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FIG. 3

second portions, a crankshaft, a crankshaft, a ram, a ram drive mechanism
supported by the first portion of the press frame at a primary force application
location, a ram guide linearly guiding the ram, and supported by the second
portion of the press frame at a ram guide location; and a working tool includ -
ing an upper tool section and a lower tool section configured for the pro-
cessing of a workpiece. The upper tool section is fixedly attached to the ram
and the lower tool section is fixedly attached to the press frame at a lower
tool location. The difference between the working position and the resting
position of the ram guide location is less than the difference between the
working position and the resting position of the primary force application
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Press Machine

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit under 35 U.S.C. §119(e) of the earlier
filing date of U.S. Provisional Patent Application No. 61/777,660 filed on March 12, 2013,

which is hereby incorporated by reference.
BACKGROUND

[0002] The present invention relates to a notching press machine for punching,
stamping, or die cutting so called “notches” in the inner or outer peripheries, or both, of
typically circular or annular work pieces, such as electric motor and generator laminations or

the like. Many notching presses of differing designs are known in the art.

[0003] Many notching presses known in the art are comprised of a “C” shaped press
frame, commonly called a “gap frame press”, a driven eccentric crankshaft, a linearly guided
slide or ram for mounting an upper or punch section of a tool, a linkage type transmission
mechanism for transforming the rotating eccentric crankshaft motion into a linear
reciprocating motion of the slide or ram, and a mounting location or bed section of the press
frame for mounting the stationary lower or die section of a tool. These components cooperate
to move the upper or punch section of a tool into and out of engagement with the lower or die
section of the tool and the work piece which is positioned there-between. Known gap frame
presses typically are driven by a continuously rotating crankshaft drive motor and sometimes
a flywheel, a clutch which when engaged drivingly connects the drive motor or flywheel to
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the crankshaft for rotating the crankshaft, and a brake mechanism for stopping the crankshaft

after the clutch has disengaged.

[0004] Many notching presses further comprise an indexing mechanism arranged to
hold a work piece and for the intermittent rotation of the work piece while the tool is out of
engagement with the work piece and to hold the work piece in a proper angular position when

the tool is engaged with the work piece to produce the desired final work piece shape.

[0005] Many notching presses further comprise a stationary base to which the gap
frame press attached and is arranged for sliding in a typically horizontal direction, and in
particufar in a direction perpendicular to the motion of the press ram, in order to vary the
distance between the tool and the indexing mechanism axis of rotation to facilitate the
processing of work pieces of varying diameters or for the punching at multiple diameters of a

single work piece.

{0006] Notching presses are typically capable of accepting exchangeable tools to
perform the cutting or stamping of the work piece. Different tools may require different so-
called “shut height” settings. Press shut height is the distance, measured in the direction of
ram motion, from the end of the ram to which the upper or punch section of the tool is
attached to the mounting location or bed section of the press frame to which the lower or die
section of the tool is attached when the ram is in the closest or “shut” position. Many
notching presses known in the art comprise an adjustment mechanism for changing the press
shut height to permit the use of exchangeable tools. Typically the adjustment mechanisms are

disadvantageously manually adjusted.

[0007] It is desirable for notching presses to operate at relatively high production
rates generally measured in “strokes per minute,” To achieve maximum production rates, it

is desirable to configure a notching press with minimal press stroke length. Press stroke
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length is the distance marked by the farthest ends of the reciprocating movement of the press
ram. Minimizing the stroke length of a notching press ram increases the difficulty of loading
and unloading of the work piece between the upper and lower section of the tool. Therefore,
it is common for notching presses to comprise a ram lifting mechanism to further move the
ram away from the work piece upon completion of all punching operations to be performed
on the individual work piece. The finished work piece may be then easily unloaded and a
next work piece may be loaded for processing after which the ram lifting mechanism moves
the ram to the desired starting position for subsequent crankshaft rotation and stamping
operations to proceed. Current known in the art ram lifting apparatus lift the ram in a fixed

amount.

[0008] As previously described, the notching press tool typically includes two
sections: an upper or punch section and the lower or die tool section. Typically, the lower
tool section is rigidly mounted to a bolster plate that is rigidly mounted to the press bed. The
upper tool section is typically rigidly mounted to the press ram thereby subject to
reciprocating and typically vertical, motion into and out of engagement with the lower tool
section. Guiding of the press ram is provided to ensure and maintain proper alignment of the
upper and lower tool sections. Any deviation in the alignment of the upper tool section with
respect to the lower tool section will reduce the cutting accuracy of the tool. Additionally,
this deviation may cause damage to the tool. The successful stamping of any work piece is
dependent on the ability for the upper tool section and the lower tool section to maintain

proper alignment.

[0009] The generally “C” shaped press frame of typical notching press, while
necessary for the convenient loading and unloading of a work piece, will necessarily bend or

deflect due to the high forces generated in the stamping operation. For example, during the
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time of impact of the press ram and upper tool section onto a work piece, a typical gap frame
press will experience an angular deflection and subsequently the crankshaft will be displaced
in a direction perpendicular to the line of action of the press ram. Furthermore, in many
known such presses, the ram guiding is disadvantageously subject to this deflection of the

frame causing miss-alignment of the upper and lower tool sections.

[0010] To overcome these and other disadvantages of presses known in the art, a

notching press machine is depicted in the enclosed figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is an isometric view of the notching press machine according to

embodiments of the invention.

[0012] Fig. 2 is an isometric view of the notching press machine with covers
removed.
[0013] Fig. 3 is an isometric view of the notching press machine with covers and

crankshaft motors removed.

[0014] Fig. 4 is a front view of the notching press machine with covers removed.
[0015] Fig. 5 is a side view of the notching press machine with the covers removed.
[0016] Fig. 6 is section A-A of Fig. 5.

[0017] Fig. 7 is section B-B of Fig. 5.

[0018] Fig. 8 is section C-C of Fig. 4.

[0019] Fig. 9 is a side view of the notching press machine in a ram lifted position.
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[0020] Fig. 10 is an isometric of the netching press machine.

[0021] Fig. 11 is a side view of the notching press machine.

[0022] Fig. 11 i.s a side view of the notching press machine.

[0023] Fig. 12 is a side view of the notching press machine depicting a working

position and a resting position super-imposed.

DETAILED DESCRIPTION

[0024] It is to be understood that the invention is not limited in its application to the details
of construction and to the arrangements of the components set forth in the following description or
illustrated in the drawings and that some embodiments are described by way of reference only, The
invention is capable of embodiments in addition to those described and of being practiced and carried
out in various ways. Also, it is to be understood that the phraseclogy and terminelogy employed

herein are for the purpose of description and should not be regarded as limiting

[0025] With referencé to Figs. 1-11, the notching press machine according to
embodiments of the invention includes a stationary base 1, a generally depicted gap frame
press 2 mounted to base | and arranged for sliding thereon, a generally depicted spindle 3
mounted to base 1 for holding and indexing a work piece 4. Index motor 5 is arranged for

rotary movement of spindle 3 and work piece 4.

[0026] The notching press machine further comprises a press positioning screw 7
(Fig. 8), rotatable mounted to base 1, a press positioning threaded nut 8 fixedly mounted to a
press frame 10, and a press positioning motor 6, fixedly mounted to base 1 and drivingly

connected to press positioning screw 7. Press positioning motor 6, screw 7, and nut 8
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cooperate to move gap frame press 2 along a line perpendicular to the rotation axis of spindle
3 to adapt the notching press machine for processing of a particular work piece 4, Similarly

arranged notching press machines are well known in the art.

[0027] To overcome the disadvantages of known notching press machines the
notching press machine is further comprised of a crankshaft 13 (Fig. 6) having a first
eccentric portion 14 and a second eccentric portion 15. Crankshaft 13 is rotatable supported
by press frame 10 and in particular is supported by a first portion 11 (Fig. 10) of press frame
10. In the preferred embodiment shown first eccentric portion 14 and second eccentric
portion 15 are comprised of two parts symmetrically arranged about midpoint of crankshaft
13. Crankshaft 13 is drivingly connected to a crankshaft drive motor 16 fixedly attached to
press frame 10 and preferable is drivingly connected at both ends of crankshaft 13 to two
crankshaft drive motors 16 fixedly attached to frame 10. Drive motor or preferable drive
motors 16 provide a rotating driving torque for rotation of crankshaft 13. Drive motors 16 are
preferably electric servo motors and further include feedback devices 17 to provide
crankshaft position information to a control system (not shown). The control system may be a
conventional servo control system well known to one skilled in the art. The two crankshaft
drive motors 16 are torque reversible and start, drive, and stop crankshaft 13. It is desirable to
ensure safe operation of the notching press machine in the case of a component failure to
provide redundant monitoring and stopping systems. In normal operation drive motors 16
cooperate to start, maintain, and stop rotation of crankshaft 13 while the control system (not
shown) monitors feedback devices 17 of drive motors 16. In the event of a failure of any
component of the system, for example the speed of feedback devices 17 do not match due to
a failure of a feedback device 17, the disconnection of a motor 16 from crankshaft 13 or a
breakage of crankshaft 13, the remaining functioning motor may be used to safely stop the

rotation of crankshaft 13. Thus by providing redundant drive means, namely drive motors 16,
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with redundant monitoring, namely feedback devices 17, the notching press machine ensures
safe operation while eliminating the need for crankshaft clutch and braking devices which are

required by notching press machines in the current art,

[0028] The notching press machine is further comprised of a ram 40 (Fig. 8)
supported by press frame 10 and in particular by second portion 12 of press frame 10 and
arranged for sliding movement in a linear direction parallel to the rotational axis of indexing
spindle 3 and being guided by ram guide(s) 44. Ram 40 fixedly supports an upper tool section
42 which cooperates with a lower tool section 43 which is fixedly attached to press frame 10

and in particular to portion 11 of press frame 10 for punching or processing of work piece 4.

[0029] The notching press machine further comprises a linkage type ram drive
mechanism comprising a main ram drive link 22 (Fig. 11), a ram drive connecting link 20, a
secondary ram drive link 24, and pivot pins 21, 23, 25, and 41. Secondary ram drive link 24
is pivotally supported at a first end by pivot pin 25 and is pivotally connected at a second end
to a first end of main ram drive link 22 by pivot pin 23. Main ram drive link 22 is pivotally
connected at a second end to ram 40 by pivot pin 41. Ram drive connecting link 20 is
rotatable supported by the first eccentric portion 14 of crankshaft 13 at a first end. Ram drive
connecting link 20 is further pivotally connected at a second end to main ram drive link 22 at
a point between the first and second ends of main ram drive link 22, In the preferred
embodiment shown, two ram drive connecting links 20 and two first eccentric portions 14 or
crankshaft 13 are arranged symmetrically about the midpoint of the gap frame press. It should
be noted however that although two ram drive connecting links 20 and two first eccentric
portions 14 of crankshaft 13 are shown, this is a only a matter of convenience in the particular

embodiment shown and is not necessary.
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[0030] The notching press machine further comprises a ram adjustment mechanism
which allows for quick and easy ram shut height adjustment as well as a ram lifting function.
The ram adjustment mechanism is comprised of support member 26 (Fig. 8) supported by
press frame 10 and in particular by portion 12 of press frame 10 and arranged for movement
relative to the press frame in a direction substantially parallel to the line of motion of the ram
40. The ram adjustment mechanism is further comprised of a positioning mechanism for the
movement and the positioning of support member 26. Preferably the position mechanism is
comprised of a ram adjustment screw 28 which is rotatable supported by frame 10, a ram
adjustment threaded nut member 31, fixedly supported in support member 26, and a ram
adjustment motor 29 which includes a feedback device 30 and which is drivingly connected
to screw 28. The ram adjustment mechanism is pivotally connected to the first end of
secondary ram drive link 24 by pivot pin 25. In the preferred embodiment shown two
secondary ram drive links 24 and two pivot pins 25 cooperate to perform the same function
and are arranged symmetrically about the midpoint of the gap frame press. It should be noted
however that although two secondary ram drive links 24 and two pivot pins 25 are shown,
this is a only a matter of qonvenience in the particular embodiment shown and is not

necessary.

[0031] In a re-tooling operation of the notching press machine an upper tool section
42 is fixed to the ram 40 (Fig. 8). A lower tool section 43 is fixed to the press frame 10 and in
particular to the first portion 11 of the press frame 10. Press positioning motor 6, screw 7 and
nut 8 may be used to position gap frame press 2 into proper position relative to spindle 3 for
the processing of a particular work piece. Drive motor(s) 16 is rotated such that first eccentric
portion 14 of crankshaft 13 is positioned in the lowest or “shut™ position. Ram adjustment
motor 29 is then rotated and ram adjustment-screw 28 and ram adjustment threaded nut

member 31 cooperate to move support member 26 and secondary ram drive link(s) 24 in a
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direction substantially parallel to the direction of the ram guide(s) 44 (Fig. 3). Pivot pin 23,
secondary ram drive link 24, main ram drive link 22, pivot pin 41, and pivot pin 21 cooperate
to move upper tool section toward or away from the lower tool section depending upon the
direction of rotation of ram adjustment motor 29. The shut height of the notching press
machine may therefore be adapted to various tooling components. The position of ram
adjustment motor 29 and the position of support member 26 may be measured and in the
preferred embodiment stored in a controller for reference. This position of support member
26 corresponds to the closed working position or shut height of the ram 40. Drive motor(s) 16
is then rotated such that the first eccentric portion 14 of crankshaft 13 is positioned in the
highest or open working position. Ram adjustment motor 29 is not moved during this rotation
of crankshaft 13. It can be seen then that the closed and open working positions of ram 40 are
thus determined by the position of support member 26 while the movement between the
closed and open working positions of ram 40 is provided by the rotation of eccentric
crankshaft 13. The adjustment of the closed and open working positions of ram 40 and in
particular the ram shut height by the repositioning of support member 26 need only be

adjusted once upon loading of a new tool.

[0032] In a work piece processing operation of the improved notching press machine,
ram adjustment motor 29 is rotated in a first direction and ram 40 lifted to a predetermined
position above the open working position to facilitate work piece loading. The same
components involved in adjusting the ram shut height as described in the proceeding
discussion are utilized. When ram 40 has been raised to a predetermined position, work piece
4 may be inserted between upper tool section 42 and lower tool section 43. Ram adjustment
motor 29 is now rotated in a second direction, opposite to the first direction, and ram 40 is
lowered to the working open position, this position being determined as described previously.

Work piece 4 is loaded onto spindle 3. Drive motors 16 and, via there driving connection
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thereto, crankshaft 13 is rotated. The linkage type ram drive mechanism transmits the motion
of eccentric crankshaft 13 to effect a reciprocating motion of ram 40 and subsequently the
upper tool section 42 into and out of working engagement of the lower tool section 43 and the
work piece 4. During the time that the upper tool section 42 is out of working engagement
with the lower tool section 43 and the work piece 4. By the motive driving torque of index
motor 5, spindle 3 and work piece 4 are rotated and then stopped into a predetermined
indexed position for the next working engagement of the upper tool 42 and the work piece
43. Crankshaft rotation and work piece indexing continue until work piece 4 is fully
processed at which time drive motors 16 stop crankshaft 13 rotation, typically at the open
working position. Ram adjustment motor 29 now rotates in the first direction and ram 40 is
raised t0 a predetermined position above the open working position to facilitate the un-
loading of work piece 4 and the subsequent loading of a new work piece. The process may

now be repeated. Figure 11 depicts the notching press machine in a ram lifted position,

[0033] It should be noted that a further advantage of the ram adjustment mechanism
described herein is full adjustability of the ram lifting function. It is desirable to minimize the
ram Jift amount to reduce the work piece processing cycle time. The ram lifting function of
notching press machines known in the art are generally of fixed amount and therefore the
time required to perform the ram lifting function cannot be improved. The ram adjustment
mechanism described herein allows the predetermined position above the open working
position to facilitate work piece loading may be freely adjusted to minimize the time required

to perform this function.

[0034] The notching press machine further provides a mass counter balance system
comprising a crankshaft 13 with first eccentric portion 14 and a second eccentric portion 15.

Second eccentric portion 15 is arranged substantially opposite to, that is 180 degrees
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displaced from, first eccentric portion 14, The mass counter balance system is comprised of a
main counterbalance drive link 52, a counterbalance drive connecting link 50, pivot pins 51
and 55, and a mass counterbalance 56. Main counterbalance drive link 52 is pivotally
supported at a first end by pivot pin 55 for rotation thereabout. In the preferred embodiment
depicted in the figures, pivot pin 55 is supported by ram adjustment mechanism support
member 26, however this is only for convenience in the particular embodiment shown. Pivot
pin 55 is supported to prevent translational movement during the processing of the work
piece. As previously described, support member 26 remains stationary during work piece
processing thereby preventing translational movement of pivot pin 55. However it will be
obvious to one skilled in the art that pivot pin 55 may be supported by press frame 10
directly. Mass counterbalance 56 is fixedly mounted to main counterbalance drive link 52 ata
second end. Counterbalance drive connecting link 50 is rotatable supported by the second
eccentric portion 15 of crankshaft 13 at a first end. Counterbalance drive connecting link 50
is further pivotally connected at a second end of main counterbalance drive link 52 at a point

between the first and second end of main counterbalance drive link 52 by pivot pin 51.

[0035] During rotation of crankshaft 13 and subsequent reciprocating motion of ram
40 and upper tool section 42, counterbalance drive connecting link 50, main counterbalance
drive link 52, and pivot pins 51 and 55 cooperated to move mass counterbalance 56 in a
reciprocating manner and in a direction substantially opposite the movement of press ram 40.
While the movement of mass counterbalance 56 is not completely linear due to the rotating
action of main counterbalance link 52 about translational fixed pivot pin 55, the predominate
motion is in a direction opposite the motion of ram 40. The inertial forces of reciprocating
mass counterbalance 56 offsets and reduces the shaking forced induced by the reciprocation
motion of ram 40 and the upper tool section 42. Taking into account the geometries and

masses involved, it is a simple matter to calculate the required mass counterbalance 56
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necessary to minimize the resultant shaking forces and to thus minimize the vibrations

transmitted to the base 1 of the improved notching press machine.

[0036] When upper tool section 42 comes into working engagement with work piece
4 and lower tool section 43, a first and second working force (F1 and F2) are generated due to
the shearing or bending work completed on work piece 4. The first working force F1 is
transmitted from the upper tool section 42 thru the linkage type ram drive mechanism to the
press frame 10 and in particular to the first portion 11 of press frame 10 at a generally
depicted primary force application location 111 (Fig. 12). The second working force F2 is
transmitted at the point where the lower tool section is fixed to press frame 10 and in
particular to a generally depicted second location 211 of the press frame 10. The first and
second working forces cooperate to generate a bending force or moment that is resisted by
the first portion 11 of the press frame 10 resulting in a displacement of first location 111
relative to second location 211. That is to say that the shape of first portion 11 of press frame
10 will be distorted. The primary force application location 111 is the location on portion 11
of press frame 10, where the highest generated working force due to the processing of work
piece 4 is applied. In particular, the ram drive mechanism of the current invention may have
multiple connections to press frame 10 and therefore multiple generated forces are being
applied to the portion 11 of press frame 10, the location of the connection with the highest
applied force is the primary force application location. As is clear from the drawings, in the
preferred embodiment shown, the crankshaft 13 is supported by first portion 11 of press
frame 10 at the primary force application location 111. Other embodiments of the invention
may have a pivot connection of a ram drive mechanism supported by portion 11 of press

frame 10 at the primary force application location.
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[0037] As previously described ram 40 is supported by press frame 10 and in
particular by second portion 12 of press frame 10 and arranged for sliding movement in a
linear direction parallel to the rotational axis of indexing spindle 3 and being guided by ram
guide(s) 44. Guiding of ram 40 is provided to ensure proper alignment of upper tool section
42 with lower tool section 43. Second portion 12 of press frame 10 is arranged to prevent the
distortion of the first portion 11 of press frame 10 from being transmitted to the second
portion 12 of press frame 10. First portion 11 and second portion 12 are connected only in a
limited manner and at an advantageous location so as to prevent the transmission of
displacements or forces acting on first portion 11 from effecting second portion 12. In the
preferred embodiment, the limited connection of portion 11 and portion 12 of press frame 10
is advantageously located at a connection region 411 (Fig. 10). As can be seen in the
drawings of the preferred embodiment, portion 11 is disposed internally to portion 12 such
that portion 12 surrounds all sides of portion 11 but only contacts one of the sides of portion
11. Specifically, portions 11 and 12 of press frame 10 are separated everywhere except at
connection region 411, Connection region 411 is preferably located on only one side of
portion 11 of press frame 10 only, and preferably still, connection region 411 connects
portion 11 of press frame 10 to portion 12 of press frame 10 through only a portion of the one
side of portion 11. By limiting the connection between portions 11 and 12 of press frame 10
to a connection region 411 which is very small relative to the total surface area of portion 11
of press frame 10, the transmission of stresses from portion 11 to portion 12 of press frame 10
is ---. The construction of the press frame in two sections thus functions to isolate the
deflection or distortion of the first press frame portion 11 from the second press frame portion
12 which supports the linear guiding of the press ram. Guiding of the ram and alignment of
the upper and lower tool sections is therefore improved and the effect of the stamping process

on the guiding of the ram is reduced. The preferred embodiment of an improved press frame
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10 of the notching press machine is depicted as a single component 10 with two portion 11
and 12, however press frame 10 may be constructed from separate components connected in

a manner to provide the advantages described herein.

[0038] For clarity, the first portion 11 and second portion 12 of press frame 10 are
depicted in a working position and a resting position super-imposed in Fig. 12. In the
preferred embodiment, the generally depicted primary force application location 111 is a
cylindrical surface with center point A (Fig. 11). Point A schematically represents the
primary force application location 111 in a resting position when workpiece 4 is not being
processed, that is to say that upper tool section 42 is not in working engagement with
workpiece 4. Point B schematically represents the location where the lower tool section 43 is
fixed to press frame 10, more generally and earlier referred to as second location 211, in a
resting position when workpiece 4 is not being processed. Point C schematically represents a
ram guide location that is the location of ram guide 44 which is supported by the second
portion 12 of press frame 11, in a resting position when workpiece 4 is not being processed.
Points A’, B’, and C’ (Fig. 12) represent points A, B, and C respectively, in a working
position, that is to say when lower tool section 43 is in working engagement with workpiece

4,

[0039] Line BA (Fig. 11) represents the distance between points B and A in the
resting position. Line BC represents the distance between points B and C in the resting
position. Line B’A’ represents the distance between points B’ and A’ in the working
position, Line B’C’ represents the distance between points B” and C’. First portion 11 and
second portion 12 of press frame 10 are configured such that the positional difference

between the working position C” and resting position C of the ram guide location is less than
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the positional difference between the working position A’ and resting position A of the

primary force application location. That is to say that:
[0040] (B’C’ -BC) < (B’A’ - BA)

In the preferred embodiment, a first plane S (Fig. 10) is perpendicu.lar to lower tool section 43
mounting location 211 and passes thru the generally depicted primary force application
location 111 and specifically schematic point A. A second plane R is depicted as parallel to
plane S and tangent to the throat 311 of press frame 10. A third plane T is depicted as parallel
to plane S and passing thru the ram guide location schematically represented by point C.

Advantageously plane S lies between planes R and T.

[0041] [t should be noted that while in the preferred embodiment, portions 11 and 12
of press frame 10 are depicted as connected only along one side of portion 11 other
arrangements may be connected in other areas, for instance on multiple sides, while still
maintaining the relationship that the positional difference between the working position C’
and resting position C of the ram guide location is less than the positional difference between

the working position A’ and resting position A of the primary force application location.

[0042] It should be noted that while gap frame press 2 is shown as a component of a
notching press machine, the improved design of press frame 10, the mass counter balance
system, the am adjustment mechanism, and the linkage type ram drive mechanism may be
applicable to any press machine including gap frame and non-gap frame or straight side

presses which are not part of a notching press machine.

[0043] Drive motors 16, index motor 5, press positioning motor 6, and ram
adjustment motor 29 are preferably electric servo motors which preferably comprise feedback

devices. The feedback devices of drive motors 16, index motor 5, press positioning motor 6,
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and ram adjustment motor 29 preferably communicate via electrical signals to a control
system (not shown). The control system (not shown) further comprises power supply means
to supply power to drive motors 16, index motor 5, press positioning motor 6 and ram
adjustment motor 29. Such control systems are well known in the art and are therefore not

detailed here.

[0044] The many features and advantages of the invention are apparent from the
detailed specification, and thus, it is intended by the appended claims to cover all such
features and advantages of the invention which fall within the true spirit and scope of the
invention. Further, since numerous modifications and variations will readily occur to those
skilled in the art, it is not desired to limit the invention to the exact construction and operation
illustrated and described, and accordingly, all suitable modifications and equivalents may be

resorted to, falling within the scope of the invention.
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CLAIMS
What is claimed is:

1. A press machine comprising:

a press frame comprising a first portion and a second portion;

a crankshaft rotatably supported by the press frame, wherein the crankshaft has at least one
first eccentric portion;

at least one crankshaft motor connected to the crankshaft and driven to rotate said crankshatft;
aram;

a ram drive mechanism supported by the first portion of the press frame at a primary force
application location;

a ram guide linearly guiding said ram, and supported by the second portion of the press frame
at a ram guide location; and

a working tool comprising an upper tool section and a lower tool section configured for the
processing of a workpiece, wherein the upper tool section is fixedly attached to the ram and
wherein the lower tool section is fixedly attached to the press frame at a lower tool location,
and

wherein the primary force application location has a working position during the processing
of the workpiece, and a resting position when the workpiece is not being processed, and
wherein the ram guide location has a working position during the processing of the
workpiece, and a resting position when the workpiece is not being processed, and

wherein the difference between said working position and said resting position of the ram
guide location is less than the difference between said working position and said resting

position of the primary force application location.
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2. The press machine of claim 1, further comprising a lower tool section connected to
the press frame at a lower tool section mounting location wherein a first plane
perpendicular to lower tool section mounting location and passing thru the primary
force application location lies between a second plane parallel to said first plane and
tangent to a throat of the press frame and a third plane parallel to said first plane and
passing through the ram guide location.

3. The press machine of claim 1, wherein a point A schematically represents the primary
force application location in the resting position; a point B schematically represents
the location where the lower tool section is fixed to the press frame; a point C
schematically represents a ram guide location in the resting position when the
workpiece is not being processed; points A’, B’, and C’ represent points A, B, and C
respectively, in the working position, and line BA represents the distance between
points B and A, line BC represents the distance between points B and C, line B’A’

. represents the distance between points B’ and A’ in the working position, and line
B’C’ represents the distance between points B’ and C’, and wherein:

(B’C’ — BC) < (B’A’ — BA).
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WO 2014/165014 PCT/US2014/024135

1/12

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

2/12

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

3/12

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

4/12

‘I{
J{

L
iy
i

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

5/12
A =B
! m
52
// L
— . En
(D ( ) I'//
i Q
24
L0 Ntk
40\\ . . - d
~N O (O
\T \2 (, l¥ \CIDJ ]
\ I I
42 | t‘><\22
211 43 A
AN S%. | 10
= \ ﬂ P
I .
—=— A = B
FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

6/12

[ 1

| |
172 MINMY 14

15 \L _}/1513

AN

17 e \ 17

16

N
7

20

AN
7/

Y 21

I\ N\
2 2 LLLLLLL LTIl

SECTION A-A
FIG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014

712

\

25

24

v

ANEEAN

22 &

%

7
%

\\\\\4 NN

Y,

SECTION B-B
FIG. 7

SUBSTITUTE SHEET (RULE 26)

25

24

23

PCT/US2014/024135



WO 2014/165014

111

8/12

PCT/US2014/024135

30
29

31
|
26

|-

-
5/

\

77777777775

10

—

L%

~8

SUBSTITUTE SHEET (RULE 26)

SECTION C-C
FIG. 8



WO 2014/165014 PCT/US2014/024135

9/12
—
50\ 51\ 5<
56\\\ ; \ I /55
4B
| M
20 ~ |[Tte i | %5
21— |24
a—T 1 |
LT
w0 || |
EREN
:ﬁ” : N,

FIG. 9

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

10/12

FIG. 10

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

11/12

111\ 4 ™\

12 E“

/

|
BC
311
N
211 BA
N e
FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2014/165014 PCT/US2014/024135

12/12

111

12

FIG. 12

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

Intematlonai appiicatlon'ﬁo. '

PCT/US 14/24135

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B30B 1/26, 15/14 (2014.01)
USPC - 100/285 R

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) - B30B 1/26, 15/14 (2014.01)
USPC - 100/285

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 100/257, 280, 281, 282, 283 (text search - see terms below)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatBase; Google Scholar; Google Patents

Search Terms: press, mechanical, machine, crank, ram, frame, eccentric, workpiece, motor, upper, first, section, portion, die, notch, cut,

punch, stamp, flywheel, guide, move, adjust, support, lower, second,

tool, plate, etc...

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2011/177756 A (Yoshida) 15 September 2011 (15.09.2011), fig 1 and 2, para [0022]-{0025] 1-3
Y US 2,750,879 A (Palfy) 19 June 1956 (19.06.1956), fig 1 adn 3, col 2, In 34-39, 49-59 and 63- 1-3
66, col3,In21tocol4,In3
A US 4,013,003 A (Finsterwalder et al.) 22 March 1977 (22.03.1977), entire document 1-3

I:I Further documents are listed in the continuation of Box C.

L]

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or afier the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the aptﬁllcatlon but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

oy

“Y™ document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

10 July 2014 (10.07.2014)

Date of mailing of the international search report

29JuL2014

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: §71-272-7774




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report

