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(57) Abstract

A transfer system (10) for moving work pieces (12) held in workpiece grippers (38) along a first, horizontal axis between a plurality
of spaced apart workstations, the transfer system including a press (16) having a ram (18) movable along a second, vertical axis and a
bolster (22) aligned with and positioned below the ram. The workpiece grippers (38) are mechanically connected to a transfer rail (30)
which extends along the first, longitudinal axis, the transfer rail being supported for movement along the second, vertical axis between
a raised and lowered position and along a third, horizontal axis, normal to the first, longitudinal axis, between a forward position and a
retracted position. The improvement of the present invention comprises biasing means (11) for urging the transfer rail (30) toward its raised
and forward position and movement means (14) connected to the ram for exerting a force on the transfer rail to overcome the biasing means
and urge the transfer rail toward its lowered and retracted position.
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TRANSFER SYSTEM
The present invention relates generally to transfer systems for transferring
work pieces between workstations utilizing a transfer rail, and more particularly
5 to a system wherein the vertical and horizontal movement of the transfer rail is
caused by vertical movement of the ram.
Background of the Invention
Complex transfer systems are frequently utilized in industries such as the
metalworking industry to transfer work pieces through a series of linearly aligned,
10 spaced apart workstations such as are present in a transfer press. At each
workstation, an operation such as stamping is performed on the work piece. As
the transfer system moves the work piece through the workstations of the press,
a sequence of operations is performed upon the work pieces.
Each press includes a ram positioned above a bolster. At each workstation
15 in the press, an upper die half is affixed to the ram and a lower die half is affixed
to the bolster. The die halves are aligned so that, as the ram moves downward, the
die halves perform a stamping or other operation on the work piece positioned
between the die halves.
To move work pieces successively through the workstations, the work
20 pieces must be moved along a first longitudinal axis, a second, vertical axis and
a third, horizontal axis, extending laterally to the longitudinal axis. My U.S.
Patent No. 5,105,647 discloses a transfer system in which a transfer rail extending

along the first, longitudinal axis and spaced apart from the press, is supported for
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movement along the second, vertical axis between a raised and lowered position.
The transfer rail is also supported for movement along the third, horizontal axis
between a forward position proximate to the press and a retracted position. A
finger rail is slidably mounted to the transfer rail so that the finger rail 1s moveable
along the first, longitudinal axis. The work pieces are gripped by work piece
grippers which are mounted to the finger rail. As the finger rail moves
longitudinally with respect to the transfer rail, the work pieces held by the grippers
may be positioned at various points along the first, longitudinal axis. As the
transfer rail moves along the second, vertical axis and along the third, horizontal
axis, the work pieces may be raised or lowered and placed proximate to or
retracted from the press.

My patent further discloses a system for transferring work pieces through
a series of workstations wherein independently supported actuator units such as
a dual axis hydraulic actuator are provided which have a lateral arm to support the
transfer rail and to impart up and down and back and forth movement to it.
Individually controllable means are provided for imparting reciprocal linear
motion to the finger rail along the direction of travel of the work pieces as they
pass through the workstations. Means are provided for centrally controlling the
movement of the transfer rail and finger operator rail to synchronize travel of the
work pieces through the successive workstations in timed relation with
performance of the sequence of operations. The central control system

coordinates the large number of complicated transfers and multiple realignments.
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Summary of the Invention

The present invention provides a transfer system of this general type
wherein movement of the transfer rail to which at least one workpiece gripper is
mechanically connected is accomplished by simplified movement of the transfer
rail and finger rail which do not require independent actuators.

The improvement of the present invention comprises biasing means for
urging the transfer rail toward its raised and forward positions and movement
means connected to the ram for exerting a force on the transfer rail to overcome
the aforementioned biasing means and urge the transfer rail toward its lowered and
retracted position.

In the preferred embodiment, such biasing means urge the transfer rail
toward its forward and raised position. Preferably, forward biasing means
comprise at least one transfer rail support rod extending along the third, horizontal
axis. The support rod preferably has a first end in mechanical communication
with the transfer rail and a second end in mechanical communication with a
support rod cylinder. Each support rod cylinder is compressible along the third,
horizontal axis. Means are provided for actuating each support rod cylinder so
that, as the cylinder is actuated, the support rod and transfer rail move along the
third, horizontal axis.

In the preferred embodiment, the movement means includes means for
lowering the transfer rail and means for retracting the transfer rail. Preferably, the
means for lowering and the means for biasing the transfer rail toward its raised

position are unified in a single assembly comprising at least one upper cylinder.
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4
Each upper cylinder is compressible along the second, vertical axis and is mounted
to the ram.

The upper cylinders are disposed between an upper plate and the ram. The
upper plate is supported by at least one and preferably four upper plate support
cylinders, each upper plate support cylinder being compressible along the second
vertical axis. The upper plate support cylinders are mounted on a lower plate
positioned below the upper plate. The ram, the upper plate and the lower plate are
aligned along the second, vertical axis.

The lower plate is mounted on at least one lower plate support cylinder,
each such cylinder being compressible along the second, vertical axis. Support
means are provided which extend between the lower plate and the transfer rail,
such support means fixing the relative positions of the lower plate and transfer rail
so that the lower plate and the transfer rail are spaced apart from the ram by the
same distance as the lower plate and the transfer rail move along the second,
vertical axis. In the preferred embodiment, such support means includes the
plurality of support rods previously discussed which act to bias the transfer rail
toward its forward position. Thus, as the ram moves linearly downwardly along
the second, vertical axis, the ram compresses the upper cylinder, the upper plate
support cylinders, and the lower plate support cylinders thereby moving the upper
plate, the lower plate and the transfer rail downward along the second, vertical

axis.
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In the preferred embodiment, the upper cylinder, the upper plate support
cylinders and the lower plate support cylinders are configured to bias the transfer
rail toward its raised position.

In the preferred embodiment, the retracting means for moving the transfer
rail toward its retracted position along the third, horizontal axis comprises a
channel and a flexible elongated strap having a first end attached to a stationary
member and a second end mechanically connected to the transfer rail and the
workpiece grippers, the flexible elongated strap passing over the channel. A
projecting member is mounted to the ram and projects downwardly along the
second, vertical axis. The member is aligned with the channel so that the flexible
strap is disposed between the channel and the projecting member. As the
projecting member and ram move linearly downwardly along the second, vertical
axis, the projecting member contacts the flexible strap, moving the strap into the
channel, and drawing the workpiece grippers toward their retracted position.

Other objects advantages and applications of the present invention will be
made clear by the following detailed description of a preferred embodiment of the
invention. The description makes references to drawings in which:

FIG. 1 is a perspective view of the system of the present invention;

FIGS. 2 through 7 are sequential side views of the present invention
showing the progressive positions of the workpiece grippers, transfer rail,

cylinders and plates as the ram is lowered from an upper point in the stroke of the
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ram, depicted in FIG. 2, to a point where the ram is at its lowest point in its
downward stroke, depicted in FIG. 7 and

FIG. 8 is a side view of an alternate embodiment of the system of the
present invention.

Referring to FIG. 1, a transfer system 10 is shown therein for moving work
pieces 12 between work stations positioned along a first, longitudinal axis. To
accomplish such movement, the work pieces 12 are held in workpiece grippers 38
and are moved along three axis; a first, longitudinal axis, a second, vertical axis
which is perpendicular to the first, longitudinal axis and a third, horizontal axis
which is perpendicular to both the second, vertical axis and the first, longitudinal
axis. A press 16, partially depicted in FIG. 1, includes a ram 18. For purposes of
clarity, the ram 18 has been shown in sections. The press 16 moves the ram 18
along the second, vertical axis. As shown at the left in FIG. 1, an upper die half
40 1s attached to ram 18.

A lower die half 42 is supported on a bolster 22, the upper die half 40 and
the lower die half 42 being aligned so that, as the ram 18 is lowered, the upper die
half impacts the work piece 12 positioned between the upper die half 40 and the
lower die half 42. A plurality of such dies may be utilized, each die being
variously configured and positioned in one of the work stations along the first,
longitudinal axis.

As shown in FIG. 1, the work piece 12 is held by work piece grippers 38

which are mechanically connected to the transfer rail 30 and are preferably
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mounted to a finger rail 26. The finger rail 26 is preferably mounted to the
transfer rail 30 via bearings 68 to a raceway 67 of a flange 66 of the transfer rail
30. The transfer rail 30, having a rearward side 31, is movable along the second,
vertical axis and along the third, horizontal axis. The finger rail 26 may be moved
along the first, longitudinal axis by a variety of means and, in a preferred
embodiment, is moved along the first, longitudinal axis by a linkage which is
mechanically connected to the ram 18.

The transfer rail 30 and workpiece grippers 38 are movable between a
raised position and a lowered position along the second, vertical axis. The transfer
rail and workpiece grippers 38 are also movable between a forward position and
aretracted position along the third, horizontal axis. In the preferred embodiment,
the transfer rail 30 and workpiece grippers 30 are biased towards their raised and
forward positions.

As shown at the right in FIG. 1, an assembly 11 is provided for biasing the
transfer rail toward its raised and forward position and for overcoming such bias
and moving the transfer rail 30 toward their lowered and retracted positions.
Although these movements of the transfer rail 30 and wérkpicce grippers 38 may,
in alternate embodiments, be performed by separate and distinct assemblies, in the
preferred embodiment such functions are combined into the assembly 11 as
depicted in FIG 1.

In the preferred embodiment, the assembly 11 includes at least one upper
cylinder 14 which is in mechanical communication with ram 18. Preferably, at

least two cylinders 14 are provided and each cylinder 14 is mounted to the ram 18.
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Each upper cylinder 14 is compressible along the second, vertical axis and, in the
preferred embodiment, is a nitrogen cylinder.

The upper cylinders 14 are disposed between the ram 18 and an upper plate
20 having an upper surface 19 and a lower surface 21. The upper plate 20 is
preferably supported by four upper plate support cylinders 44. Each upper plate
support cylinder 44 is compressible along the second, vertical axis. In the
preferred embodiment, the upper plate support cylinders 44 are attached to an
upper surface 23 of a lower plate 24 and to the lower surface 21 of the upper plate
20.

A lower plate cylinder 46 is positioned beneath the lower plate 24, such
cylinder 46 supporting the lower plate 24. A plurality of such lower plate support
cylinders 46 are preferably provided, although only one cylinder 46 is shown for
clarity in FIG. 1. The lower plate cylinder 46 is compressible along the second,
vertical axis. Preferably, the cylinders 44 and 46 are configured so that each
cylinder urges its respective plate 20 and 24 upwardly. In particular, each lower
plate support cylinder 46 is configured to urge the lower plate 24 upward along the
second, vertical axis. Likewise, the upper plate support cylinders 44 are each
configured to urge the upper plate 20 upward along the second, vertical axis.

At least one rigid transfer rail support rod 36 is provided, each rod 36
having a first end 35 mechanically connected to the rearward surface 31 of the
transfer rail 30. Each transfer rail support rod 36 has a second end 37 which is in
mechanical communication with support rod cylinder assembly 58. Preferably,

the cylinder assembly 58 urges support rod 36, transfer rail 30 and workpiece
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grippers 38 forward. Each support rod 36 preferably passes through and is
supported by a platform 50. Thus, the transfer rail 30 is maintained in a fixed
relationship with respect to the lower plate 24 for movement along the second,
vertical axis such that the transfer rail 30 and the lower plate 24 move as a unit
along the second, vertical axis.

The cylinders 14, 44 and 46 preferably are configured to compress under
different loads so that, as the ram applies a compressive force to the assembly 11,
the lower plate support cylinder 46 compresses first the upper plate support
cylinder 44 are compressed next, and cylinders 14 are compressed last. A
projecting member 32 projects downwardly from the lower surface 21 of upper
plate 20. A channel 54, formed by a plurality of platforms 50 positioned on the
upper surface 23 of lower plate 24, is positioned below and aligned with the
downwardly projecting member 32. A flexible elongated strap 60 having a first
end 62 attached to a stationary member such as platform 50 or upper plate stops
28, and a forward end 64 which is mechanically connected to the workpiece
grippers 38 and preferably is attached to the rearward surface 31 of the transfer rail
30. Preferably, strap 60 is thin and flexible and is comprised of rubber, metal, a
chain or the like.

The support rod cylinder assembly 58 includes an actuating motor and a
cylinder which permits the support rods 36 to be retracted and extended along the
third, horizontal axis. In the preferred embodiment depicted in FIG. 1, the support

rods 36 pass through the platforms 50 and are preferably encased in bushings such

PCT/US99/04504
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as bronze bushings. In the preferred embodiment, two or more transfer rail
support rods are utilized.

The sequential movement of the transfer rail and the workpiece grippers
along the second, vertical axis and along the third, horizontal axis is depicted in
FIGS. 2-7. As shown in FIG. 2, ram 18 is in a raised position along the second,
vertical axis so that upper cylinder 14 is not in contact with the upper plate 20.
The lower plate support cylinder 46 has urged the lower plate 24 upward, and the
upper plate support cylinders 44 have urged upper plate 20 upward along the
second, vertical axis. The projecting member 32 is in a raised position and does
not contact the flexible elongated strap 60.

As shown in FIG. 3, the ram 18 has moved downwardly along the second,
vertical axis until the upper cylinder 14 has contacted the upper plate 20. As lower
plate 24 is moved downward, the support rods 36 and support rod cylinder
assemblies 58 are moved downward, thus moving the transfer rail 30 and
workpiece grippers 38 downwardly toward their lowered position. As shown in
FIG. 4, ram 18 has continued its downward motion along the second, vertical axis
and has compressed the lower plate support cylinder 46 until the lower plate 24
rests on stops 48. The height of stops 48 may be easily altered and are preferably
placed and configured to provide substantial support to lower plate 24. The
downwardly projecting member 32 is brought into contact with the flexible strap
60.

As shown in FIG. 5, the ram 18 has continued its downward motion and

the upper plate support cylinders 44 are being compressed, thus moving the upper
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plate 20 toward its lowered position and causing the projecting member 32 to
move strap 60 into the channel 54. As strap 60 moves downward into channel 54,
the retracting force applied to the transfer rail 30 overcomes the bias of the support
rods 36 and retracts the transfer rail 30 and the workpiece gripper 38 along the
third, horizontal axis.

As shown in FIGS. 6 and 7, the ram continues its downward motion until
the projecting member 32 has completed its travel along the second, vertical
direction when the cylinders 44 are completely compressed and upper plate 20
rests against the upper plate stops 28. Thus, the transfer rail 30 and workpiece
gripper 38 have been moved to their retracted position by the linear motion of the
ram downward along the second, vertical axis.

The projecting member 32, the elongated strap 60, the support rods 36 and
support rod cylinder assemblies 58 may be variously configured to move the
transfer rail 30 and the workpiece grippers 38 along the third, horizontal axis at
any of a variety of times in the stroke of the ram 18.

By utilizing a plurality of cylinders having different compressibilities
positioned between a pair of parallel plates, the transfer rail 30 and workpiece
grippers 38 have been moved from a raised position to a lowered position along
the second, vertical axis while the ram 18 completes its downward stroke. The
compressibilities of the cylinders, the plate widths and heights of stops 48 and 28
of the present invention may be altered to provide a wide variety Qf timed
movements of the transfer rail 30 and workpiece grippers 38 . For example, if it

is desired that the transfer rail 30 and workpiece grippers 38 be moved downward
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when the ram 18 is near the bottom of its stroke, cylinder 14 may compress first,
followed by cylinders 44 and lastly by cylinder 46.

As the ram 18 moves upward, the elements of the present invention move
from the position depicted in Figure 7 to the position depicted in Figure 2. The
length of the cylinders, height of the stops, strap length, depth of the channel,
length of the downwardly projecting member and cylinder compressibilities, as
well as other parameters of the present invention, may be easily altered to provide
for an alternate timed movement pattern of the workpiece grippers 38 .

A partial cross-sectional view of an alternate embodiment of the invention
is shown in FIG. 8, and depicts the first end 35 of transfer rail support rod 36
engaging a support rod bushing 76 embedded in a support rod aperture 74. The
support rod 36 also passes through apertures 70 in platforms 50 wherein bushings
72 have been embedded, the support rods 36 passing through such bushings. The
embodiment depicted in FIG. 8 shows a rotating member 34 mounted along an
axis 78 to the platform 50. An aperture 80 is provided so that the rotating member
34 is free to rotate and assist flexible strap 60 in its descent into the channel 54.

Additional shock absorbers may be provided to reduce undesired
acceleration and movement of the transfer rail and/or workpiece grippers in any
direction. A controller, sensors and simple adjusting motors may also be provided
to permit coordination and adjustment of the various elements of the present
invention.

Thus, the present invention accomplishes vertical and horizontal

movement of the transfer rail 30 and workpiece grippers 38 without complex
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motors, cams or other complicated systems while providing a high degree of
flexibility, thereby permitting a single transfer system to be utilized in a variety
of manufacturing systems.

Having described the various embodiments of the present invention with
reference to the accompanying figures, it will be appreciated that various changes
and modifications can be made without departing from the scope or spirit of the
invention.

I claim:
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Claims

1. In a transfer system for moving work pieces along a first,
longitudinal axis between a plurality of spaced apart workstations, the transfer
system including a press having a ram moveable along a second, vertical axis, a
bolster aligned with and positioned below the ram, and a transfer rail extending
along the first, longitudinal axis, the transfer rail being supported for movement
along the second, vertical axis between a raised and lowered position and along
a third, horizontal axis, normal to the first, longitudinal axis and the second,
vertical axis, between a forward position and a retracted position, at least one
workpiece gripper mechanically connected to the transfer rail, the improvement
comprising:

biasing means for urging the transfer rail toward its raised and forward
position; and

movement means connected to the ram for exerting a force on the transfer

rail to overcome the biasing means and urge its lowered and retracted position.

2. The system of claim 1 wherein the movement means includes

retracting means for moving the transfer rail toward its retracted position.

3. The system of claim 2 wherein the retracting means includes:

a channel;
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a flexible elongated strap having a first end attached to a stationary
member and a second end attached to the transfer rail, the flexible elongated strap
passing over the channel; and

a projecting member attached to the ram and aligned with the
channel so that the flexible strap is disposed between the channel and the
projecting member;

whereby, as the projecting member and ram move linearly
downward along the second, vertical axis, the projecting member contacts the
flexible strap and moves the strap into the channel, drawing the transfer rail

toward its retracted position.

4. The system of claim 1 wherein the movement means includes

lowering means for moving the transfer rail toward its lowered position.

5. The system of claim 4 wherein the lowering means comprises:
at least one upper cylinder, each upper cylinder being compressible
along the second, vertical axis and mechanically connected to the ram;
an upper plate, the upper cylinders disposed between the upper
plate and the ram,;
at least one upper plate support cylinder, each upper plate support
cylinder being compressible along the second, vertical axis and mechanically

connected to the upper plate;
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a lower plate, the upper plate support cylinders disposed between
the lower plate and the upper plate;

support means extending between the lower plate and the transfer
rail, such means configured so that the lower plate and the transfer rail are each
spaced apart from the ram by substantially the same distance as the lower plate
and transfer rail move along the second, vertical axis; and

at least one lower plate support cylinder, each lower plate support
cylinder being compressible along the second, vertical axis and mechanically
connected to the lower plate;

whereby, as the ram moves linearly downward along the second,
vertical axis, the ram compresses the cylinders, moving the upper plate, the lower

plate and the transfer rail downward.

6. The system of claim 5 further comprising at least one lower plate

stop positioned below the lower plate.

7. The system of claim 5 further comprising at least one upper plate

stop mechanically connected to an upper surface of the lower plate.

8. The system of claim 1 wherein the biasing means includes means

for urging the transfer rail toward its forward position.
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9. The system of claim 8 wherein the means for urging the transfer
rail toward its forward position comprises:
at least one transfer rail support rod having a first end mechanically
connecfed to the transfer rail;
at least one support rod cylinder mechanically connected to a
second end of the transfer rail support rod, each cylinder being compressible along
the third, horizontal axis; and
means for actuating each support rod cylinder so that, as the
cylinder is actuated, the support rod and transfer rail move along the third,

horizontal axis.

10. In a transfer system for moving workpieces along a first,
longitudinal axis between a plurality of spaced apart workstations, the transfer
system including a press having a ram moveable along a second, vertical axis, a
bolster aligned with and positioned below the ram, and a transfer rail extending
along the first, longitudinal axis, the transfer rail being supported for movement
along the second, vertical axis between a raised and lowered position, the
improvement comprising:

biasing means for urging the transfer rail toward its raised position; and

lowering means connected to the ram for exerting a force to urge the

transfer rail toward its lowered position.
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11.  The system of claim 10 wherein the lowering means comprises:

at least one upper cylinder, each upper cylinder being compressible
along the second, vertical axis and mechanically connected to the ram;

an upper plate, the upper cylinders disposed between the upper
plate and the ram;

at least one upper plate support cylinder, each upper plate support
cylinder being compressible along the second, vertical axis and mechanically
connected to the upper plate;

a lower plate, the upper plate support cylinders being disposed
between the lower plate and the upper plate;

support means extending between the lower plate and the transfer
rail, such means configured so that the lower plate and the transfer rail are each
spaced apart from the ram by substantially the same distance as the lower plate
and transfer rail move along the second, vertical axis; and

at least one lower plate support cylinder, each lower plate support
cylinder being compressible along the second, vertical axis and mechanically
connected to the lower plate;

whereby, as the ram moves linearly downward along the second,
vertical axis, the ram compresses the cylinders, moving the upper plate, the lower

plate and the transfer rail downward.

12.  The system of claim 11 further comprising at least one lower plate

stop positioned below the lower plate.
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13.  The system of claim 11 further comprising at least one upper plate

stop in mechanical communication with an upper surface of the lower plate.

14. In a transfer system for moving workpieces along a first,
longitudinal axis between a plurality of spaced apart workstations, the transfer
system including a press having a ram moveable along a second, vertical axis, a
bolster aligned with and positioned below the ram, and a transfer rail extending
along the first, longitudinal axis, the transfer rail being supported for movement
along the second, vertical axis between a raised and lowered position, the
improvement comprising:

biasing means for urging the transfer rail toward its forward position; and

retracting means connected to the ram for exerting a force to urge the

transfer rail toward its retracted position.

15.  The system of claim 14 wherein the biasing means for urging the
transfer rail toward its forward position comprises:
at least one transfer rail support rod having a first end mechanically
connected to the transfer rail;
at least one support rod cylinder mechanically connected to a
second end of the transfer rail support rod, each cylinder being compressible along

the third, horizontal axis; and
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means for actuating each support rod cylinder so that, as the
cylinder is actuated, the support rod and transfer rail move along the third,

horizontal axis.

16.  The system of claim 1 wherein the workpiece gripper is
mechanically connected to a finger rail slidably mounted to the transfer rail and

moveable along the first, longitudinal axis.

17. In a transfer system for moving workpieces along a first,
longitudinal axis between a plurality of spaced apart workstations, the transfer
system including a press having a ram moveable along a second, vertical axis, a
bolster aligned with and positioned below the ram, and a transfer rail extending
along the first, longitudinal axis, the transfer rail being supported for movement
along the second, vertical axis between a raised and lowered position and along
a third, horizontal axis, normal to the first, longitudinal axis, between a forward
position and a retracted position, a finger rail slidably mounted to the transfer rail,
the finger rail moveable along the first, longitudinal axis, the improvement
comprising:

forward biasing means for urging the transfer rail toward its forward
position and raised position, the forward biasing means comprising at least one
transfer rail support rod having a first end mechanically connected to the transfer
rail, at least one support rod cylinder mechanically connected to a second end of

the transfer rail support rod, each cylinder being compressible along the third,
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horizontal axis, and means for actuating each support rod cylinder so that, as the
cylinder is actuated, the support rod and transfer rail move along the third,
horizontal axis;

lowering means for moving the transfer rail toward its lowered position,
the lowering means comprising at least one upper cylinder, each upper cylinder
being compressible along the second, vertical axis and mechanically connected to
the ram, an upper plate, the upper cylinders disposed between the upper plate and
the ram, at least one upper plate support cylinder, each upper plate support
cylinder being compressible along the second, vertical axis and mechanically
connected to the upper plate, a lower plate, the upper plate support cylinders
disposed between the lower plate and the upper plate, support means extending
between the lower plate and the transfer rail, such means being configured so that
the lower plate and the transfer rail are each spaced apart from the ram by the
same distance as the lower plate and transfer rail move along the second, vertical
axis, and at least one lower plate support cylinder, each lower plate support
cylinder being compressible along the second, vertical axis and mechanically
connected to the lower plate, so that, as the ram moves linearly downward along
the second, vertical axis, the ram compresses the cylinders, moving the upper
plate, the lower plate and the transfer rail downward;

the upper cylinders, the upper plate support cylinders and the lower plate
support cylinders being configured to bias the transfer rail toward its raised

position; and
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retracting means for moving the transfer rail toward its retracted position
comprising a channel, a flexible elongated strap having a first end attached to a
stationary member and a second end attached to the transfer rail, the flexible
elongated strap passing over the channel, and a projecting member attached to the
ram and aligned with the channel so that the flexible strap is disposed between the
channel and the projecting member so that, as the projecting member and ram
move linearly downward, the projecting member contacts the flexible strap and
moves the strap into the channel, drawing the transfer rail toward its retracted

position.
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AMENDED CLAIMS
[received by the International Bureau on 13 July 1999 (13.07.99);
original claims 1 and 14 amended;remaining claims unchanged (2 pages)]

1 1. In a mansfer system for moving work pieces along a first,

2 longitudinal axis between a plurality of spaced apart workstations, the transfer

3 system including a press having a ram moveable along a second, vertical axis, a
4 bolster aligned with and positioned below the ram, and a transfer rail extending
S along the first, longitudinal axis, the transfer rail being supported for movement
6 al§ng the second, vertical axis between a raised and lowered position and along
7 a:third, borizontal axis, normal to the first, longitudinal axis and the second,
8 vertical axis, between a forward position and a retracted position. at least one
9 workpiece gripper mechanically connected to the transfer rail, the improvement

10 compnsing:

11 biasing means for urging the transfer rail toward its raised and forward

12 position; and |

13 movement means connected to the ram for exerting a force on the transfer

14 rail to overcome the biasing means and urge the transfer rail towards its lowered

15 and retracted position.

1 2. The system of claim 1| wherein the movement means includes
2 retracting means for moving the transfer rail toward its retracted position,

1 3 The system of claim 2 wherein the retracting means includes:

2 a channel;

AMENDED SHEET (ARTICLE 19)
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13. The system of claim 11 further comprising at least one upper plate

stop in mechanical communication with an upper surface of the lower plate.

14, In a transfer system for moving workpicces along a first,
longitudinal axis between a plurality of spaced apart workstations, the transfer
system including a press having a ram moveable along a second, vertical axis, a
bblster aligned with and positioned below the ram, and a transfer rail extending
along the first. longitudinal axis, the transfer rail being supported for movement
along a third, horizontal axis, normal to the first, longitudinal axis and the second,
v;'enical axis between a forward position and a retracted position, the improvement
cémprising:

| biasing means for urging the transfer rail toward its forward position; and
retracting means connected to the ram for exerting a force to urge the
transfer rail toward its retracted position, the fetracting means comprising a
channel, a flexible elongated strap having a first end attached to a stationary
nfxembcr and a second end attached to the transfer rail, the flexible clongated strap
passing over the channel, and a projecting member attached to the ram and aligned
with the channel so that the flexible strap is disposed between the chanmel and the
érojccting member so that, as the projecting member and ram move linearly
ciownward, the projecting member contacts the flexibie strap and moves the strap

into the channel, drawing the transfer rail towards its retracted position.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19(1)

Amendments to the Application

On substitute page 6, line 9, Applicant has replaced the first occurrence of
faxis” with “axes”.

On substitute page 7, line 12, Applicant has replaced the second occurrence
of “30” with “38”.

On substitute page 9, line 8, Applicant bas inserted a comma after the word
“first” and on line 9 has deleted the first occurrence of “cylinder” and inserted
therefor “cylinders.”

On substitute page 14, Applicant has changed line 14 of claim 1 to insert
the phrase “the transfer rail towards” after the word “urge.”

On substitute page 19, Applicant has inserted into line 6 of claim 14 after
:the word “along,” the phrase “a third, horizontal axis normal to the first,

Elongitudinal axis and.” In line 7 of the same claim, Applicant has deleted the
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vhrase “a raised and lowered position” and inserted therefor the phrase “a forward
position and a retracted position.”

Also on substitute page 19, Applicant has added to the end of the claim the
further recitation , the retracting means comprising a channel, a flexible elongated
strap having a first end attached to a stationary member and a second end attached
to the transfer rail, the flexible elongated strap passing over the channel, and a
projecting member attached to the ram and aligned with the channel so that the
flexible strap is disposed between the channel and the projecting member so that,
as the projecting member and ram move linearly downward, the projecting member
contacts the flexible strap and moves the strap into the channel, drawing the
transfer rail towards its retracted position.”

Applicant is also submitting page 19a to accommodate portions of claim
iS which appeared originally on page 19 and for which there is no longer room on
substitute page 19.

Remarks

The minor amendments made to pages 6, 7 and 9 of the specification are
for the purpose of correcting typographical errors not noticed at the time the
application was filed. Applicant respectfully requests entry of these changes. The
amendment to claim 1 is also to insert language inadvertently omitted from the

ciaim.

With regard to claim 14, Applicant has amended it to further define over

'the prior art set forth in the International Search Report, namely, DE 3,151,950 Al
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A in the name of Kato et al., as well as US 5,363,685 A to Luthi et al. The Search
Report lists these two references as being of particular relevance such that claims
l?t and 15 cannot be considered to involve an inventive step when the documents
a:re combined with one or more other such documents, such combination being
obvious to a person skilled in the art. As amended, claim 14 includes details of the
retracting means which include a channel, a flexible elongated strap, and a
projecting member, as detailed in the claim. Applicant submits that these features

are neither taught nor suggested by any combination of the prior art.

The amendments to the specification and claims made herein track the same
amendments made to the corresponding U.S. application (Serial No. 09/035,935),
upon which the present PCT application is based. During prosecution of the
corresponding U.S. case, claims 14 and 15 were rejected as obvious over the same
Kato et al. and Luthi et al. references. Claim 14 was amended in a manmner identical
to the amendments herein, and the amended claim, as well as claim 15 dependent
thereon, were deemed allowable. The U.S. case, which includes a set of claims
identical to those now pending in the present case, was deemed in condition for

allowance and is awaiting issue upon payment of the issue fee.

Applicant submits that the amendments herein to claim 14 similarly
'overcome the obviousness rejection over these same two references. Since claim

15 is dependent upon claim 14, it is also nonobvious over any of the references of

record.
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