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DESCRIPTION

"AT,IGNMENT DEVICE FOR A SEWING MACHINE"

The present invention relates to a device for aligning a

garment or workpiece for a sewing machine.

The alignment of garments or sleeves by a device for a
sewing machine has been used by machines which attempt to move
the garments against a reference edge. However, such machines
have not provided a desirable accuracy for alignment of the
garments. The sewing heads of the sewing machines normally trim
material from the sleeves as they pass through the sewing
machines. If the sleeves are not trimmed properly, then the
sleeves leave an open space when folded and sewn and the sewing
is incomplete resulting in a rejected garment and wasted
material. An excessive amount of material is trimmed from the
sleeves as they pass through the sewing machines resulting in
loss of economical use of the material. It is also desirable to
control displacement of the material, control therforce and
energy levels of operating parts of the machine, and also

control the sound levels during operation.

A principal feature of the present invention is the

provision of an improved device for aligning a garment for a

sewing machine.

a

The device of the present invention comprises, a first
wheel assembly having a rotatable wheel engageable against a
moving surface over the garment between the wheel and surface,
rotating means for modifying the angle of said wheel relative to
the moving direction of the surface at a first skew angle, a
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second wheel assembly having a rotatable wheel subsequently
engageable against the surface over the garment between the
wheel and surface, rotating means for modifying the angle of
said wheel of the second wheel assembly relative to the moving
direction of the surface at a second skew angle less than the
first skew angle, a third wheel assembly having a rotatable
wheel subsequently engageable against the surface over the
garment between the wheel and surface, and rotating means for
modifying the angle of said wheel of the third wheel assembly
relative to the moving direction of the surface at a third skew
angle less than the second skew angle, in which the first,
second, and third wheel assemblies are subjected to fluid under
pressure in a controlled manner, in which the first, second, and
third wheel assemblies have a controlled time constant of a
ratio of the time of the wheels against the surface and the time
away from the surface, and in which the frequencies of the
wheels of the first, second, and third wheel assemblies engaging

against the surface are controlled.

Thus, a feature of the invention is that an optimum angle
for the wheel assemblies may be provided to obtain the maximum

amount of correction.

Another feature of the invention is that the fluid
pressures may be controlled to provide the optimum amount of

correction.

Yet another feature of the invention is that the time
constants may be modified to provide an optimum amount of

-correction.

A further feature of the invention is that the frequencies
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may be selected to provide an optimum amount of correction.

A feature of the invention is that later wheel assemblies
may be controlled to act differently on the garments than

earlier wheel assemblies.

Another feature of the invention is that variables may be
associated with the skew angles, time constants, fluid

pressures, and frequencies, and may be controlled.

Yet another feature of the invention is that the variables

are programmable.

Another feature of the invention is that the fluid
pressures are controlled to reduce the sound levels of the wheel

assenmblies.

Yet another feature of the invention is that dynamic
balancing is obtained due to the mass ratios of the wheel

assemblies.

Still another feature of the invention is that the height
or stroke length of the wheel assemblies is selected to control
the energy levels of the assemblies and the force of the

assemblies on the belts.

A feature of the present invention is that the wheel
assemblies are tuned for an optimum amount of displacement and

lower air pressures at higher amounts of correction.

Yet another feature of the invention is that a steeper
angle of the wheels is achieved by the assemblies.



still another feature of the invention is that it is only
necessary to contact the sleeve by the wheel assemblies a

minimal number of times.

Another feature of the invention is that the wheel
assemblies may be adjusted to change their dynamic

characteristics.

Still another feature of the invention is that the wheel
assemblies increase the expected life of the belts while
providing an optimum amount of correction in order to provide
improved sewing due to repeatability and a more economical

machine, product, and operation.

A feature of the present invention is that the alignment

device produces a repeatable amount of trim.

Thus, a feature of the present invention is that the
alignment device minimizes the amount of material trimmed from

the garments.

Yet another feature of the invention is that the alignment
device produces an improved garment when trimmed.

A further feature of the invention is that the trim may be

automatically adjusted.

Another feature of the invention is that the trim may be

programmed under control.

Still another feature of the invention is that the



alignment device provides improved economics of the trimmed

material.

Yet another feature of the invention that very fine
adjustments may be made to alignment of the machine.

Another feature of the invention is that the adjustments

may be made in a simplified manner.

Yet another feature of the invention is that the alignment

device provides increased accuracy in alignment of the garments.

A feature of the invention is that a garment is aligned to
a lateral window while being moved toward the sewing machine.

Another feature of the invention is that the garments may
be placed in a lateral space at least as small as the window
preparatory to being moved toward the sewing machine.

Yet another feature of the invention is that the garments
may be placed in the space in a rapid and simplified manner in

order to enhance alignment speed of the garments.

A further feature of the invention is that the garment is
aligned to a lateral first window while being moved toward the
sewing machine, a lateral second window smaller than the first
window while being moved toward the sewing machine, and a
lateral third window smaller than the second window while being

moved toward the sewing machine.

Thus, a feature of the invention is that the garment is

sequentially aligned to smaller windows in a direction toward



the sewing machine.

Another feature of the invention is that the width of the

windows may be modified.

Still another feature of the invention is that the lateral
location of the window may be modified relative to the sewing

machine.

Thus, in this manner, the width of trim by the sewing
machine may be precisely controlled by the alignment device.

A further feature of the invention is that the alignment
device controls the trim in a manner such that the trim is the

same on the leading and trailing edges of the garment.

Yet another feature of the invention is that the desired
trim is produced irrespective of the orientation of the garments
as they are placed for movement toward the sewing machine.

A feature of the invention is that values may be associated
with the garments, and may be utilized to control operation of

the device.

Another feature of the invention is that the values may be

varied.

Yet another feature of the invention is that the values may

be programmed.
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By way of example only, a specific embodiment of

the present invention will now be described, in which:-
Fig. 1 is a fragmentary plan view of an embodiment

of alignment device in accordance with the present

inventionj;
Fig. 2 is a fragmentary elevational view of the alignment

device of Fig. 1;

Fig. 3 is a fragmentary top plan view of the alignment

device of Fig 1:

Fig. 4 is a fragmentary end elevational view of the

alignment device of Fig. 37

Fig. 5 is a fragmentary side elevational view of the

alignment device of Fig. 3;

Fig. 6 is a sectional view taken substantially as

indicated along the line 6-6 of Fig. 3;

Fig. 7 is a sectional view taken substantially as

indicated along the line 7-7 of Fig. 3:

Fig. 8 is an elevational view, taken partly in section, of

a wheel assembly for the alignment device of Fig. 3:

Fig. 9 is a top plan view of the wheel assembly of Fig. 8;
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Fig. 10 is a side elevational view, taken partly in
section, of the wheel assembly of Fig. 8;

Figs. lla-lle are diagrammatic views of various
configurations of sleeves for alignment by the alignment device

of the present invention:

Fig. 12 is a diagram showing characteristic curves
exhibited when the alignment device is used; and

Fig. 13 is a schematic block diagram of a control systenm
for the alignment device of the present invention.

Referring now to Fig. 1-2, there is shown an alignment
device generally designated 20 with a loading device generally
designated 22 and a sewing machine generally designated 24. The
loading device 22 may be of the type disclosed in U.S. Serial
No. 07/405,704, filed 11th September 1989, incorporated herein by

reference.

The loading device 22 has a plurality of endless belts 26
passing around a plurality of rotatable rollers 28, 30, and 32.
The loading device has a motor 34, such as suitable D. C. drive
motor, which drives a pulley 36. The loading device 22 has an
endless belt 38 passing over the roller 30 and pulley 36, such
that the motor 34 drives the belts 26 through the pulley 36,
belt 38, and roller 30 in a downstream direction moving sleeves

toward the alignment device 20.
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The loading device 22 has a longitudinally extending edge
member 40 defining a longitudinally extending edge 42 adjacent
one side of the belts 26. The loading device 22 has a loading
plate 44 located over the belts 26 and defining a space 46
intermediate the edge 42 of the edge member 40 and an outer edge
48 of the loading plate 44. During use of the loading device
22, the sleeves may be placed on the belts 26 in the space 46
intermediate the edges 42 and 48, such that the belts 26 pass
the sleeves in a downstream direction toward the alignment

device 20.

The loading device 22 has a sensor 50 located by a
mounting device 52 at a location over the belts 26 downstream of
the loading plate 44, such that the sensor 50 senses the leading
and trailing edges of the sleeves passing from the space 46
toward the alignment device 20.

The alignment device 20 has an endless belt 54 passing
over a first rotatable roller 56, a second rotatable roller 58,
and a third idler roller 60, with the belt 54 extending
substantially the width of the alignment device 20. The
alignment device has a drive motor 62, such as a suitable A.C.
motor, which drives a pulley 64. The alignment device 20 has an
endless belt 66 passing over the roller 58 and pulley 64, such
that the motor 62 drives the belt 54 through the pulley 64, belt
66, and roller 58 in a direction passing sleeves from
the loading device 22 toward the sewing machine 24. The device
may have a plate 68 to facilitate passage of the sleeves from
the loading device 22 onto the alignment device 20, and a plate
69 to facilitate passage of the sleeves from the loading device
20 toward the sewing machine. The speed of the belt 54 may be
faster than the speed of the belts 26 in order to prevent
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bunching of the sleeves as they pass from the loading device 22

onto the alignment device 20.

Thus, the sleeves may be placed in a simplified manner in
the space 46 of the loading device 22 in a configuration with an
end margin of the sleeves being located intermediate the edges
42 and 48, and the belts 26 in the space 46 pass the sleeves in
a downstream direction toward the alignment device 20. The
sleeves may be placed in the space 46 in a rapid and simplified
manner without precision of alignment on the loading device 22
in order to enhance the speed of loading. The width of the
space 46 may be determined by the distance between the edges 42
and 48.

The sensor 50 senses the leading and trailing edges of the
sleeves as they pass from the loading plate 44 toward the
alignment device 20, and the speed of the belts 26 relative to
the belt 54 may be controlled by the motors 34 and 62 in order
to cause modification of the distance between the sleeves as
they pass onto the alignment device 20.

Referring now to Figs. 1-5, the alignment device 20 has an
elongated support plate 70 located beneath an upper reach of the
belt 54 for use in supporting the belt 54 during operation of
the alignment device 20. The alignment device 20 has a frame
generally designated 72 having a plurality of upright posts 74a,
74b, 74c, and 74d; with the alignment device 20 having a first
rod 76 extending between upper ends of the posts 74a and 74b,
and a second rod 78 extending between upper ends of the posts
74c and 74d, with the rod 78 being aligned with the rod 76.

The alignment device 20 has a first elongated channel 80
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having opposed ends secured to linear bearings 82a and 82b which
are slidably mounted on the rods 76 and 78, respectively. The
alignment device 20 has a second elongated channel 84 having
opposed ends secured to linear bearings 86a and 86b which are
slidably mounted on the rods 76 and 78, respectively, with the
channel 84 being located on a side of channel 80. The alignment
device 20 has a first pair of alignment members 88a and 88b
mounted on the channels 80 and 84, respectively, a second pair
of alignment members 88c and 88d mounted on the channels 84 and
80, respectively, at a location downstream from the alignment
members 88a and 88b, and a third pair of alignment members 88e
and 88f mounted on the channels 84 and 80, respectively, at a
location downstream from the alignment members 88c and 88d.

With reference to Figs. 1, 3, 4, and 7, the alignment
device 20 may have a pair of spaced air cylinders 90 secured to
a pair of inboard brackets 92 which are mounted on a side of the
channel 80 on opposed ends of the channel 80 and adjacent the
alignment members 88a and 88f, with the cylinders 90 having an
extendible piston 94 with an outer end secured to an outboard
bracket 96 which is mounted on the channel 84 on a side opposed
the bracket 92. The alignment device 20 has a pair of annular
stop members 98 and 100 which may be secured by suitable
devices, such as bolts, at a selected lateral position on the
rods 76 and 78, respectively. The cylinders 90 may be actuated
in order to extend the pistons 94 to a first outer position with
the bearings 86a and 86b engaged against the stop members 98 and
100, respectively, and retract the pistons 94 to a second inner
position with the channel 84 located adjacent the channel 80.

In this manner, the distance between the alignment members 88a
and 88b, the alignment members 88c and 88d, and the alignment
members 88e and 88f may be modified through indexing by the
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cylinders 90, and the modified distance may be selected through
use of the stop members 98 and 100.

As shown in Figs. 1, 3, and 6, the alignment device 20 has
an elongated bar 102 extending between the posts 74a and 744,
and the alignment device 20 has a hand wheel 104 rotatably
mounted in the bar 102 by a bushing 106, with the hand wheel 104
having an elongated rod 108 having a pair of spaced collars 110a
and 110b secured to the rod 108. The alignment device 20 has a
bracket 112 secured to an underside of the channel 80, with the
bracket 112 retaining a threaded indexing member 114 which
receives a threaded portion 116 of the rod 108 intermediate the
collars 110a and 110b. As the hand wheel 104 is rotated, the
threaded portion 116 of the rod or shaft 108 co-operates with
the indexing meifber 114 in order to move the channel 80
laterally along ;he rods 76 and 78, with the channel 80 being
movable by the hand wheel 104 between a first inner position
with the bracket 112 engaged against the collar 110a and a
second outer position with the bracket 112 engaged against the
collar 110b. The location of the first inner position and the
second outer position may be modified through selection of the
locations of the collars 110a and 110b on the shaft 108. Since
the channel 84 is connected to the channel 80 through the
cylinders 90, the channel 84 is also moved the desired distance
between the first and second positions along with the channel 80
as the hand wheel 104 is rotated. In this manner, the alignment
members 88a, 88b, 88c, 88d, 88e, and 88f are all moved as a
single assembly laterally across the belt 54 a selected
distance. In an alternative form, the hand wheel 104 may be
automatically adjusted through use of a suitable device, such as
a timing pulley, belt, and stepping motor to automatically
adjust the trim widths. Thus, as graphically shown, the device
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20 may have a stepper motor 113 which drives a suitable gear 115
which is meshed with a gear 117 mounted on the rod 108 in order
to drive the gear 117 and rod 108 through the rotatable gear
115. The trim width may be set to a specific width which may be
preprogrammed or determined by a suitable sensor mounted at the
sewing machine, and the stepper motor causes automatic
adjustment of the trim width to the selected amount. The device
20 may also have suitable sensors S, and S, mounted by an arm
119 extending from the bracket 112 at a location adjacent the
associated alignment members 88 above the moving belt of the
alignment device for a purpose which will be described below.

As shown, the alignment device 20 has a pair of helical
compression springs 118 extending along the rods 76 and 78,
respectively, between the bearings 82a and 82b and associated
collars 120. The springs 118 pre-load the alignment assembly.

With reference to Figs. 8-10, the alignment members 88a,
88b, 88c, 88d, 88e, and 88f comprise wheel assemblies 124
mounted on a support plate 122 of the channels 80 and 84. The
alignment member or wheel assembly 124 has a rotatable wheel 126
defining a peripheral groove which receives an elastic O-ring
130, with the wheel 126 being shown in the extended position.
The wheel assembly 124 has a pivot trunnion 132 extending
through an a suitable opening of the plate 122, with the wheel
assembly 124 having a collar 136 which is clamped on the
trunnion 132. The wheel assembly 124 also has a second collar
144 which is clamped on the trunnion 132 on a side of the plate
122 opposed the collar 136.The wheel assembly has an extend port
148 and a retract port 150 which control outer and inner
movement of the piston in the assembly 124 in order to move the
wheel 126 between a first vertical position engaged against the
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belt 54 and a second vertical position spaced above the belt 54.
The assembly 124 has a bracket 152 secured in the assembly 124
by a pair of rods 154, with the wheel 126 being mounted on the
bracket 152 by a rotatable shaft 156.

With reference to Figs. 1-5, and 8-10, the angle of the
wheel 126 relative to the belt 54 may be adjusted by selective
securement of the collar 136 on the trunnion 132, and may be
automatically accomplished, if desired, through use of a
suitable device, such as a stepper motor. As the assembly 124
is actuated through the ports 148 and 150, the wheel 126 is
moved between a first lower extended position engaged against
the belt 54 and the underlying plate 70 which supports the belt
54 in this configuration, and a second upper retracted position
spaced away from the belt 54. As the sleeves move along the
belt 54 towards the sewing machine 24, the wheels 126 of the
assemblies 124 engage against the sleeves intermediate the
wheels 126 and the belt 54 when the wheels 126 are located in
the extended position in order to displace the sleeves laterally
across the belt 54 as they pass towards the sewing machine 24.
The sleeves are moved laterally by the alignment members 88 or
wheel assemblies 124 only while the associated wheels 126 are
engaged against the sleeves and belt 54, and are released when
'the wheels 126 are moved away from the belt 54. The wheel
associated with the alignment device 88a moves the sleeve
laterally towards a side 164 of the belt 54 when the wheel of
the alignment member 88a is engaged against the belt 54, and the
wheel associated with the alignment member 88b moves the sleeves
laterally away from the side 164 of the belt 54 towards an
opposed side 166 of the belt 54 when the wheel associated with
the alignment member 88b is engaged against the belt 54. The
wheel associated with the alignment member 884 moves the sleeve



laterally toward the side 164 of the belt 54 when the wheel
associated with the alignment member 88d is engaged against the
belt 54, and the wheel associated with the alignment member 88c
moves the sleeve laterally away from the side 164 of the belt 54
toward the opposed side 166 of the belt 54 when the wheel is
engaged against the belt 54. The wheel associated with the
alignment member 88f moves the sleeve laterally toward the side
164 of the belt 54 when the wheel associated with the alignment
member 88f is engaged against the belt 54, and the wheel
associated with the alignment member 88e moves the sleeve
laterally away from the side 164 of the belt 54 toward the
opposed side 166 of the belt 54 when the wheel is engaged .
against the belt. In this manner, the alignment members 88a and
88b are utilized to achieve a coarse alignment of the sleeve,
the wheels 88c and 88d are utilized to achieve a medium
alignment of the sleeve subsequent to the coarse alignment, and
the alignment members 88e and 88f are utilized to achieve a fine
alignment of the sleeve subsequent to the medium alignment as
the sleeves or workpieces pass in the alignment device 20 toward

the sewing machine or station 24.

The alignment device 20 has a sensor 168 associated with
the coarse alignment members 88a and 88b preferably mounted on
the channel 80 and a second sensor 170 associated with the
coarse alignment members 88a and 88b mounted on the channel 80,
with the first sensor 168 being located to sense the sleeves at
a first lateral location of the alignment device 20 on the belt
54, and the second sensor 170 being positioned to sense the
sleeves at a second lateral location spaced from the first
location in the alignment‘assembly 20 on the belt 54, with the
first and second locations associated with the sensors 168 and
170 being laterally spaced from each other.
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The sensor 168 is utilized to control actuation of the
alignment member 88a, while the sensor 170 is utilized to
control actuation of the alignment member 88b, which may be
accomplished through use of a central processing unit (CPU)
which is electrically connected to the sensors 168 and 170 and
associated alignment members 88a and 88b in order to actuate the
associated wheels. The alignment member 88a is repetitively
actuated in order to move the sleeve toward the side 164 of the
belt 54 until the sensor 168 senses presence of the sleeve at
the first lateral location, and when the sensor 168 senses the
sleeve at the first lateral location, the alignment member 88a
is disengaged to prevent movement of the sleeve toward the side
of the belt. In the event that the sensor 170 senses presence of
the sleeve at the second lateral location at this time, the
alignment member 88b is actuated in order to move the sleeve
away from the side 164 of the belt. 1In this manner, the sleeve
is repetitively moved back and forth between the first and
second lateral locations associated with the sensors 168 and 170
in order to align the sleeve along a line in a lateral window
with an edge between the sensors 168 and 170 during coarse

alignment of the sleeve.

The alignment device 20 has a third sensor 172 associated
with the alignment member 88d and mounted on the channel 80, and
a fourth sensor 174 mounted on the channel 80 and associated
with the alignment member 88c, such that the sensor 172 causes
actuation of the alignment member 88d, and the sensor 174 causes
actuation of the alignment member 88c which may be accomplished
through the CPU. The third sensor 172 is positioned to sense the
sleeves at a third lateral location of the alignment device 20

on the belt 54, and the fourth sensor 174 is positioned to sense
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the sleeves at a fourth lateral location spaced from the third
location in the alignment assembly 20 on the belt 54, with the
third and fourth locations associated with the sensors 172 and
174 being located downstream from the first and second
locations. The alignment member 88d is repetitively actuated in
order to cause movement of the sleeve toward the side 164 of the
belt 54. In the event that the sensor 172 senses presence of the
sleeve at the third lateral location, the sensor 172 causes
disengagement of the alignment member 88d in order to prevent
movement of the sleeve toward the side 164 of the belt. In the
event that the sensor 174 determines that the sleeve is located
at the fourth lateral location, the sensor 174 causes actuation
of the alignment member 88c at this time in order to cause
movement of the sleeve away from the side 164 of the belt 54. In
this manner, the sensors 172 and 174 are utilized to
repetitively move the sleeve back and forth to align the sleeve
along a line in a window during medium alignment of the sleeve
which is smaller than the window during coarse alignment of the
sleeve in order to cause medium alignment of the sleeve for the
sewing station 24, with an edge of the sleeve located between
the sensors 172 and 174. Thus, the sleeve is aligned to a first
window during coarse alignment of the sleeve by the sensors 168
and 170 associated with the alignment members 88a and 88b,
respectively, and the sleeve is subsequently aligned to a second
window which is smaller than the first window through use of the
sensors 172 and 174 associated with the alignment members 88d

and 88c, respectively.

The alignment device 20 has a fifth sensor 173 associated
with the alignment member 88f and mounted on the channel 80, and
a sixth sensor 175 mounted on the channel 80 and associated with

the alignment member 88e, such that the sensor 173 causes
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actuation of the aligrniment member 88f, and the sensor 175 causes
actuation of the alignment member 88e which may be accomplished
through the CPU. The fifth sensor 173 is positioned to sense the
sleeves at a fifth lateral location of the alignment device 20
on the belt 54, and the sixth sensor 175 is positioned to sense
the sleeves at a sixth lateral location spaced from the fifth
location in the alignment device 20 on the belt, with the fifth
and sixth locations associated with the sensors 173 and 175
being located downstream from the third and fourth locations.
The alignment member 88f is repetitively actuated in order to
cause movement of the sleeve toward the side 164 of the belt 54.
In the event that the sensor 173 senses presence of the sleeve
at the fifth lateral location, the sensor 173 causes
disengagement of the alignment member 88f in order to prevent
movement of the sleeve toward the side 164 of the belt. In the
event that the sensor 175 determines that the sleeve is located
at the fifth lateral location, the sensor 175 causes actuation
of the alignment member 88e at this time in order to cause
movement of the sleeve away from the side 164 of the belt 54. In
this manner, the sensors 173 and 175 are utilized to
repetitively move the sleeve back and forth to align the sleeve
along a line L in a window during fine alignment of the sleeve
which is smaller than the window during medium alignment of the
sleeve in order to cause fine alignment of the sleeve for the
sewing station 24, with an edge of the sleeve located between
the sensors 173 and 175. Thus, the sleeve is aligned to a first
window during coarse alignment of the sleeve by the sensors 168
and 170 associated with the alignment members 88a and 88b,
respectively, the sleeve is then aligned to a second window
which is smaller than the first window through use of the
sensors 172 and 174 associated with the alignment members 88d
and 88c, respectively, and the sleeve is subsequently aligned to
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a third window which is smaller than the second window through
use of the sensors 173 and 175 associated with the alignment
members 88f and 88e, respectively. In this manner, the sleeve is
progressively aligned to smaller windows as the sleeve passes to
the sewing station 24.

The alignﬁent assembly 180 comprising the channels 80 and
84, the sensors 168 and 170 associated with the alignment
members 88a and 88b, the sensors 172 and 174 associated with the
alignment members 88d and 88c, and the sensors 173 and 175
associated with the alignment members 88f and 88e, is moved as a
unit through use of the hand wheel 104 in order to laterally
displace the alignment line L relative to the sewing machine 24.

The spacing between the alignment members 88a and 88b, the
alignment members 88c and 88d, and the alignment members 88e and
88f may be modified a selected amount through use of the
cylinders 90. In this manner, the alignment member 88b may be
moved laterally relative to the alignment member 88a, the
alignment member 88c may be moved laterally relative to the
alignment member 88d, and the alignment member 88e may be moved
laterally relative to the alignment member 88f in order to

accommodate and align sleeves of different size.

As shown, the angle alpha; of the wheel associated with
the alignment member 88a relative to the moving direction of the
belt 54 (L.O.F.) is opposite the angle alpha, of the wheel
associated with the alignment member 88b relative to the moving
direction of the belt 54, and these skew angles are preferably
the same. The ahgle beta; of the wheel associated with the
alignment member 88d is opposite the angle beta, of the wheel
associated with the alignment member 88c, and these skew angles
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are preferably the same. The angle gamma; of the wheel
associated with the alignment member 88f is opposite the angle
gamma , of the wheel associated with the alignment member 88e,
and these skew angles are preferably the same. The skew angle of
the wheels associated with the alignment members 88e and 88f is
not as great as the skew angle of the wheels associated with the
alignment members 88c and 88d, and the skew angle of the wheels
associated with the alignment members 88c and 88d is not as
great as the skew angle associated with the alignment members
88a and 88b. The distance between the sensors 173 and 175 is
less than the distance between the sensors 172 and 174 in order
to increase the accuracy of alignment by the fine alignment
members 88e and 88f, and the distance between the sensors 172
and 174 is less than the distance between the sensors 168 and
170 in order to increase the accuracy of alignment by the medium

alignment members 88c and 88d relative to the coarse alignment

members 88a and 88b.

The sewing head of the sewing machine 24 normally trims
material from an edge of the sleeve. It is desirable to control
the trim of the sleeves in order to produce a trim which is the
same in the leading and trailing edges of the sleeve, such that
the trim is symmetric. In the event that the sleeve is not
‘trimmed properly, then the sleeve may be open when folded and
sewn by the sewing machine 24. Through use of the hand wheel
104 in moving the alignment line L laterally relative to the
sewing machine 24 in conjunction with the parameters of the
alignment device 20, such as the skew angle, the hand wheel 104
may be utilized to shift the edge of the sleeve for either more
or less trim in order to control the amount of waste material in
the trim. The alignment device 20 results in a repeatable amount

of trim in the sleeves irrespective of the orientation of the
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sleeves as they are placed on the belts 26. In this manner, the
amount of trim from the.sleevesrgenerated by the sewing machine
24 may be accurately controlled through use of the hand wheel
104 to modify the lateral location of the alignment assembly.
The alignment device thus aligns the sleeves to an alignment
line L, and the alignment line L is moved laterally relative to
the sewing machine in order to control the amount of trim.

With reference to Fig. 1la, prior devices tended to
overload the sleeves S at B during alignment when placed in the
jllustrated skewed configuration. With reference to Fig. 11b,
the prior devices tended to overload the sleeves S at A during
alignment when placed in the illustrated configuration. With
reference to Fig. 1lc, the prior devices tended to align the
sleeve S at A and B during alignment of the illustrated
configuration of the sleeves which may produce an open hem. With
reference to Fig. 11d, the prior devices tended to align the
sleeve S at A and C or C and B of the illustrated sleeve S which
would cause a crooked and possibly open hem. With reference to
1le, the prior devices tended to overload the sleeve S at high

spots along the illustrated irregular edge.

In accordance with the present alignment device, with
reference to Fig. 1la, the device rotates A parallel to the
alignment line in order to properly align the sleeve. With
reference to Fig. 11b, the alignment members 88b and 88c prevent
A from being overloaded during alignment of the sleeve S. With
reference to Fig. 1lc, the alignment device causes overload at A
and B of the sleeve until C is aligned for passage to the sewing
machine 24. With reference to Fig. 11d, the device overloads at
C of the sleeve S until A'and B are aligned for passage to the
sewing machine. With reference to Fig. 1lle, the alignment
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device 20 overloads the sleeve S at all the illustrated high
points until low points are aligned for passage to the sewing

machine 24.

Fig. 12 is a diagram showing characteristic curves
exhibited by the wheel assemblies when the wheels of the
assemblies correct the garments (inches) varying as given on the
ordinate with an angle (degrees) varying as given on the
abscissa. The fluid pressures of the wheel assemblies as given
on the abscissa (PSI) are controlled to produce an optimum
displacement. The fluid pressures are also controlled to reduce
the sound levels as given on the ordinate (DBA) of the
assemblies. The alignment device 20 acts on the sleeve in a
different manner due to a progressively decreasing smaller
window. A time constant is also provided as given on the
abscissa for the ratio of the time the wheels of the assemblies
are engaged against the garment or belt (Tup) in relationship to
the time the wheels are away from the garment or belt( Tgoyn) -
The time constant designates the ratio of the time against the
garment in milliseconds relative to the time in milliseconds
away from the garment, with a ratio of 1:1 being shown at time
T; in the drawings, Typ/Tgown- The freguencies of the wheel
assemblies in engaging the garments and belt may also be

controlled.

Thus, the wheel assemblies are tuned to produce an optimum
" amount of correction or displacement while lowering fluid
pressures at higher amounts of correction in order to produce
optimum results. In addition, the wheel assemblies are tuned in
order to reduce the sound levels, and minimum air pressures are
utilized in order to maintain the noise levels at a reduced

level. Further, steeper angles are obtained by the wheel
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assemblies, and the number of contacts by the wheel assemblies
against the sleeves are reduced. The sewing head trims material
from the sleeves as they pass through the sewing machine. Thé
amount of material trimmed by the sewing machine is controlled
in an accurate manner through tuning of the wheel assemblies to
produce optimum displacements, and the adjustment of the trim by
the hand wheel or optional automatic adjustment is provided in
order to modify the alignment line in a precise and simplified
manner. The trim is controlled to have the same amount of
material in the leading and trailing edges of the trim, and the
alignment device produces a repeatable amount of trim
irrespective of the manner in which the sleeves are orientated
on the alignment device during placement. Due to the improved
control of alignment, additional material will be saved from the
sleeves resulting in a more economic operation of the sleeves
and prevention of waste of material by the sleeves.

The dynamic characteristics of the wheel assemblies may be
controlled, and the parameters for each sleeve may be selected
in a suitable microprocesser. The dynamic balancing of the wheel
assemblies is achieved due to the mass ratio between parts of
the assembly. The air pressure, skew angle, and the height or
stroke length may be modified to control the energy levels of
the wheels pressing on the belt or the force of the wheels on
the belt. The duration of the wheels against the sleeve and belt
may also be controlled to vary the energy levels of the wheel
assemblies. The frequency of the wheel assemblies moving against
‘the belt may be controlled, and the device produces an automatic
spacing between sleeves and conceivably the space in which the
sleeves are placed. The alignment device produces an optimum
amount of correctibn while resulting in an increase of belt life
of the machines and a more economic use of the machines. The

device also provides an improvement to sewing and an improved
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production of sleeves resulting in a more economic use of the
material. The device also produces a maximum number of contacts
against the sleeves to achieve correction or the device may
otherwise wrinkle the material. The device acts more efficiently
on the garments in the alignment windows to displace the

sleeves.

Fig. 13 is a block diagram of the central processing unit CPU

for the alignment device 20 of the present invention. The CPU
may have a random access memory to permit the storage of data
therein. In accordance with the present invention, variables may
be associated with the skew angles, time constants, fluid
pressures, frequencies, and width and trim, and may be
controlled, such as by programming or modifying these variables.
In Fig. 13 the reference numerals indicate items with the same reference
numerals in the other figures and as described previously. Further, values
may be associated with the garments, such as colour, knit, weight, and may
be utilized to control operation of the device. The values may be varied,
and may be programmed and the routine may be modified, as desired.

The sleeves may be rapidly and simply placed in the space
in order to simplify placement with increased speed, and the
placed sleeves are moved towards the sewing machine where they
are aligned during course alignment to a lateral window at least
as large as the space in which they are placed to produce a
coarse alignment of the sleeves, the sleeves are then aligned to
a second lateral window which is smaller the first window during
medium alignment to produce a medium alignment of the sleeves,
and the sleeves are subsequently aligned to a third window which
is smaller than the second window during fine alignment to
produce a fine alignment of the sleeves for trimming and sewing.
The alignment windows may be adjusted relative to the sewing
machine. In this manner, improved placement and alignment of the
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sleeves in a rapid and precise manner is accomplished according

to the invention.

The foregoing detailed description is given for clearness
of understanding only, and no unnecessary limitations should be
understood therefrom, as modifications will be obvious to those
skilled in the art.
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CLATMS

1. A device for aligning a workpiece for a
sewing machine, comprising a movable surface for
conveying the workpiece towards a sewing machine, a
plurality of wheel assemblies disposed along the
direction of motion of the movable surface, each
having a rotatable wheel engageable against a
workpiece carried by the moving surface, means for
modifying the angle of said wheels relative to the
direction of motion of the surface, the wheel
assemblies being extensible and retractible by
means of fluid-activated ram means, the wheel
assemblies having a controlled time constant of a
ratio of the time of the wheels against the surface
and the time of the wheels away from the surface and a
frequency against the surface, with said angle, fluid
pressure, time constant and freguency being selected
to produce a desired alignment of the workpiece.

2. A device as claimed in claim 1, including
means for modifying said angle, fluid pressure, time
constant, frequency, and frim width to produce optimum
results.

3. A device for aligning a workpiece for a

sewing machine, comprising means for moving and
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aligning the workpiece to progressively smaller
windows as the workpiece moves towards the sewing
machine.

4. A device for aligning a garment for a sewing
machine, comprising:

means for moving the garment towards the sewing
machine; and

means for aligning the garment to a lateral
window along the moving means..

5. A device as claimed in claim 4, including
means for positioning the garment on the moving means
in a lateral space at least as small as the window.

6. A device as claimed in claim 4 or claim 5,
wherein the aligning means comprises means for
aligning the garment to a lateral first window along
the moving means, and means for aligning the garment
to a lateral second window smaller than the first
window along the moving means.

7. A device as claimed in any of claims 4 to 6,
including means for modifying the width of the or each
window.

8. A device as claimed in any of claims 4 to 7,
including means for modifying the lateral location of

the or each window relative to the sewing machine.
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9. A device for aligning a garment for a sewing
machine, comprising:

means for moving the garment toward the sewing
machine;

means for sensing the garment at a first lateral
location along the moving means;

means for sensing the garment at a second lateral
location 'along the moving means; and

means for aligning the garment along a line
intermediate the first and second locations.

10. A device as claimed in claim 9, including
means for moving the sensing means associated with the
first and second locations laterally relative to the
sewing machine.

11. A device as claimed in claim 9 or claim 10,
including means for modifying the aligning means.

12. A device for aligning a workpiece for a
sewing machine, comprising:

means for aligning the workpiece along a line
relative to the sewing machine;

means for trimming the workpiece; and

means for adjusting the lateral location of the
line relative to the sewing machine to modify the

amount of trim.
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13. A device for aligning a workpiece for a

sewing machine, substantially as herein described,
with reference to, and as illustrated in, the

accompanying drawings.
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