewegbar sind, und die in einem
Tragerbereich in der Nahe ihres unteren Tot-
punkts eine entsprechende Platine (1), (2) aus
einer Auswahlhéhe (S) zu einer oberen Positi-
on mitnehmen koénnen,

- Mitteln (22), (23) zum Halten jeder Platine (1),
(2) in der Nahe der Auswahlhéhe (S) und

- einem Steuerelement (20), mit Hilfe dessen die
entsprechenden Platinen (1), (2) in der Aus-
wahlhéhe (S) zu einer Tragerstellung mitge-
nommen werden kénnen in der die Platine von
seiner Oberklinge mitgenommen werden kann,
und zu einer Nichttragerstellung, in der die Pla-
tine (1), (2) von einem Haltemittel (22) (23) fest-
gehalten wird, und das betéatigt werden kann
um jede Platine (1), (2) wahrend einer Auf-
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wartsbewegung ihrer Oberklinge (12), (13) in
der Nichttragerstellung festzuhalten,

dadurch gekennzeichnet, dass die Jacquardma-
schine besteht aus zwei Unterklingen (14, 15) die
gegenphasig auf und ab bewegbar sind, und die in
der N&he ihres oberen Totpunkts eine entsprechen-
de Platine (1), (2) aus der Auswahlhdhe (S) zu einer
unteren Stellung mitnehmen kénnen, wahrend die
mit derselben Platine (1), (2) zusammenarbeiten-
den Oberklinge (12), (13) und Unterklinge (14), (15)
gegenphasig bewegbar sind; und dadurch, dass
das Steuerelement (20) betatigt werden kann um
jede Platine in der Nichttragerstellung festzuhalten
bis ihre Oberklinge (12), (13) sich ausserhalb des
Tragerbereichs befindet und anschlieBend die Pla-
tine (1), (2) in die Tragerstellung mitzunehmen, so
dass die Platine von seiner abwartsbewegenden
Unterklinge (14), (15) mitgenommen werden kann.

Dreistellungs-Offenfach-Jacquardmaschine nach
Anspruch 1, dadurch gekennzeichnet, dass die Hal-
temittel (22), (28) vorgesehen sind um jede in die
Nichttrdgerstellung mitgenommene Platine (1), (2)
in einer Haltehdéhe (V), niedriger als die Auswahl-
héhe (S) festzuhalten; und dadurch, dass jede in
die Nichttréagerstellung in der Auswahlhéhe (S) mit-
genommene Platine (1), (2) mit seinem Halteele-
ment (22), (23) zusammenarbeitet, und in dieser
Stellung abwarts bewegbar ist bis sie sich in der
Haltehéhe (V) befindet, so dass die obenerwahnte
Platine (1), (2) von ihrer abwéartsbewegungden Un-
terklinge (14), (15) unterstiitzt werden kann, wenig-
stens bis ihre aufwartsbewegende Oberklinge (12),
(13) den Tragerbereich verlassen hat.

Dreistellungs-Offenfach-Jacquardmaschine nach
Anspruch 1, dadurch gekennzeichnet, dass jede
Platine (1), (2) mit einer Haltedffnung (16), (17) ver-
sehen ist; dadurch, dass zwei in einer festen Hohe
angeordnete Vorspriinge (22), (23) vorgesehen
sind, welche Vorspriinge in die Halteéfinungen (16),
(17) einer entsprechenden Platine (1), (2) platzfin-
den kénnen um besagte Platine (1), (2) in einer Hal-
tehdhe (V), niedriger als die Auswahlhéhe (S) fest-
zuhalten; dadurch, dass jeder Vorsprung (22), (23)
in die Haltedffnung (16), (17) einer entsprechenden
Platine (1), (2) geht von der besagten Platine in der
Auswahlhéhe (S) in die Nichttragerstellung ge-
bracht wird, und dadurch, dass jede in die Nichttra-
gerstellung gebrachte Platine (1), (2), mit einem
Vorsprung (22), (23) in seiner Haltedffnung (16),
(17) aus der Auswahlhdhe (S) in die Haltehdhe (V)
bewegbar ist, so dass besagte Platine von ihrer ab-
wartsbewegenden Unterklinge (14), (15) unter-
stlitzt werden kann, wenigstens bis ihre aufwarts-
bewegende Oberklinge (12), (13) den Tragerbe-
reich verlassen hat.
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Dreistellungs-Offenfach-Jacquardmaschine nach
Anspruch 3, dadurch gekennzeichnet, dass die H6-
he der Haltedffnung (16), (17) jeder Platine (1), (2)
derart ist, dass das fur besagte Platine (1), (2) in
der Haltedffnung (16), (17) vorgesehene senkrech-
te Spiel des Vorsprungs (22), (23) wenigstens dem
Abstand (2d) zwischen der Auswahlhdhe (S) und
der Haltehéhe (V) der Platine (1), (2) gleich ist.

Dreistellungs-Offenfach-Jacquardmaschine nach
irgendeinem der Anspriiche 2 bis 4, dadurch ge-
kennzeichnet, dass jede Unterklinge (14), (15) in ih-
rem oberen Totpunkt eine entsprechende Platine
(1), (2) aus der Auswahlhéhe (S) mitnehmen kann
und dadurch, dass der Tragerbereich jeder Ober-
klinge (12), (13) sich oberhalb des unteren Tot-
punkts besagter Oberklinge liber einen Abstand er-
streckt, die weniger ist als der Abstand (2d) zwi-
schen der Auswahlhéhe (S) und der Haltehdhe (V)
der mit besagter Oberklinge (12), (13) zusammen-
arbeitenden Platine (1), (2).

Dreistellungs-Offenfach-Jacquardmaschine nach
irgendeinem der Anspriiche 2 bis 4, dadurch ge-
kennzeichnet, dass jede Unterklinge (14), (15) in ei-
nem oberen Totpunkt eine entsprechende Platine
(1), (2) aus der Auswahlhéhe (S) mitnehmen kann
und dadurch, dass der Tragerbereich jeder Ober-
klinge (12), (13) sich oberhalb des unteren Tot-
punkts besagter Oberklinge liber einen Abstand er-
streckt, die weniger ist als der Abstand (2d) zwi-
schen der Auswahlhéhe (S) und der Haltehdhe (V)
der mit besagter Oberklinge (12), (13) zusammen-
arbeitenden Platine.

Dreistellungs-Offenfach-Jacquardmaschine nach
irgendeinem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass das Steuerelement
(20) mit Mitteln (25), (26) versehen ist um eine elek-
tromagnetische Kraft auf die Platinen (1), (2) aus-
zulben.

Dreistellungs-Offenfach-Jacquardmaschine beste-
hend aus:

- einem System mit zwei zusammenarbeitenden
Platinen (1), (2) zum Autheben von wenigstens
einem Kettfaden auf einer Webmaschine,

- zwei Oberklingen (12), (13) die gegenphasig
auf und ab bewegbar sind, und die in einem
Tragerbereich in der Nahe ihres unteren Tot-
punkts eine entsprechende Platine (1), (2) aus
einer Auswahlhéhe (S) zu einer oberen Stel-
lung mitnehmen kénnen,

- Mitteln (22), (23) zum Halten jeder Platine (1),
(2) in der Nahe der Auswahlhéhe (S),

- einem Steuerelement (20), mit Hilfe dessen die
entsprechenden Platinen (1), (2) in der Aus-
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20

wahlhéhe (S) zu einer Tragerstellung mitge-
nommen werden kénnen in die die Platine von
seiner Oberklinge mitgenommen werden kann,
und zu einer ersten Nichttragerstellung, in der
die Platine (1), (2) von einem Haltemittel (22)
(23) festgehalten wird,

dadurch gekennzeichnet, dass die Jacquardma-
schine besteht aus zwei Unterklingen (14, 15) die
gegenphasig auf und ab bewegbar sind, und die in
der N&he ihres oberen Totpunkts eine entsprechen-
de Platine (1), (2) aus der Auswahlhéhe (S) zu einer
unteren Stellung mitnehmen kdénnen, wahrend die
mit derselben Platine (1), (2) zusammenarbeitend
Oberklinge (12), (13) und Unterklinge (14), (15) ge-
genphasig bewegbar sind; und dadurch, dass jede
Platine (1), (2) in der Auswahlhdhe (S) vom Steu-
erelement (20) ebenfalls in die nachfolgende Stel-
lung mitgenommen werden kann:

- eine zweite Nichttragerstellung, in der die Pla-
tine (1), (2) nicht von einem Haltemittel (22),
(23) festgehalten wird und von seiner Unterklin-
ge (14), (15) mitgenommen werden kann.

Dreistellungs-Offenfach-Jacquardmaschine nach
Anspruch 8, dadurch gekennzeichnet, dass jede
Platine (1), (2) mit einem magnetisierten Element
(24) versehen ist; dadurch, dass das Steuerele-
ment (20) mit Mitteln (25), (26) versehen ist, die der-
art betatigt werden kdnnen, dass sie eine magneti-
sche Anziehungskraft und eine magnetische Absto-
Bungskraft auf die entsprechenden magnetisierten
Elemente (24) auslben kdnnen um eine, in der Aus-
wahlhdéhe (S) befindliche Platine (1), (2) in zwei ver-
schiedene Stellungen mitnehmen zu kénnen, wah-
rend die dritte Stellung erreicht werden kann indem
die obenerwdhnten Mittel (25), (26) nicht betatigt
werden, so dass keine magnetische Kraft ausgeiibt
wird.

Dreistellungs-Offenfach-Jacquardmaschine nach
Anspruch 9, dadurch gekennzeichnet, dass jede
Platine (1), (2) unter EinfluB einer magnetischen
AbstoBungskraft in die Tragerstellung gebracht
wird, unter EinfluB einer magnetischer Anziehungs-
kraft in die erste Nichttragerstellung gebracht wird
und sich in der zweiten Nichttragerstellung befindet
wenn keine magnetische Kraft auf die Platine (1),
(2) ausgelibt wird.

Dreistellungs-Offenfach-Jacquardmaschine nach
irgendeinem der vorhergehenden Anspriche, da-
durch gekennzeichnet, dass das System (5), (8), (9)
zum Aufheben von wenigstens einem Kettfaden ein
Hebeelement (8) umfasst mit einer ersten (6) und
einer zweiten Heberolle (7), einem ersten Hebeseil
(5), das unterhalb der ersten Heberolle (16) gefiihrt
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wird und die zwei Platinen (1), (2) verbindet, und
einem zweiten Hebeseil (9), das Uber die zweite He-
berolle (7) befestigt ist, und am anderen Ende (11)
mit Mitteln versehen ist um einen oder mehrere
Kettfaden aufzuheben.

Revendications

Mécanique Jacquard a pas ouvert & trois positions
comprenant:

- un systéme (5, 8, 9) avec deux crochets inte-
ractifs (1), (2) pour lever au moins un fil de chai-
ne sur un métier a tisser,

- deux lames supérieures (12), (13), qui peuvent
&tre déplacées de haut en bas en opposition de
phase, et qui dans une zone de portage a proxi-
mité de leur point mort inférieur peuvent empor-
ter un crochet respectif (1), (2) d'une hauteur
de sélection (S) a une position supérieure,

- des moyens (22), (23) pour retenir chaque cro-
chet (1), (2) a proximité de la hauteur de sélec-
tion (S), et

- un élément de commande (20), au moyen du-
quel les crochets respectifs (1), (2) & une hau-
teur de sélection (S) peuvent étre emportés
dans une position porteuse, dans laquelle le
crochet peut &tre emporté par sa lame supé-
rieure dans une position non porteuse dans la-
quelle le crochet (1), (2) est retenu par un
moyen de retenu (22), (23), et qui peut étre ma-
noeuvré pour retenir chaque crochet (1), (2)
dans la position non porteuse durant un mou-
vement montant de sa lame supérieure (12),
(13),

caractérisée en ce que la mécanique Jacquard
comprend deux lames inférieures (14), (15) qui
peuvent étre déplacées de haut en bas en opposi-
tion de phase et qui a proximité de leur point mort
supérieur peuvent emporter un crochet (1), (2) res-
pectif de la hauteur de sélection (S) & une position
inférieure, pendant que les lames inférieures (12),
(13) et inférieures (14), (15) interagissant avec le
méme crochet (1), (2) peuvent étre déplacées en
opposition de phase; et en ce que I'élément de com-
mande (20) peut étre actionné pour retenir chaque
crochet dans la position non porteuse jusqu'a ce
que sa lame supérieure (12), (13) se trouve a l'ex-
térieur de la zone de portage, et d'emporter ensuite
le crochet (1), (2) dans la position porteuse, de ma-
niére a ce que le crochet peut étre emporté par sa
lame inférieure (14), (15) descendante.

Mécanique Jacquard a pas ouvert & trois positions
selon la revendication 1, caractérisée en ce que les
moyens de retenue (22),(23) sont prévus afin de re-
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tenir chaque crochet (1), (2) emportés dans la po-
sition non porteuse & une hauteur de retenue (V)
inférieure & la hauteur de sélection (S); et en ce que
chaque crochet (1), (2) emporté dans la position
non porteuse & la hauteur de sélection (S) est en
interaction avec son élément de retenue (22), (23),
et dans cette position peut étre descendu jusqu'a
ce qu'il se trouve a la hauteur de retenue (V), de
maniére a ce que le crochet susmentionné (1), (2)
puisse étre supporté par sa lame inférieure (14),
(15) descendante, du moins jusqu'a ce que sa lame
supérieure (12), (13) montante & quittée la zone de
portage.

Mécanique Jacquard a pas ouvert a trois positions
selon la revendication 1, caractérisée en ce que
chaque crochet (1), (2) est muni d'une ouverture de
retenue (16), (17); en ce que deux saillies (22), (23),
disposées a une hauteur fixe sont prévues, lesquel-
les saillies peuvent étre placées dans l'ouverture de
retenue (16), (17)d'un crochet (1), (2) respectif, afin
de retenir ledit crochet (1), (2) & une hauteur de re-
tenue (V) inférieure a la hauteur de sélection (S);
en ce que chaque saillie (22), (23) s'introduit dans
l'ouverture de retenue (16), (17) d'un crochet (1),
(2) respectif par ledit crochet & la hauteur de sélec-
tion (S) étant emporté dans la position non porteu-
se; et en ce que chaque crochet (1), (2) emporté
dans la position non porteuse, avec une saillie (22),
(23) dans son ouverture de retenue (16), (17) peut
étre déplacé de la hauteur de sélection (S) a la hau-
teur de retenue (V), de maniére a ce que ledit cro-
chet puisse étre supporté par sa lame inférieure
descendante (14), (15), du moins jusqu'a ce que sa
lame supérieure montante (12), (13) ait quittée la
zone de portage.

Mécanique Jacquard a pas ouvert a trois positions
selon la revendication 3, caractérisée en ce que la
hauteur de l'ouverture de retenue (16), (17) de cha-
que crochet (1), (2) est telle que le jeu vertical de la
saillie (22), (23) prévu pour ledit crochet (1), (2)
dans l'ouverture de retenue (16), (17) est au moins
égal a la distance (2d) entre la hauteur de sélection
(S) et la hauteur de retenue (V) du crochet (1), (2).

Mécanique Jacquard a pas ouvert a trois positions
selon l'une quelconque des revendications 2 a 4,
caractérisée en ce que chaque lame inférieure (14),
(15) & son point mort supérieur peut emporter un
crochet respectif (1), (2) de la hauteur de sélection
(8), eten ce que la zone de portage de chaque lame
(12), (13) s'étend au-dessus du lame inférieure de
ladite lame supérieure sur une distance qui est in-
férieure & la distance (2d) entre la hauteur de sé-
lection (S) et la hauteur de retenue (S) du crochet
(1), (2) interagissant avec ladite lame supérieure
(12), (13).
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Mécanique Jacquard a pas ouvert & trois positions
selon l'une quelconque des revendications 2 a 4,
caractérisée en ce que chaque lame inférieure (14),
(15) a son point mort supérieur peut emporter un
crochet respectif (1), (2) de la hauteur de sélection
(S), etence que la zone de portage de chaque lame
(12), (13) s'étend au-dessus du lame inférieure de
ladite lame supérieure sur une distance qui est in-
férieure a la distance (2d) entre la hauteur de sé-
lection (S) et la hauteur de retenue (S) du crochet
interagissant avec ladite lame supérieure (12), (13).

Mécanique Jacquard a pas ouvert & trois positions
selon l'une quelconque des revendications précé-
dentes, caractérisée en ce que |'élément de com-
mande (20) est muni de moyens (25), (26) pour
exercer une force électromagnétique sur les cro-
chets (1), (2).

Mécanique Jacquard a pas ouvert & trois positions
comprenant:

- un systéme avec deux crochets interactifs (1),
(2) pour lever au moins un fil de chaine sur un
métier a tisser,

- deux lames supérieures (12), (13), qui peuvent
&tre déplacées de haut en bas en opposition de
phase, et qui dans une zone de portage a proxi-
mité de leur point mort inférieur peuvent empor-
ter un crochet respectif (1), (2) d'une hauteur
de sélection (S) a une position supérieure,

- des moyens (22), (23) pour retenir chaque cro-
chet (1), (2) a proximité de la hauteur de sélec-
tion (S),

- un élément de commande (20), au moyen du-
quel les crochets respectifs (1), (2) & une hau-
teur de sélection (S) peuvent étre emportés
dans une position porteuse, dans laquelle le
crochet peut &tre emporté par sa lame supé-
rieure (12), (13), et dans une premiére position
non porteuse dans laquelle le crochet (1), (2)
est retenu par un moyen de retenu (22), (23),

caractérisée en ce que la mécanique Jacquard
comprend deux lames inférieures (14), (15) qui
peuvent étre déplacées de haut en bas en opposi-
tion de phase et qui a proximité de leur point mort
supérieur peuvent emporter un crochet (1), (2) res-
pectif de la hauteur de sélection (S) & une position
inférieure, pendant que les lames supérieures (12),
(13) et inférieures (14), (15) interagissant avec le
méme crochet (1), (2) peuvent étre déplacées en
opposition de phase; et en ce que chaque crochet
(1), (2) & la hauteur de sélection (S) peut également
étre emporté dans la position suivante par I'élément
de commande (20):

- une deuxiéme position non porteuse, dans la-
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quelle le crochet (1), (2) n'est pas retenu par un
moyen de retenue (22), (23) et peut &tre em-
porté par sa lame inférieure (14), (15).

Mécanique Jacquard a pas ouvert a trois positions
selon la revendication 8, caractérisée en ce que
chaque crochet (1), (2) est muni d'un élément ma-
gnétisé (24); en ce que I'élément de commande (20)
est muni de moyens (25), (26) qui peuvent étre ma-
noeuvrés de telle maniére qu'ils exercent une force
magnétique d'attraction et une force magnétique ré-
pulsive sur les éléments magnétisés (24), afind'em-
porter un crochet (1), (2) se trouvant a la hauteur
de sélection (S) dans deux positions différentes,
pendant que la troisidme position peut étre atteinte
en ne pas manoeuvrant les moyens (25), (26) sus-
mentionnés, de maniére qu'aucune force magnéti-
que ne soit exercée.

Mécanique Jacquard a pas ouvert a trois positions
selon la revendication 9, caractérisée en ce que
chaque crochet (1), (2) est emporté dans la position
porteuse sous l'influence d'une force magnétique
répulsive, est emporté dans la premiére position
non porteuse sous l'influence d'une force magnéti-
que d'attraction et se trouve dans la deuxiéme po-
sition non porteuse lorsqu'aucune force magnéti-
que n'est exercée sur le crochet (1), (2).

Mécanique Jacquard a pas ouvert a trois positions
selon l'une quelconque des revendications précé-
dentes, caractérisée en ce que le systéme (5), (8),
(9) pour lever au moins un fil de chaine comprend
un élément de levage (8) avec un premier (6) et un
deuxiéme rouleau de levage (7), une premiére cor-
de de levage (5), qui est passée en-dessous du pre-
mier rouleau de levage (16) et relie les deux cro-
chets (1), (2) et une deuxiéme corde de levage (9)
qui est attachée sur le deuxiéme rouleau de levage
(7) et qui & l'autre extrémité est munie de moyens
pour lever un ou plusieurs fils de chaine.
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