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Description

The present invention relates to apparatus for use
is making a woven seam in woven fabric belts, and more
particularly to apparatus for forming woven seams in
long fabric belts of the type employed in the paper in-
dustry in the Fourdrinier section of paper machines.

Machinery used in the paper industry commonly
employs large woven fabric belts which may be 150 feet
(45.8 m) long and 200 inches (5 m) wide or more. A belt
of this type is woven on large looms and then the oppo-
site ends of the belt are woven together in a laborious
process to form a seamless belt. It is critical to the paper
making process that the woven seam be flawless. The
process for forming the woven seam has, up to now,
been done primarily by hand and by fraying the filaments
at the opposite ends of the woven fabric belt and by then
weaving the filaments together into the other end of the
belt. Since these woven belts may comprise a densely
woven fabric of very fine filaments or threads, the man-
ual seam weaving process is exacting and time consum-
ing. It is difficult for the seam weaver to grasp the indi-
vidual filaments in the proper sequence, yet it is imper-
ative that the seam weaver produce a perfect and con-
tinuous woven product. If the filaments are not woven
together in the proper order, the fabric is worthless. The
seam weaver must also take great care to be sure that
the woven filaments are not twisted and such that each
knuckle of the seam filaments is properly oriented with
respect to the other theads of the fabric.

As aresult of the extreme care which must be taken
with the seam weaving process, manual seam weaving
requires a considerable number of hours of work for
wide belts. Due to the time required and the level of skill
necessary, the seam weaving process is very expensive
and forms a substantial portion of the cost of the finished
product.

Due to the expense of this masual seam weaving
process, efforts have been made to automate the meth-
od for forming a woven seam and endless woven fabric
belts. Prior to the present invention, such efforts have
been unsuccessful.

One prior art appafatus has been developed for use
in combination with manual seaming and for forming the
shed openings. This apparatus is intended to reduce
some of the effort required by the seam weaver yet it
still requires manual weaving operations. This appara-
tus employs Jacquard devices such as those produced
by Samuel Dracup & Sons, Ltd., Lane Close Mills, Great
Horton, Bradford, West Yorkshire, England.

Another example of the prior art attempts at provid-
ing a mechanised means for forming a woven seam is
illustrated in EP-A-0043441, which discloses apparatus
for use with means for supporting a strip of weft threads
in parallel relation and for supporting the opposite ends
of the fabric in closely spaced relation on opposite sides
of the strip of weft threads, the opposite ends of the fab-
ric each including a fringe of warp threads which are
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supported such that they can be interweaved with the
weft threads supported between the opposite ends to
thereby form a woven seam, the apparatus comprising
Jacquard means for causing the weft threads to form
successive shed openings, first separating means for
separating successive ones of the warp threads from
one fringe, a first interlace arm for pulling a separated
warp thread through a shed opening, a first transfer arm
for receiving a separated warp thread from the first sep-
arating means and delivering it to the first interlace arm,
said first interlace arm comprising means at its end for
selectively gripping awarp thread and said interlace arm
being supported for movement from a first position
wherein the end of the interlace arm extends through
the shed opening to grip a warp thread delivered by the
first transfer arm and a second position wherein the end
of the interlace arm is retracted from the shed opening
to pull the warp thread through the shed opening, and
said first transfer arm having means for gripping a warp
thread, the first transfer arm being supported for move-
ment between a first position wherein the transfer arm
is able to grip a warp thread from the first separating
means and a second position wherein the first transfer
arm carries the warp thread to a position wherein the
warp thread can be gripped by the end of the first inter-
lace arm when the end of the interlace arm.extends
through the shed opening, the apparatus also compris-
ing second separating means, a second transfer arm
and a second interlace arm, similar to said first separat-
ing means, said first transfer arm and said first interlace
arm, and operable in a similar manner during the next
shed opening to separate the next warp thread from the
other fringe and feed it through said next shed opening.
In this apparatus, each separating means takes the form
of a rotating disc assembly.

DE-U-8122451 discloses another example of an
automatic seam weaving apparatus, in which the corre-
sponding end threads of the fringes supported at oppo-
site sides of the seam are separated from the fringes
and inserted one after the other through a shed opening
by respective thread separators, transfers members
which grip the thread from the separator and deliver it
to a position close to the shed opening, and members
which receive the thread from the transfer member and
insert it into the shed opening, each thread being ex-
tracted from the shed opening at a selected position
across the shed by means of a plunger tool which is
moved from above downwards into the shed to grip the
thread and back upwards to extract the thread. After
each pair of end threads have been inserted and ex-
tracted, the shed opening is changed and the plunger
tool is moved to a different position across the shed for
the next pair of end threads.

DE-U-8122450 discloses a separator device for sin-
gling out threads one at a time from the end of a row of
threads, the device being movable towards the end of
the row to engage and grip the end thread so that the
thread is separated from the row when the device is



3 EP 0 236 601 B2 4

moved away.

The present invention provides apparatus for form-
ing a seam as defined in claim 1.

Further advantageous features are set out in the de-
pendent claims.

The present invention provides an improved appa-
ratus for forming a woven seam joining together the op-
posite ends of woven fabrics such as fabrics employed
on the Fourdrinier section of paper machines. The ap-
paratus of the invention provides a means for mechan-
ically forming a seam and greatly reduces the amount
of hand labor otherwise required in the seaming opera-
tion.

The use of a Jacquard machine facilitates control
of the shed opening to produce any desired combination
and the position of the pins produced can have any se-
lected combination and the seam width can be varied
substantially depending upon the fabric being seamed.

Another of the preferred features of the invention is
in the construction of the heddles and the provision of
heddles which do not require threading of weft threads
through the eyelets as is required by prior art or conven-
tional eyelets of a Jacquard device. The heddles provid-
ed by the present invention are constructed such that
they cas be placed around the weft threads and to en-
gage the weft threads, and it is not necessary to thread
the weft threads through the heddles. The heddles are
also constructed such that once they surround a weft
thread, the weft thread is freely slidable in the heddle in
the direction of the weft thread and this prevents stretch-
ing of the weft threads.

In an embodiment where reed dents are employed,
the beating of the warp thread against the seam face
propagates across the seam face. This has the effect of
causing the knuckles of the warp threads to be properly
positioned with respect to the knuckles of the weft
threads and tends to prevent undesirable twisting of the
warp threads.

One of the advantages of the apparatus embodying
the invention is that it is capable of making any seam
style required and is not limited to producing just one
type of seam style. This feature is provided by the em-
ployment of the Jacquard heddling apparatus in combi-
nation with the other apparatus to be described below.
The joint locations can be programmed and located as
required.

Another advantage of the apparatus embodying the
invention is that the controlled sequence of operation
can be reversed. In the event that the apparatus pro-
duces a flaw in the woven seam thereby causing the
machine to stop, the operator can reverse the heddling
sequence to permit the seam to be unwoven and cor-
rected.

Apparatus for use in making a woven seam in wo-
ven fabric belts in accordance with the invention will now
be described, by way of example only, with reference to
the accompanying diagrammatic drawings, in which:

Figure 1 is a schematic perspective view of the ap-
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paratus embodying the invention and for use in sepa-
rating the warp threads from the fringe and for feeding
themthrough a shed opening formed in the weft threads.

Figure 2 is a view similar to Figure 1 and showing
athread separator having separated a warp thread from
the fringe of one end of the fabric.

Figure 3 is a view similar to Figures 1 and 2 and
showing a transfer arm transferring the separated
thread to an interlace arm which extends through the
shed opening.

Figure 4 is a view similar to Figures 1-3 and further
showing the interlace arm pulling the selected warp
thread through the shed opening.

Figure 5 is a side elevation view of apparatus em-
bodying the invention.

Figure 6 is an enlarged side elevation view of the
portion of the apparatus illustrated in Figure 5.

Figure 7 is an enlarged side elevation view of a por-
tion of the apparatus illustrated in Figure 5 and illustrat-
ing the lay and reed mechanism and the heddles form-
ing the shed opening.

Figure 8 is a view taken along line 8-8 in Figure 6.

Figure 9 is a view taken generally along line 9-9

of Figure 6 and showing the thread separator appa-
ratus.

Figure 10 is a view taken along line 10-10 in Figure

Figure 11 is a view taken along line 11-11 of Figure

Figure 12 is an enlarged view of the end of transfer
arm of the apparatus shown in Fig. 9 and with portions
shown in cross section.

Figure 13 is a perspective view of a heddle illustrat-
ed in Fig. 7.

Figure 14 is an enlarged view of a portion of the
spring box of the apparatus illustrated in Figure 5.

Illustrated in Figure 1 is an apparatus embodying
the invention and for forming a woven seam 10 joining
the opposite ends 12 and 14 of a woven fabric belt The
opposite ends 12 and 14 of the woven fabric belt are
illustrated as being supported in spacedapart relation.
A strip 16 of woven material, having been cut from one
of the opposite ends 12 and 14 of the belt, is supported
between the opposite ends of the belt This strip is
clamped at one end and weights are attached to the op-
posite end of this strip so that it is pulled taut. The warp
threads are removed from the strip of material 16 locat-
ed between the opposite ends of the belt leaving only
the weft threads 18.

The opposite ends 12 and 14 of the fabric can be
supported in a conventional manner, with one end 12 of
the fabric supported over along metal tube and the other
end 14 similarly draped over a long metal tube. The met-
al tubes are supported at their opposite ends in a con-
ventional manner as is used in a manual seam weaving
process and with the metal tubes in spaced apart par-
allel relation. The metal tubes are spaced apart by a di-
mension sufficient to house the seam therebetween,
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and the seam weaving machine embodying the present
invention is positioned between the metal tubes and is
supported for linear movement in the direction of the lon-
gitudinal axis of elongated metal tubes.

The opposite ends 12 and 14 of the belt each in-
clude a fringe 20 formed by removing a majority of the
weft threads. In a preferred form of the invention, a few
weft threads are left at the edge of the fringe 20 to form
a relatively narrow ribbon 22 functioning to maintain the
warp threads 24 of the fringe 20 in the proper position
and to maintain proper relative alignment of the warp
threads 24 with respect to one another. The opposite
ends of the ribbon 22 are supported such that the warp
threads 24 forming the fringe 20 extend vertically up-
wardly from the peripheral edges of the strip 16 and in
spaced apart facing relation on opposite sides of the
strip.

The woven seam 10 is formed by separating a first
one of the warp threads or strands 24 of the fringe 20
and weaving it into the weft threads 18 of the strip. Then
a warp thread or strand 24 of the fringe at the opposite
end of the strip is separated, and this strand is woven
into the weft threads 18 of the strip. This cycle is repeat-
ed until a seam has been woven along the entire width
of the belt being seamed.

Figs. 1 and 2 illustrate schematically the means pro-
vided by the apparatus embodying the invention for sep-
arating successive ones of the warp threads 24 of the
fringe 20 such that they can then be woven into the weft
threads 18 of the strip 16. While this means for separat-
ing will be described in greater detail hereinafter, in the
construction shown in Figs. 1 and 2, it includes a recip-
rocably moveable thread separator 28, the thread sep-
arator 28 being moveable from a retracted position
shown in solid lines in Figs. 1 and 2 to a second or for-
ward position wherein the thread separator 28 can en-
gage or grip the next successive warp thread 24 of the
fringe 20. The thread separator 28 then moves to its re-
tracted position pulling the gripped thread 24 away from
the remainder of the fringe 20. One such thread sepa-
rator 28 is positioned adjacent each fringe 20.

The apparatus embodying the invention further in-
cludes a pair of transfer arms 30 positioned on opposite
sides of the seam 10. Each transfer arm 30 is supported
for pivotal movement about a horizontal axis parallel to
the warp threads in the woven seam 10. The free end
32 of each transfer arm 30 includes means for gripping
a warp thread 24 held by the thread separator 28 when
the thread separator 28 is in the retracted position as
shown in Figure 2. The free end 32 of the transfer arm
30 is positionable so that it can grip the selected warp
thread 24 when the thread separator 28 moves to the
retracted position. The transfer arm 30 is then pivotable
from the thread gripping position shown in Figs. 1 and
2 to a position shown in Fig. 3 wherein the free end of
the warp thread 24 is moved generally forwardly and
downwardly as seen in Figs. 1 through 4 to the position
shown in Fig. 3 wherein the free end of the warp thread
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24 is moved to the plane of the seam 10.

The apparatus embodying the invention further in-
cludes means for causing the weft threads 18 of the strip
16 to form a shed opening 36 as illustrated in Figs. 3
and 4. While this apparatus will be described in greater
detail hereinafter, it generally includes a Jacquard de-
vice of the type conventionally used to form a shed
opening in weaving apparatus.

The apparatus embodying the invention further in-
cludes a pair of interlace arms 40 supported for move-
ment between a position as shown in Fig. 3 wherein the
free end 42 of the interlace arm 40 extends through the
shed opening 36 to grip the warp thread 24 held by the
free end 32 of the transfer arm 30, and a retracted po-
sition shown in Fig. 4. The free end of the warp thread
24 is pulled by the interlace arm 40 through the shed
opening 36 to an opposite side of the seam 10.

The apparatus embodying the invention further in-
cludes a pair of extractor arms 44 positioned on opposite
sides of the seam 10, the extractor arms 44 being posi-
tioned closely adjacent the longitudinal edges of the
seam 10to be formed. Each extractor arm 44 is adapted
to move between an extended position as shown in Fig.
4 and wherein the free end of the extractor arm 44 is in
a position to grip a warp thread 24 held by the free end
of the interlace arm 40. The extractor arm 44 can thus
grip the end of the warp thread 24 which has been pulled
through the shed opening 36 by the interlace arm 40 as
shown in Fig. 4, and the extractor arm 44 can then be
moved rearwardly to the retracted position shown in
phantom in Fig. 4 wherein the gripped warp thread 24
is pulled against the seam face 46.

Using this apparatus, a selected warp thread 24 of
the fringe 20 is separated from the remaining warp
threads of the fringe, and fed by the transfer arm 30 and
the interlace arm 40 through the shed opening 36. The
warp thread 24 is then pulled against the seam face 46
by the exiractor arm 44. After the warp thread 24 is
pulled back by the extractor, a lay and reed mechanism
to be described hereinafter move forward and the reed
rolls to beat in the warp thread, and the reed then moves
backto the neutral position. The shed opening 36 is then
changed or reversed by operation of the Jacquard ma-
chine referred to above, and a warp thread 24 from the
fringe 20 on the opposite side of the seam 10 is then
selected and separated from that fringe. This warp
thread 24 is then gripped by a transfer arm 30 and con-
veyed to a position where it can be gripped by the free
end of an interlace arm 40 extending through the shed
opening 36. The extractor arm 40 can then engage the
warp thread 24 so as to pull it against the seam face 46.
After the warp thread 24 is pulled back by the extractor,
the lay and reed mechanism come forward and the reed
rolls to beat in the warp thread, and the reed moves back
to the neutral position. This process is repeated contin-
ually until each warp thread of the fringes 20 is woven
into the weft threads 18 of the strip 16 to thereby form
a woven seam joining the opposite ends 12 and 14 of
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the woven belt

Figure 5 illustrates more particularly a preferred
form of the apparatus embodying the invention and
adapted to accomplish the seam weaving process de-
scribed above. The apparatus shown in Figure 5 in-
cludes aframe structure 50 adapted to support the seam
weaving apparatus described above and supported for
movement by a plurality of wheels 52. The frame 50 is
supported for movement such that the seam weaving
apparatus supported by the frame 50 can move linearly
along the length of the seam 10 as the seam weaving
process proceeds. The machine frame 50 includes a
vertically positioned column 54 supporting a horizontal
cantilevered frame 56. The cantilevered frame in turn
supports the thread separating and weaving apparatus
described above. The vertical column 54 also supports
a control box 58 adapted to house conventional pneu-
matic controls used to control the operation of the thread
separating apparatus and the weaving apparatus. The
frame 50 further includes means providing a horizontal
flat surface for supporting the woven seam 10 joining
the opposite ends 12 and 14 of the woven fabric belt. In
the illustrated construction this flat surface is formed by
a sheet metal housing 51 supported by the frame 50 and
including a planar horizontal upper surface.

The frame 50 also supports a conventional Jac-
quard machine 60. The Jacquard machine being adapt-
ed to control the shed opening formed by the weft
threads 18 of the strip 16. In one preferred form of the
invention, the Jacquard machine can be a Jacquard de-
vice produced by Samuel Dracup & Sons, Lid., Lane
Close Mills, Great Horton, Bradford West Yorkshire,
England. This conventional and commercially available
Jacquard machine 60 is supported by the frame 50 such
that the needles of the Jacquard machine project up-
wardly and are adapted to move vertically in response
to operation of the Jacquard machine.

The frame also supports a heddling assembly 62
and a conventional spring box 64 mounted vertically
above the Jacquard machine 60. As is conventional, the
spring box 64 includes a large number of vertically
mounted coil springs, at least one spring being provided
for each of the weft threads 18 of the strip 16. A plurality
of heddles 66, 1o be described in greater detail herein-
after, are mounted between the springs of the spring box
64 and the vertically reciprocal needles of the Jacquard
machine 60. An individual heddle 66 surrounds each
one of the weft threads 18, and the heddles 66 are con-
nected to respective ones of the vertically oriented
springs of the spring box 64 and to respective ones of
the needles of the Jacquard machine 60. As is conven-
tional, the Jacquard machine 60 operates to cause se-
lected ones of the needles to be moved vertically there-
by causing a consequent vertical movement of the hed-
dle 66 connected to that needle. Such movement of the
heddles 66 results in movement of the weft threads 18
and formation of a shed opening. It will be understood
by those skilled in the art that by the use of the Jacquard

10

15

20

25

30

35

40

45

50

55

heddling device, the shed opening 36 formed by the weft
threads 18 can be varied in any desired pattem and the
width of the shed opening 36 can be varied depending
upon the seam style desired.

One of the features of the present invention is the
provision of heddles 66 which can be slideably placed
over the weft threads 18 and wherein the heddles are
constructed such that the individual weft threads 18 do
not have to be threaded through the heddles 66. Refer-
ring more particularly to the construction of the heddles
illustrated in the drawings, as shown in Fig. 13 each hed-
dle is comprised of a pair of thin metal blades 67 and 69
of substantially the same length. These blades 67 and
69 are positioned in parallel facing relation and a thin
circular metal disc 71 is positioned between the ends of
the blades so as to support these ends of adjacent par-
allel blades in spaced parallel facing relation. The circu-
lar metal disc has a thickness slightly greater than the
thickness of the weft threads. The blades 67 and 69 are
fixedly joined to the metal disc 71. While the means for
joining the blades 67 and 69 to the metal disc could have
various constructions, in one preferred form of the in-
vention, the blades 67 and 69 are laser welded to the
metal disc 71. The heddle 66 also includes a second
metal disc 73 positioned between the blades 67 and 69
adjacent the first metal disc 71 but spaced therefrom.
The second metal disc 73 is fixed to one of the blades
67 and includes a planar side adapted to contact the
other metal blade 69. In a preferred form of the inven-
tion, the blades 67 and 69 are flexible, and since the
blades are joined together at only one end, they can be
spread apart as shown in Fig. 13.

In operation, once the strip 16 of woven material is
laid in place and once the warp threads are removed,
heddles 66 are placed over individual weft threads 18.
The free ends of the blades 67 and 69 of the heddles
66 are separated and slipped over weft threads 18. The
blades 67 and 69 are sufficiently flexible that the blade
67 can be pulled away from the second disc 73 suffi-
dently that the weft thread 18 can be passed between
the blade 67 and the second disc so as to be positioned
between the discs 71 and 73 and the blades 67 and 69.
The weft thread is thus securely held in the heddle 66.

Referring now more particularly to the apparatus for
separating successive ones of the warp threads 24 from
the fringe 20, such that those successive warp threads
24 can be conveyed through the shed opening 36, the
means for separating the warp threads is illustrated
more particularly in Figs. 6 and 8-11. The apparatus on
one side of the woven seam 10 for separating warp
threads 24 and for feeding them into the weft threads
18 so as to form the woven seam is a mirror image of
the apparatus provided on the opposite side of the
seam. Accordingly, only the apparatus on one side of
the seam will be described in detail.

In the illustrated construction, a pair of depending
arms 70 extend downwardly from the free end of the
cantilevered frame 56, each of the arms 70 having an
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upper end fixed to the free end of the cantilevered frame
56. The downwardly depending arms 70 are substan-
tially the same in construction and accordingly, only one
will be described in detail. The downwardly depending
arms 70 each support a horizontally extending support
arm 72 (Figs. 6, 8 and 9) and a slide track or slide body
74. The means for separating successive warp threads
24 from the fringe 20 includes a separator body 28
adapted to be horizontally moveable from a retracted
position shown in phantom in Fig. 9 to an extended po-
sition wherein the separator body 28 can engage and
grip the next successive one of the warp threads 24 of
the fringe 20. Means are also provided for supporting
the separator body 28 for such reciprocal movement.
While the separator body 28 could be supported in var-
ious ways, in the illustrated construction, and as shown
in Fig. 11, the lower surface 76 of the slide track 74 in-
cludes an elongated, T-shaped groove 78 extending
along the length of the slide track 74, and a T-shaped
slide member 80 is housed in the groove 78 and is re-
ciprocably moveable therein in the direction of the lon-
gitudinal axis of the slide track 74. The separator body
28 is fixed to the slide member 80 so as to be recipro-
cably moveable with the slide member 80.

Means are also provided for causing reciprocable
linear movement of the separator body 28 between the
extended position and the retracted position. In the il-
lustrated embodiment of the invention, this means for
causing such movement includes a pneumatic cylinder
82 and piston 84. The cylinder 82 includes a forward
end fixedly joined to the slide track 74, and the free end
of the piston 84 is connected to the slide member 80.
While the pneumatic cylinder 82 could comprise any
suitable commercially available cylinder assembly, in
one preferred form of the invention, the piston and cyl-
inder can be commercially available products manufac-
tured by Kuhnke Pneumatic, Malente/Holstein, West
Germany.

Referring more particularly to the separator 28, in
the illustrated construction, it comprises a very small L-
shaped plate, the plate being positioned such that it de-
fines a generally horizontal plane and the leg of the "L"
86 extends forwardly toward the fringe. The separator
body 28 also includes a groove 88 formed at the juncture
of the leg 86 of the separator and the body portion, this
groove 88 being adapted to house a plurality of warp
threads 24 of the fringe 20. The separator 28 also in-
cludes a selection needle 90 housed in a narrow gener-
ally planar and horizontally oriented slot 91 bisecting a
portion of the separator body 28. The selection needle
90 is supported there for horizontal reciprocal move-
ment in the narrow planar slot 91 in a direction perpen-
dicular to the vertical plane defined by the fringe 20 of
warp threads 24. The selection needle 90 includes a
very small hook 92 adapted to engage a single warp
thread 24 of the fringe 20 and to clampingly force that
warp thread 24 against the surface 94 of the leg portion
86 of the separator body.
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Means are also provided for causing the selection
needle 90 to move reciprocably between a retracted po-
sition and a position wherein the hook portion 92 can
engage a warp thread. In the illustrated construction,
this means comprises a small pneumatic cylinder 96
fixed to the separator body 28 and a piston 98 being
connected to the selection needle 90. The cylinder 96
is connected to a source of air pressure by a flexible
hose 100.

Means are also provided for resiliently supporting
the selection needle 90 such that as the separator body
28 moves from the retracted position to the extended
position wherein the selection needle 90 engages the
leading warp thread 24, the selection needle 90 will yield
to the force applied on the selection needle 90 by the
warp thread 24 thereby preventing the separator appa-
ratus from causing the warp threads 24 to bunch up
when the warp threads are engaged by the selection
needle 90. In the illustrated construction, the horizontal
narrow slot 91 in the separator body supports the selec-
tion needle 90 such that it is moveable in the slot 91 in
a generally horizontal plane and toward and away from
the warp threads 24. A very light leaf spring 102 is
mounted in the slot 91 and yieldably resiliently supports
the selection needle 90. The leaf spring 102 is particu-
larly selected to support the selection needle but to per-
mit sufficient movement of the selection needle when it
engages the lead warp thread 24 and so as to prevent
bunching of the warp threads.

As best illustrated in Figure 6, in a preferred form of
the invention, the separator body 28 is supported such
that it is positioned between weft threads 22 of the rib-
bon supporting the free edge of the warp threads 24.
The separator body 28 is adapted to be slideable recip-
rocable in the direction of the weft threads 22 and be-
tween the weft threads. The weft threads 22 will thus
ensure alignment or proper positioning of the ends of
the warp threads 24 with respect to the separator body
28.

As previously stated, means are also provided for
gripping the warp thread 24 pulled away from the fringe
by the separator 28 and for moving the free end of the
warp thread 24 to a position adjacent the shed opening
36 and to one side of the shed opening 26 whereby the
warp thread 24 may be gripped by an interlace arm 40.
This means includes the transfer arm 30 best illustrated
in Figures 6 and 8-11. The transfer arm 30 is generally
L-shaped and induces one end 32 adapted to grip the
warp thread 24 and an opposite end 104 supported by
the frame. More particularly, the frame or support struc-
ture includes a rearwardly and horizontally extending
rigid arm 106 adapted to support the opposite end 104
of the transfer arm 30. The free end of the transfer arm,
i.e. that end 32 of the transfer arm 30 adapted to be po-
sitioned adjacent the separator assembly, includes
means for gripping the selected separated warp thread
24. While the means for gripping could have other con-
struction, as best shown in Figs. 9 and 12, a notch or
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opening 108 is cut in the free end 32 of the transfer arm
30, and the free end of the transfer arm is hollow and
functions as a cylinder 109. The cylinder houses a pneu-
matically operated piston 110, the piston 110 being sup-
ported for movement between a first position where in
the notch 108 is open and a second position wherein
the piston 110 moves toward the free end of the transfer
arm 30 to clamp the selected warp thread 24 against the
end of the notch 108 to thereby clampingly engage the
warp thread 24 as shown in Fig. 12.

Means are also provided for causing pivoting move-
ment of the transfer arm 30 such that the free end of the
warp thread 24 is carried downwardly toward the plane
of the woven seam and inwardly from a vertical plane
adjacent the edge of the seam to a position toward the
center of the seam. In the illustrated construction, this
means comprises a pneumatic rotary cylinder 112 fixed
to the support arm 106, and the piston 114 of the rotary
cylinder 112 also defines a cylinder of a pneumatic lin-
early extensible cylinder assembly. A reciprocable pis-
ton 116 is fixed to the end 104 of the transfer arm 30.
While the rotary piston 114 and cylinder 112 could com-
prise any conventional rotary pneumatic piston and cyl-
inder, in one embodiment of the invention, they can com-
prise a commercially available rotary piston and cylinder
manufactured by Microtechnik, Grenchen/Switzerland.

In operation of the transfer arm 30, it is initially po-
sitioned as shown in Figure 6 with the piston 110 (Fig.
12) housed in the free end 32 of the transfer arm 30 in
a retracted position. When the separator 28 functions to
grip awarp thread 24 and pull it away from the remaining
warp threads of the fringe 20, and when the separator
body 28 moves rearwardly, the warp thread 24 is pulled
into the notch 108 in the free end 32 of the transfer arm
30. The piston 110 in the free end 32 of the transfer arm
30 is then actuated so as to damp the warp thread 24
against the end wall 111 of the notch 108. The linear
piston 116 and cylinder 114 are then actuated to cause
inward movement of the transfer arm 30, i.e. movement
of the transfer arm 30 toward the center of the seam 10.
The free end 32 of the warp thread 24 is thus moved
away from the separator apparatus 28. The rotary cyl-
inder 112 of the transfer arm is then actuated to cause
rotation of the transfer arm 30 from the position shown
in Fig. 6 to a position wherein the free end of the transfer
arm 30 is adjacent the plane of the seam.

Means are also provided for gripping the warp
thread 24 held by the transfer arm 30 for pulling the free
end of the warp thread through the shed opening 36 to
the other side of the seam area. In the illustrated ar-
rangement, this means includes the interlace arm 40
supported for pivotal movement about a generally ver-
tical axis. In the illustrated arrange ment, the interlace
arm 40 is generally L-shaped and includes one end 120
pivotally supported for pivotal movement about a verti-
cal axis and an opposite or free end 122 supported for
movement in a generally horizontal path from one side
of the seam 10 through the shed opening 36 to an op-
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posite side of the seam. The free end 122 of the interlace
arm 40 is similar in construction to the free end 32 of the
transferarm 30 in that it also includes means for gripping
a warp thread as illustrated in Fig. 12. More particularly,
the free end 122 of the interlace arm 40 includes a notch
124 adapted to house the end of the warp thread, and
the free end 122 of the interlace arm 40 is tubular so as
to define a cylinder housing a piston moveable from a
retracted position to a warp thread damping position.

In operation of the interlace arm 40, prior to down-
ward pivotal movement of the transfer arm 30, the inter-
lace arm 40 will swing from a retracted position (Fig. 2)
through the shed opening 36 to the position illustrated
in Fig. 3 wherein the free end 122 of the interlace arm
40 is adjacent the edge of the seam 10. When the trans-
fer arm 30 is then caused to pivot downwardly, the free
end 32 of the transfer arm 30 will move downwardly over
the free end 122 of the interlace arm 40 thereby draping
the warp thread 24 over the free end 122 of the interlace
arm 40 such that the warp thread 24 can be received in
the notch 124 provided in the interlace arm 40. The pis-
ton in the free end of the interlace arm is caused to ex-
tend such that it will clampingly engage the warp thread
24, and the piston clamping means of the transfer arm
30 will release the warp thread. The transfer arm 30 will
be pivoted to its original position, and the interlace arm
40 will also be returned to its retracted position (Fig. 4)
with the free end 122 of the interlace arm 40 pulling the
warp thread 24 through the shed opening.

It should be understood that in other applications,
the interlace arm 40 could have other configurations,
and other means could be provided for causing transla-
tional movement of the free end 122 of the interface arm
40 for movement from the retracted position to a position
wherein the free end of the interlace arm extends
through the shed opening 36 to a position wherein the
free end 122 of the interlace arm 40 extends through the
shed opening 32 to a position where it can grip a warp
thread 24 held by the transferarm. For example, in other
embodiments, the interlace arm could be linear and a
relatively long stroke piston and cylinder could be pro-
vided for causing linear movement of an end of such an
interlace means.

Means are also provided for gripping the end of the
warp thread 24 supported by the free end 122 of the
interlace arm 40 after the interface arm has pulled the
end of the warp thread 24 through the shed opening 36
and for pulling this free end of the warp thread rearward-
ly and upwardly out of the shed area and for causing the
warp thread to engage the seam face 46. This means
also provides means for keeping tension on the warp
thread while reed dents can engage the warp thread and
force the warp thread against the seam face 46. This
means for gripping the end of the warp thread 24 in-
cludes an extractor gripper 44 which comprises a gen-
erally vertically extending arm. The lower end 130 (Fig.
6) of the extractor gripper arm 44 includes means for
gripping the free end of the warp thread 24 held by in-
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terlace arm 40. In a preferred form of the invention, this
means for gripping is similar to that provided on a free
end of the transfer arm 30 and the free end 32 of the
interlace arm 40 and comprises a piston and cylinder
arrangement. The lower end 130 of the extractor gripper
arm is tubular and functions as a cylinder housing a pis-
ton. The lower end 130 of the extractor arm 44 includes
anotch 132 adapted to house the end of the warp thread
24, and a piston 131 housed in the lower end 130 is re-
ciprocably moveable so as to clampingly engage the
warp thread 24. Means are also provided for causing
translational horizontal movement of the extractor arm
44 from a retracted position shown in Fig. 6 to a forward
position wherein the extractor gripper can clampingly
engage a warp thread extending through the shed open-
ing 36. Fig. 4 illustrates one of the extractor arms 44
having been moved forwardly from the retracted posi-
tion shown in phantom in Fig. 4 to a forward position
wherein it can engage a warp thread 24. While the
means for causing horizontal reciprocal movement of
the extractor arm 44 could have various constructions,
in the illustrated arrangement, the extractor arm 44 is
supported for movement by a linear bearing 136 sup-
ported by an upper end of the support arm 70 which is
in tum fixed to the free end of the cantilevered frame 56.
The linear bearing 136 includes a horizontally extending
rod 138, and the extractor arm 44 is supported by a slide
member 140 supported on the rod 138 for linear recip-
rocable movement. Means are also provided for causing
selected translational movement of the slide member
140 along the support rod 138. While this means could
include a conventional pneumatic piston and cylinder,
in the illustrated arrangement, the means for causing
movement of the slide member 140 includes a commer-
cially available pneumatic cable cylinder 142 manufac-
tured by Martonair, Twickenhaun, England. The cable
cylinder 142 generally includes a cable 144 reeved over
a pair of pulleys 146. The slide member 140 is fixed to
the cable 144. The cable cylinder 142 also includes a
cylinder 146, and a piston 148 is housed in the cylinder
146. The cable 144 is connected to the piston 148.
When air pressure is provided to the cylinder 146, the
piston 148 causes movement of the cable 144 and
translational movement of the slide member 140 on the
support rod 138.

The extractor gripper assembly also includes
means for causing selected vertical movement of the
lower end 130 of the extractor arm 44. In a preferred
form of the invention, this means comprises a pair of
pneumatic cylinders 150 and 152 mounted in vertically
slacked relation. More particularly, this means includes
a first pneumatic cylinder 150 fixed to the slide member
140 and mounted vertically. This cylinder 150 includes
a piston 154 and the second cylinder 152 is fixedly at-
tached to the lower end of this piston 154. The second
cylinder 152 houses a piston 156 also supported for
vertcial reciprocal movement. The lower end of the pis-
ton 156 supports the extractor arm 44.
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In operation of the extractor gripper 44, the cable
cylinder 142 is actuated to cause the extractor gripper
44 to move forwardly from the position shown in Figure
6 to a forward position wherein the lower end 130 of the
extractor gripper 44 is adjacent the shed opening 36.
The cylinders 150 and 152 are then actuated to cause
downward movement of the extractor gripper 44 to a po-
sition wherein the notch 132 can receive the warp thread
24 as the interlace arm 40 pulls the warp thread 24
through the shed opening. The warp thread 24 is then
clampingly engaged in the notch 132 by the piston 131.
The cylinder 152 is then actuated to cause upward
movement of the extractor gripper arm 44 to a position
where in the warp thread 24 held by the free end 130 of
the extractor gripper 44 will be positioned slightly above
the plane of the seam. The cable cylinder 142 is then
actuated again to cause rearward translational move-
ment of the extractor arm 44 thereby pulling the warp
thread 24 rearwardly such that it is pulled against the
seam face 46 and the free end of the warp thread 24 is
pulled under the ski 154. The second cylinder 150 is
then actuated to cause upward movement of the extrac-
tor arm 44 to the position which is shown in Fig. 6.

Means are also provided for beating the warp
thread 24 against the seam face 46 in a manner which
provides for alignment of the knuckles of the fabric. The
means for beating the warp threads 24 against the seam
face 46 is best shown in Fig. 7 and generally comprises
a lay and reed mechanism 160 supported by the frame
50 and positioned below the woven seam 10 being
formed. The lay and reed mechanism 160 includes a
plurality of reed dents 162, the reed dents 162 being
conventional and generally comprising thin elongated
metal strips positioned in side by side stacked relation,
the reed dents defining a plurality of closely spaced ver-
tical paralled planes, and with one of the strips or reed
dents 162 being positioned between each pair of weft
threads 18. The lay and reed mechanism 160 also in-
cludes means for supporting the plurality of reed dents
162 such that they are moveable from the position
shown in Fig. 7 in solid lines to the dotted line or phantom
position.

More particularly, the means for supporting the reed
dents 162 includes a support arm 164 which is pivotably
joined at its lower end to the machine frame 50 for pivotal
movement between the solid line position or retracted
position shown in Fig. 7 and the phantom position
wherein the reed dents 162 can beat the warp thread
24 into the seam face 46. Means are also provided for
causing such reciprocal or pivotal movement of the sup-
port arm 164. In the illustrated construction, this means
includes a pneumatic piston 166 pivotably connected by
apin 1681tothe machine frame 50 and including a piston
170 pivotably connected to the support arm 164 by a pin
172 at a point intermediate the opposite ends of the sup-
port arm 164. The upper end of the support arm 164
includes a pivot shaft 174. The planar thin metal strips
forming the reed dents 162 are mounted in side by side
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stacked relationship on this pivot shaft 174, and the reed
dents 162 are supported on pivot shaft 174 to be freely
pivotable about the axis of this pivot shaft 174 and are
freely and independently moveable with respect to each
other. One of the features of the invention is the provi-
sion of means, when the support arm is in the phantom
position shown in Fig. 7, for causing engagement of suc-
cessive ones of the reed dents 162 against the warp
thread 24 to beat the warp thread against the seam face
46. This means provides for a wave action of the reed
dents 162. This wave action propagating from one side
of the seam to the other and in the direction of the free
end of the warp thread being forced against the seam
face. Stated alternatively, successive ones of the reed
dents 162 from one side of the seam face to an opposite
side of the seam face engage the warp thread and
pound it against the seam face 46. When the pneumatic
cylinder 166 causes the support arm 164 to pivot from
the solid line position shown in Fig. 7 to the phantom
line position, the reed dents 164 are moved to the dotted
line position. Means are also provided for causing these
reed dents 162 to move to the broken line position
shown in Fig. 7 wherein these reed dents 162 will en-
gage the warp thread and force it against the seam face
46. This means for causing the reed dents 162 to move
from the dotted line position to the broken line position
in Fig. 7 includes a reed roller 180 adapted to engage
the lower ends 182 of the reed dents 162 as shown in
Fig. 7. The reed roller 180 is supported for translational
movement in the direction of the axis of the horizontal
pivot shaft 174 of the reed dents 162 such that the roller
180 can move from one end of the pivot shaft 174 to the
opposite end and contact successive ones of the reed
dents 162 as it moves reciprocably in this manner. As
the reed roller 180 moves along the length of the hori-
zontal pivot shaft 174 it will contact successive ones of
the reed dents causing them to pivot from the dotted line
position shown in Fig. 7 to the broken line position.
Means are also provided for causing such transla-
tional movement of the reed roller 180 along the length
of the horizontal pivot shaft 174. In the illustrated con-
struction, the reed roller 180 is supported for rotation
about the axis of a generally vertically extending shaft
186, the reed roller 180 being freely rotatable about this
shaft. The lower end of the shaft 186 is supported by a
slide member 188 supported for slideable reciprocable
movement on a pair of support rods 190. The lower end
of the slide member 188 is fixedto a cable 192 of a cable
cylinder 194 having the same structure as the cable cyl-
inder 142 supporting the extractor gripper arm 44. Op-
eration of the cable cylinder 194 is functional to cause
translational reciprocal movement of the slide member
188 and the reed roller 180 along the support shafts 190
and in the direction of the longitudinal axis of the pivot
shaft 174 of the reed dents. While the slide member 188
has been described as being driven by a cable cylinder
194, it will be readily understood that in other embodi-
ments of the invention, an elongated pneumatic piston
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and cylinder arrangement could be provided to cause
such translational movement. Similarly, a screwdrive ar-
rangement or other similar conventional device could al-
s0 be employed.

In a preferred form of the invention, the frame 50
also includes an electric motor 51 operably drivingly
connected to at least one wheel 52 supporting the frame
50 such that the seaming machine is mechanically driv-
en along the length of the seam as the seam weaving
process continues.

Means are also provided for sending a signal to the
electric motor 51 to cause operation of the electric motor
51 and movement of the frame 50 as the seam weaving
process continues and the seam face builds up. Ina pre-
ferred form of the invention, the lay and reed mechanism
160 includes means for sending a signal to the electric
drive motor 51 for causing the motor to cause a slight
advance of the machine when the seam face 46 builds
up. Inthe illustrated construction, this means for sending
a signal to the motor includes an electrical switch 196
fixed to the support arm 164. In a preferred form of the
invention, the reed dents 162 and the structure for caus-
ing pivotal movement of the reed dents about the hori-
zontal pivot shaft 174 are all supported by a frame 198,
the frame 198 being pivotably joined by a pivot pin 200
to the upper end of the support arm 164. The frame 198
is supported for limited pivotal movement with respect
to the upper end of the support arm 164. The frame
structure 198, the reed mechanism and the means for
causing respective pivotal movement of the reed dents
162 are weighted such that when the support arm is in
the position shown in phantom in Fig. 7, the weight of
this structure tends to cause the reed dent supporting
mechanism to pivot about the shaft in a clockwise direc-
tion as seen in Fig. 7. As the seam face 46 builds up,
when the reed dents pivot from the dotted line position
to the broken line position in Fig. 7, the seam face 46
will restrict the movement of the reed dents. When the
seam face builds up sufficiently, when the reed dents
are forced into engagement with the seam face, the
frame 198 will pivot in a counterclockwise direction and
will engage the switch 196 thereby sending a signal to
the electric motor 51 to advance the seaming machine
incrementally forwardly away from the seam face 46.

Means are also provided for controlling the opera-
tion of the pneumatic piston and cylinder assemblies de-
scribed above and for supplying air pressure to these
piston and cylinder assemblies so as to cause operation
of the pneumatic cylinder assemblies in a controlled se-
quence. In a preferred form of the invention, the control
means can be housed in the control housing 58 and can
comprise a commercially available Martonaire Bi-Selec-
tor ModeV660H manufactured by Martonaire, Lid.,,
Twickenham, England. As is conventional, this control
apparatus can be operably connected by air lines to
each of the pneumatically operated piston and cylinders
through a series of control valves. The pneumatic se-
quencer operates to supply air to the pneumatic piston
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and cylinders in sequence to thereby provide for a step
by step controlled and sequential operation of the vari-
ous components.

In a prefered form of the invention, means are also
provided for halting operation of the machine in the
event any one of the piston and cylinder assemblies of
the type shown in Fig. 12 fails to properly grip a thread.
As described above, each gripper includes a piston and
cylinder arrangement. The end of each such cylinder is
provided with an electrical contact 210 (Fig. 12) and the
piston also includes an electrical contact 212. When a
thread is properly engaged by a gripper apparatus, the
thread 24 will be positioned between the piston contact
212 and cylinder contact 210 thereby preventing elec-
trical contact between the piston contact 212 and cylin-
der contact 210. If, on the other hand, the thread is not
properly gripped, the end of the piston will make electri-
cal contact with the cylinder contact 210 and the ma-
chine will be shut off. If desired, the electrical apparatus
for shutting off the machine can also cause an alarm to
be sounded. One of the features of the invention is that
in the event the machine is shut off due to failure by one
of the grippers to properly grip the warp thread 24, the
operator can then cause the heddling sequence to re-
verse to a point where any flaw that has been created
can be corrected.

Another of the advantages of the apparatus embod-
ying the present invention is that the seam width can be
adjustable from, for example, approximately 2 inches to
approximately 6 inches depending on the type of fabric
being seamed and the width of the seam desired. In a
preferred form of the invention the downwardly extend-
ing support arms 70 are connected to the cantilevered
frame 56 in a manner which permits adjustable move-
ment of the arms toward and away from each other so
as to permit adjustment of the positioning of the selector
mechanisms and the warp thread transfer and weaving
means. Accordingly, the width of the fabric strip posi-
tioned between the ends of the woven fabric can be of
any desired width and the resulting seam can have any
selected width.

Claims

1. Apparatus for forming a seam (10) in a length of wo-
ven fabric having opposite ends (12, 14) to join to-
gether the opposite ends of the fabric by means of
a woven seam and to thereby form an endless wo-
ven fabric belt, and for use with means for support-
ing a strip of weft threads (18) in parallel relation
and for supporting the opposite ends (12, 14) of the
fabric in closely spaced relation on opposite sides
of the strip of weft threads, the opposite ends of the
fabric each including a fringe (20) of warp threads
(24) which are supported such that they can be in-
terweaved with the weft threads (18) supported be-
tween the opposite ends to thereby form a woven
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10

seam, the apparatus comprising a Jacquard ma-
chine (60, 62, 64) for causing the weft threads 18
to form successive shed openings (36), first sepa-
rating means (28) for separating successive ones
of the warp threads (24) from one fringe (20), a first
interlace arm (40) for pulling a separated warp
thread through a shed opening (36), a first transfer
arm (30) for receiving a separated warp thread from
the first separating means (28) and delivering it to
the first interlace arm (40), said first interlace arm
(40) comprising means (124) at its end (122) for se-
lectively gripping a warp thread and said arm (40)
being supported for movement from a first position
wherein the end (122) of the interlace arm extends
through the shed opening (36) to grip a warp thread
delivered by the first transfer arm (30) and a second
position wherein the end (122) of the interlace arm
is retracted from the shed opening to pull the warp
thread through the shed opening, and said first
transfer arm (30) having means (108, 110) for grip-
ping a warp thread, the first transfer arm (30) being
supported for movement between a first position
wherein the transfer arm is able to grip a warp
thread from the first separating means (28) and a
second position wherein the first transfer arm car-
ries the warp thread to a position wherein the warp
thread can be gripped by the end (122) of the first
interlace arm (40) when the end of the interlace arm
extends through the shed opening (36), the appa-
ratus also comprising second separating means
(28), a second transfer arm (30) and a second in-
terlace arm (40), similar to s-aid first separating
means, said first transfer arm and said first interlace
arm, and operable in a similar manner during the
next shed opening (36) to separate the next warp
thread (24) from the other fringe (20) and feed it
through said next shed opening, characterised in
that the first and second separating means each
comprise a separator (28) which is reciprocably
movable between a retracted position and an ad-
vanced, warp thread engaging position, and which
includes means (90, 92) for gripping an individual
warp thread (24) of the respective fringe (20) when
the separator is in the advanced position so that the
selected warp thread is pulled away from the fringe
when the separator is retracted, in that the gripping
means (108, 110) of each transfer arm (30) is pro-
vided at an end (32) of the transfer arm and is ca-
pable of selectively gripping a warp thread, and the
end (32) of each transfer arm (30) is adjacent the
respective separator (28) to grip the selected warp
thread therefrom when the transfer arm is in its first
position and the separator is in the retracted posi-
tion, and in that the apparatus further comprises first
and second extractor arms (44) positioned adjacent
the longitudinal edges of the seam (10) being
formed, each extractor arm (44) being adapted to
move between an extended position wherein the
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free end of the extractor arm (44) can grip the end
of a warp thread (24) which has been pulled through
the shed opening (36) by the respective interlace
arm (40) and a rearward retracted position wherein
the gripped warp thread is pulled against the seam
face (46).

Apparatus according to claim 1, characterised in
that said Jacquard machine (60) comprises a plu-
rality of needles positioned below the weft threads
(18) and supported for vertical reciprocable move-
ment, a spring box (64) positioned above the weft
threads, said spring box comprising a plurality of
springs, and a plurality of heddles (66) located be-
tween said needles and said spring box, said hed-
dles being connected to said needles and to said
spring of said spring box, and said heddles being
adapted to engage the weft threads and to cause
vertical movement of the weft threads to form the
shed opening (36) in response to movement of said
needles.

Apparatus according to claim 2, characterised in
that said heddles (66) can be slideably inserted over
said weft threads (18) such that the weft threads are
housed in the heddles.

Apparatus according to any one of the preceding
claims, in which each fringe (20) is supported in
generally vertical relation and includes a plurality of
warp threads (24) positioned in side by side parallel
relation, the warp threads being supported by at
least one weft thread (22) at the periphery of the
fringe, further characterised in that the separator
(28) is reciprocably moveable between its ad-
vanced and retracted positions in a direction paral-
lel to the weft thread (22).

Apparatus according to claim 4, in which the grip-
ping means (90, 92) of the separator (28) is resil-
iently supported by the separator and is arranged
to grip the first warp thread encountered as said
separator (28) moves from the retracted position to
the advanced position.

Apparatus according to any one of the preceding
claims, characterised in that it further comprises
means (16) for forcing said warp thread (24) pulled
through said shed opening (36) against the seam
face (46), said forcing means including a plurality of
reed dents (162) supported in closely spaced rela-
tion and being positioned between the weft threads
(18) to separate the weft reads.

Apparatus according to claim 6, characterised in
that said means (160) for forcing the warp thread
against the seam face (46) comprises means (164)
for supporting said reed dents (162) for movement
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from a first position spaced from the seam face to
a second position adjacent the seam face but close-
ly spaced from the seam face, and means (180) for
causing successive ones of said reed dents to move
from said second position to a position wherein said
warp thread is forced against said seam face.

Apparatus according to claim 7, characterised in
that the reed dents (162) are supported for limited
pivotal movement about an axis (174) parallel to the
seam face and for independent movement about
said axis with respect to each other and wherein
said means for causing successive ones of said
reed dents to engage said warp thread includes a
roller (180) supported for movement along the
seam face and for engaging the reed dents as the
roller moves along the seam face and for causing
the reed dents to force the warp thread against the
seam face as the roller moves along the seam face.

Patentanspriiche

1.

Vorrichtung zur Bildung einer Verbindung (10) in ei-
nem gegenlberliegende Enden (12, 14) aufweisen-
den Abschnitt eines Gewebes zum Aneinanderfu-
gen der gegentberliegenden Enden des Gewebes
mittels einer gewebten Verbindung, um so ein end-
loses Gewebeband zu bilden, und zum Einsatz mit
Mitteln zum Halten eines Streifens von SchuB3faden
(18) parallel zueinander und zum Halten der gegen-
Uberliegenden Enden (12, 14) des Gewebes in en-
gem Abstand auf gegeniiberliegenden Seiten des
Streifens von SchuBfaden, wobei die gegeniiberlie-
genden Enden des Gewebes je eine Franse (20)
von Kettfaden (24) aufweisen, welche so gehalten
sind, daB sie mit den zwischen den gegenuberlie-
genden Enden gehaltenen SchuBfaden (18) ver-
webt werden kénnen, um dadurch eine gewebte
Verbindung zu bilden, welche Vorrichtung eine Jac-
quard-Maschine (60, 62, 64) fur das Bilden aufein-
anderfolgender Fachéfinungen (36) durch die
SchuBfaden (18), erste Separiermittel (28) zum Se-
parieren aufeinanderfolgender Kettfaden (24) von
einer Franse (20), einen ersten Verkreuzungsarm
(40), um einen separierten Kettfaden durch eine
Fachéffnung (36) zu ziehen, einen ersten Transfer-
arm (30) zum Aufnehmen eines separierten Kettfa-
dens vom ersten Separiermittel (28) und zum Uber-
fihren desselben an den ersten Verkreuzungsarm
(40) aufweist, wobei der erste Verkreuzungsarm
(40) an seinem Ende (122) Mittel (124) zum selek-
tiven Ergreifen eines Kettfadens aufweist, und der
Arm (40) von einer ersten Stellung, in welcher das
Ende (122) des Verkreuzungsarms durch die Fach-
6ffnung (36) ragt, um einen vom ersten Transferarm
(80) Uberbrachten Kettfaden zu ergreifen, in eine
zweite Stellung, in der das Ende (122) des Verkreu-
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zungsarmes von der Fachéfinung zuriickgezogen
ist, um den Kettfaden durch die Fachéffnung zu zie-
hen, bewegbar gelagert ist, und wobei der erste
Transferarm (30) Mittel (108, 110) zum Ergreifen ei-
nes Kettfadens aufweist und der erste Transferarm
(30) zur Bewegung zwischen einer ersten Stellung,
in der der Transferarm einen Kettfaden vom ersten
Separiermittel (28) ergreifen kann, in einer zweiten
Stellung gelagert ist, in der der erste Transferarm
den Kettfaden in eine Stellung tragt, in welcher der
Kettfaden vom Ende (122) des ersten Verkreu-
zungsarmes (40) ergriffen werden kann, wenn das
Ende des Verkreuzungsarmes durch die Fachéff-
nung (36) ragt, wobei die Vorrichtung auch ein zwei-
tes Separiermittel (28), einen zweiten Transferarm
(30) und einen zweiten Verkreuzungsarm (40) &hn-
lich dem ersten Separiermittel, dem ersten Trans-
ferarm und dem ersten Verkreuzungsarm aufweist
und auf ahnliche Weise wahrend der nachsten
Fachéffnung (36) betatigbar ist, um den nachsten
Kettfaden (24) von der anderen Franse (20) zu se-
parieren und ihn durch die nachste Fachdéfinung zu
fahren, dadurch gekennzeichnet, daB3 das erste und
das zweite Separiermittel jeweils einen zwischen
einer zuriickgezogenen Stellung und einer vorge-
schobenen, mit einem Kettfaden in Eingriff kom-
menden Stellung hinund hergehend bewegbaren
Separator (28) aufweisen, der Mittel (90, 92) zum
Erfassen eines einzelnen Kettfadens (24) der ent-
sprechenden Franse (20), wenn der Separator sich
in seinervorgeschobenen stellung befindet, besitzt,
so daB3 der gewahlie Kettfaden von der Franse weg-
gezogen wird, wenn der Separator zurlickgezogen
wird, daf3 das Greifmittel (108, 110) jedes Transfer-
armes (30) an einem Ende (32) des Transferarmes
vorgesehen ist und einen Kettfaden selektiv ergrei-
fen kann, und das Ende (32) jedes Transferarmes
(30) dem entsprechenden Separator (28) benach-
bart ist, um den gewdahlten Kettfaden von diesem
zu ergreifen, wenn sich der Transferarm in seiner
ersten Stellung und der Separator in der zuriickge-
zogenen Stellung befindet, und daf die Vorrichtung
weiters einen ersten und einen zweiten Zugarm
(44) benachbart den Langsrandern der Verbindung
(10), die gebildet wird, aufweist, wobei jeder Zug-
arm (44) so ausgelegt ist, daB er sich zwischen ei-
ner ausgefahrenen Stellung, in welcher das freie
Ende des Zugarmes (44) das Ende eines Kettfa-
dens (24), das vom entsprechenden Verkreuzungs-
arm (40) durch die Fachéffnung (36) gezogen wor-
den ist, ergreifen kann, und einer hinteren, zuriick-
gezogenen Stellung, in welcher der ergriffene Kett-
faden gegen die Stirnseite (46) der Verbindung ge-
zogen ist, bewegt.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dafB die Jaquardmaschine (60) eine Viel-
zahlvon Nadeln, die unter den SchuB3faden (18) an-

10

15

20

25

30

35

40

45

50

55

12

geordnet und vertikal hin- und herbeweglich gela-
gert sind, einen oberhalb der SchuBfaden angeord-
neten Federkasten (64), der seinerseits eine Viel-
zahl von Federn besitzt, und eine Vielzahl von zwi-
schen den Nadeln und dem Federkasten angeord-
neten Helfen (66) aufweist, welche Helfen mit den
Nadeln und mit den Federn des Federkastens ver-
bunden sind und dazu eingerichtet sind, die
SchuBfaden zu ergreifen und eine Vertikalbewe-
gung der SchuBfaden zu bewirken, um die Fachéfi-
nung (36) entsprechend der Bewegung der Nadeln
zu bilden.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, daf3 die Helfen (66) verschiebbar so Uber
die SchuBfaden (18) einrickbar sind, daB die
SchuBfaden in die Helfen aufgenommen werden.

Vorrichtung nach einem der vorhergehenden An-
spriche, bei der jede Franse (20) in im allgemeinen
vertikaler Lage gehalten wird und eine Vielzahl von
Kettfaden (24) aufweist, die parallel zueinander
Seite an Seite angeordnet sind, welche Kettfaden
durch mindestens einen am Rand der Franse be-
findlichen SchuBfaden (22) gehalten werden, wei-
ters dadurch gekennzeichnet, daf3 der Separator
(28) zwischen seiner vorgeschobenen und seiner
zurlickgezogenen Stellung in einer zum SchuBfa-
den (22) parallelen Richtung hin- und hergehend
bewegbar ist.

Vorrichtung nach Anspruch 4, bei der das Greifmit-
tel (90, 92) des Separators (28) durch den Separa-
tor nachgiebig gelagert ist und zum Ergreifen des
ersten Kettfadens, der bei der Bewegung des Se-
parators (28) von der zurickgezogenen in die vor-
geschobene Stellung getroffen wird, angeordnet
ist.

Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, daf3 die Vorrich-
tung weiter Mittel (16) zum Anschlagen des ge-
nannten, durch die Fachéfinung (36) gezogenen
Kettfadens (24) an die Stirnseite (46) der Verbin-
dung aufweist, welche Anschlagmittel eine Vielzahl
von Rietstaben (162) einschlieBen, welche mit en-
gem Abstand gelagert und zwischen den Schuf3fa-
den (18) angeordnet sind, um die SchuBfaden zu
separieren.

Vorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, dafB die genannten Mittel (160) zum An-
schlagen der Kettfaden an die Stirnseite (46) der
Verbindung Mittel (164) aufweisen, um die Rietst&-
be (162) von einer ersten Stellung im Abstand von
der Stirnseite der Verbindung zu einer zweiten, an
die Stirnseite der Verbindung angrenzenden, aber
in geringem Abstand von der Stirnseite der Verbin-
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dung liegenden Stellung bewegbar zu lagern, und
weiter Mittel (180) aufweisen, um aufeinanderfol-
gende Rietstdbe von der zweiten Stellung in eine
Stellung, in der der genannte Kettfaden an die Stirn-
seite der Verbindung angeschlagen wird, zu bewe-
gen.

Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, daB3 die Rietstabe (162) so gelagert sind,
daf3 sie um eine parallel zur Stirnseite der Verbin-
dung verlaufende Achse (174) beschrankt
schwenkbar sind und um diese Achse unabhangig
voneinander beweglich sind, und daB3 die Mittel,
welche aufeinanderfolgede Rietstabe in Eingriff mit
dem Kettfaden setzen, eine Rolle (180) aufweisen,
welche so gelagert ist, daB sie langs der Stirnseite
der Verbindung bewegbar ist und mit den Rietsta-
ben in Eingriff kommt, wenn sich die Rolle der Stirn-
seite der Verbindung entlang bewegt, und daf sie
das Anschlagen des Kettfadens an die Stirnseite
der Verbindung durch die Rietstdbe bewirkt, wenn
die Rolle sich langs der Stirnseite der Verbindung
bewegt.

Revendications

Appareil pour former une jonction (10) dans une
certaine longueur d'une toile tissée présentant des
extrémités opposées (12, 14), pour relier ensemble
les extrémités opposées de la toile grace a une
jonction tissée et pour former ainsi une courroie en
toile tissée sans fin, cet appareil étant destiné a étre
utilisé avec des moyens supportant une bande de
fils de trame (18) en relation paralléle et supportant
des extrémités opposées (12, 14) de la toile en re-
lation espacée de part et d'autre de la bande de fils
de trame, les exirémités opposées de la toile com-
prenant chacune une frange (20) de fils de chaine
(24) qui sont supportés de maniére a pouvoir étre
entrelacés avec les fils de trame (18) supportés en-
tre les extrémités opposées pour former ainsi une
jonction tissée, I'appareil comprenant une machine
Jacquard (60, 62, 64) pour amener les fils de trame
(18) a former des ouvertures de foule successives
(36), des premiers moyens (28) de séparation pour
séparer des fils successifs parmi les fils de chaine
(24) au départ d'une frange (20), un premier bras
d'entrelacement (40) destiné a tirer un fil de chaine
séparé a travers l'ouverture de foule (36), un pre-
mier bras de transfert (30) destiné a recevoir un fil
de chaine séparé venant des premiers moyens de
séparation (28) et pour l'envoyer au premier bras
d'entrelacement (40), ledit premier bras d'entrela-
cement (40) comprenant des moyens (124) a son
extrémité (122) pour saisir sélectivement un fil de
chaine et ledit bras (40) étant supporté pour se dé-
placer depuis une premiére position dans laquelle
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I'extrémité (122) du bras d'entrelacement s'étend a
travers |'ouverture de foule (36) pour saisir un fil de
chaine débité par le premier bras de transfert (30)
et une seconde position dans laquelle I'extrémité
(122) du bras d'entrelacement est rétractée depuis
l'ouverture de foule pour tirer le fil de chaine a tra-
vers l'ouverture de foule, et ledit premier bras de
transfert (30) présentant des moyens (108, 110)
destinés a saisir un fil de chaine, le premier bras de
transfert (30) étant supporté pour son déplacement
entre une premiére position dans laquelle le bras
de transfert est capable de saisir un fil de chaine
des premiers moyens de séparation (28) et une se-
conde position dans laquelle le premier bras de
transfert porte le fil de chaine vers une position dans
laquelle le fil de chaine peut étre saisi par I'extrémité
(122) du premier bras d'entrelacement (40) lorsque
I'extrémité du bras d'entrelacement s'étend a tra-
vers l'ouverture de foule (36), 'appareil comprenant
également des deuxiémes moyens de séparation
(28), un deuxiéme bras de transfert (30) et un
deuxieme bras d'entrelacement (40), similaires
auxdits premiers moyens de séparation, audit pre-
mier bras de transfert et audit premier bras d'entre-
lacement, et agencés a fonctionner d'une fagon si-
milaire durant la prochaine ouverture de foule (36)
pour séparer le prochain fil de chaine (24) de l'autre
frange (20) et l'alimenter a travers ladite prochaine
ouverture de foule, caractérisé en ce que les pre-
miers et deuxidmes moyens de séparation com-
prennent chacun un séparateur (28) qui est mobile
en va-et-vient entre une position rétractée et une
position avancée de contact avec le fil de chaine,
et qui comprend des moyens (90, 92) destinés a
saisir un fil de chaine individuel (24) de la frange
respective (20) lorsque le séparateur est dans la po-
sition avancée, de sorte que le fil de chaine choisi
est tiré & I'écart de la frange lorsque le séparateur
est rétracté, en ce que les moyens de saisie (108,
110) de chaque bras de transfert (30) est pourvue
a une extrémité (32) du bras de transfert et est ca-
pable de saisir sélectivement un fil de chaine, et
I'extrémité (32) de chaque bras de transfert (30) est
adjacente au séparateur respectif (28) pour saisir
le fil de chaine sélectionné a partir de celle-ci lors-
que le bras de transfert est dans sa premiére posi-
tion et le séparateur est dans la position rétractée,
et en ce que I'appareil comprend en plus des pre-
mier et second bras extracteur (44) positionnés de
facon adjacente aux bords longitudinaux de la jonc-
tion (10) étant formée, chaque bras extracteur (44)
étant agencé a se déplacer entre une position d'ex-
tension dans laquelle I'extrémité libre du bras ex-
tracteur (44) peut saisir I'extrémité d'un fil de chaine
(24) qui a été tiré a travers l'ouverture de foule (36)
par le bras d'entrelacement (40) respectif et une po-
sition rétractée vers l'arriére dans laquelle le fil de
chaine saisi est tiré contre la face (46) de la jonction.
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Appareil suivant la revendication 1, caractérisé en
ce que cette machine Jacquard (60) comprend une
série d'aiguilles disposées en dessous des fils de
trame (18) et supportées en vue d'un déplacement
vertical de va-et-vient, une boite a ressorts (64) dis-
posée au-dessus des fils de trame, cette boite a
ressorts comprenant une série de ressorts, et une
série de lisses (66) localisées entre les aiguilles
susdites et la boite a ressorts, ces lisses étant re-
lides aux aiguilles et aux ressorts de la boite a res-
sorts, les lisses susdites étant destinées a coopérer
avec les fils de trame et & provoquer un déplace-
ment vertical de ces fils de trame pour former
I'ouverture de foule (36) en réponse au mouvement
des aiguilles susdites.

Appareil suivant la revendication 2, caractérisé en
ce que les lisses (66) peuvent étre introduites de
maniére coulissante sur les fils de trame (18) pour
que ceux-ci soient logés dans les lisses.

Appareil suivant l'une quelconque des revendica-
tions précédentes, dans lequel chaque frange (20)
est supportée d'une maniére générale verticale-
ment et comprend une série de fils de chaine (24)
disposés céte a cbte en relation paralléle, les fils de
chaine étant supportés par au moins un fil de trame
(22) a la périphérie de la frange, cet appareil étant
en outre caractérisé en ce que le séparateur (28)
est mobile en va-et-vient entre sa position avancée
et sa position rétractée dans une direction paralléle
au fil de trame (22).

Appareil suivant la revendication 4, caractérisé en
ce que les moyens de saisie (90, 92) du séparateur
(28) sont supportés de maniére élastique par ce sé-
parateur et sont agencés pour saisir le premier fil
de chaine rencontré lorsque ce séparateur (28) se
déplace depuis la position rétractée vers la position
avancée.

Appareil suivant l'une quelconque des revendica-
tions précédentes, caractérisé en ce qu'ilcomprend
en outre des moyens (16) pour pousser de force le
fil de chaine (24) tiré a travers l'ouverture de foule
(36) susdite, contre la face (46) de la jonction, ces
moyens pour pousser de force le fil de chaine com-
prenant une série de dents de peigne (162) suppor-
tées en relation étroitement espacée et disposées
entre les fils de trame (18) pour séparer ces fils.

Appareil suivant la revendication 6, caractérisé en
ce que les moyens susdits (160) destiné a pousser
de force le fil de chaine contre la face (46) de la
jonction comprennent des moyens (164) destinés a
supporter les dents de peigne (162) en vue de leur
mouvement depuis une premiére position espacée
de la face de la jonction vers une seconde position

10

15

20

25

30

35

40

45

50

55

14

adjacente a cette face de la jonction mais étroite-
ment espacée de celle-ci, et des moyens (180) pour
amener des dents successives parmi les dents de
peigne a se déplacer depuis la seconde position
vers une position dans laquelle le fil de chaine est
poussé de force contre la face de la jonction.

Appareil suivant la revendication 7, caractérisé en
ce que les dents de peigne (162) sont supportées
en vue d'un déplacement pivotant limité autour d'un
axe (174) paralléle & la face de la jonction et en vue
d'un déplacement indépendant autour de cet axe
les unes par rapport aux autres, et dans lequel les
moyens prévus pour amener les dents successives
parmi les dents de peigne a coopérer avec le fil de
chaine comprennent un rouleau (180) supporté en
vue de son déplacement au long de la face de la
jonction et pour coopérer avec les dents de peigne
au fur et a mesure que ce rouleau se déplace au
long de la face de la jonction et pour amener les
dents de peigne a pousser de force le fil de chaine
contre la face de la jonction au fur et & mesure que
le rouleau se déplace au long de la face de cette
jonction.
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