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APPARATUS FOR FORMING LOOPS ON A GARMENT (71)   We,   MIYACHI    SEWING
in the  direction of the sewing machine so as  45 MACHINE CO. LTD., a
Japanese Company  to engage in stitching work. Finally, sewing of  59-2
Nishiakeda-Cho,  Higashikjo,  is effected by the sewing machine. Minami-ku,
Kyono Japando hereby declare    Generally as the number of the steps in- 5
this invention, for which we pray that a patent  creases, the overall
operation takes longer and may be granted to us, and the method by _
requires a more complicated  mechanism.  50 which i isto be performed, to
be particularly   Accoring to- this invention, apparatus for described in
and by the following statement: -   forming loops on a garment comprises,
delivery The present invention relates to apparatus  means for dispensing
elongate material, means 10  for forming loops of material on a garment
for fastening the material on a receiving plate, In the manufacture of
various articles of  clamp means provided on  the opposite sides  55
clothing, for example pants, dungarees and of the receiving plate
respectively for clamp- jeans, a number of belt loops must be sewn to -ing
the fastened material at its opposite ends, the garment. Generally this
operation is per- a cutter for cutting the fastened material, 15   formed
manually. Usually  the belt loop  'sewing machine, and transfer means for
material is cut to length its ends are folded  simultaneously moving.,the
two clamp means  60 over and placed on the desired part of the  toward and
away from the sewing machine, garment and thenare stitched to it by the
each damp means havingfingers for folding sewing machine. These operations
if performed   over and clamping an end  portion of the 20   manually
require much labour, rendering the  material the sewing machine having
presser garment costly to make.                   feet and a
cloth-retaining presser plate formed  65 Apparatus for automatically
forming and  with openings opposed to the presser feet stitching the loops
developed with these prob-  respectively, the presser- feet and the presser
lems_in mind, is disclosed in the US Patent  plate being movable, whereby
after one folded 25   specification  No. 3,699,907, and  in  this  end
portion of a cut piece of the material is apparatus, a lengthof loop
material is passed  stitched to the garment, the presser feet and  70 to
the loop transfer head by the carriage  the presser plate are moved with
the cutpiece where its folded and gripped by jaws fixed  and the garment
held therebetween to bring thereto. The jaws then advance in the direc  the
other folded end portion of the cut piece 30  tion of the sewing machine
and deliver the  to a stitching position and thereafter stitch folded
material to a clamp assembly between  the other folded end portion to the
garment.  75 the position   ere the head receives the cut    Elongate
material being delivered sequen- piece and the sewing machine. The clamp
tially is cut into lengths and each cut length assembly after receiving the
folded 'piece  is folded at its opposite ends. The folded 35   advances in
the direction of the sewing  length of material is delivered to the sewing
machine by which the folded piece is stitched   machine which is placed
transversely and is  80 to the garment.                           sewn to
the garment. One of the folded ends It will be clear from the above that
such  is followed by the other folded end in being apparatus performs four
main steps. First a  sewn to the garment. The apparatus of the 40   length
of material is passed to the loop trans-  present invention carries out the
above pro- fer head by the carriage thereby allowing the  cedures
full-automatically.           85 head to receive the cut piece.. Then, the
cut    In the present invention, there is no separate length is folded by
the head and delivered  carriage for the cut length and an apparatus to the
clamp assembly, which then advances  for carrying out folding and clamping
of the    2                                        1,573,763
2 cut length  with the same men          is     Fig. 10 is a front view of
a grooved cam; provided for the purpose of structural sim-    Fig. 11 is a
perspective view cf clamp plification and speeding-up of the work.
means; One embodiment of the apparatus has a       Fig. 12 is a front view
of a connector block 



5  mechanism for leading the length of material  for the clamp means;.
70 precisely to the place of folding where the  Fig. 13 is a fragmentary
perspective view material being stalized so as not to allow the  showing
the fastening means with a cut movement of the length of material during
material thereby clamped at its opposite ends; the folding.
Fig. 14 is a view illustrating a. cut piece as 10    prefablyy  the length
of material cut can   clamped at its opposite ends;                 75 be
optionally controlled thereby enabling a  Fig. .15 is a diagram  showing a
path of free adjustment of the length of the loop to  transfer of the
clamped cut piece retainedby be sewn-to the garment.
fingers; Further, the apparatus may be arranged to    Fig. 16 is a
fragmentary perspective view 15  prevent the hitting of fingers which clamp
showing a sewing machine;           .      80 the folded ends against the
hand of the       Fig. 16A is a perspective view showing a operator who is
standing by and supporting   front presser foot as it is mounted in place;
the garment by the fixing part of the sewing  Fig. 17 is a perspective view
showing a machine by means of orbitting said fingers  movable member of the
sewing machine; 20  curvilineary while it is transferred to the   Fig. 17A
is a perspective view of a movable  85 sewing machine.
plate; In a preferred embodiment the presser .   18 is a view taken along
the line 18-18 plate can be movably fixed and two presser  in Fig. 17; feet
separately fastening both ends of the    Fig. 19 is a diagram illustrating
a stitch 25  folded length of material are also movably   work of the
sewing machine;,               90 mounted.: and after one end of the  ece
is    Figs. 20 and 21 are views each showing a sewn,; the presser plate and
presser feet are  loop as stitched to a garment; shifted and the other end
of the piece is     Fig. 22 is a perspective view.of means for. guided to
the position of the needle so as to  forming a slack loop; 30  be sown.
-          Fig23 is a perspectiveview showing the  95 The apparatus may be
arranged.so that it  means of. Fig. 22 during operation; detects the seam
portion of the elongate piece  Fig. 24 is a diagram  showing the slack and
eliminates that portion               loop while it is being formed; and
Conveniently, die apparatus is arranged to    Fig. 25 is a perspective view
showing the 35  provide a space between the folded piece and   clamped cut
piece as brought to a position 100 the garment during the sewing of the
piece in  above the sewing machine. order to facilitate the passage of
belts of large  A delivery means 50, as shown in Fig. 2, thickness
guides in elongated material M from one end Embodiments of the invention
will now be  52a of a trough 52 mounted above a plate 51 40  described by
way of example-with reference  with certain inbetween space and having a
105 to the accompanying dawings   which:-       substanially  Cshaped
cross-section, . and Figure 1 is a perspective view  of. an  delivers said
material M through the other apparatus of this invention;               end
52b with the working of a delivery pawl Figure 2 is a perspective view of
delivery  53. The inlet end 52a of the trough 52 is 45  means;
widened toward the end so as o facilitate the.. 110 Figure 3 is a view on
line 3-3 in Figure  introduction of the- material M, while the 2, the view
showing seam detecting means and   cross-sectional shape of the' trough is
adapted.. a cutter;;.                                to prevent the
sideward and vertical move- Fig. 3A is a diagram showing an example of
ments of the material M therein  and to 50  the control circuit to: be
operated by the same  smoothly feed out: he materia  M. Said  l15 detecting
means;                           delivery pawl 53. is inserted into an
opening Fig. 4 is a view similar to Fig. 3 and   54 at the upperpart of the
trough 52. This showing another example of the seam detecting   delivery
pawl 53 is drawn back and forward means;
by an' air cylinder 55 The delivery pawl 53 55    Fig. 5 is a fragmentary
perspective viewt  must     m    ve backand forward without 120 of fixing
means;                           any sideward movement in the opening 54.
Fig. 6 is a front view showing another  For this purpose, as is.
illustrated, the rod 56 example of the mechanism for restraining the.  of
the air cylinder 55 is rectangular in shape edge of material;
so preventing turning thereof. A holder 57 60     Fig. 7 is a side
elevation of Fig. 6;    is. fastenedon top of  the rod56 of the air 125
Fig. 8 is a fragmentary view  showingcylinder55, and the delivery pawl 53
is another example of the fastening means;.   pivotally  mounted on the
holder 57 canti Fig. 9 is a perspective view partly broken  leveringly
through a shaft 58 and a bracket away to show.a movable bracket included in
59. A coil spring 6.0 gives the delivery pawl 65  transfer means and as
mounted in place;     53 a constant downward counterclockwise  130    3
1,573,763                                       3 pivoting power. As the
result of this pivoting   nected in series. This makes it possible to
action, the delivery pawl 53 thrusts into the  avoid  cutting lengths for
sewing to the 



material M  to ensure the ejection of the  garment. If a cut piece of
certain if that material when it takes the position shown in  length
includes a seam since the seam would 5  Fig. 2, and after which delivery
pawl 33   mar the appearance of the garment. As is  70 retreats sliding on
the surface of the material  shown in Figs. 2 and 3, supported on the M. A
rear end of the holder 57 contacts a  plate 51, is a bracket 81 having a
projecting stopper 61 in order to limit the drawing back  pin 82 on which
carries amplifying lever 83 of the holder, and due to this fact the with-
is substantially T-shaped and is providedwith 10   drawal length of the'
delivery pawl 53 is  a detecting plate 84 on its upper side portion   75
limited thereby enabling the adjustment of the   and' a valve-opening plate
'85 on its lower delivery length, namely the stroke L of the  side portion.
The valve-opening plate 85 air cylinder 55 minus withdrawal-prohiiting
opens and closes an air valve 87 fastened to length I (L-I). The stopper 61
is projecting   a member 86 which is fixed to said bracket 81. 15  from  a
supporting. member 62 having an   When a bent end 84a of the detecting
plate  80 l-shaped  cross-section.  This  supporting   84 runs on to the
seam portion, the enlarging member 62 islocated in a space between the
lever 83 is pivoted clockwise to form a space supporting plate 51 and the
trough 52, and an   between the valve 87 and the plate 85 parting elongated
bore 63 and a fastening knob 64   one from the other. Numeral 88 designates
a 20   are adapted to allow the stopper 61 to move  spring which is
provided for biasing the plate  85 on and fix to the plate 51. Numered 65
85 toward the valve 87 thereby keeping a designates an indicating pointer
which indi-  contact between the plate and the valve. As cates scales on a
scale plate'66. Feeding  is shown in Fig. 3A, an air source 91 is amount of
the material for one time is  connected to the valve 87 through a throttle
25   measured by this scale.                     valve 89 and a pipe' 90.
The pressure applied  90 A cutter 67 in cooperation with an edge 68  to the
inside of the pipe 90 when this valve provided at an end of the supporting
plate 51  is closed lowers due to the opening of the cuts the material M.
The cutter 67 is secured   valve and as a result a switch valve 92 is to an
end of a boss 69 with screws 70, and  switched over thereby changing the
contact 30   said boss 69 is secured to a shaft 71. A plate  point of a
pressure switch 93 to give a signal.  95 spring 69a withits tip folded
downwards is  The eliminating work of the seam portion is fastened to the
boss 69 which is pivoted   carried out by this signal, to be detailed
thereby pivoting the cutter 67 and simul-  hereinafter. taneously the plate
spring 69a pressing the    Fig. 4 shows another embodiment of the 35
material M  with its folded tip. Thus, the  detecting means for the seam
portion, having 100 delivery pawl 53 is drawn back to its original
different procedures to produce the signal. position while the material is
pressed by the   Similarly to the aforementioned embodiment, plate spring.
Therefore, the material once. fed   a lever 83 is provided with a detecting
plate is not drawn back by the return stroke of the  84 and a plate 94
respectively and the plate 40   delivery pawl 53 which singly retreats to
its  94 is arranged biased in one direction, namely 105 original position
sliding on the surface of the   counterclockwise, by the action of a spring
88, material. The shaft 71 is rotatably supported   while pivoting of the
plate 94 is prevented by in a sleeve 72 provided at the supporting plate  a
stopper 95. A detecting switch 96 is fixed to 51 and receives an axial
force due to a spring  the lower portion of a member 86 and an 45   73.
Owing to this spring force, the contact  actuating rotter 97 fthe switch 96
is provided 110 pressure between the cutter 67 and the ede   so that it
contacts a bent lower end 94a of 68 is controlled. On the other end of the
said swing plate 94. A luminescent diode 98 shaft 71, a jaw 74 and a jaw 75
on one end   connected to terminals of the detecting switch of a crank
lever 76 are secured by a bolt 77.. 96 represents the detection of the
seam. 50   When the bolt 77 is loosened and the jaws  Numeral 99 designates
a mounting plate for 115 74, 75 are pressed toward the cutter 67 while  the
detecting switch fastened at the lower holding the side of the cutter 67,
the spring   portion  of a fastening  member 86. An 73 is compressed
thereby raising the contact  elongated  groove  100, and  an  elongated
pressure of the cutter 67 and the edge 68.  groove  101  having  different
direction 55   A rod 79 of a pivoting air cylinder .78 is  to each other
are formed on the mounting 120 pinned on the lower end of the crank lever
76. plate 99 and the mounting plate 99 are mov- The material is cut by the
backward and   able in vertical and sideward directions in forward movement
of the rod 79 which  accordance with the pivoting movement of accordingly
pivots the cutter' 67. Part of the  guide shafts 102, 102 pivotally
provided at 60 sleeve 72 is fiat where said scale plate 66'is  the lower
portion of the fastening plate 86 125 fixed. Representations on thescale 66
shows thereby enabling fine adjustment of the rela- said value of (L-l).
tive position between the bent end portion 94a At the outlet end of the
trough 52 is a  of the swing plate 94 and the actuating roller means 80 for
detecting a seam in the material  97 of the detecting switch 96. After the
adjust- 65   M which is made of lengths of material con-  ment of the
timing for putting on the detect- 130    4.
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ing switch 96, said mounting plate 99 can  having a completely folded
portion with no be fixed at a proper position by using screws.
discrepancies can be formed, the details of The material M delivered by the
delivery  which will be shown hereinafter. As the means 50 is fastened by a
fastening means  supporting plate 123 is fastened to said 5  110 then is
cut by the cutter 67. As is shown   elongated bore 1l1b by means of a bolt
and- 70 in Fig. 1, the fastening means 110 is fixed  a nut 126, the plate
123 is horizontally mov- to a front end lila of a supporting member  able
when said nut is loosened Said receiving 111. having an L-shaped plane.
This support-  plates 115 and 124 are formed so that one ing member 1ll and
said supporting plate 5    ov s the other, so the receiving plate 124 10
are. fastened on the same base, although the  moves in response to the
movement of' the  75 illustration is omitted, thereby providing an
supportng plate 123. As mentioned above, ever same relative position
between the  the cylinder 112 located near the: cutter '67 delivery means
50 and the' fastening means  is fastened motionless while the cylinder 113
110. Air cylinders 112, 113 respectively are  is movably formed the purpose
of. keeping 15  aranged in parallel the, cylinder 113 being   a  t   folded
portion of the cut piece by  80 detachaly mounted on the front end lila
eas of  shifting the cylinder 113 in the the  supporting  member 111 using
the  case cut pieces have different lengths. When elongated bore 111b.
said rectangular type rod is used for each said A receiving plate 115 is
mountedto the  cylinder 112, 113, it is preferable for prevent- 20  lower.
end of a suporting plate 114 sup      g the  rotation of the blocks 116,
120 and  85 ing the. cylinder 112. This recaving pate 115  accordingly for
pressing the material always has a cutout portion 115a. Depending from   at
a constant position maintaininga constant a block 116 fixed to the lower
end of the rod  relative position between the arm  122 and of the cylinder
112,. is a spring 117 by which  the material. 25  the material fed onto the
receiving plate 115  Shown in Fig. 6 and Fig. 7 are embodi-  90 is pressed
on the receiving plate. Numeral  mentswherein the movable cylinder 113 is
118 designates an arm  provided for the   provided With a means for
pivoting the arm. purpose of pressing the material M fed onto   A block 130
is pivoraly'mounted against the. the receiving plate 115 to the inner
direction.  block  120 and the anm 122 is fiied to the 30   the arm is
guided into said contour  portion  block 130. From the block'130, a
regulating  95 115a to press the side of the material M. But  rod 131is
upwardly provided and the rod 131 unlike an arm  122 on the side of a block
is then curved backwardly. As the rod 131' 120 fixed tothe lower end of a
rod of the  is so mounted that it is insred through the movable cylinder
113, this arm  118 is not  bore of the guide plate i32, as the block 120 35
essential. It therefore follows that if there is  descends the rod 131 is
regulated by die bore 100 no arm 118 the cutout portion 115a is not  of the
guide plate 132 thereby pivoting the needed either. As shown in Fig. 5, the
block 130 around the horizontal axis and the cylinder 113 is fixed to a
supporting plate  arm 122 in the cutout porton 124a, applying 123 and the
block. 120 is provided at the   pressure tothe edge of the material M from
40  lower end of the rod A spring 121 is mounted  the side portion thereof.
Hence, the material 105 at the center of the lower end of the block  120,
M is securely pressed against .the vertical wall and, the am 122 is
provided in the front  124b. As-if shown in Fig. 3, if the trough 52
thereof. At the lower end of the supporting         is slanted the material
ejectd. from  the plate 123 provided is a receiving plate 124  trough
slides in the direction of the vertical 45  having a cutout portion 124a
wherein said  wall i24b on the receiving plates 115, 124 110 ann 122 is
inserted through. The arm 122  and the 'edge of the material contacts the '
has a substantially perpendicular portion and   vertical wall 124b.
However, to guarantee a a portion inclined outwardly. When the block
secured contact the arm 122 and if necessary 120 is ascending, the inclined
portion is above  also the 'arm 118, are arranged to lead  the 50  the
cutout 124a slipping therethrough thereby  inner edge of the mateial'-in
contact with the 115 leaving a large interval from a vertical wall  vertica
wall 124b. 124b located on the inner side of the receiving  Numeria  135 in
Fig. 1 1designaes  guide plate 124. Owing to this fact, the material M
bars which prevnts upward bending of the can easily be delivered 'onto the
receiving  fed miterial guiding it sustantially horizon- 55  plate.
However, when the material M is fed  tally. An interval having length about
two 120 in certain length, the block 120 starts 'to  times as large as the
thickness of the material descend by the action of' the 'cylinder 113  is
provided between each receiving 'plate and. thereby lowering the arm  122
too. So the  the guide bars. An interval between the guide vertical portion
of the arm 122 comes into  bars is so arrangedthat it does not hinder 60
'the cutout portion 124a thereby providing an  the pressing movement 'of
the springs 1,17 125 interval between the arm and the vertical wall  and
121 fixed at the lower end of each block 124b having substantially the same
length  116. 120 against the material when said with the width of the
material M. the  edge  blocks 116, 12'0 descend. A guide bar extend- of the
material is pressed to the vertical wall  ing downwardly from the block
116, prevents 65  124b by this arm  so that the folded piece  downward
bending of the material fed onto  130   
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5 the receiving plates 115, 124. Although this  machine, and then in the
opposite direction guide bar descends with the block 116, this  so
returning their original position. As is occurs after the material is fed
onto the  shown in .Fig4 1 and Fig. 9, a cylinder support- receiving plate
and so there is no problem.  ing member 153 is projecting from the side 5
An L-shaped rod 136 is moved back and  portion 1l1c of the supporting
member 111  70 forth by the air cylinder 137, the bottom end   while
brackets 154, 155 are projecting trans- of this rod repelling the cut piece
having a  versely and a rod 156 is fastened horizontally seam portion from
the receiving plate. The  to these brackets. The movale bracket 152
cylinder 137 is actuated by a signal from said  is slidably fixed to the
rod 156 to displace 10   detecting means for the seam  portion and  two
clamp means in the direction of the  75 repels the cut piece having a seam
portion and  material M, therefore the rod 156 is located then a member 138
receives the repelled cut  at right angles to the feeding direction of the
piece preventing further sending of the cut  material M. The movable
bracket 152 has a piece toward the sewing machine. Numeral 139  cylindrical
portion 152a which slides on the 15   designates a scale plate fastened to
the force  rod 156 and an arm 152b extended to the 80 end llla of the
member 111. The scale plate  right and left directions perpendicular to
this indicates the position   the sliding cylinder  sliding portion 152a. A
shaft 157 is rotatably 113 Numeral 139a is a pointer.           mounted to
bearings 152c, 152c extended Another embodiment of the guide means for
downwards from both ends of the arn  152b, 20   guiding the material
horizontally is shown in  and two cylinder supporting members 158,  85 Fig.
8. A guide 140 and a guide bar 141   158 are fastened to the shaft 157 each
on suitably fastened to said member 111 are  its right and left by the
screw 159. In the positioned at the upper portion of the receiv-  inside of
the side portion 1l1c of the member ing plate 115, 124 and further an air
blow   111, a member 161 having a grooved cam 25   nozzle 142 is provided
at a position lower  160 is fixed, and as is shown in Fig. 9, 'a  90 than
the receiving plate 115 between the  roller 163 mounted to an arm 162
extending receiving plate 115 and the cutter 67. The  rearwards  from   the
inside  supporting fore end portion of the material is upturned member 158
is engaged therewith and the by the air blown by the nozzle 142 and is
shaft 157 is slightly rotated in accordance 30   guided onto the receiving
plate 115 without  with the sliding movement of the movable  95 fail, while
an extreme upturning of the  bracket 152 thereby oscillating the supporting
material is adjusted by the guide 140 and   members 158, 158. Further, a
slider 152d the guide bar 141. Numeral 143 is an air  is projecting from
the inside end of the arm nozzlewhich blows out air ets at thesignal  of
the movable bracket 152, and the slider 35   from
saiddetectingmeansfortheseamportion   152d is fitted in a recess 111d
located at 100 and repels the cut piece in thesamedrection   the upper end
of the side portion 11lc facing in which the material is fed. In
aforementioned  transversely and sides theby preventing the example, the
cut piece is repelled transversely,  rotating of the movable bracket 152
around namely to the direction of the sewing machine,  the rod 156. The
rear end of the cylinder 40   wile in this embodiment the cut piece having
151 is pivotally mounted on a pin 164 of 105 a seam portion is repelled to
the same direc-  the cylinder holder 153 and a coupling tion as that of the
feeding of the material  member 165 is projecting from the rod 151a thereby
preventing such an accident that the   of the cylinder 151 thereby coupling
the slid- repelled cut piece is sewn by the sewing  ing bracket 152
thereto. 45   machine. In this embodiment, a regulating rod  Each set of
clamp means 170 is associated 110 144 is projecting from the block 120,
while  with 'a holder 158 fastened to the shaft 157. a curved portion 124c
is upturnedly provided   Both sets having substantially the same con- at
the end of the receiving plate 124. The   structions, the one shown in Fig.
11 being portion of the material that comes off the   on the left side
while the clamp means on the 50   receiving plate 124 is inclined to bend
down-  right hand side is symmetrical thereto with 115 wards due to its
gravity. Especially, if the  reference to Figure 11. Plates 171, 172 are
material M  is thin or frail this tendency is  screwed to the fore portion
and the rear por- still greater. In order to prevent this tendency,  tion
of the holder 158 respectively, the fore the portion that comes off the
receiving plate  plagu 171 being provided with a gide block 55   124 is
forcibly upurned by the upturned   173 and the rear plate 172 being
provided 120 curved portion 124c and the extremely up-  with bracket 174.
The rear end of an air turned portion is pressed back contrarily  cylinder
175 is pivotally mounted on the downwards by the rod 144 when the block
bracket 174 by a pin 176 and a rod 175a of 120 comes down thereby putting
the material  the air cylinder 175 is connected to a rear 60
horizontally.                              end portion 177a of a coupled
block 177 as 125 A movable bracket 152 is moved to-and-fro  is shown in
Fig. 12. The coupled block 177 by means of a transfer means 150 including,
has a substantially E-shaped front, being an air cylinder 151 and two clamp
means  integrally formed by coupling the rear end which fixed to the
movable 'bracket are also  portion 177a, a middle portion 177b, and a 65
moved first in the direction of the sewing  fore end portion 177c. The rear
end portion 130 
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6 177a is divided into two members to which   179 and said rack 185 are
adjusted, so that screws are fastened, with the tipportion of  two fingers
are substantially vertical when the the rod  175a therebetween. The middle
rack 185 projects outwards at its maximum. portion 177b and the front end
portion 177c. namely when the rod of       the air cylinder 184 5   are
provided with bores attheir centers so as  projects to the utmost extent.
As is shown   70 to pass a opinion 179   erthrough  thereby  in. fig.11  ,
the rack 185 and the rod of the forming a bearing portion A  slot  180 is
air cylinder 184 are coupled through a screw provided on a part of the
bearino 190 and. a block 191.oWhen the rod is for facilitating the
fastening    the bearing arranged  to move back and forward against 10   A
screw 181 is adapted to prevent. the dis-  the. block  119  by loosing the
screw 190, it  75 engagement of the  bearing. A sleeve  182   is eas t
rto make fine adjustment of the  location which prevents  the pinion 179
coming out is  of the fingers in relation to the projecing i nserted
between the middle portion 177b and  length of the rod. As is shown in Fig
14, a the fore end portion 177c and.is fastenedato a  par of fingers 187
arranged on the right and 5  shaft   186.. by a screw  (not shown). The the
left sides of the receiving plates is placed 80 pinion 179 is inserted from
the side of the  so that. one comes  above the other. This fore end portlio
thereby fastening the bearing position is     kept during the advancement
and by  the screw 181 and the sleeve  182 by   the portion  of the
material M  is inserted screw when the pinion reaches the prescribed
between the supper and the lower fingers. 20   position   from  the
middle  portion  177b a     Then after the material being cut, the fingers
85 holding. plate 183 is projecting and an air' .are rotated.by said rack
185 and said pinion cylinder 184 is.suspendd on the honding plate  179. the
upper finger   rotates to the position thereby interblocking  a rack 185
which ' is,  of the. imaginary line shown in the figure and -actuated by
the air cylinder 184 with .said-the lower finger. rotates  at the position
sub- 25   pinion  179. The pinion 179. is coupled to the  stantialy. the
same, thus folding the end  90 shaft 186 extende forwardly through a'
groove'' portion of the cut piece. In this case, the. 173a provided on the
guide block   l73  which   fingers must be rotated-,about 270 and so the is
mounted on the fore plate 171, and fingers  interlocking length of said
rack i85 with 18.7, 187 for clamping one of the folded ends  pinion
179andthestroke of: the air cylinder . 30   are mounted on top of the shaft
186. The   184 must. be chosen accordingly. In con-  95 air cylinder 175 is
supported by a  spring  188   sideration to said actions of the fingers,
the fastened to the rear plate 172, an    the    air. cylinder 175 having a
rectangular type 186 is supported by a spring 189 at the  rod is used.
portion of the block 173. These  eanism        In this embodment, the fore
plate '71i. to 35   enable a vertical pivoting of fin    187, 187   be
fixed to the holder 158 is substntially'. 100 around the pin 176. Usually,
the fingers are   horizontal, while the  rear plate  172. is upwardly
tensed by theaction of springss 188,  slantingly held by the holder  158.
As aresult, 189. Thus the fingers are pivotal formed   a gradually upturned
arrangement from the for the purpose of enabling pressing of  the   air
cylinder 175 to the fingers is formed. 40  folded end against the garment
together with   Besides, as is shown in Fig. 10, the shape of 105 the
fingers when the fingers advance to the   said grooved cam is so adapted
that a high position of the sewing machine in order to   horizontal portion
160c is formed via a por- sew the folded piece to the garment, details
tion 160a slightly slantingdownwards and will be mentioned  hereinafter.
After the   an upwardly slanting portion 160b from- the 45- fingers are
pressed against the gannent and   rear side to the front side.
Besides,when'the  110 pulled back rearwards by the transfer means,  fingers
retreat to the utmost limit, the roller they return to the upper side by
the acion of    163 comes to the positon of the lower portion the springs
188, 189. For carrying out these   160a of the grooved cam. Owing to these
actions, one of the springs 188, 189 will be   constructions, the tips of
the fingers during its 50  enough
transfer at first goes on a linear track T1' 115 Fingers 187, 187 are
projecting forwardly  carrying out upturned rectilinear motions as in
parallel from a fiat tip of. the shaft 186,  shown in Fig. 15, thengoes on
a curved track and an appropriate space, for example twice. T2 turning to:
downward motions, and finally as long as the width of the materialis pro-
goes on a horizontal track..T3 carrying out 55  vided between the two
fingers. As is shown in  horizontal movement. These motions are 120.. Fig.
13, the tips of the fingers are located at  important for preventing such
accident that approximately thesame position as the vertical  the tips of
the fingers hit against the hand wall 124b of the receiving plate when'
they   of the operator put near the temporary stand' retreat to their
extreme positions to allow   201 for the garment. If the fingers are guided
60  the material placed between them. As is shown   to the position of the
imaginary line above  125 by the imaginary line, both fingers are taking
the temporary stand 201 qly by means of substantially vertical relative
positions, namely,  rectinlinear motions, the fingers hit against one is
located above the other and the, lower  the hand if the hand is even
slightly projecting 



finger' is one the same level with the under  upwardly from the-temporary
stand 201, and 65  surface of the receiving plate 124. Said pinion  it is
very dangerous as the hand is caught be-  130    7
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201 and the fingers.  presser foot 205 and a back presser foot 206 However,
if said tracks are employed, pro-  are formed to be movable in both
vertical bability of the hitting accident against the hand  and to-and-fro
directions. As shown in Fig. decreases. Besides, if the fingers hit against
16 -  Fig. 18, a movable member 208 is 5   the operator's hand, the danger
is lessened as'  slidably mounted to a pivot arm 207a for the  70 the
fingers act so as to press down the hand.- cycle sewing machine through. a.
fixed plate As shown in Fig. 1, a scale plate 195 is  207b. The movable
member 208 has a pro- fixed on the upper surface of the fore plates
jection 209 having a: rectangular cross-section 171, 171 thereby enabling
measurement of the  at the upper center thereof, and a groove 210 10
location of the outer clamp means in relation  at the lower center thereof.
The pivot arm   75 to the inner clamp means. To the inside plate,  207a
and  the  plate  207b  are fastened namely the plate 171 located near the
side  superposedly by a bolt 211, and grooves 212, of the member 111, the
scale plate 195 is  212 are formed on the side portion. thereof mounted at
the prescribed position while as  On the side of said movable. member 208,
15  to the outside plate 171 the screw 196 is. angle plates 213, 213 having
an L-shaped  80 movable in the elongated bore 195a. Therefore,
cross-section are fixed by using screws. The when the screw 196 and the
screw 159 fasten-  horizontal portions at the lower ends of the ing the
holder 158 to the shaft - 157 are  angle plates 213, 213 are inserted to
said loosened, the outer clamp means can be  grooves 212, 212  thereby
arranging the 20  slided to the direction of the inner clamp   movable
member 208 slidable on the plate  85 means or in the reverse direction
thereby. 207b. From the side of angle plates 213, 213 varying  the interval
between the fingers  of the movable member 208 a rectangular arranged on
the right and the left respectively  mounting plate 214 is projecting. The
plate The interval is represented by the pointer  214 is provided with said
presser plate 204, 25  .197 and the indicated scale can be read out.  a
guide 215, on each sides for the adjustment  90 Only air cylinders are
employed in above  of thrusting in of the garment, and an arm embodiments,
however, it is a matter of  216, respectively mounted thereon. A pin 217
course that oil pressure cylinders or other  is projecting from the rear
end of the slide hydraulic pressure cylinders can be used. Also   plate 207
consisting of the pivot arm 207a 30  in above embodiments, single-acting
type  and the plate 207b. The rear end of an air  95 cylinders are used as
those cylinders which  cylinder 218 for driving the movable member do not
require large power at the return stroke   208 backward and forward is
mounted on of the rod, for example the cylinder 112, 113  the pin 217 and
the rod 218a of the cylinder for fastening the material onto the receiving
is connected to the said arm 216. On each 35   plates and the cylinder 175
for advancing the  inserted portion, a mechanism for preventing. 100
fingers. Of course, it is possible to employ   disengagement is provided.
Thus, the arm 216 double-acting type cylinders for these pur-  and the
movable member 208 accordingly are poses. The stroke and the aperture of
each  driven backward and forward on the slide plate cylinder can be
appropriately selected accord-  207 by the motion of the cylinder 218.
Screw 40  ing to its function and the place of the  bores 219, 219, 219,
and 220 are provided 105 arrangement. For example, the cylinder for  on the
projection 209 of the movable member moving the delivery pawl to-and-fro
has  208 for mounting a supporting member 221 100 mm of stroke and 16 mm of
aperture,  for the pressing cylinder. An elongated bore and the cylinder
for the cutter has 25 mm of  222a is provided in a fixed portion 222 having
45  stroke and 16 mm  of aperture, and the  a grooved lower portion for
fitting with the 110 cylinder for pressing the material has 25 mm   outer
shape of the projection 209.. Fine of stroke and 10 mm of aperture.
adjustment is possible when the portion 222 Further, multi-purpose machine
having a  is fixed with a bolt 223 to the screw bore 219. structure capable
of adjustment of the loop   A portion 224 extending transversely.from the
50  length is shown in above embodiments, while  fixed portion 222 also has
a grooved lower 115 if a machine of exclusive use type is employed
portion. which obscures the rod 218a of the the structure thereof will-be
simpler as each  cylinder when the supporting member 221 is adjustment
mechanism  can be stationarily  fastened. A supporting block 225 is
extended formed.                         on top of the portion 224 and a
block 250 55     The sewing machine 200 is an improved  having a pin 226 as
shown in Fig. 16A is 120 Lock Stitch Bar Tack Cylinder Bed sewing  fastened
to the block 225 by using the screws machine (hereinafter referred to as
the cycle  251, 251. A groove 250a is provided in the sewing machine) which
is known per s[err].    block 250 and a slide bar 252 fastened to The
temporary stand 201 is a place for  the arm  205a having the presser foot
205 60  thrusting inthe waist portions of the garment  slides within the
groove. .Owing to this 125 such as pants, jeans, etc. and for sewing the
mechanism, the swing of the presser foot 205 



folded ends by the head 202. In the present  is prevented and the vertical
movement is invention, a presser plate 204 slidable on the  securedly
carried out. An air cylinder 227 upper surface of the conventionally known
which drives the presser foot vertically is 65  sewing plate. 203 is
mounted and a front  suspended on said pin 226, and said arm 205a 130    8
1573,763 is fixed to the rod 227a of the cylinder. As  usually in cycle
sewing machines. According a result, the presser foot 205 can be moved  to
this invention, a bell crank 273 pivotably up and down by the air cyinder
227 and   mounted on the member 27O has one arm further by the air cylinder
218 backward and   connected to the lever 272 by a link 274 and 5  forward
movement is possible through the the other arm carrying a rod 275. The rod
70 member 208..                         275 is positioned under a holder
operating The presser plate 204 is provided with a  member 276 on the cycle
sewing machine large rectangular bore 204a at the front   which member 276
is already known. portion thereof and a small rectangular bore   The lever
272 is pivotally movable about a      [err] 10  204b at the rear portion
thereof. The rear pin  272a and is biased upward by a  75 bore 204b is
formed so that it comes to the   spring  277.Rolling 278 are positioned at
positon around the bore  202awherein the   the upper end of the 270 as con-
needle goes  down when the plate 204 takes  tained in the container
279.some of  the balls the forwardly projectng  posiion as shown in
projecting above the container are in contact 15  thefigure while the front
bore 204a is so   with the bottom of a flat portion 280 of the  80. formed
that it takes the position around the cycle sewing machine and roll on the
flat needle bore 202a when the plate 204 is moved portion when the members
270 moves rearwardly. The front bore 204a is large-sized  balls further
serving to stabilize the member because variations of the thrusting length
in 270. By virtue of the  structure described, the 20   accordance with the
Change of the loop length  lever 272 is adapted to depress the arm 206a
85 must be managed  therewith usually. When the operating member 276 is As
mentioned before, as the screw bores  moved. downward by links 276c: and
276c 219, 219 are provided in the projection 209,  pivotable about fulcrums
276b by the rod the fore presser foot 205 changes its position   276a, the
rod 275 is depressed, turning the 25  relativeto the front bore 204a
according to  bell crank, which in turn moves the lever 272 90 variations
of'the screw bore for the bolt 223.  about the pin. 272a and thereby raises
the Thus, as the screw bore for the bolt can be   arm  206a. The rod 276a
is moved by means suitably chosen, the change of the loop length  already
known  in cycle swing machines. can be managed  even if the stroke of the
The Cy cle sewing machine described is 30  cylinder  218  constant. Numeral
260   adapted to form 'the stitch work illustrated   95 designates a stop
which is to be fixed to the  in Fig. 19 by forming lateial stitches S1 and
rod 218a and which ca n be slid along the rod   oblique stitches S2 to
firmly stitch the loop 218a by loosening the bolt 261. The return  to the
garment. Stated more specifically the sroke of the cylinder 218 is adjusted
by this  loop L is stitched to the garment G as seen 35  stopper. The
distance from the fore presser  in Fig. 20. The loop L stitched to the
garment 100 foot 205 to the rear presser foot 206 can be G  by the
apparatus. described  is substantially known by the scale plate 230 and the
pointer  in contact  therewith. Accordingly, it will be 231.A'movable plate
232 having the Same  difficult or takes some time for the user to size with
the fore presser foot 205 is movably   pass a   belt of great thickness
through the 40 and fastenably mounted on the front bore.   loops  It is
therefore necessary to use  an  105 204a. As is -shown in Fig. 17 and Fig.
17A  apparatus by which the loop L can be attached screw  bores  265, 265,
265 are provided 'in. to the garment  G with a clearance GA the presser
plate 204 and screws are inserted  formed therebetween. An embodiment of
such into the bores on a: check plate 234 integrally apparatus will be
described below. having the movable plate 232 and then are According to
this embodiment when fastened to said screw bores. A shoulder 232a   cut
piece is placed onto the garment with its is Provided at the lower end of
the movable  opposite ends folded by the two folding shafts plate 232 being
formed so that it rides on a 186, 186, a slackening rod 301 is interposed
staired  portion of the bore 204a. Screw bores  between the folded piece
and the garment 50  of the appropriate location are screwed: so  wherepon
the presser foots 205, 206 of the  115 that the fore presser foot 205
corresponds to   machine hold the folded ends, whereby the the plate 232.
folded piece is loosened in accordance with As shown in Fig. 16, the rear
presser foot  the diametrical dimension of the. slackening 206 is supported
by a- cantilever member 270  rod 301 as illustrated in Fig. 23. 55  mounted
on the projection 209 and is movable      With reference  in Fig. 22, the
slackening  120 forward and backward with the member 270.  rod 301 has a
front end projecting from the Thus the front  and rear presser foot are
front ends of the receiving plates 115, 124 simultaneously movable forward
and backward  by about 2 cm and. is smoothly movable by the cylinder 218
The member 270 is  between the two folding shafts 186 in parallel 



60  fixedly provided  as its front end with a block thereto. The front end
of  the  slackening  rod   125 271 on which the arm 206a of the rear
preeser  301  has  a slanting or rounded bottom surface foot 206 is mounted
vertically movably free  so as not to engage in ,the garment when the of
any deflection. The arm 206a is moved up  folded piece is transferred onto
the garment. or down by a lever 272. The structure of this  The slackening
rod 301 is connected at its 65   portion is known and is the same as those
rear portion to a bifurcated pivotal member 130    - 9
1,573,763                                     9 302 which is mounted on a
horizontal pin 304   with the garment G with the lowering of the on a
support arm  303 extending obliquely  loop Land held between the loop L and
the downward. The member 302 is slightly  garment G as seen in Fig. 24. At
the same pivotally movable in its substantially hori-  time,the downward
movement of the front 5  zontal position. The support arm 303 carries and
rear presser feet 205 and 206 draws out  70 at its upper end a holder 305
fastened to the  the loop itself at its folded opposite end shaft 157 by a
screw. One of the bifurcated   portions by an amount corresponding to the
portions of the pivotal member 302 extends  amount of the downward movement
in accor- rightward into a portion 306. A horizontal. dance with the radial
dimension of the rod 10  bearing pin 308 formed with a guide groove  301.
When the loop is held at its opposite  75 307 at its midportion is secured
to the' end  'ends by the presser foots, the slackening rod of the
extension 306. The support arm 303  is retracted along with the folding
bars 186. has upper and lower projections 303a, 303b.  The loop in
its-slack state is then stitched to Wire springs 309, 310 extending
substantlly  the garment by the machine. 15  in parallel to the slackening
rod 301 are    Although the description of the apparatus  80 secured to the
upper and lower projections  given  above mentions nothing about the 303a,
303b respectively. Toward the right  switches for effecting a series of
sequential ends, the wire springs 309, 310 are bent  operations in response
to electric signals, the toward each other to position their right ends
arrangement of the switches and the sequential 20  horizontally. The
horizontal portions 309a,  operations will be obvious to one skilled in  85
310a engage in the guide groove 307 of the  the art. For instance, various
cylinders can bearing pin 308 as if nipping the pin.  be sequentially
operated with the use of limit Between the wire springs 309, 310, a stopper
switches which detect the extremity of the rod 311 extends along the
extension 306 of  forward or backward stroke of the cylinder 25  the
pivotal member 302 and is secured at its  rod, or the limit switch may be
adapted to  90 one end to the support arm 303. The stopper  detect only the
extremity of the forward rod 311 has the same diameter as the grooved
stroke, whereupon a timer may be actuated for portion 307 of the bearing
pin 3O8 The other  the retraction of the cylinder rod, or alter- end of the
stopper rod 311 is bent to an L-   natively, upon detecting that some other
30  shaped so that the horizontal portions 309a,  member has completed its
operation, the  95 310a of the wire springs 309, 310 can bear  cylinder rod
can be initiated into retraction. against the rod end. The stopper rod acts
to  With the apparatus adapted for varying prevent repeated vibration of
the wire springs  loop lengths, the adjustable portions are 309, 310.
Usually, the slackening rod 301 is  adjusted to the desired loop length
before 35   positioned substantially at the same Level as  operation. More
specifically, the knob 64 on 100 the two folding shafts 186. While the
folding  the delivery means 50 is loosened to adjust the bars 186 are in
their returned position on   position of the stopper 61 and determine the
the right side of the machine 200, the  length of retraction of the
delivery pawl 53. slackening rod 301 is held in contact with the  In
conformity with this length, the support 40  bottom of the receiving plates
as lowered by  plate 123 of the fastening means 110 is shifted  105 an
amount corresponding to the radius of the  relative to the member lIla for
adjustment. rod 301. In this position the slackening rod   The fore plate
171 and the holder 158 for is under the action of the wire spring 309.
the outer clamp means 170 are set in position. The slackening means 300 of
the foregoing   The front presser foot 205 on the cycle 45  structure
operates in the following manner.  sewing machine 200 is further set in
position. 110 The slackening rod 301, when released from   An elongated
material M  prepared in the the receiving plates, rises under the action of
form of a strip in advance is inserted into one the wire spring 309 to
substantially the same  end of the' trough 52 induded in the delivery level
as the folding shafts 186, namely by an   means 50. The leading end of the
material is 50   amount corresponding to the radius of the rod  led to the
outlet end of the trough 52 by 115 301, thereby lifting the midportion of
the  hand The apparatus is then initiated into folded piece. This draws the
folded end of  automatic operation. In response to the signal the piece
itself outward by an amount corres-  sent out on depression of a start
button (not ponding to the amount of rise of the  shown), the air cylinder
55 starts to operate, 55  slackening rod 301, ie. to the radius of the
causing the delivery pawl 53 to feed the 120 rod.
material. When the material is sent out by a 



On the completion of the transfer of the  specified length by the stroke of
the cylinder folded piece onto the garment, the front and   55, the middle
portion of the length of the rear presser feet 205, 206 on the machine
material is placed on the receiving plates 115, 60   200 descend at the
same time, holding the   124 of the fastening means 110, with its 125
opposite end portions of the piece with these  forward end projecting
outward from  the portions retained in the folded state by the  receiving
plate 124. When the material has fingers attached to the folding bars 186
as  been completely sent out, the cylinders 112, shown in Fig.'23. During
this operation, the   113 on the fastening means 110 operate, 65
slackening rod 301 is depressed into contact  lowering the blocks 116, 120
and causing the 130    10
1,573,763                                          10 arm  122 on the block
124 to press the   opposite ends of the folded piece against the material
against the vertical wall 124b of the   presser plate 204 and bringing the
folded receiving plate. At the same time, the springs   piece into contact
with the. garment. At this 117, 121 on the bottom of the blocks fixedly
time, the' fingers pivotally move about the 5  hold the material in place.
The material is  support points 176 of the air cylinders 175.  70 now:
positioned   approximately   midway  With the folded piece held in position
by the between. the upper and -lower fingers located   presser foots 205,
206, the rod 151a starts to close to the receiving plates as illustrated
in-  retract. under high pneumatic pressure now Fig. 14. After the material
has been fixed in  acting in -the reverse direction within the air 10
place, the air cylinders 175 for the pair of    cylinder 151  of the
transfer means. This  75 clamp means included in the transfer means.
movement backwardly withdraws the fingers 150 are actuated, advancing the
fingers 187   from the folded opposite ends of. the cut piece. toward the
opposite ends of the length of the   On the completion of the retraction of
the material, with the result that the material  transfer means, the air
cylinders 175 of' the 15  is. placed between  the- upper and lower  clamp
means are deactivated permitting the   80 fingers. The air cylinder 78 is
then operated  fingers to return to the rear of the receiving to turn the
cutter 67 to cut the material  plates. High-pressure air acts in the
reverse While the cutter 67 is in its lowered position  direction within
the cylinders 184 and moves the delivery paWl 53 starts to return while
the racks 185, which turn the fingers. The 20  sliding on the material
which is pressed on   parts are now  ready for the next cycle' of   85 the
plate sping 69a. The return of the delivery:  transfer. operation. While
the transferred cut pawl 53 is limited by the stopper 61..        piece is
being stitched to the garment, the After the cutting of the..material, the
air  material is automatically sent out. Following cylinders. 184 are
operated to move the racks  the. same procedure as above, a new cut piece
25  185, which in turn rotate the pinions 179.T he  is retained on the
receiving plates with its  90 shafts 186 therefore rotate, turning the
fingers   opposite end clamped. by the fingers. 187 to such an extent that
the upper fingers    When the transfer means has been retracted are brought
approximately to the same level  approximately to the middle of its travel,
as the lower fingers as shown in Fig.14.   a signal is fed  to  the sewing
maine, 30  Consequently; the pairs of:the fingers fold  initiating the
following operation. With the.  95 the opposite end of the cut piece and,
at the   rear presser foot 206 located at the position same time, the cut
piece is clamped by the   of the needle- of the cycle sewing'machine,
fingers as indicated in solid lines in Fig. 13.  the needle starts to
stitch the rear end of the 'The air cylinders 112 113 of the fastening
out'-piece in the same manner as in conven- 35   means 110 are then
deactivated. In response  tonal cycle machines. When the rear end has  100
to a signal emitted from the foot switch on   been. completely stitched to
the garment, the the: sewing machine, the air cylinder 151 on   front .and
rear presser feet are shifted back- the transfer means 150 is actuated,
moving   ward bythe air cynder 218, with the cut the movable bracket 152
and-simultaneously   piece and garment held between the feet  d 40   bring
both the clamp means 170. into transfer  the presser plate 204, whereby;
the front  105 operation, whereby 'the folded piece is moved   presser foot
205 isbrought to the position of away from the receiving plates toward the
the needle. The front end is then stitched in cycle sewing  machine. For
the  transfer   place, and the loop is now completely fixed operation, the
fingers move along a path  to the garment. The presser plate 204 and the
45! 'indicated by   lines T1 to T3 in Fig. 15 and   front and rear presser
feet 205, 206 thereafter  110 reach the cycle sewing machine 200. The
advance The feet are -raised. The. parts are folded piece brought to above
the cycle sewing   now ready for the, next stitching cyle. machine 200 is
so positioned that the fingers   The slackening means 300, when used, is on
the opposite ends thereof -are located below   installed _inplace, and the
operation is carried 50   the front and rear presser. feet 205, 206. In
out exactly in the same manner as above.  115 this -ate, the fingers at one
end are positioned  If the material includes a seam, the seamed below the
front presser foot 205 -and above   portion is. detected by the detector
80, then the front opening 204a formed in the presser   cut off and removed
automatically plate 204, and the fingers at the other end,. 



55   are positioned belowthe rear presser foot206  WHA   WE CLAIM, IS:- and
above 'the rear opening 204b formed in      1. Apparatus for forming lops
on a gar-  120 the presser  plate. Before the. transfer of the   ment
comprising:, delivery .means for dis- folded piece onto the cycle sewing
machine   pensing elongate material, means  for fastening 200, the body
portion of a garment is fitted   the material on a receiving plate, clamp
means. 60   over the support' 201 on the mahine. The   provided on the
opposite sides of the receiving foot switch emits a signal as already
stated.  plate respectively for clamping- the fastened  125' Upon the
placement of the folded cut piece material at, its.,,opposite ends, a
cutter for in the specified position on the cycle sewing  cutting  the
fastened  material, a  sewing machine as seen in Fig. 25, the front and
rear:  machine, and transfer means for simultaneously 65   presser foots
205, 206 descend,pressing- the   moving- the two clamp means toward and
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10 arm  122 on the block 124 to press the   opposite ends of the folded
piece against the material against the vertical wall 124b of the   presser
plate 204 and bringing the folded receiving plate. At the same time, the
springs   piece into contact with the garment. At this 117, 121 on the
bottom of the blocks fixedly  time, the fingers pivotally move about the 5
hold the material in place. The material is  support points 176 of the air
cylinders 175.  70 now   positioned   approximately   midway   With the
folded piece held in position by the between the upper and lower fingers
located   presser foots 205, 206, the rod 151a starts to close to the
receiving plates as illustrated n   retract under high pneumatic pressure
now Fig. 14. After the material has been fixed n   acting in the reverse
direction within the air 10  place, the air cylinders 175 for the pair  f
cylinder 151 of the transfer means. This  75 clamp means included in the
transfer means  movement backwardly withdraws the fingers 150 are actuated,
advancing the fingers 187   from the folded opposite ends of the cut piece.
toward the opposite ends of the length of the   On the completion of the
retraction of the material, with the result that the material  transfer
means, the air cylinders 175 of the 15  is placed  between  the upper and
lower  clamp means are deactivated, permitting the  80 fingers. The air
cylinder 78 is then operated  fingers to return to the rear of the
receiving to turn the cutter 67 to cut the material  plates. High-pressure
air acts in the reverse While the cutter 67 is in its lowered position,
direction within the cylinders 184 and moves the delivery pawl 53 starts to
return while  the racks 185, which turn the fingers. The 20  sliding on the
material which is pressed on   parts are now ready for the next cycle of
85 the plate spring 69a. The return of the delivery  transfer operation.
While the transferred cut pawl 53 is limited by the stopper 61.       piece
is being stitched to the garment, the After the cutting of the material,
the air  material is automatically sent out. Following cylinders 184 are
operated to move the racks  the same procedure as above, a new cut piece 25
185, which in turn rotate the pinions 179. The  is retained on the
receiving plates with its  90 shafts 186 therefore rotate, turning the
fingers  opposite end clamped by the fingers. 187 to such an extent that
the upper fingers  When the transfer means has been retracted are brought
approximately to the same level  approximately to the middle of its travel,
as the lower fingers as shown in Fig. 14.  a signal is fed  to the sewing
machine, 30  Consequently, the pairs of the fingers fold  initiating the
following operation. With the   95 the opposite end of the cut piece and,
at the  rear presser foot 206 located at the position same time, the cut
piece is clamped by the   of the needle of the cycle sewing -machine,
fingers as indicated in solid lines in Fig. 13.  the needle starts to
stitch the rear end of the The air cylinders 112, 113 of the fastening
cut piece in the same manner as in conven- 35  means 110 are then
deactivated. In response  tional cycle machines. When the rear end has 100
to a signal emitted from the foot switch on   been completely stitched to
the garment, the the sewing machine, the air cylinder 151 on  front and
rear presser feet are shifted back- the transfer means 150 is actuated,
moving   ward by the air cylinder 218, with the cut the movable bracket 152
and simultaneously  piece and garment held between the feet and 40  bring
both the clamp means 170 into transfer  the presser plate 204, whereby the
front 105 operation, whereby the folded piece is moved   presser foot 205
is brought to the position of away from  the receiving plates toward the
the needle. The front end is then stitched in cycle  sewing  machine. For
the  transfer  place, and the loop is now completely fixed operation, the
fingers move along a path  to the garment. The presser plate 204 and the 45
indicated by a lines T1 to T3 in Fig. 15 and   front and rear presser feet
205, 206 thereafter 110 reach the cycle sewing machine 200. The   advance.
The feet are raised. The parts are folded piece brought to above the cycle
sewing   now ready for the next stitching cycle. machine 200 is so
positioned that the fingers    The slackening means 300, when used, is on
the opposite ends thereof are located below   installed in place, and the
operation is carried 50  the front and rear presser feet 205, 206. In   out
exactly in the same manner as above.   115 this state, the fingers at one
end are positioned  If the material includes a seam, the seamed below the
front presser foot 205 and above   portion is detected by the detector 80,
then 



the front opening 204a formed in the presser  cut off and removed
automatically. plate 204, and the fingers at the other end 55   are
positioned below the rear presser foot 206  WHAT WE CLAIM  IS:- and above
the rear opening 204b formed in    1. Apparatus for forming loops on a gar-
120 the presser plate. Before the transfer of the  ment comprising:
delivery means for dis- folded piece onto the cycle sewing machine  pensing
elongate material, means for fastening 200, the body portion of a garment
is fitted  the material on a receiving plate, clamp means 60   over the
support 201 on the machine. The   provided on the opposite sides of the
receiving foot switch emits a signal as already stated.  plate respectively
for clamping the fastened  125 Upon the placement of the folded cut piece
material at its opposite ends, a cutter for in the specified position on
the cycle sewing   cutting  the  fastened  material, a  sewing machine as
seen in Fig. 25, the front and rear  machine, and transfer means for
simultaneously 65   presser foots 205, 206 descend, pressing the   moving
the two clamp means toward and    away from the sewing machine, each clamp
6. Apparatus according to any one of claims  35 means having fingers for
folding over and   1 to 5 wherein the delivery means includes a clamping an
end portion of the material, the   channel-shaped trough and a delivery
pawl, sewing machine having presser feet and a   and the fastening means
includes means for 5   cloth-retaining  presser plate formed  with
pressing an edge of the material against a openings opposed to the presser
feet res-  vertical wall of the receiving plate and a  40 pectively, the
presser feet and the presser  spring for pressing the material. plate being
movable, whereby after one folded  7. Apparatus according to any -one of
claims end portion of a cut piece of the material is  1 to 6 wherein each
clamp means comprises 10   stitched to the garment, the presser feet and
a substantially E-shaped coupling block, a the presser plate are moved with
the cut piece  shaft having at one end thereof two fingers  45 and the
garment held therebetween to bring  for folding an end portion of the
material the other folded end portion of the cut piece  in nipping
engagement therewith and clamping to a stitching position and thereafter
stich  the same and at the other end thereof a 15  the other folded end
portion to the garment.  pinion for engagement with a rack movably 2.
Apparatus according to claim 1 further  mounted on the coupling block, and
a cylinder  50 comprising means for forming slack loops.    pivotally
mounted on the holder for moving 3. Apparatus according to claim 1 or claim
the shaft axially, the coupling block mounting 2 wherein the delivery means
has means for  in one portion thereof the shaft rotatably and 20
detecting a seam portion and means for remov-  securing in the other
portion thereof a rod ing a cut piece including a seam portion in
protruding from the cylinder, the shaft being  55 response to a signal from
the detecting means.  biased by at least one spring. 4. Apparatus according
to any one of claims  8. Apparatus for forming loops on garments 1 to 3
which is adjustable for varying loop   constructed  and  arranged
substantially  as 25  lengths.
hereinbefore described with reference to and 5. Apparatus as defined in
claim  3 or claim   as illustrated in the accompanying drawings.  60 4
wherein the fingers on the clamp means are pivotable about a common axis,
the clamp means being disposed such that the forward          WITHERS &
ROGERS, 30   ends of the fingers are uppermost, and being         Chartered
Patent Agents, in engagement with a grooved cam to permit             4,
Dyer's Buildings, the fingers to travel to the sewing machine
Holborn, along a path comprising straight and curved           London, ECIN
2jT, tracks.                                             Agents for the
Applicants. Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1980. Published by the Patent Office, 25
Southampton. Buildings, London, WC2A lAY, from which copies may be
obtained.    


