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(57) Abstract: A ram guidance system for a stamping press
is provided including an outer bush mounted to a portion of
the stamping press. The outer bush has a central passageway
sized and arranged so that a reciprocating ram extends through
the passageway. An inner bush is coaxially mounted to the
outer bush and a portion of the rod, with an anti-friction bear-
ing assembly positioned between the outer bush and the inner
bush so as to guide their relative movement. In another em-
bodiment of the invention, a metal stamping system for oper-
ating a die set is provided that includes an outer bush mounted
to a portion of the stamping press. The outer bush includes a
passageway sized and arranged so that a ram extends through
the passageway so as to be enclosed by the outer bush. An
inner bush is coaxially mounted to (i) the outer bush and (ii)
a portion of the ram, with an anti-friction bearing assembly
positioned between the outer bush and the inner bush so as to
guide their relative movement. Tie rods may be used to form
a supporting structure of the press.



WO 2004/011192 A2 [N} 08000 00000 0 R

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, — of inventorship (Rule 4.17(iv)) for US only
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,

Published:
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). —  without international search report and to be republished
Declarations under Rule 4.17: upon receipt of that report
— as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii)) for all designations For two-letter codes and other abbreviations, refer to the "Guid-

as to the applicant’s entitlement to claim the priority of the — ance Notes on Codes and Abbreviations" appearing at the begin-
earlier application (Rule 4.17(iii)) for all designations ning of each regular issue of the PCT Gagzette.



10

15

20

WO 2004/011192 PCT/US2003/023100

Ram Guidance Svstem

Cross-Reference to Related Application

[0001] This application claims the benefit of U.S. Provisional Patent

Application No. 60/398,854, filed July 26, 2002.

Field Of The Invention

[0002] The present invention generally relates to metal stamping presses
and, more particularly, to guidance systems for the force imparting portions of such

stamping presses.

Background Of The Invention

[0003] = Progressive metal stamping in which a metal strip or the like is guided
along a predetermined path in cadence with the operation of a reciprocating
stamping press, is well known in the art. In a conventional technique, one or more
flat strips of metal stock are fed into a specially manufactured tool called a “die set”
that is located within, and actuated by a stamping press. Metal stamping die sets
typically comprise two associated halves, which together are referred to as a
"punch and die." A conventional punch and die set has an upper shoe and a lower
shoe to which metal forming, cutting, coining, bending, drawing, blanking, notching,

embossing, forming, piercing, and punching tools may be mounted. Upon each
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reciprocating movement or “stroke” of the stamping press, the metal strip is lifted
and then advanced by one step through the die set. The tools that are located
within the die set move toward and away frorh the surface of the metal strip during
each full cycle of the press. Through the pressure and motion of the die set within
the stamping press, the various tools cut out and/or form the metal strip into parts
or components of the required size and shape. Metal stamping dies are used to
manufacture parts ranging from very small and/or sophisticated components for the
electronics industry, to large shapes such as portions of an automotive body.
Stamping presses are available in a wide variety of sizes and capabilities,
depending upon the size and complexity of the required parts. Stamping presses
can produce small parts at very high rates, and may operate at over 3,000 vertical
strokes per minute.

[0004] The movable part of the stamping press, that is often attached to the
upper shoe of the die set, is known as a "ram." The ram moves the upper portion
of the die set up and down relative to the lower half of the die set, which is
stationary and mounted upon a heavy bolster plate defining a fixed bed. For
dependable, correct operation the relative positions, dimensions, and alignmgnt of
the two halves of the die set are critical. A lack of sufficient clearance, or
uninténded contact between portions of the upper and lower die sets can wear or
destroy the tools. Thus guidance of the ram during each stroke of the stamping
press is a critical factor in accurate and precise die set operation. Conventionally,
stamping press rams have utilized four or eight point alignment systems employing

either hardened steel plates (gibs) or roller bearing and race elements that are
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mounted to the corners of the ram, and aligned with the stamping press frame and
bed. Such stamping press guidance structures must be heavy and durable if they
are to survive a large number of operations. This requirement can make it all the
more difficult to ensure accurate and repeatable motion in very heavy driving
arrangements needed for durability and longevity. While many stamping presses
can operate with ram alignment accuracies in the thousandths of an inch, the tools
mounted in their respective die sets must maintain tolerances measured in ten-
thousandths, or even millionths of an inch.

[0005] As a consequence, there has been a long felt need for a ram
guidance system suitable for a wide variety of stamping presses, that provides for
greater ram alignment accuracy, approaching the accuracy of the die sets mounted

in them.

Summary Of The Invention

[0006] The presentinvention provides a ram guidance system for a\
stamping press of the type including a reciprocating rod. In one embodiment of the
invention, the system comprises an outer bush is mounted to a portion of a
stamping press that comprises a central passageway sized and arranged so that
the reciprocating rod of the stamping press extends through the passageway. An
inner bush is coaxially mounted to the outer bush and a portion of the rod, with an
anti-friction bearing assembly positioned between the outer bush and the inner

bush so as to guide their relative movement.
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[0007] In another embodiment of the invention, a metal stamping
system for operating a die set is provided that includes a stamping press including
a reciprocating ram. An outer bush is mounted to a portion of the stamping press
and comprises a passageway sized and arranged so that the ram extends through
the passageway so as to be enclosed by the outer bush. An inner bush is coaxially
mounted to (i) the outer bush and (ii) a portion of the ram, with an anti-friction
bearing assembly positioned between the outer bush and the inner bush so as to

guide their relative movement.

Brief Description Of The Drawings

[0008] These and other features and advantages of the present invention
will be more fully disclosed in, or rendered obvious by, the following detailed
description of the preferred embodiment of the invention, which is to be considered
together with the accompanying drawings wherein like numbers refer to like parts
and further wherein:

[0009] Fig. 1 is a side elevational view, partially in cross-section of a
stamping press including a ram guidance system formed in accordance with the
present invention; and

[0010] Fig. 2 is an exploded perspective view of the ram guidance system

shown in Fig. 1; and
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. [0011] Fig. 3 is a side elevational view, partially in cross-section of an
alternative stamping press including a ram guidance system formed in accordance

with the present invention.

Detailed Description Of The Preferred Embodiment

[0012] This description of preferred embodiments is intended to be read in
connection with the accombanying drawings, which are to be considered part of the
entire written description of this invention. The drawing figures are not necessarily
to scale and certain features of the invention may be shown exaggerated in scale
or in somewhat schematic form in the interest of clarity and conciseness. In the
description, relative terms such as "horizontal," "vertical," "up,” "down," "top" and
"bottom" as well as derivatives thereof (e.g., "horizontally,” "downwardly,"
"upwardly," etc.) should be construed to refer to the orientation as then described
or as shown in the drawing figure under discussion. These relative terms are for
convenience of description and normally are not intended to require a particular
orientation. Terms including "inwardly" versus "outwardly," "longitudinal”" versus
"lateral" and the like are to be interpreted relative to one another or relative to an
axis of elongation, or an axis or center of rotation, as appropriate. Terms
concerning attachments, coupling and the like, such as "connected" and
"interconnected," refer to a relationship wherein structures are secured or attached
to one another either directly or indirectly through intervening structures, as well as
both movable or rigid attachments or relationships, unless expressly described

otherwise. The term "operatively connected” is such an attachment, coupling or
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connection that allows the pertinent structures to operate as intended by virtue of
that relationship. In the claims, means-plus-function clauées are intended to cover
the structures described, suggested, or rendered obvious by the written description
or drawings for performing the recited function, including not only structural
equivalents but also equivalent structures.

[0013] Referring to Fig. 1, a ram guidance system 2 formed in accordance
with the present invention is often mounted within a stamping and forming press 8
that includes a rod 11 that moves toward and away from a bolster plate 12, that is
mounted upon a frame 13. Stamping rates of between approximately 1,000-3000
strokes per minute, or more, are often achieved with such presses, with stroke
lengths of about 0.25 inches. An electric motor 15 is also mounted upon frame 13,
and coupled to an eccentric drive shaft 18 which drives rod 11. Eccentric drive
shaft 18 is often journaled in hydrostatic bearings. A portion of rod 11 is coaxially
positioned within ram guidance system 2 which comprises an outer bush 25, an
inner bush 28, and an anti-friction bearing assembly 30.

[0014]  More particularly, outer bush 25 comprises an open ended hollow
cylindrical tube 32 having an internal passageway 34, and an annular shoulder 36
that projects radially outwardly from a top end 38. Internal passageway 34 of outer
bush 25 includes a hardened surface, and is sized to accept inner bush 28, anti-
friction bearing assembly 30, and rod 11. Inner bush 28 also comprises an open
ended hollow cylindrical tube 40 having an internal passageway 42, and an annular
shoulder 44 that projects radially outwardly from a bottom end 46. The outer

surface of inner bush 28 is also hardened, and is sized so as to be accepted within
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internal passageway 34 of outer bush 25. Anti-friction bearing assembly 30
includes a plurality of circularly and longitudinally spaced ball bearings 50 that are
each confined in a bearing cage 52. Bearing cage 52 is often an open-ended,
hollow cylinder that is sized so as to encircle inner bush 28, but fit within internal
passageway 34 of outer bush 25. The foregoing assembly is very often lubricated
with an appropriately selected oil or other lubricant well known in the art.

[0015] Ram guidance system 2 is assembled within stamping and forming
press 8 in the following manner. Outer bush 25 is positioned within frame 13 so
that annular shoulder 36 engages, and is supported by a support plate 55. In this
arrangement top end 38 is located adjacent to eccentric drive shaft 18, with rod 11
extending from eccentric drive shaft 18 coaxially through outer bush 25. Anti-
friction bearing assembly 30 is assembled to inner bush 28 by orienting bearing
cage 52 so as td be in confronting coaxial relation with the top end of inner bush
28. Once in this position, anti-friction bearing assembly 30 is moved toward inner
bush 28 so as to accept inner bush 28 within bearing cage 52. In this
arrangement, ball bearings 50 are pre-loaded against the outer surface of inner
bush 28. Once bearing cage 52 has slid along the outer surface of inner bush 28
until it engages annular shoulder 44, this subassembly is ready to be introduced
into internal passageway 34 and outer bush 25. A ram plate 56 is securely, but
releaseably, fastened to annular shoulder 44 so as to provide a first surface onto
which an upper die shoe may be assembled.

[0016] With anti-friction bearing assembly 30 assembled to the outer surface

of inner bush 28, the assembly of ram guidance system 2 may be completed by
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first arranging inner bush 28 and anti—friction‘ bearing assembly 30 in confronting
coaxial relation with the bottom end of outer bush 25. Once in this position, inner
bush 28 is moved toward outer bush 25 such that rod 11 enters internal
passageway 42 and ball bearings 50 engage the hardened surface defining
internal passageway 34 of outer bush 25. Rod 11 is then releaseably fastened to
an internal portion of ram plate 56 so as to complete the assembly. Ram guidance
system 2 is fully supported by frame 13 via support plate 55. In operation, each
reciprocating stroke of rod 11 causes inner bush 28 to move vertically, up and
down, relative to outer bush 25. Anti-friction bearing assembly 30 via its preloaded
condition, acts to guide the relative movemenf of inner bush 28 relative to outer
bush 25.

[0017] As a consequence of this construction, the actual forces of punching,
forming, etc., are absorbed by the vertical posts 60 connecting support plate 55
with bolster plate 12. In this arrangement, frame 13 will not have to absorb any of
the stresses of punching. Moreover, some of the inertial forces, which often cause
an imbalance in prior art presses, are isolated and minimized within the present
system. Frame 13 provides static support for the press components and drive
mechanism, and supplies lateral stability to bolster plate 12 through frame 13.

[0018] Ram guidance system 2 allows for a press design in which the
frame’s sole purpose is to support of bolster plate 12 and to absorb stresses
generated from the punching, forming, etc. operations performed upon the metal
strip by the die set. Since much of the stress produced by stamping is not born

directly on the frame, it may be fabricated from economical structural steel
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components, rather than custom, heavy cast structures. Also, isolating the
stamping portions from the frame minimizes stress deflections caused by the heavy
loads of punching, forming, etc., and provides for a lighter and less expensive
frame, with emphasis on lateral support. For example, support 55 may be held
above bolster plate 12 by a pair of tie rods 75 (Fig. 3). In one embodiment, each
tie rod 75 includes a threaded top end 77 and a threaded bottom end 79. Support
55 mounted to top ends 77 and maintained in a selected position by nuts 80. The
height of support 55 above bolster plate 12 may be adjusted by movement of nuts
80 along the threads in top ends 77 of tie rods 75. Similarly, bolster plate 12 is
mounted to bottom ends 79 and maintained in a selected position by nuts 80. In
this embodiment, much of the stress produced by stamping is born by tie rods 75
which distribute those stresses over bolster plate 12. Since there are no large
plates or structural coverings, stress induced deflections of the press are
minimized, thereby improving alignment and accuracy of the stamping operation.
[0019] Itis to be understood that the present invention is by no means
limited only to the particular constructions herein disclosed and shown in the
drawings, but also comprises any modifications or equivalents within the scope of

the claims.
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What Is Claimed Is:
1. A ram guidance system for a stamping press having a reciprocating

rod, said system comprising:

an outer bush mounted to a portion of a stamping press and
comprising a central passageway sized and arranged so that a rod of said
stamping press extends through said passageway;

an inner bush coaxially mounted to said outer bush and a portion of
said rod; and

an anti-friction bearing assembly positioned between said outer bush

and said inner bush so as to guide their relative movement.

2. A ram guidance system according to claim 1 wherein said outer bush

is fixedly mounted upon a frame.

3. A ram guidance system according to claim 1 wherein said outer bush
comprises an open ended hollow cylindrical tube having an annular shoulder that

projects radially outwardly from a top end.

4, A ram guidance system according to claim 1 wherein said inner bush
comprises an open ended hollow cylindrical tube and an annular shoulder that

projects radially outwardly from a bottom end.
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5. A ram guidance system according to claim 1 wherein said anti-friction
bearing assembly includes a plurality of circularly and longitudinally spaced ball

bearings that are each confined in a bearing cage.

6. A ram guidance system according to claim 5 wherein said bearing
cage is cylindrical and sized so as to encircle said inner bush while fitting within

said passageway of said outer bush.

7. A ram guidance system according to claim 6 wherein said ball

bearings are pre-loaded against an outer surface of said inner bush.

8. A ram guidance system according to claim 1 comprising a ram plate

securely and releaseably fastened to said inner bush.

9. A ram guidance system according to claim 8 wherein said rod is

releaseably fastened to an internal portion of said ram.

10. A ram guidance system according to claim 1 wherein said anti-friction
bearing assembly via a preloaded condition, acts to guide the reciprocating

movement of said inner bush relative to said outer bush.

11. A metal stamping system for operating a die set comprising:

a stamping press including a reciprocating ram;
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an outer bush mounted to a portion of said stamping press and
comprising a passageway sized and arranged so that said ram extends through
said passageway so as to be enclosed by said outer bush;

an inner bush coaxially mounted to (i) said outer bush and (i) a
portion of said ram; and

an anti-friction béaring assembly positioned between said outer bush

and said inner bush so as to guide their relative movement.

12. A metal stamping system according to claim 11 wherein said outer

bush is fixedly mounted upon a frame.

13. A metal stamping system according to claim 11 wherein said outer
bush comprises an open ended hollow cylindrical tube havfng an annular shoulder

that projects radially outwardly from a top end.

14. A metal stamping system according to claim 11‘\/\'rherein said inner
bush comprises an open ended hollow cylindrical tube and an annular shoulder

that projects radially outwardly from a bottom end.

15. A metal stamping system according to claim 11 wherein said anti-
friction bearing assembly includes a plurality of circularly and longitudinally spaced

ball bearings that are each confined in a bearing cage.
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16. A metal stamping system according to claim 15 wherein said bearing
cage is cylindrical and sized so as to encircle said inner bush while fitting within

said passageway of said outer bush.

17. A metal stamping system according to claim 16 wherein said ball

bearings are pre-loaded against an outer surface of said inner bush.

18. A metal stamping system according to claim 11 comprising a ram

plate securely and releaseably fastened to said inner bush.

19. A metal stamping system according to claim 18 wherein said rod is

releaseably fastened to an internal portion of said ram.

20. A metal stamping system according to claim 11 wherein said anti-
friction bearing assembly via a preloaded condition, acts to guide the reciprocating

movement of said inner bush relative to said outer bush. .
21. A metal stamping system according to claim 12 wherein forces
generated by said reciprocaﬁng ram are absorbed by the vertically oriented

portions of said frame.

22. A metal stamping system for operating a die set comprising:
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a stamping press including a reciprocating ram supported upon a pair
of spaced apart tie rods;.

an outer bush mounted to a portion of said stamping press located
between said tie rods, said outer bush comprising a passageway sized and
arranged so that said ram extends through said passageway so as to be enclosed
by said outer bush;

an inner bush coaxially mounted to (i) said outer bush and (ii) a
portion of said ram; and

an anti-friction bearing assembly positioned between said outer bush

and said inner bush so as to guide their relative movement.

23. A metal stamping system according to claim 22 wherein said outer

bush is fixedly mounted upon a support that is adjustably fastened between said tie

rods.

24. A metal stamping system according to claim 22 wherein said outer
bush comprises an open ended hollow cylindrical tube having an annular shoulder

that projects radially outwardly from a top end.

25. A metal stamping system according to claim 22 wherein said inner
bush comprises an open ended hollow cylindrical tube and an annular shoulder

that projects radially outwardly from a bottom end.
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26. A metal stamping system according to claim 22 wherein said anti-
friction bearing assembly includes a plurality of circularly and longitudinally spaced

ball bearings that are each confined in a bearing cage.

27. A metal stamping system according to claim 26 wherein said bearing
cage is cylindrical and sized so as to encircle said inner bush while fitting within

said passageway of said outer bush.

28. A metal stamping system according to claim 26 wherein said ball

bearings are pre-loaded against an outer surface of said inner bush.

29. A metal stamping system according to claim 22 comprising a ram

plate securely and releaseably fastened to said inner bush.

30. A metal stamping system according to claim 28 wherein said rod is

releaseably fastened to an internal portion of said ram.

31. A metal stamping system according to claim 22 wherein said anti-
friction bearing assembly via a preloaded condition, acts to guide the reciprocating

movement of said inner bush relative to said outer bush.
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32. A metal stamping system according to claim 23 wherein forces

generated by said reciprocating ram are absorbed and distributed by said pair of tie

rods .
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