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foldable segment Use of suction for holding garments In a fixed This
invention relates to the handling of limp fab-  position is known from
GB-A-2117810. ric in manufacturing processes and in particular, to the  The
garment may then be held flat on said (sta- stretching and folding of such
fabric prior to the per-   5   tionary) platform between said overlapping
bands and formance of a sewing operation thereon.           moved along an
adjacent platform to a sewing station The fabrication of garments from
fabric is cur-  after releasing the hold on said garment adjacent said
renily a labour-intensive process, principally because  overlapping elastic
bands. of the lack of mechanical means for holding pieces of  The invention
also provides apparatus for carry- fabric as they are subjected to various
operations  10  Ing out the above method, comprising a platform hav-
including transporting, feeding through machines  ing a foldable segment,
means for folding said such as sewing machines, and folding.
foldable segment relative to the platform, a limp fabric It is an object of
the present invention to provide  piece feeding plate for feeding said limp
fabric piece a method and apparatus for mechanically stretching  to said
platform and holding said fabric piece thereon and folding a limp fabric
piece to enable subsequent  15  in an extended condition and in a
predetermined posi- sewing of the folded fabric piece to produce a gar-
tion to enable eventual folding of the fabric piece to ment.
produce a garment, means for moving said plate The present invention is an
improvement in and  member horizontally or vertically, suction means
modification of the method and apparatus disclosed  located adjacent said
platform for applying suction to and claimed In applicants earlier patent
application   20  the elastic bands extending from the fabric piece, No
PCT/AU86/00074, (WO 86105467).                 elastic band gripper means
associated with the suc- PCTIAU86/0074 provided a method of stretching
tion means for gripping and holding the sucked-in and folding a limp fabric
piece the method comprising  elastic bands, relative to said suction means,
means locating and holding said fabric piece in an extended  for moving
said suction means relative to said plat- condition on a platform having a
foldable segment  25  form to stretch said fabric piece, garment gripper
such that one half of said fabric piece was located on  means associated
with saidfoldable segmentforgrip- said foldable segment and In a position
to enable sub-  ping and holding the stretched fabric piece at the cor-
sequent folding of said fabric piece to obtain the  rect position for
folding said piece and shape of the desired garment ; folding said foldable
garment pressing means associated with said segment toform said garment;
and pressing and hold-  30  (stationary) platform for pressing and holding
the fol- ing said garment In the folded position.          ded garment
adjacent the overlapping elastic bands The fabric piece was gripped by
mechanical grip-  of said fabric piece. pers and stretched prior to sewing.
In a different man-  Conveniently, the apparatus also includes a gar-
ufacturing process the present invention utillses the  mentfeeding plate
reciprocating horizontally adapted projecting ends of elastic bands in the
fabric, being   35  to be superimposed on the garment between the
characterised in that the limp fabric piece has a  points of contact of
said garment pressing means and plurality of opposed elastic bands
extending theref-  moving said garment to a sewing station after release
rom and further characterised in that the method prior  of said garment
pressing means. to folding comprises; applying suction to said elastic
Conveniently, the suction means comprises a bands in an axial direction
thereto by suction means,  40  plurality of suction pipes, one adjacent
each elastic gripping said elastic bands relative to both the fold-  band,
connected to an air-suction source. These air able segment and the
platform, and relative to the suc-  suction pipes are movable relative to
said platform by tion means, releasing the holding action on said fabric
conventional pneumatic means so as to stretch the piece, releasing the
suction, stretching said fabric  fabric piece. piece by axially moving the
suction means with the   45  Advantageously, the elastic band gripper means
gripped (attached) elastic bands away from said fab-  may consist of a clip
mounted at the outer end of the ric piece; gripping the fabric piece
adjacent the elastic  suction pipes for pivotal movement about said pipes
bands associated with said foldable segment relative  and which clip may be
actuated by a link mechanism to the segment in the correct position to form
the gar-  coupled to conventional pneumatic means. ment with overlapping
elastic bands when folded;  50  The garment gripper means may take the form
of releasing the gripping hold on said elastic bands  a pair of
horizontally, slidably mounted-brackets associated with said foldable
segment; folding said  which are reciprocally movable to opposed positions
segment to form said garment with said elastic bands  above the fabric
piece adjacent to the elastic bands overlapping, pressing and holding said
garment adja-  and are also mounted for vertical movement to cent said
overlapping elastic bands, releasing the grip  55  achieve gripping and
release respectively of the fabric on the elastic bands associated with
said (stationary)  piece relative to the foldable segment. The aforemen-
platform and the fabric piece associated with said  tioned movements of the
garment gripper brackets foldable segment respectively, and returning said
may conveniently be actuated by conventional 2   
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Figure 12 shows a plan view of the limp fabric Advantageously, the garment
gripper means         piece feeding plate partially located on the fold-
associated with each leg elastic band is mounted     able segment of the
platform; separately to the other (proposed) gripper means     Figure 13
shows one of the air suction and elastic (associated with the waist elastic
band) and is   5  band gripper units associated with the apparatus
associated with optical alignment means to ensure    of the invention;
alignment of the leg elastic bands to ensure in turn  Figure 14 shows
another view of the suction unit alignment of these after folding for
subsequent sew-  shown in Figure 13; ing operation).
Figure 15 shows one form of the garment gripper The garment pressing means
may conveniently  10   mechanism associated with the apparatus of the
consist of a pair of brackets pivotally mounted on a  invention; and common
axle, the brackets being spaced such that      Figures 16A, 16B and 16C
show another, prefer- contact with the garment is made adjacent but on the
red form of the garment gripper mechanism and outside of the point of
contact of the fabric gripper  associated optical sensing mechanism. means.
Advantageously, these brackets have pivot-  15  Referring to Figures 1 and
2, a limp fabric piece ally mounted at the outer ends thereof, garment con-
1 (in the form of a blank for a brief) having four pairs tacting platelets
for contacting and holding the folded  of elastic bands 12, 12 13,13'
extending therefrom is garment against the platform. Rotational movement
transported from a previous work-station, (not shown) about the common axle
Is actuated by conventional  to a platform 2 having a turning plate 3 such
that one electrical means.                            20  half (1a) of the
fabric piece 1 is located on the turning Advantageously, additional
stretching and align-  plate 3, the axle 3a thereof extending through the
ing means are provided on both sides of the stretched  crotch portion 1b of
the brief. Turning plate 3 is pivot- fabric piece principally for the
purpose of correctly  able by means of rotatably mounted cylinder 4. Stop-
aligning the two halves of the fabric piece so that upon  pers 14,15
mounted on platform 2 are provided to stop folding particularly the
respective areas of the fabric  25  a limp fabric piece feeder plate 5 at
the correct posi- piece adjacent the elastic bands are correctly    tion.
superimposed. Conveniently, the above additional      Platform 2 and
adjacent platforms 6,7 (which may means can take the form of gripping
fingers mounted  be integral therewith) are of low friction material on
each side of the stretched fabric adapted to be mo-  whereas feeder plate 5
has a bottom surface of high ved-above and to grip and stretch opposed
elast-  30  friction material. cised portions of the fabric piece. In
addition, the  After the limp fabric piece 1 is stretched (des- apparatus
may also comprise a plurality of brushes  cribed hereinbelow) feeder plate
5 is lifted therefrom mounted above the elastic bands of the fabric piece
and returned to an earlier work station (not shown). for vertical movement
and horizontal movement along  The fabric piece 1 is then folded by means
of turning said elastic bands. The purpose of the brushes is to  35  plate
3 to form a brief 8 which, after being held by gar- align the elastic bands
with the free ends of the suc-  ment pressing lever 11, is then moved by
means of a tion pipes to enable suction of the elastic bands within
garment feeding plate 9 to a pair of overlock sewing said pipes.
machines 10 for side seaming. Conveniently, the platform and adjacent plat-
Referring to Figures 3 to 11, each pair of elastic forms serving the supply
and removal of the limp fab-  40  bands 12, 12 13,13' has located adjacent
to them, a ric piece and folded garment, respectively, are of low
corresponding pair of suction pipes 20 mounted on friction material and the
underside of said garment  suction units (described hereinbelow, not
shown). and limp fabric piece feeding plates are of high friction  Each
suction pipe 20 has at its outer end and located material to facilitate
movement of said fabric piece  there within a pivotally mounted clip 21
pneumatically and garment on the adjacent platform.        45  actuated for
gripping (and releasing) the correspond- Conveniently, the various method
steps are car-  ing elastic bands (e.g. 13, 12') and releasing same. ried
out by programmed electronic and sequential  Each of adjacent elastic band
pairs 12, 12' has fur- actuation of the various components of the
apparatus.  thermore associated with It a pair of opposed garment The
Invention will now be described and illus-  grippers 22 (described
hereinbelow). The garment trated with reference to a preferred embodiment
50  grippers 22 are actuated to move to a position above depicted in the
accompanying drawings wherein:    the fabric piece I In its stretched
condition and to be Figures 1 and 2 show an overall view of part of the
raised or lowered in relation to the fabric piece 1. A method and apparatus
according to the Invention;  plurality of stretcher fingers 70 may be
brought into Figures 3 to 11 show the various method steps  stretching
engagement at selected positions on both and portions of the relevant
apparatus used to  55  sides of the fabric piece 1 associated with the
station- carry out these steps; Figure 3a is a more detailed  ary plafform
to properly align said piece before folding view of a pair of the brushes
mounted on their res-  said turning plate 3 with the other half of said
fabric pective carriage;                              piece 1 located on
said plate 3. 3  
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to Figures 3a to 3c, there  and 12' are then actuated to move into
engagement are shown a pair of brushes 60 co-operating with a  with the
fabric piece 1 adjacentthese elastic bands by corresponding pair of elastic
bands 13,12' sweeping  moving the grippers 22 to a position above and then
the bands towards the open end of suction pipes 20.  down upon the fabric
piece 1 (cf. Figure 8). Stretcher The brushes 60 depend by means of a rod
assembly   5   fingers 70 are then actuated to stretch and align the from a
carriage 80, there being provided one such car-  fabric piece 1 associated
with the stationary platform riage 80 on each side of each half of the
fabric piece  with the other half of the fabric piece 1 to be folded. 1.
The brushes 80 are mounted on the carriages 80    The turning plate 3 is
then actuated by means of for vertical and horizontal movement so that they
are  cylinder 4 such that it overlaps platform 2 with the two capable of
being moved down onto and along the  10  halves of the fabric piece 1 being
superimposed and elastic band pairs 12,12',13 and 13' to sweep the  forming
the garment 8 (of. Fig 9). bands Into the respective suction pipes 20.
Carriage  The garment pressing levers 31 are then 80 is mounted for
horizontal movement on a rod (not  actuated to engage the garment 8 on the
inside of the shown) which also carries a second identical carriage
garment grippers 22 whereafter the garment grippers (not shown) supporting
the other pair of brushes (not  15  22, stretcher fingers 70 and the
elastic band grippers shown) for co-operation with elastic bands 12 (not
21 associated with elastic bands 13 and 13' are shown) and 12' (Figure 3a).
Brushes 60 are mounted  released (cf. Fig. 11). The turning plate 3 Is then
retur- via rods 61,62,63,64 and 65 on carriage 80, rods 65  ned and the
garment feeding plate 9 is moved and being moveable in a vertical direction
relative to car-  located above the garment 8 between the garment riage 80
to lower or raise brushes 60 relative to the   20  pressing levers 31(cf.
Fig. 10). Levers 31 are then elastic bands 12,12',13 and 13'. Actuation of
carriage  released and the garment is moved along platform 7 80 (for
horizontal movement) and rods 65 (for vertical  to a pair of overlock
sewing machines 10 for seaming. movement) is by well-known pneumatic means
(e.g.      Referring to Figure 12, the fabric piece feeding as shown at
66).                                  plate 5 consists of a metallic plate
having a configu- Specifically, with reference to Figure 10, there is  25
ration such that the fabric piece 1 protrudes beyond shown a garment
pressing unit 30 which comprises a  the edges 5a of the plate 5, the latter
having opposed pairof garment pressing levers 31 mounted on a com-  raised
surfaces 5b forguiding a plurality of rollers con- mon axle 32 actuated for
rotation by an electric motor  cerned with a previous work-station (not
shown) invol- 33. The ends of each lever are provided with a pivot-  ved
with the seaming of the corresponding opposed ally mounted platelet 34
which has the function, upon   30  edges of the fabric piece 1. The plate 5
has a plurality the garment pressing levers 31 being in the operative  of
recesses 5c in orderto minimise the weight thereof. position, of aligning
themselves with the folded fabric  The plate 5 also has a pair of opposed
pins 5d which piece or garment 8.                               enable
appropriate grippers to attach themselves to Referring to Figure 11, a
garment feeding plate 9  said pins 5d for lifting, lowering and moving said
plate reciprocates between the position adopted by the fol-  35  5. ded
fabric piece or garment 8 to a position adjacent  Referring to Figures 13
and 14, the air suction the two overlock sewing machines 10 (see Figs. I
and  unit, generally indicated as 40, comprises a pair of air 2). The plate
has a lower contact surface of high fric-  suction pipes 20 connected to a
suction source (not tion material which is designed to frictionally hold
the  shown) by means of manifold 23 and hose 24. The air garment 8 when the
garment is moved along the low   40  suction unit 40 is mounted on a rod 25
extending friction platform 7.                              through a
collar 26 to which the air suction pipes 20 The sequence of operations in
relation to the limp  are attached. The air suction unit 40 is slidable
along fabric piece is as follows:                       rods 25 for
horizontal movement relative to the plat- The fabric piece 1 is transported
in an extended  form 2, such movement being actuated by a piston 27
condition with the aid of the fabric piece feeding plate  45  connected to
air cylinder 28. 5 to the location on platform 2 described herein bef-  An
elastic band gripper in the form of a rectangu- ore.
lar clip 21 is pivotally mounted on the inside of each Vacuum is then
applied by means of the air suc-  pipe 20, pivotal movement of the clip 21
being tion unit (described hereinbelow) and the air suction  actuated by
air cylinder 29 and piston 29a connected pipes 20 to the elastic bands
12,12',13, 13' whereby   50  to said clip 21 through a link 29b. they are
sucked into each of the pipes 20 with the aid  Referring to Figure 15, a
pair of opposed garment of the brushes 60. The elastic bands 12, 12', 13,
13'  grippers 22 are slidably mounted on rod 50 and are are then gripped
relative to the pipes 20 by means of  pivotally connected by a pair of arms
51 to a pin 52 the elastic band gripper clips 21 which are moved into
attached to piston block 53 mounted on piston 54 the gripping position
shown in Figures 5 and 6. The  55  associated with air cylinder 55. Pin 52
moves within suction pipes 20 are then moved axially away from the  a slot
56 in a plate 57 one end 58 of which has piston platform 2 in order to
stretch the fabric piece and the  54 extending therethrough. This enables
sliding garment grippers 22 associated with elastic bands 12  movement of
the garment grippers 22 on rod 50 con- 4 



7                   EP 0 294 450 B1                 8 sequent upon vertical
movement of the pin 52       Claims actuated by air-cylinder 55 and piston
54. Rod 50 is supported by collar 59 to which is       1. A method of
stretching and folding a limp fabric attached the other end of plate 57
which in turn is  piece (1) the method comprising locating and holding
attached to a further collar 61, these being rigidly sec-   5   said fabric
piece (1) in an extended condition on a sta- ured together to allow
vertical movement of collar 61  tionary platform (7) having a foldable
segment (3) on upright post 62 extending therethrough actuated  such that
one half of said fabric piece (1) is located on by piston 63 and associated
air cylinder 64. This  said foldable segment (3) and in a position to
enable enables vertical movement of the garment grippers 22  subsequent
folding of said fabric piece (1) to obtain relative to the platform 2.
10  the shape of a desired garment (8); folding said fold- Referring to
Figure 16A, there is shown the     able segment (3) to form said garment
(8); and press- mechanism shown in Figure 15 but modified to       ing and
holding said garment in the folded position; actuate only one garment
gripper 22 to co-operate  characterised in that the limp fabric niece (1)
has a with only one elastic band, i.e. the waist band.   plurality of
opposed elastic bands (12, 12', 13', 13') Referring to Figure 16B, there is
shown another  15  attached thereto extending therefrom and further garment
gripper mechanism (unit) for co-operation  characterised in that the method
prior to folding com- with the other elastic band, i.e. the leg band. The
unit  prises; applying suction to said elastic bands in an is comprised of
two main activating sub-assemblies,  axial direction thereto by suction
means (20); gripping viz. a pulse motor sub-assembly (generally indicated
said elastic bands relative to both the foldable seg- as 100) to effect
horizontal movement of the overall  20   ment (3) and the platform (7), and
relative to the suc- unit including the garment gripper 90, and a garment
tion means (20); releasing the holding action on said gripper positioning
and clamping sub-assembly (gen-  fabric piece; releasing the suction;
stretching said fab- erally indicated as 101) for effecting vertical move-
tic piece by axially moving the suction means (20) with ment of garment
gripper 90 via pneumatic means.    the gripped attached elastic bands away
from said Sub-assembly 100 comprises essentially a pulse  25  fabric piece;
gripping the fabric piece adjacent the motor 94, controlled by switch 95,
which actuates a  elastic bands associated with said foldable segment
driven threaded shaft 93 to move the whole unit    relative to the segment
in the correct position to form (including gripper 90) horizontally along
carrier slider  the garment with overlapping elastic bands when fol- shaft
92 to a selected position over the leg elastic  ded; releasing the gripping
hold on said elastic bands band (not shown).                             30
associated with said foldable segment; folding said Sub-assembly 101
comprises essentially air cyc-  segment to form said garmentwith said
elastic bands linder 91 which by means of piston rod 96 and bracket
overlapping; pressing and holding said garment adja- 97 actuates garment
gripper 90 for vertical movement  cent said overlapping elastic bands;
releasing the grip over the leg elastic band to clamp said band in the  on
the elastic bands associated with said stationary selected position.
35  platform (7) and the fabric piece associated with said Referring to
Figure 1 6C, there is shown an optical  foldable segment respectively; and
returning said sensing mechanism (of which several are used In con-
foldable segment (3). nection with the unit shown in Figure 1 6B). The
2. A method as claimed in claim 1 for the further mechanism (unit)
comprises a fibre optic sensor 108  purpose of transporting said folded
garment to a sew- mounted on a carrier block 107 driven by air cylinder  40
ing station (10), further comprising holding said folded 105 and slidably
mounted on shaft 106.             garment flat on the stationary platform
in the area be- The movement of both sub-assemblies 100 and    tween said
overlapping elastic bands, releasing the 101 is coordinated by signals from
a central proces-  hold on said garment adjacent said overlapping elas-
sing unit (not shown) which obtains its data from the  tic bands, and
moving said folded garment along an optical sensing mechanism shown in
Figure 1 6C.  45  adjacent platform to a sewing station. The units shown in
Figures 16B and 16C are         3. Apparatus for carrying out the method as
located in separate locations. The unit shown in Fig-  claimed in claim 1
comprising: a stationary platform ure 16B is mounted on the lower side of
turning plate  (7) having a foldable segment (3); means for folding 3 while
the optical sensing unit shown in Figure 1 6C  said foldable segment (3)
relative to the platform; a is fixed in position to the main frame of the
overall  50  limp fabric piece feeding plate (5) forfeeding said limp
machine. Co-ordination between these two units     fabric piece to said
platform and holding said fabric ensures that the alignment of the elastic
leg bands of  piece thereon in an extended condition and in a pre- the
garment is as is required to enable accurate sew-  determined position to
enable eventual folding of the ing of the side seams thus guaranteeing
ideal assem-  fabric piece to produce a garment; means for moving bly
appearance of the finished garment        55   paid plate horizontally or
vertically; suction means (20) located adjacent opposed sides of both seg-
ments of said platform for applying suction to the elas- tic bands (12,
12'; 13, 13') extending from the fabric 
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vertical movement of the pin 52      Claims actuated by air-cylinder 55 and
piston 54. Rod 50 is supported by collar 59 to which is      1.A method of
stretching and folding a limp fabric attached the other end of plate 57
which in turn is  piece (1) the method comprising locating and holding
attached to a further collar 61, these being rigidly sec-   5   said fabric
piece (1) in an extended condition on a sta- ured together to allow
vertical movement of collar 61  tionary platform (7) having a foldable
segment (3) on upright post 62 extending therethrough actuated  such that
one half ofsaid fabric piece (1) is located on by piston 63 and associated
air cylinder 64. This  said foldable segment (3) and in a position to
enable enables vertical movementof the garment grippers 22  subsequent
folding of said fabric piece (1) to obtain relative to the platform 2.
10  the shape of a desired garment (8); folding said fold- Referring to
Figure 16A, there Is shown the    able segment (3) to form said garment
(8); and press- mechanism shown in Figure 15 but modified to      ing and
holding said garment in the folded position; actuate only one garment
gripper 22 to co-operate  characterlsed in that the limp fabric niece (1)
has a with only one elastic band, i.e. the waist band.  plurality of
opposed elastic bands (12, 12', 13', 13') Referring to Figure 16B, there is
shown another  15  attached thereto extending therefrom and further garment
gripper mechanism (unit) for co-operation  characterised in that the method
prior to folding com- with the other elastic band, i.e. the leg band. The
unit  prises; applying suction to said elastic bands in an is comprised of
two main activating sub-assemblies,  axial direction thereto by suction
means (20); gripping viz. a pulse motor sub-assembly (generally indicated
said elastic bands relative to both the foldable seg- as 100) to effect
horizontal movement of the overall  20  ment (3) and the platform (7), and
relative to the suc- unit including the garment gripper 90, and a garment
tion means (20); releasing the holding action on said gripper positioning
and clamping sub-assembly (gen-  fabric piece; releasing the suction;
stretching said fab- erally indicated as 101) for effecting vertical move-
ric piece by axially moving the suction means (20) with ment of garment
gripper 90 via pneumatic means.   the gripped attached elastic bands away
from said Sub-assembly 100 comprises essentially a pulse  25  fabric piece;
gripping the fabric piece adjacent the motor 94, controlled by switch 95,
which actuates a  elastic bands associated with said foldable segment
driven threaded shaft 93 to move the whole unit   relative to the segment
in the correct position to form (including gripper 90) horizontally along
carrier slider  the garment with overlapping elastic bands when fol- shaft
92 to a selected position over the leg elastic  ded; releasing the gripping
hold on said elastic bands band (not shown).                            30
associated with said foldable segment folding said Sub-assembly 101
comprises essentially air cyc-  segment to form said garment with said
elastic bands linder91 which by means of piston rod 96 and bracket
overlapping; pressing and holding said garment adja- 97 actuates garment
gripper 90 for vertical movement  centsaid overlapping elastic bands;
releasing the grip over the leg elastic band to clamp said band In the  on
the elastic bands associated with said stationary selected position.
36  platform (7) and the fabric piece associated with said Refening to
Figure 16C, there is shown an optical  foldable segment respectively; and
returning said sensing mechanism (of which several are used in con-
foldable segment (3). nection with the unit shown in Figure 16B). The
2. A method as claimed in claim 1 for the further mechanism (unit)
comprises a fibre optic sensor 108  purpose of transporting said folded
garment to a sew- mounted on a carrier block 107 driven by air cylinder  40
ing station (10), furthercomprising holding said folded 105 and slidably
mounted on shaft 106.            garment flat on the stationary platform In
the area be- The movement of both sub-assemblies 100 and   tween said
overlapping elastic bands, releasing the 101 is co-ordinated by signals
from a central proces-  hold on said garment adjacent said overlapping
eles- sing unit (not shown) which obtains its data from the  tic bands, and
moving said folded garment along an optical sensing mechanism shown in
Figure 16C.  45  adjacent platform to a sewing station. The units shown in
Figures 16B and 16C are        3. Apparatus for carrying out the method as
located in separate locations. The unit shown in Fig-  claimed in claim 1
comprising: a stationary platform ure 16B is mounted on the lower side of
turning plate  (7) having a foldable segment (3); means for folding 3 while
the optical sensing unit shown in Figure 16C  said foldable segment (3)
relative to the platform; a is fixed in position to the main frame of the
overall  50  limp fabric piece feeding plate (5) for feeding said limp
machine. Co-ordination between these two units    fabric piece to said
platform and holding said fabric ensures that the alignment of the elastic
leg bands of  piece thereon in an extended condition and in a pre- the
garment is as is required to enable accurate sew-  determined position to
enable eventual folding of the ing of the side seams thus guaranteeing
ideal assem-  fabric piece to produce a garment; means for moving bly
appearance of the finished garment.      55   paid plate horizontally or
vertically; suction means (20) located adjacent opposed sides of both seg-
ments of said platform for applying suction to the elas- 



tic bands (12, 12'; 13, 13') extending from the fabric 5    9
EP 0 294 450 B1                10 piece (1); elastic band gripper means
(21) associated  (20). with the suction means for gripping and holding the
12. Apparatus as claimed in any one of claims 3 sucked-in elastic bands,
relative to said suction  to 11, for carrying out, in addition, the method
of claim means; means for moving said suction means relative  2, further
comprising a garment feeding plate (9) to said platform to stretch said
fabric piece; garment   5   reciprocating horizontally adapted to be
superim- gripper (22) means associated with said foldable seg-  posed on
the garment between the points of contact ment for gripping and holding the
stretched fabric  of said garment pressing means and moving said gar- piece
at the correct position forfolding said piece; and  ment to a sewing
station (10) after release of said gar- garment pressing means (30)
associated with said   ment pressing means. stationary platform for
pressing and holding the folded  10 garment adjacent the overlapping
elastic bands of said fabric piece.
Patentansprichc 4. Apparatus as claimed in claim 3 wherein the suction
means comprises a plurality of suction pipes  1. Verfahren zum Dehnen und
Falten elnes (20), one adjacent each elastic band, connected to an   i5
StOckes (1) aus schlafFem Gewebe, wobei dos Ver- air-suction source and
being movable relative to said  fahren das Anordnen und Halten des
GewebestOckes platform so as to stretch the fabric piece.       (1) in
elnem gedehnten Zustand auf einer ortsfesten 5. Apparatus as claimed in
claim 3 or claim 4 whe-  Platte (7) mit einem faltbaren Segment (3), so dae
ei- rein the elastic band gripper means consists of a clip  ne HiMe des
Gewebestflckes (1) auf dem faltbaren (21) pivotally mounted within the
outer end of the suc-  20  Segment (3) angeordnet Ist und in einerLage, die
des tion pipes.                                        nachfolgende Falten
des Gewebestfilckes (1) eriaubt, 6. Apparatus as claimed in any one of
claims 3 to  um die Form eines gewfnschten KieidungsstOckes 5 wherein the
garment gripper means consists of a  (8) zu erhalten; Falten des faltbaren
Segmentes (3), pair of horizontally, slidably mounted brackets (22)  um des
Kleidungsstuck (8) zu bilden; und des Pres- reciprocably movable to opposed
positions above the   25  sen und Halten des Kleidungsstuckes im gefalteten
fabric piece adjacent each pair of elastic bands and  Zustand umfa~t;
dadurch gekennzeichnet, daB das being also mounted for vertical movement to
achieve  StOck (1) aus schlaffem Gewebe mehrere gegenuber- gripping and
release respectively of the fabric piece  liegende, an ihm befestigte,
elastliche Binder (12, relative to the foldable segment.
12', 13, 13') aufweist, die von Ihm abstehen und we!- 7. Apparatus as
claimed in claim 8 wherein said  30  ters dadurch gekennzelchnet, daB des
Verfahren vor garment gripper means (22) associated with each leg  dem
Falten das Anwenden von Saugkraft auf die ela- elastic band is mounted
separately to the other    stischen Binder in elner zu diesen axialen
Richtung (opposed) gripper means (22) (associated with the  mittels
Saugeinrichtungen (20); des Erfassen der ela- walst elastic band) and is
controlled by optical send-  stischen Binder relativ sowohl zum faltbaren
Seg- Ing means (108) to ensure alignment of the leg elastic  35  ment (3)
als auch zur Platte (7) und relatlv zu den bands to ensure In turn
alignment of these bands after  Saugeinrlchtungen (20); des Freilassen der
Haltewir- folding (for subsequent sewing operation).         kung auf das
Gewebestfck; das Aufheben der Saug- 8. Apparatus as claimed in any one of
claims 3 to  wirkung; des Dehnen des Gewebestlickes durch 7 wherein said
garment pressing means (30) consists  axiales Bewegen der Saugeinrichtungen
(20) mit of a pair of arms (31) pivotally mounted on a common   40
erfaBten, befestigtn elastischen Bandem  vom axle (32), the arms being
spaced such that contact  GewebestOck weg; des Erfassen des Gewebe- with
the garment is made adjacent but on the outside  stflckes benachbart zu den
elastischen Bandem, die of the point of contact of the garment gripper
means.  dem faltbaren Segment zugeordnet sind, relativ zu 9. Apparatus as
claimed in claim 8 wherein said  dem Segment in der richtigen Stellung zur
Bildung arms have pivotally mounted at the outer ends thereof  46  des
KIeIdungestfickes mit nach dem Falten Oberiap- garment contacting platelets
(34) for contacting and  penden, elastischen Bindem; des Freilassen des
holding the folded garment against the platform (7).  Festhaltens der
elastischen Binder, die dem gefalte- 10. Apparatus as claimed in any one of
claims 3  ten Segment zugeordnet sind; des Falten des Seg- to 9 comprising
a plurality of additional gripping fin-  mentes zum Bilden des
Kleidungsstilckes mit sich gers (70) located and operating on both sides of
the  50   iberlappenden elastiechen Bandern; des Pressen stretched fabric
piece laterally thereof so as to stretch  und Halten des KIeldungsstiickes
In der Nahe dersich the fabric piece in a lateral direction prior to
folding to  Oberlappenden, elastischen Binder, das Aufheben ensure correct
alignment thereof.                  des Haltens der elastischen Binder, die
der ortsfe- 11. Apparatus as claimed in any one of claims 3  sten Platte
(7) zugeordnet sind, bzw. des Gewebe- to 10 comprising in addition a pair
of brushes (60)  55  stOckes, des dem faltbaren Segment zugeordnet ist,
mounted for vertical and horizontal movement above  und des Zurfickbewegen
des faltbaren Segmentes (3) 



each pair of elastic bands, the horizontal movement  umfalt sweeping the
elastic bands towards the suction pipes  2. Verfahren nach Anspruch 1, des
weiters fur 6 l ,., 1 nitln tilu Ilill 11 IIU    11                  EP 0
294 450 B1                 12 den Transport des gefalteten Kleldungsstickes
zu   Bewegung montlert sind, um das Erfassen bzw. Frel- elner NAhstation
(10) weiters das flache Haltn des  lassen des Gewebestfckes relativ zum
faltbaren Seg- gefaltten Kisidungsstfckes auf der ortsfesten Platte  ment
zu erzielen. im Bereich zwischen den uberlappenden, elastischen     7.
Vorrichtung nach Anspruch 6, wobel die Vor- Bandern, das Aufheben des
Haltens des Gewebe-   5   richtung (22) zum Erfassen des Kleidungsstuickes,
stfickes benachbart den Oberlappenden, elastischen  die jedem  elastischen
Beinband zugeordnet ist, Bandern und das Bewegen des gefalteten Kisidungs-
getrennt von der anderen (gegenrlbedliegenden) Vor- stlickes langs ehner
benachbarten Platte zu elner  richtung (22) zum Erfassen montiert Ist
(zugeordnet Nihstatlon umfalt.                                 dem
elastischen HfiftbandO und durch eine optische 3. Vorrichtung zum Ausfuhren
des Verfahrens   10  Sendesinrichtung (108) gesteuert wird, damit die nach
Anspruch I umfassend: esne ortsfeste Platte (7)  Ausrlchtung des
elastischen Beinbandes zu gewahr- mit einem faltbaren Segment (3);
Elnrichtungen zum  leisten wird, was seinerseits die Ausrichtung dieser
Falten des faltbaren Segmentes (3) relativ zur Platte;  Bander nach dem
Falten (fOr die nachfolgenden Nah- eine Platte (5) zum Zufhhren sines
StOckes aus     vorgang) gewihrieistet. schiaffem Gewebe fur das Zuffihren
des StOckes aus   15  8. Vorrichtung nach elnem derAnspruche 3 bis 7,
schlaffem Gewebe zu der Platte und zum Halten des  in welcher die
Einrichtung (30) zum Pressen des Kele- Gewebestickes auf dieser in elnem
gestreckten      dungestulckes aus einem  Paar von Armen (31) zustand und
In elner vorgegebenen Steliung, damit   besteht, die verschwenkbar auf
elner gemeinsamen das Gewebestfick zum Herstellen elnes Kleidungs-   Achee
(32) montfert sind, wobel die Arms elnen sol- stickes alfenfalls gefaltet
werden kann; eine Einrich-  20  chen Abstand voneinander haben, daR die
Berihrung tung zum horizontalen oder vertikalen Bewegen der  mit dem
Kleidungsstfick benachbart jedoch an der Platte; Saugeinrichtungen (20),
die gegeniberliegen-  Au~enselte des Punktes der Berfihrung durch die den
Seoten beider Segments der Platte benachbart   Vorrichtung zum  Erfassen
des Kieldungestfickes angeordnet sind, um Saugkraft auf die elastischen
erfolgt. Bander, (12, 12', 13, 13') die vom Gewebestuck (1)  25  9.
Vorrichtung nach Anspruch 8, wobei die Arms abstehen, anzulegen; sine
Einrichtung zum Erfassen  an Ihren AuSeren Enden verschwenkbar montlerte
der elastischen Binder (21), die zum ErWassen und  Plattchen (34) fOr die
Anlage am Kleidungsstfick zurn Halton der angesaugten, elastischen Bander
relativ  Kontaktleren und Halten des gefalteten Kleidungs- zur
Saugeinrichtung der Saugeinrichtung zugeordnet  stfickes an der Platte (7)
haben. ist, sine Einrichtung zum Bewegen der Saugeinrich-  30  10.
Vorrichtung nach einem derAnspruche 3 bis tung relativ zur Platte, um des
Gewebestfick zu deh-  9, mit mehreren zusitzlichen Greiflngem (70), die an
nen; sine Einrlchtung (22) zum  Eriassen des       beiden Seiten des
gedehnten Gewebestiickes selt- Kleidungsstickes, die dem faltbaren Segment
zum    lich desselben angeordnet und tWtig sind, um so das Erfassen und
Halten des gedehnten GewebestOckes    GewebestOck vor dem Falten seitiich
zu dehnen, um in der zum Falten des Stickes richfigen Stellung zu-  35
sine richtige Ausrichtung desselben zu gewahriel- geordnet ist; und eine
Einrichtung (30) zum Pressen  sten. des Kleidungsstuckes, die der
ortsfesten Platte zum    11. Vorichtung nach elnem der AnsprOche 3 bls
Pressen und Halten des gefalteten lgeidungsstickes  10, zusatzlich mit
einem Poar von Bfrsten (60), die benachbart den Oberlappenden elastiechen
BIndern   zur vertikalen und horizontalen Bewegung Ober des Gewebestfckes
zugeordnet ist.             40  jedem Paar von elastischen Bandern montiert
sind, 4. Vorrichtung nach Anspruch 3, wobel die Saug-  wobel die
horizontale Bewegung die elastischen Bin- einrkchtung mehrere Saugrohre
(20) aufweist, von   der zu den Saugrohren (20) hin strelcht. welchen jedem
elastischen Band sine benachbart let,    12. Vorrichtung nach einem der
Ansprflche 3 bis und die an sine Luftsaugquelle angeschlossen und   11 zum
zusltzlichen Ausfihren des Verfahrens nach relativ zur Platte beweglich
sind, um das Gewebe-  45  Anspruch 2, weiters mit einer Platte (9) zum
Zufuhren stlick zu dehnen.                                  des
Kieidungsstickes, die horizontal hin- und her 5. Vorrichtung nach Anspruch
3 oder Anspruch 4,  beweglich ist und die Ober dem KleldungsstGck zwi- bei
welcher die Einrichtung zum Erfassen des elasti-  schen den Punkton der
Berihrung durch die Elnrtch- schen Bandes aus einer Klammer (21) besteht,
die   tung zum Pressen des Keldungsstickes angeordnet verschwenkbar Im
luBeren Ends derSaugrohre mon-  5o   werden kann, damit das Kieldungsstick
nach denn tiert ist.                                          Freilassen
des Kliedungsstickes durch die Pre~eln- 6. Vorrichtung nach einem
derAnsprOche 3 bis 5,  richtung zu ehner Nahstation (10) bewegt werden
wobel die Vorrichtung zum Erfassen des WeKidungs-  kann. stickes aus einem
Paar von horizontal gleltend mon- 



tlerten   Klammern  (22)  besteht,  die  zu  55 gegeniberlegenden
Stellungen fiber dem Gewebe-     Revendlcatlons. stick benachbartjedem Paar
slastischer Bander hin- und her beweglich sind und die auch zur vertikalen
1. Proc6db detirement at de pliage d'un morceau 7 11111111 111111
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14 de tissu souple (1), le proc6d6 comprenant leos tapes  6tat etire et
dans une position pr6d6temiin6e, de de pliage et maintien dudit morceau de
tissu (1) dans  fagon A permettre un pliage 6ventuel du morceau de un 6tat
etire sur une platebomoe (7) pr6sentant un seg-  tlssu pour produire un
votoment, un organe servant A ment pliable (3), de sorte que la premibre
moltie dudit  deplacer horizontalement ou verticalement ladite pla- morceau
de tissu (1) est situ~esur ledit segment plia-   5   que, un organo
d'aspiration dispos6 adjacent aux ble (3), et dans une position susceptible
de permettre  cotes opposes des deux segments de ladite plate- un pliage
dudit morceau de tissu (1), afin d'obtenir la  forme etdeetin6 A appllquer
uneforce d'asplration sur forme d'un vetement souhalte (8), pilago dudit
seg-  les bandes 6lastiques (12, 12', 13, 13'), s'6tendant A ment pliable
(3) pour former ledit vtement (8), et  partir dudit morceau de tissu (1),
un organo de pr6- compression et maintien dudit vterment dans la posi-  10
hension (21) de bande 6lastique, associe A l'organe tion pilee, caracterlse
en ce quo le morceau de tissu  d'aspiration, afin de saisir et maintenir
les bandes souple (1) presentb une pluralite de bandes elastl-  6lastiques
aspires dans ce dernier, par rapport audit ques oppos6es (12, 12', 13, 13')
s'6tendant A partir  organs d'aspiration, un organs servant A deplacer
dudit morceau, et caracteris6, en outre, en ce quo le  ledit organs
d'aspiration par rapport A ladite plate- procede comprend, avant le pliage,
les etapes d':  15  forme, afin d'6tirer ledit morceau de tissu, un organs
application d'une force d'aspiratfon sur lesdites ban-  de prehenslon de
v~tement (22), associ6 audit seg- des 6lastiques, dans une direction axiale
A cellos-ci,  ment pliable, servant a saesir et maintenir le morceau grAce
A un organs d'aspiration (20), pr6hension des-  de tissu 6tire dans la
position correcte pour le pliage dites bandes elastfques par rapport A a la
fois le seg-  dudit morceau et un moyen de compression du vOte- ment
pliable (3) et la plateforme (7), et par rapport a   20  ment (30), associe
a ladite platbforme stationnaire et l'organe d'aspiration (20), relachement
de l'action de  destine A comprimer et maintenir le vetement p116, maintien
sur le Ussu souple, arret de la force d'aspi-  adjacent aux bandes
Mlastiques qui se chevauchent ration, 6tirement dudit morceau de tlssu en
d6plagant  dudit morceau de tfssu. axialement l'organe d'acspration (20)
avec lee bandes  4. Apparell sclon la revendication 3, dans loquel
Mlastiques ixas salsies, en s'cartant dudit morceaU   25  l'organe
d'aspiration comprend une plurallte de de tissu, pr6henslon dudit morceau
de tissu, adjacent  tuyaux d'aespiration (20), le premier etant adjacent A
aux bandes elastiques assoclees audit segment pita-  chaque bands
elastique, reliee A une source d'aspi- ble, par rapport au segment sItu6
dens la position  ration d'air et mobile par rapport a ladite plateforme,
correcte pour former le vetement en chevauchant les  de fagon A 6tirer le
morceau de tssu. bandes, lorsqu'elles sont pli6es, relfichement du   30  5.
Apparell solon 1a revendbcation 3 ou 4, dens maintien de pr6hension sur
lesdites bandes elasti-  lequel lorgane de prehension des bandes 6lastiques
ques associ6es audit segment pliable, pliage dudit  consisto en une pince
(21), mont6e a pivotemont segment pour former ledit vtement avec lesditos
dans 1'extr6mit6 exterieure des tuyaux d'aspiration. bandes 6lastiques qul
so chevauchent, compression     6. Appareil sclon l'une quelconque des
revendi- et maintlen duditvtement, adjacent auxdltes bandes  35  cations 3
A 5, dans lequel l'organe de prehension de dlastiques qui se chevauchent,
relachementde la pr6-  vdement consisbt en un couple de supports (22),
hension sur les bandes elastiques associ6es A ladite  montes
horizontalement A pivotement, et suscepti- platefonme stationnaire (7), et
au morceau de tissu  bles de se d6placer, en va-et-vient, vers des
positions associe audit segment pliable, respectivement; et  oppos6es,
au-dessus du morceau de tissu adjacent A retour dudit segment pliable (3).
4o  chaque couple de bandes hlastiques, et etant egale- 2. Proc6d6 selon la
revendlcatfon 1, destine au  ment montes pour un deplacement vertical afin
but suppl6mentaire d'acheminoment dudit vetement  d'effectuer la pr6hension
et le relachement, respecti- p1i6 vers un posts de couture (10),
comprenant, en  vement, du morceau de tissu par rapport au segment
outre,l'etape de maintien dudit segment p1 de fagon  pliable. plato sur la
platbfonme stationnaire, dans I'aire sltu6e   45  7. Apparell solon la
revendlcation 6, dans lequel entre lesdites bandes 6lastiques qui se
chevauchent,  ledit organs de pr6hension de vMoment (22), associ6
relachement du maintien dudit vetement, adjacent  A chaque chaque bande
6eastique d'angle, est monte auxdites bandes eiastiques qul se chevauchent,
et  de fagon s6par6e de l'autre organe de pr6henslon d6placoment dudit
vAtement pli6 le long de la plate-  (22) (oppos6) (associe A la bands
6lastique centrale), forme adjacentb vers le post. de couture.    so  et
est commande par un organs de transmission opti- 3. AppareRl pour mettre en
oeuvre le procede   quo (108) afln d'assurer I'aiignement des bandes 



selon la revendication 1, comprenant Ia plateforme  6lastfques d'angle,
pour assurer, A son tour, I'aligne- (7), presentant le segment pliable (3),
I'organe pour  ment de ces bandes apres le pliage (pour une Mtaps plier
ledit segment pliable (3) par rapport A la plate-  ulterleure de couture).
forme, une plaque d'acheminement (5) du morceau  5s   8. Apparell solon
l'une quelconque des revendi- de tissu souple, destfn6e a acheminer ledit
morceau  cations 3 A 7, dans lequel ledit moyen de prehension de tissu
souple Jusqu'A ladite plateforme et A mainte-  de vetement (30) consists en
un couple de bras (31), nir ledit morceau de tissu sur la plateforme dans
un  montes A pivotsment sur un axe commun (32), les 8 *  C  L   N   S  *
15                 EP 0 294 450 B1                 16 bras etant espac6s de
facon que Is contact avec le vOtement soft rendu adjacent, mais sur
l'ext6rieur du point de contact de l'organe de prehension de vete- ment. 9.
Appareil selon la revendication 8, dans lequel   5 lesdits bras possbdent,
montes pivotantsa A leurs extrbmlt6s exterieures, des plaquettes (34)
entrant en contact avec le vOtement, aOn d'entrer en contact et de
maintenir le vetement pli6 contre la plateforme (7). 10. Apparell selon
l'une quelconque des revendi-  tO cations 3 A 9, comprenant une pluralite
de doigts de prehension (70) supplementaires, disposes et fonc- tionnant
latbralement sur les deux cotas du morceau de tissu etire, de fagon a
6tirer le morceau de tissu dans une direction laterale avant le pliage,
afin  15 d'assurer I'alignement correct de ce vetement. 11. Appareil selon
I'une quelconque des revendi- catlons 3 A 10, compronant, en plus, un
couple de brosses (60), montees pour un dbplacemnent vertical et
horizontal, au-dessus de chaque couple de bandes  20 elastiques, le
d6placement horizontal balayant les bandes elastiques vers les tuyaux
d'aspiration (20). 12. AppareRl selon l'une quelconque des revendi- cations
3 a 11, pour mettre en oeuvre, en plus, Is pro- cbdb de la revendication 2,
comprenant, en outre, une   25 plaque d'acheminement du vetement (9), so
depla- gant en va-et-vient de facon horizontale, adaptbe pour etre
superpos6e au vMtoment, entre les points de contact dudit organe de
compression du vOtement, et d~plagant ledit vetement vers un poste de
couture,  3o apres le relAchement dudit organ. de compressIon du vitement.
35 40 45 50 55 9 11111111 111111111 11 1111111 *C  L   M   S*    


