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[57] ABSTRACT

An apparatus and method for automatically feeding
individual pieces of fly fabric from:a stack of such
pieces to a zipper sewing machine, wherein the pieces
of fabric in the stack have different shades on their -
opposite sides and it is desired to feed continuously to
the zipper sewing machine successive pieces of the fly
fabric with the sides thereof having the same shade
oriented in a predetermined position. More specifi-
cally the method involves sensing the shade of one of
the sides of a given piece of fly fabric in a feed
hopper, removing the pieces of fly fabric from the
feed hopper and then rotating the piece of fly fabric
approximately 90° in response to the sensing step so as
to orient the piece of fly fabric with its sensed side
disposed in a predetermined position for subsequent
feeding to the zipper sewing machine.

8 Claims, 14 Drawing Figures
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AUTOMATIC TROUSER FLY FABRIC FEEDING
MACHINE AND METHOD

BACKGROUND OF THE INVENTION

This invention relates to improvements in the art of 3

producing trouser fly closure units and more particu-
larly to a method of feeding individual pieces of fly
fabric to a zipper sewing machine.

The general field of producing trouser fly closure 10

units is well known. Specific designs and techniques for
producing trouser fly closure units are described, for
example, in U.S. Pat. No. 2,079,834, No. 2,155,795,
No. 2,549,496, No. 2,623,214, No. 2,697,277, No.
2,731,643, No. 2,823, 388, No. 3,003,445, No.
3,081,462, and No. 3,263,238. In the early days of the
art of producing trouser fly closure units, the units were
normally individually fabricated by sewing an in-
dividual slide fastener chain and its attached stringers
to an individual fly strip tape to produce a single
trouser fly closure unit. Subsequently the technique for
producing trouser fly closure units were automated and
made continuous as described, for example, in U.S.
Pat. No. 3,263,238 in which a continuous slide fastener
chain and its attached stringers are sewn together with
a continuous fly fabric tape to produce a continuous
trouser fly closure strip which can then be subsequently
cut into desired lengths to produce individual trouser
fly closure units.

Thus, in the present state of the art, the trouser fly
closure units are normally produced by an automatic
continuous process utilizing prime fabric material for
the continuous fly fabric tape employed in the manu-
facture of such units. On the other hand, in the manu-
facture of garments such as dungarees, levis, work
pants, overalls, etc; a considerable amount of scrap
material is left after the individual patterns are cut from
the prime fabric material utilized to produce such gar-
ments. To date no feasible, practical or economic way
has been developed whereby this scrap material could
be utilized for the fly fabric material in an automatic
process, instead of the prime fly fabric material, to
thereby achieve considerable savings in the manufac-
ture of trouser fly closure units.

SUMMARY OF THE INVENTION

The present invention relates to a novel apparatus
and method for automatically feeding individual pieces
of fly fabric from a stack of such pieces to a zipper sew-
ing machine wherein a continuous slide fastener chain
or zipper with its attached stringers is sewn to in-
dividua! pieces of fly fabric to produce a continuous
strip comprising the continuous slide fastener chain
and a series of successive individual pieces of fly fabric.
The pieces of fly fabric normally employed have dif-
ferent shades of color on their opposite sides. For ex-
ample, the present invention is particularly applicable
to producing trouser fly closure units for garments
produced in large quantities such as dungarees, levis,
work pants, overalls, etc. The present invention makes
practical and economical for the first time the utiliza-
tion of scrap fabric material from the cutting of the
original garment for subsequent use in an automated
method for producing trouser fly closure units. Thus,
from the scrap material remaining from the cutting of
the original garment, pieces of fabric of the size desired
for the fly fabric of the trouser fly closure unit are cut
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and formed into stacks. Normally due to the
procedures that are used in cutting the original gar-
ments, the pieces of fly fabric will be cut so as to
produce pairs of the fly fabric pieces in which one of
the pieces of the pair will have its dark shade surface on
the top side and its light shade surface on the bottom
side, whereas the other fabric piece will have its light
shade surface on the top and its dark shade surface on
the bottom. These pairs of fly fabric pieces are then as-
sembled into a stack wherein normally the shades on a
given side of the individual pieces in the stack alternate
from one piece to the next piece in the stack. However,
this is not always the case and there will frequently be
variations in the arrangement of the pieces in the stack.
Heretofore, it has not been practical, feasible or
economical to use scrap material from garment cutting
to make the fly fabric pieces for producing trouser fly
closure units. Thus, if pieces from such scrap material
were to be systematically arranged in the feed stacks of
fly fabric pieces, the amount of labor required would
make the process uneconomical since the order of each
piece of fly fabric would have to be individually
checked. On the other hand if the position of each in-
dividual piece of fly fabric in the stack were not
checked, the process would frequently result in the
production of a considerable number of trouser fly clo-
sure units wherein the slide fastener chain and the fly
fabric strips would be reversed with respect to their
desired orientation, thus resulting in a considerable
amount of unusable and waste trouser fly closure units.
The present invention provides an- apparatus and
method for automatically feeding individual pieces of

- fly fabric from a stack of such pieces to a zipper sewing
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machine despite the fact that the pieces of fly fabric in
the stack may have different shades on their opposite
sides and may be arranged in any particular order. By
the novel technique of the present invention it is possi-
ble to feed continuously to the zipper sewing machine
successive pieces of fly fabric with the sides thereof
having the same shade always oriented in the desired
predetermined position. More specifically the method
of the present invention involves the step of sensing the
shade of one of the sides of a given piece of fly fabric in
a feed hopper, then removing this piece of fly fabric
from the feed hopper and rotating the piece of fly
fabric approximately ninety degrees in response to the
sensing step so as to orient the piece of fly fabric with
its sensed side disposed in the desired predetermined
position for subsequent feeding to the zipper sewing
machine.

A major object of the present invention is to provide
an automatic essentially continuous process for
producing trouser fly closure units in which fly fabric
pieces cut from scrap garment material may be utilized
in the manufacture of trouser fly closure units.

It is a further object of the present invention to pro-
vide a more economical process for producing trouser
fly closure units as a result of being able to use scrap
material, rather than prime fabric material which is
much more expensive.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be best understood by
reference to the drawings which are as follows:

FIG. 1 is a diagrammatic illustration of the basic ap-
paratus of the present invention.
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FIG. 2 is a side elevational view in partial cross-sec-
tion showing the hopper feed unit of the present ap-
paratus.

FIG. 3 is a side elevational view of the pickbar device
of the present invention which is utilized to partially
removed an individual piece of fly fabric from a stack
of such pxeces

FIG. 4 is an enlarged view in perspective of a part of

the pickbar of FIG. 3 showmg the arrangement of teeth
on the pickbar.
- FIGS. 5, 6, 7 and 8 are side elevatxona.l views in par-
tial cross-section showing the operation of top and bot-
tom shuttles for aligning the piece of fly fabric which
has been partially separated from the stack by the
pickbar described in FIGS. 3 and 4.

FIG. 9 is a perspective view of the hopper transport
device ‘which moves the separated fly fabric to the
fabric orientation machine.

FIG. 10 is a perspective view of the continuous belt
and pulley device des1gned to onent individual pieces
of fly fabric. -

FIG. 11'is a perspective view of the fabric orientation
machine - including - the continuous belt and pulley
device shown in FIG. 10.

FIG. 12 is a side elevational view in partlal cross-sec-
tion of the sewing feed machine of the present inven-
tion which feeds individual pieces of fly fabnc to the
sewing machine.

FIG. 13 is a top elevational view showing the in-
dividual pieces of fly fabric stitched to a continuous
slide fastener chain and its attached stringers.

FIG. 14 is a perspective view of the basnc apparatus
of the present mventlon

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention as mentioned previously is
particularly useful for producing trouser fly closure
units especially of the type used in dungarees, levies,
work pants, overalls, etc. As is well known these types
of garments are normally constructed of a blue colored
denim fabric in which the outer surface or side is a dark
blue and the inner surface or side is a light blue (ac-
tually, normally a combination of dark blue and white
threads). The following description of the apparatus
. and method of the present invention will therefor be
discussed in the context of pieces of fly fabric in which
one side or surface is dark blue and the other side or
surface is light blue.

Now referring to FIG. 1, reference numeral 10
designates the hopper feed machine of the present in-
vention into which are placed stacks of individual
pieces of fly fabric and from which individual pieces of
fly fabric are successively and essentially continuously
removed and passed to a fabric orientation machine
des1gnated by the reference numeral 12. In fabric
orientation machine 12 each individual piece of fly
fabric is rotated approximately ninety degrees so as to
position its side or surface having a given shade in a
desired predetermined position.

Reference numeral 14 - designates generally a
sensing-actuating device which performs several func-
tions. First sensing-actuating device 14 senses the par-
ticular shade of blue on the front surface of the outer
piece of fabric removed from hopper feed machine 10
to determine whether this side is dark blue or light blue.
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Secondly, when the piece of fly fabric is fed from
hopper feed machine 10 to fabric orientation machine
12, sensing-actuating device 14 rotates the piece of fly
fabric ninety degrees in one direction or the other de-
pending upon whether its sensed side was dark blue or
light blue. Thus, the piece of fly fabric.exiting from
fabric orientation machine 12 always has either its dark
blue surface or its light blue surface face up. Preferably
for the purpose of the present invention the dark blue
surface is face up.

The piece of fly fabric exiting from fabrlc orientation
machine 12 is then fed into sewing feed machine 16
from which it is next fed to sewing machine 18. In sew-
ing machine 18 a continuous zipper tape which com-
prises a continuous slide fastener chain or zipper and its
attached stringers is sewn to successive pieces of fly
fabric pieces to produce a sewn zipper tape and fly
fabric product. Associated with sewing machine 18 is
sensing-actuating device 20 which' performs several
functions. First, it is designed to sense the presence or
absence of a piece of fly fabric in the sewing machine.
When sensing-actuating device 20 senses the absence
of a piece of fly fabric in sewing machine 18 it actuates
sewing feed machine 16 so as to transfer or pass
another piece of fly fabric from sewing feed machine
16 to sewing machine 18. Sensing-actuating device 22
is designed to sense the presence or.absence of a piece -
of fly fabric in sewing feed machine 16. When sensing-
actuating device 22 senses the absence of a piece of fly
fabric in sewing feed machine 16, it actuates hopper
feed machine 10 to thereby pass or transfer a piece of
fly fabric from hopper feed machine 10 through fabric
orientation machine 21 to sewing feed machine 16.

FIG. 2 shows in detail the design and operation of
hopper feed machine 10. Reference numeral 24
designates a stack of fly fabric pieces arranged in
hopper 26. Generally each stack of fly fabric pieces will
comprise about 54 individual pieces. Each of these

- pieces of fly fabric will normally be about 2 to 2-%
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inches in width and will have a length which depends
upon the length of the trouser fly closure unit desired.
It is to be noted that in FIG. 2 the pieces of fly fabric
are arranged such that their short side, namely the side:
which is 2 to 2-% inches, is on the side exposed to view
in FIG. 2. Stack 24 of the individual pieces of fly fabric
are supported on one of their ends by feed support
means 28., which is designed to move laterally to the
left in FIG. 2 on rod 30. Feed support means 28 not
only supports one side of the stack 24 but it is also
designed by means of an applied force 32 to move stack
24 to the left in FIG. 2 as successive, individual pieces
of fly fabric are removed from hopper 26. :
Dlsposed at the front end of hopper 26 is base plate
34 which is designed to support and hold the stack 24
in hopper 26. Disposed between the front end of
hopper 26 and base plate 34 is lower shuttle 36 which is
slidably movable in a vertical plane between the front
end of hopper 26 and base plate 34. The length of the
front opening of hopper 26 and lower shuttle 36 is ap-
proximately equal to the length of fly fabric material
which is to be processed through hopper feed machine
10. Lower shuttle 36 is operated by double acting
cylinder 38 which moves lower shuttle 36 either.up or
down in response to sensing-actuating device 22
described in FIG. 1. The action of. double acting.
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cylinder 38 and lower shuttle 36 is guided by guide pin
40 which is rigidly attached to support base 42. Con-
necting arm 44 connects the operating arm of double
acting cylinder 38 with lower shuttle 36 and is designed
to move slidably on guide pin 40.

Disposed on the upper front end of hopper 26 is

upper shuttle 46 which like lower shuttle 36 extends
lengthwise across the entire front of hopper 26. Upper
shuttle 46 is operated by double acting cylinder 48 in a
manner similar to the operation of lower shuttle 36 and
double acting cylinder 38. Thus, upper shuttle 46 is
designed to move up and down in a vertical plane in
front of hopper 26. The operation of upper shuttle 46
by double acting cylinder 48 is guided by guide pin 50
which is rigidly attached to support base 52. Connect-
ing arm 54 connects the operating arm of double acting
cylinder 48 and upper shuttle 46.

Disposed in spaced relationship with respect to the
front of hopper 26 and the front of stack 24 is a photo
electric cell 54 which comprises a portion of sensing-
actuating device 14. Photo electric cell 54 is comprised
of light source 56 and light detecting cell 58. Thus a
beam of light 60 is emitted from light source 56 which
impinges upon the front surface of the front piece of fly
fabric from stack 24. Reflected light beam 62 is
received by light detecting cell 58 which is designed to
determine or detect whether the front surface of the
front piece of fly fabric in stack 24 is either dark blue or
light blue.

Reference numerals 88, 90 and 100 shown in FIG. 2
relate to a hopper transport mechanism which will be
described in detail in connection with FIG. 9.

Reference numeral 64 designates a pick bar device
which is utilized to separate and remove the top edge of
the front piece of fly fabric from stack 24. The opera-
tion of pick bar device 64 will be best understood by
reference to FIG. 3. It will be noted in FIG. 3 that pick
bar device 64 comprises a crankshaft 66 which rotates
in a counterclockwise direction in circle 68 and which
is operated by motor means 69. Attached in movable
relation to crankshaft 66 is crank connecting rod 70.
Linkage 74 is connected through pin 76 to crank con-
necting rod 70 in its central area. The other end of link-
age 74 is pivotally connected to support base 78 by pin
80. At the end of crank connecting rod 70 opposite
crankshaft 66 is pick bar 82 which is provided with a
series of teeth 84 shown in greater detail in FIG. 4.
Preferably pick bar device 64 includes a second crank
connecting rod 70, linkage 74, pin 76, support base 78
and pin 80 operatively connected at the other end of
pick bar 82, for support purposes. It will be noted from
the design of pick bar device 64 shown in FIG. 3 that as
crankshaft 66 rotates in a counterclockwise direction,
pick bar 82 will move forward and downward in the
first phase of the cycle and in the second phase of the
cycle will move upward and backward. The teeth 84 of
pick bar 82 are designed to engage the upper portion of
the front piece of fly fabric in hopper 26 to thereby
separate and remove the upper portion thereof from
the stack 24.

Now referring to FIG. 5, reference numeral 86
designates the front piece of fly fabric in stack 24 which
has been separated at its upper end from stack 24 as
described in the discussion with respect to FIGS. 3 and
4. Now referring to FIG. 6, this drawing illustrates one
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6

step in the operation of upper shuttle 46. It will be
noted in FIG. 6 (as compared with FIG. 5) that upper
shuttle 46 has been moved vertically downward to its
lower position as a result of the operation of double
acting cylinder 48. The purpose of this action of upper
shuttle 46 is to separate or segregate fly fabric piece 86
completely from stack 24. Now referring to FIG. 7, this
drawing illustrates one of the operating steps of lower
shuttle 36. It will be noted in FIG. 7 (as compared with
FIG. 6) that lower shuttle 36 has been moved vertically
upward by the action of double acting cylinder 38. The
purpose of this.step is to align fly fabric piece 86 in a
completely flat or flush position relative to the front
surface of upper shuttle 46. Now referring to FIG. 8
this drawing illustrates the second step in the operation
of lower shuttle 36. It will be noted in FIG. 8 that lower
shuttle 36 has been moved vertically downward to as-
sume the same position as it was in FIG. 5.

Now referring to FIG. 9, this drawing shows in a front
perspective view the same fly fabric piece 86 which had
been shown in side view in FIG. 8. It will be noted that
fly fabric piece 86 rests flush against the front surface
of upper shuttle 46. Connected to base plate 34 is dou-
ble acting cylinder 88 which is attached by means of
support arm 90 to base plate 34. Rigidly connected to
support arm 90 are guide rods 92 and 94 upon which
slide 96 is disposed to move horizontally back and forth
in slidably movable relationship to guide rods 92 and
94. Pin 98 is connected to slide 96 and is disposed in a
vertical direction in FIG. 9. Mounted on pin 98 is pawl
100 which is designed to pivot in a horizontal plane
about pin 98. Arm 102 is associated with double acting

‘cylinder 88 and is pivotally connected at its other end

to pawl 100 by pin 99. In the operation of the hopper
transport device shown in FIG. 9, cylinder arm 102 ex-
tends as a result of the operation of double acting
cylinder 88. Thus, cylinder arm 102 moves to the left in
FIG. 9. During this operation paw! 100 pivots about pin
98 attached to slide 96 until pawl 100 contacts fly
fabric piece 86 and forces it back against the surface of
upper shuttle 46. As cylinder arm 102 continues its ex-
tension to the left pawl 100 carries the fly fabric piece
86 to the left by moving it along the surface of upper
shuttle 46.

Now referring to FIG. 10, this drawing illustrates the
basic design and operation of fabric orientation
machine 12. Due to the operation of pawl 100 fly fabric
piece 86 is moved to the left into the input opening of
belt-pulley combination 104. Belt-pulley combination
104 comprises a first continuous belt 106 and a second
continuous belt 108. Belt-pulley combination 104 also
comprises two sets of pulleys 110 and 111. Pulley set
110 comprises pulley 112 and pulley 114 and pulley set
111 comprises pulley 116 and pulley 118. Thus, belt
106 is designed to operate with pulleys 114 and 118
and belt 108 is designed to operate with pulleys 112
and 116. The belt-pulley combination 104 is operated
by a conventional motor means (not shown in the
drawing) operatively connected to pulley set 111 com-
prising pulley 116 and 118.

FIG. 11 provides additional detail with respect to the
design and operation of fabric orientation machine 12.
It will be noted from FIG. 11 that pulley set 110 com-
prising pulley 112 and 114 is mounted in supports 120
and 122 which are connected to sprocket 124 which in
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turn is mounted ‘in housing 126. Sprocket 124 is
disposed within housing 126 so as to be rotatably mova-
ble therein about its axis. Associated with sprocket 124
is sprocket 128, double acting cylinder 130, connecting
rod 132 and roller chain 134. Thus, the movement of
connecting rod 132 by double acting cylinder 130
- operates roller chain 134 which in turn rotates sprocket
124. Double acting cylinder 130 is actuated by sensing-
actuating device 14 to thereby rotate sprocket 124 90°
in one direction or the other depending upon the signal
sent to double acting cylinder 130 by sensing-actuating

device 14. The “at-rest”. position of sprocket 124 is .

such that pulley set 110 comprising pulleys 112 and
114 is disposed in a vertical position with respect to the
longitudinal axes of pulleys 112 and 114. Pulley set 111
comprising pulleys 116 and 118 are disposed in the
same position throughout the entire operation of fabric
orientation machine 12. The pulleys 116 and 118 are
connected through drive shafts.(not shown) attached
to support base 136 and support base 138.
Now referring back to FIG. 10, the following discus-
sion describes the method of operation of fabric orien-
tation machine 12. For example, let it be assumed that
fly fabric piece 86 shown in FIG. 10 has its dark blue
surface exposed to view in FIG. 10. At the commence-
ment of the orientation cycle, as mentioned before,
“pulley set 110 would be disposed in a vertical position
as is pulley set 111. Fly fabric piece 86 is then fed into
* the input end or opening of belt-pulley combination
104. Double acting cylinder 130 is actuated by sensing-
actuating device 14 to rotate sprocket 124 ninety
degrees. from' its ‘‘at-rest” position in a counter-
clockwise direction to position pulley set 110 in the
position shown in FIG. 10. Thus, when fly fabric piece
86 is passed through the space between continuous
belts 106 and 108 it is likewise turned 90° in a counter-
clockwise direction such that when it exits from the
output end or opening belt-pulley combination 104 its
dark blue surface is face up and in the desired position
to eventually be fed through sewing feed machine 16 to
sewing machine 18. On the other hand, if the light blue
surface of fly fabric piece 86 were exposed to view in
FIG. 10, fabric orientation machine 12 would be actu-
- ated by sensing-actuating device 14 to rotate sprocket
124 ninety degrees in a clockwise direction such that
when fly fabric piece 86 exited from the output end or
opening of belt-pulley combination 104, its dark blue
surface would be face up and in the desired position to
be fed through sewing feed machine 16 to sewing
machine 18. After fly fabric device 86 has been trans-
ported from hopper feed machine 10 and through
fabric orientation machine 12, upper shuttle 46 is
raised vertically upward to its upper position by double
acting cylinder 48.

Now referring to FIG. 12 this illustration shows the
design of sewing feed machine 16. Reference numeral
140 designates a tray which comprises a bottom surface
142 and side pieces 144 and is open at both of its ends.
Disposed above tray 140 is continuous belt 146 which
rotates about pulleys 148 and 150 which are disposed
respectively on shafts 152 and 154. Motor means 156 is
operatively connected to sprocket 158 through shaft
160 and operates roller chain 162 which drives pulley
150 which in turn moves belt 146 in a clockwise
direction as shown in FIG. 12. Sewing feed machine 16
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also includes 1dler pulley 149 which rotates on shaft
151.
Tray 140 is supported by support means 162 and
164. Disposed in tray 140 .is-a hole or opening 166

" through which a light beam may be passed. Light

source 168 is disposed beneath tray 140 and designed
to pass a light beam through hole 166. Disposed above
tray 140 is light detecting cell 170 which is designed to
receive the light beam emitted by light source 168.
Light source 168 and light detecting cell 170 comprise
a photo electric cell designed to detect the presence or
absence of a piece of fly fabric in sewmg feed machine
16 in tray 140 thereof.

A slot 172 is cut into the bottom tray 140 through
which stop bar 174 may be raised or lowered by the ac-
tion of double acting cylinder 176. Thus in the opera-
tion of sewing feed machine 16 the continuous belt 146
moving in a clockwise direction receives the piece of.
fly fabric 86 being discharged from fabric: orientation
machine 12 and moves it along the bottom surface 142
of tray 140 until it reaches the point where stop bar 174
is disposed. In the initial phase of the cycle of sewing
feed machine 16 stop bar 174 is moved vertically up .
into slot 172 to thereby stop the movement of fly fabric
piece 86 at that point as it moves along bottom surface
142 of tray 140. The upward movement of stop bar 174
is designed to also raise slightly pulley 148 to disengage
its contact with fly fabric piece 86. When sensmg-ac— ,
tuating device 20 detects the absence of a piece of fly
fabric in sewing machine 18, a signal is sent to double
acting cylinder 176 to actuate stop bar 174. In this case
stop bar 174 will be moved vertically downward out of
the way of fly fabric piece 86 and belt 146 such that fly
fabric piece 86 is then passed by the action of belt 146
through the tray 140 for delivery into sewing machine
18. When stop bar 174 is moved vertically downward it
also lowers slightly pulley 148 so that belt 146 again
contacts fly fabric piece 86 to thereby move it from
sewing feed machine 16 to sewing machine 18. After
fly fabric piece 86 passes from sewing feed machine 16
to sewing machine 18 stop bar 174 returns to its raised
stop position within slot 172 in order to stop the next
piece of fly fabric at this point as it passes from fabric
orientation machine 12 into the sewing feed machine
16. When the photo electric cell comprising light
source 168 and light detecting cell 170 (which com-
prises a portion of sensing-actuating device 22) detects’
the absence of a piece of fly fabric in sewing feed
machine 16 it sends a signal to hopper feed machine 10
to thereby actuate the operation of hopper feed
machine 10 to separate and remove another piece of fly
fabric for passage through fabric onentatxon machine
12 to sewing feed machine 16.

The sensing-actuating devices of the present inven-
tion may be constructed of conventional equipment.
For example, photoelectric cells may be conveniently
used as the sensing devices. The actuating devices may
be operated electrically, pneumatically or mechani-
cally as desired.

FIG. 13 shows a section of the trouser fly closure unit
product produced by the present invention. It will be
noted in this drawing that the product comprises (with
respect to the portion shown) fly fabric pieces 178, 180
and 182 which are sewn to a continuous slide fastener
chain 184 which comprises chain 186 and its associated



3,685,471

-9
stringers 188 and 190. Continuous slide fastener chain
184 is stitched to fly fabric pieces 178, 180 and 182 by

two rows of stitching designated by the reference nu-
meral 192.

Sewing machine 18 utilized in the method of the 5

present invention may be any of the conventional sew-
ing machines utilized in the trouser fly closure unit art
which are adapted to sew a continuous slide fastener
chain to fly fabric material. It is not necessary for the
purposes of this invention to describe in detail the well
known operation and design of such sewing machines.

_FIG. 14 presents a perspective view of the basic ap-
paratus of the present invention to assist in the un-
derstanding of the inter-relationship between hopper
feed machine 10, fabric orientation machine 12, sewing
feed machine 16 and sewing machine 18. In FIG. 14
reference numeral 194 designates the needles of sewing
machine 18 and reference numerals 196 and 198
designate, respectively, a light source and a light de-
tecting cell which make up the photo electric cell
(forming a portion of sensing-actuating device 20)
which detects the presence or absence of a piece of fly
fabric under needles 194 of sewing machine 18. When
this photo electric cell and the photo electric cell in
sewing feed machine 16 both detect the absence of a
piece of fly fabric, they are designed to shut off the sew-
ing machine and stop the movement of the continuous
zipper chain into sewing machine 18 to avoid wasting
the zipper chain.

In the above description the invention has been dis-
closed merely by way of example in preferred manner
but obviously many variations and modifications may
be made therein. It is to be understood therefore that
the invention is not limited to any specific form or
manner of practicing same except in so far as such
limitations are specified in the appended claims. For
example, the present invention has been described with
regard to the utilization of blue denim fabric which has
a dark blue surface and a light blue surface. It is to be
understood that the present invention is operable with
other colored fabrics which may have a dark side and a
light side as well as with fabrics which may have one
color on one side and another color on the other side.
Likewise the sensing step of the present invention
which is designed to detect different shades may
likewise be designed to detect not only different colors
or shades of surfaces but other surface characteristics
such as smoothness, roughness and the like. Further it
is to be understood that the sewing feed machine 16,
for example, described in connection with the present
invention is not an essential step or device for the pur-
poses of the present invention (i.e., it would be possible
to pass the oriented piece of fly fabric directly from
fabric orientation machine 12 to sewing machine 18);
however, in the preferred method of operation of the
present invention, sewing feed machine 16 is utilized.

What is claimed is:

1. Apparatus for feeding from a stack individual
pieces of fly fabric for zippers which have different
shades on their opposite sides to a sewing machine for
attaching a zipper chain to said pieces of fly fabric
which comprises

a hopper adapted to hold a stack of said pieces of

fabric and having a front end and a rear end,
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feeding means disposed toward the rear end of said
hopper and adapted to move said stack of said
pieces of fabric toward the front end of said
hopper,

sensing means for determining the shade of the outer
side of the piece of fly fabric on the front end of
said stack, )

a first shuttle disposed at the upper front end of said
hopper,

a second shuttle disposed at the lower front end of
said hopper, :

a pick bar provided with a series of teeth designed to
engage individual pieces of fly fabric and disposed
at the front end of said hopper,

a first actuating means designed to operate said pick
bar, said first shuttle and second shuttle to thereby
separate and remove said piece of fly fabric from
said stack and said hopper,

a first set of pulleys disposed in fixed relationship to
each other and said apparatus,

a second set of pulleys disposed in fixed spaced rela-
tionship to each other and rotatable about their
transverse axes,

a first endless movable belt supported by one pulley
of each of said sets of pulleys and a second endless
movable belt supported by the other pulley of each
of said sets of pulleys, wherein said pulleys and
belts are disposed to convey pieces of fly fabric
between the adjacent surfaces of said belts,

a transfer means adapted to move a piece of fly
fabric which has been separated and removed
from said stack and hopper to an input opening
between said belts at the first set of pulleys,

a means for rotating said second set of pulley approx-
imately 90° in either direction about their trans-
verse axes, and

a second actuating means for operating said rotating
means in response to said sensing means whereby
pieces of fly fabric are delivered from an output
opening between said belts at said second set of
pulleys at a predetermined orientation with .
respect to the shades of the two sides of said pieces
of fly fabric for feeding to said sewing machine.

2. Apparatus according to claim 1 which also in-

cludes

a second feeding means disposed between the output
opening between said belts at said second set of
pulleys and said sewing machine which comprises
atray,
an endless movable belt disposed within and above

the bottom surface of said tray adapted to move
a piece of said fly fabric along the bottom of said
tray,

a stop bar disposed generally below said tray,

a slot in the bottom of the tray through which said
stop bar may be raised to thereby stop the move-
ment of said piece of fly fabric along the bottom
of said tray,

a second sensing means designed to determine the
presence or absence of a piece of said fly fabric in
said sewing machine,

a third actuating means for operating said stop bar in
said second feeding means in response to said
second sensing means to thereby permit a piece of
said fly fabric to be fed from said second feeding
means to said sewing machine,
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a third sensing means designed to determine the
presence or absence of a piece of said fly fabric in
said second feeding means and designed to actuate
said first actuating means. -

3. A device for separating individual pieces of fabric
from a stack of such pieces which comprises a crank
_connecting rod, a crankshaft operatively connected to
one end of said crank connecting rod, a rigid linkage, a
support base, a pin connecting one end -of said rigid
linkage with the middle section of said crank connect-
ing rod, a second pin connecting the other end of said
rigid linkage with said support base, a pick bar attached
at the other end of said crank connecting rod, a series
of teeth disposed: along one edge of said pick bar
designed to pick an individual piece of fabric from said
stack, and means for rotating said crankshaft whereby
said pick bar moves generally in a two phase cycle in
which in the first phase of the cycle the bar moves
toward and to the- stack of fabric pieces and
downwardly to partially separate a piece of fabric from
said stack and in the second phase of the cycle the pick
bar moves upwardly and away from said piece of fabric
thereby disengaging the teeth on said pick bar from
said piece of fabric.

4. A device in accordance with clmm 3 which also in-
cludes a first shuttle disposed above said pick bar, a
second shuttle disposed below said pick bar, means for
ra.lsmg and lowering said first shuttle and means for
raising and lowering said second shuttle, which com-
bination of elements is designed to separate a single
piece of fly fabric from said stack.

5. A method for feeding from a stack of pieces of
fabric; individual pieces of fabric which have different
shades on their opposite sides to a sewing process
which compnses '

sensing the shade of a glven plece of fabric on one of
its s1des,

removing said plece of fabric from said stack,

orienting said piece of fabric to a predetermined
position with respect to its side having the sensed
shade,

sensing the absence of a piece of fabric in the sewing
process, and '
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feeding the oriented piece of fabric to said sewing

process in response to the absence sensing step.

6. A method for feeding from a stack individual
pieces of fly fabric for zippers which have different
shades on their opposite sides to a sewing process for
attaching a continuous zipper chain to smd pieces of fly
fabric which comprises

sensing the shade of a given piece of fly fabric in sald

stack on ore of its sides,
removing said pxece of fly fabric from saxd stack,
rotating said’ piece of fly fabric approximately 90°
about its linear axis in response to said sensing step
to thereby orient said. pieceof fly fabric in a
predetermined position with respect to the shade
of the sensed side of said piece of fly fabric,

feedmg said oriented piece of ﬂy fabric to said sew-
mg process, and .

sewing the fed piece of fly fabnc toa znpper

7. A method for feeding from a stack individual
pieces of fly fabric for zippers which have different
shades on their oppos1te sides to a sewing process for
.attaching a continuous ztpper chain to said pneces of fly

fabric which comprise;
sensing the shade of a given piece of fly fabric in said

stack on one of its sides,

removing said piece of fly fabric from said stack,

rotating said piece of fly fabric approximately 90°

about its linear axis in response to said sensing step
to thereby orient said piece of fly fabric in a
predetermined position with respect to the shade
of the sensed side of said piece of fly fabric,

sensing the absence of a piece of fly fabric in said

sewing process and then feeding an oriented piece
of fly fabric to said sewing process in response to
such second sensing step, and

sensing the absence of a piece of fly fabric in said

feeding step and then removing a piece of fly
fabric from said stack in response to such third
sensing step.

8. A method according to claim 7 wherein successive
pieces of oriented fly fabric are sewn to a continuous’
zipper chain in said sewing process. =
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