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MACHINE TOOL 

BACKGROUND OF THE INVENTION 

This invention relates in general to presses and, more par 
ticularly, to a type thereof having a C-shaped frame which is 
positively held against gapping of the upper and lower plates 
and wherein extremely small adjustments can be made in the 
shut height of the upper platen. 
Although tools for applying compressive forces have been 

in existence as far back as history records, a number of 
problems inherent in existing presses have persisted to evade 
solution. For example, it is well known that existing presses 
have either been unable to provide adequate provision for 
upper platen withdrawal (to permit die inspection, parts 
change, repair and so forth), or they have provided such 
withdrawal at the expense of accuracy in the shut height of the 
movable platen. That is, after withdrawal, it has been necessa 
ry for the machine operator to carefully check the shut height, 
and in many instances, make time-consuming adjustments 
therein. 
One attempt to eliminate some of these problems is dis 

closed in my US. Pat. No. 3,400,625, assigned to the Assignee 
of this application. While the machine disclosed in said patent 
operates effectively and overcomes some of the previously ex 
isting problems, it is more complicated and, hence, more ex 
pensive than necessary for accommodating dies having rela 
tively small work-engaging surfaces. 

Accordingly, a primary object of this invention is the provi~ 
sion of an improved press having a minimum of moving parts, 
being ‘capable of adequate withdrawal for repair and the like, 
being capable of accurately returning to its proper shut height 
after a withdrawal, making maximum use of ball bearings in 
order to permit high-speed operation, and having means for 
positively preventing gapping which has plagued previous at 
tempts to provide a lightweight, light-duty machine capable of 
performing completely satisfactorily. 
A further object of this invention is the provision of a 

machine, as aforesaid, using a fast-acting, pressure ?uid 
operated mechanism for effecting withdrawal and having an 
extremely accurate means of adjusting the shut height of the 
press after which the same shut height will be achieved follow 
ing each withdrawal. 
Other objects and purposes of the invention will become ap 

parent to persons familiar with this type of equipment upon 
reading the following descriptive material and examining the 
accompanying drawings, in which: 

FIG. 1 is a perspective view of a press embodying the inven 
tion. 

FIG. 2 is a front-elevational view of said press. 
FIG. 3 is a side-elevational view of said press. 
FIG. 4 is a sectional view substantially as taken along the 

line lV—lV in FIG. 2. 
FIG. 5 is a broken, front-elevational view of a fragment of 

said press. 
FIG. 6 is an exploded, perspective view of the upper platen 

support and its actuating mechanism. 
FIG. 7 is an enlarged, sectional view taken along the line 

VII-VII in FIG. 2. 
FIG. 8 is a sectional view taken along the line VIII—VIII in 

FIG. 5. 
FIG. 9 is an enlarged, sectional view taken along the line 

IX—IX in FIG. 7. 
FIG. 10 is a sectional view taken along the line X-X in 

FIG. 5. 
FIG. 11 is an enlarged fragment of FIG. 7. 
FIG. 12 is a sectional view taken along the line XII-XII in 

FIG. 2. 
FIG. 13 is an enlarged fragment of FIG. 12. 
FIG. 14 is a sectional view taken along the line XIV-XIV 

in FIG. 9. 
For convenience in description, the term “upper,” “lower," 

“left," “right," “front," “rear” and words of similar import 
will have reference to the press embodying the invention as 
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2 
appearing in FIG. 2 wherein the front side is shown. The terms 
“inner,” “outer” and derivatives thereof will have reference 
to the geometric center of said press and parts thereof. 

SUMMARY OF THE INVENTION 

The objects and purposes of the invention, including those 
set forth above, have been met by providing a machine tool 
having a C-shaped frame with a rigid lower platen and an 
upper platen vertically reciprocably supported upon the head 
of the frame. A horizontal shaft is rotatably supported upon 
said head of the frame and eccentrically supports a Y-shaped 
pitman at two spaced points on the shaft. The pitman engages 
the upper platen through a pressure ?uid actuator whereby 
vertical, reciprocal movement of the upper platen can be ef 
fected either by rotation of the shaft or by operation of the 
pressure ?uid actuator. An accurate adjustment mechanism is 
provided between the pressure ?uid actuator and the pitman 
for effecting small changes in the stroke of the actuator. Tie 
rods are connected between the head and base of the C 
shaped frame in order to prevent gapping of the platens during 
normal operation. 

DETAILED DESCRIPTION 

The press 10 (FIGS. 1, 2 and 3) which illustrates one 
preferred embodiment of the invention, is comprised of a sub 
stantially C-shaped frame 11 having a frontwardly projecting 
base 12 upon which is supported a lower platen 14. The frame 
11 has an upright back member 16 and a head 17 which also 
projects frontwardly over the base 12. 
A pair of vertical tie rods 18 and 19 extend between and are 

rigidly secured to the head 17 and a support plate 20 having an 
integral pedestal 15 secured to the base 12. The rods 18 and 
19 are preferably located near the midpoints of the side edges 
of the lower platen 14. In this embodiment, the plate 20 pro 
vides the lower part of a rigid, C-shaped and frontwardly 
opening member 21 which is nested within and rigidly secured 
to the remainder of the C-shaped frame 11. The member 21 
includes spaced back members 27 and spaced upper members 
22 which are respectively integral. 
As shown in FIGS. 4 and 5, two pair of spaced and integral 

bearing supports 23, 24, 25 and 26 are mounted on, and pro 
ject frontwardly from the head 17. Roller bearings 28, 29, 30 
and 31 are mounted, by means such as bolts 34, upon the 
bearing supports 23, 24, 25 and 26, respectively, in axially 
aligned positions for the purpose of rotatably supporting the 
shaft 36 in a horizontal position and, in this embodiment, in a 
vertical plane de?ned by the axes of the tie rods 18 and 19. A 
pair of eccentrics 37 and 38 (FIG. 5) are rigidly mounted 
upon the shaft 36, by means such as keys 39, between the 
bearing pairs 28, 29 and 30, 31, respectively. 
An upper platen support 42 (FIGS 5 and 7) is vertically 

elongated and has a pair of upper slides 43 and 44 and lower 
slides 46 and 47 (FIG. 5) which are engaged, respectively, 
with the upper slide guides 48 and 49 and lower slide guides 
52 and 53. The upper and lower slide guides are mounted on 
adjacent portions of the head 17 on opposite sides of the 
platen support 42, and they are preferably, but not necessari 
ly, substantially identical. 
The upper slide 43 (FIG. 11) is comprised of an integral, 

vertically elongated and lateral projection 54 having a V 
shaped, vertically extending groove 56 in its side surface. A 
pair of ?at, elongated bearing races 57 and 58 are secured by 
screws 59 to the two opposing surfaces of the groove 56. A 
pair of roller bearing retainers 62 and 63 position a plurality of 
bearing rollers 64 between the bearing races 57, 58, respec 
tively, and the adjacent faces 66 and 67 on the upper slide 
guide 48. The faces 66 and 67 are, accordingly, parallel with 
the opposing sides of the groove 56. The slide guide 48 is 
rigidly secured to the adjacent portion of the frame 1 1 by bolts 
68 which extend through openings 69. 
The upper slide 44 and the two lower slides 46 and 47 are 

preferably constructed and arranged as described in detail 
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with respect to the slide 43. Likewise, the slide guides 49, 52 
and 53 are fabricated and arranged substantially as described 
above with respect to the slide guide 48. The openings 69 in 
the slide guides, as shown with respect to the slide guide 48 in 
FIG. 11, are slightly oversized to permit minor but important, 
lateral adjustment of the slide guides transversely of their 
openings 69. 
A pressure ?uid-actuated cylinder 71 (FIG. 5) is connected 

between the upper platen 74 and the pitman 83. 
The upper platen support 42 has a substantially cylindrical 

lower portion 72 which de?nes a cylindrical cylinder chamber 
73, the lower end of which is covered by a substantially 
rectangular upper platen 74 which preferably projects radially 
beyond all sides of the lower portion 72. A cylindrical cylinder 
76 (FIGS. 5, 6 and 7) is snugly disposed within the cylindrical 
chamber 73. A piston 77 is slideable disposed within the 
cylinder 76 and conventional seal means, such as the O-ring 
78, are placed in the adjoining sidewalls of the cylinder 76 and 
piston 77 to prevent the escape of pressure ?uid 
therebetween. An O-ring 79 is located between the cylinder 
76 and the lower portion 72 to prevent the escape of pressure 
?uid therebetween. 
An externally threaded collar 82 is engaged within the 

upper internally threaded end of the cylinder 76. The collar 82 
can be raised or lowered with respect to the cylinder 76 by 
rotating the collar relative to said cylinder 76. The upper end 
of the piston 77 is engageable with the lower edge of the collar 
82 whereby upward movement of the piston relative to a 
cylinder 76 is positively and accurately limited. FIG. 5 illus 
trates the piston in the raised position and FIG. 9 illustrates 
the piston in the lowered position. 
A Y-shaped pitman 83 has a pair of upwardly projecting, 

spaced arms 84 and 85 with enlarged, annular upper ends 87 
and 88 which encircle the eccentrics 37 and 38, respectively. 
A pair of roller bearings 89 and 90 (FIG. 5) are disposed 
around the eccentrics 37 and 38, respectively, within the an 
nular upper ends 87 and 88 of the pitman 83. Said annular 
upper ends 87 and 88 are split diametrically and held together 
by bolts 93 for convenience in assembly and maintenance. 
By using a Y-shaped pitman 83, the stress on the shaft 36 is 

minimized while, at the same time,_the force applied to the 
upper platen support 42, hence, to the upper platen 74 is cen 
tralized to effect a smooth engagement between the punch 
and the die with substantially uniform pressure applied on all 
areas of engagement. Since there is a single hydraulic piston 
for effecting withdrawal, a single diaphragm can be used and 
set to burst at a specified pressure in excess of normal 
punching pressures. ' 

An eccentric counterweight 94 is mounted upon the shaft 
36 between the bearing supports 24 and 25 to counteract the 
throw of the eccentrics 37 and 38. > 

The lower stem 96 on the pitman 83, which stem is midway 
between the arms 84 and 85, has a transverse opening 97 that 
is axially parallel with the shaft 36 and rotatably receives a 
wrist pin 98 supported by a roller bearing assembly 99. The 
wrist pin 98 is rigidly secured to the upper end of the piston 77 
by a pair of bolts 102. 
The peripheral surface 103 at the upper end of the collar 82 

may be provided with scale markings to indicate the amount 
of rotation thereof by reference to markings on the upper axial 
end 104 of the cylinder 76. This means permits accurate, 
predetermined adjustment of the shut height of the upper 
platen depending upon the dimensions of the workpiece. 
The upper platen 74 and lower platen 14 may be connected 

to a punch 139 and die 140, respectively, in a conventional 
manner and for conventional purposes, such as stamping 
pieces from the sheet metal. 
The upper end 106 of the upper platen support 42 (FIG. 5) 

is connected to the lower end of an upright rod 107 which 
slideably extends upwardly through an opening in a transverse 
plate 108 rigidly secured to the top of the frame 1 1. The upper 
end of the rod 107 extends through a disk 109, and a spiral 
spring 112 is held under compression between the disk 109 
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4 
and the top plate 108. Nuts 113 are threadedly engaged with 
the upper end of the rod 107 and with the disk 109 for adjust— 
ing the tension on the spring 112. 
A large ?ywheel 114 is rotatably mounted upon the shaft 36 I 

and adapted for rotation therewith in response to operation of 
a clutch 115 mounted on the shaft 36. The clutch 1 15 (FIG. 5) 
may be of a conventional, frictional type electrically energized 
for the purpose of engaging the shaft 36 with the ?ywheel 1 14 
at the election of the machine operator. A belt 116 connects 
the ?ywheel 114 to a variable pitch sheave 1 17 mounted upon 
the shaft 118 of a motor 119. A motor pedestal 122 extends 
rearwardly and downwardly from the ‘motor 119 and is 
pivotally supported by the pin 123 which is mounted upon the 
upper end of the head 17. The end of the pedestal 122 remote 
from the motor 119 is pivotally connected by a pin 124 
through which an adjustment rod 126 is threadedly received. 
The rod 126 extends downwardly and frontwardly through a 
bearing assembly 127 in a cross plate 128 on the head 17. 
The bearing assembly 127 includes a rotary bearing 129 of 

the sleeve type and a thrust bearing 132 of the roller type. The 
thrust bearing 132 is disposed between the rotary bearing 129 
and the hub 133 of the control wheel 134 which is rigidly 
secured to the lower end of the adjustment rod 126. An adjust 
ment rod lock 136 is composed of an L-shaped member 
threadedly ‘received through a plate 137 on the frame 11 ad 
jacent the rod 126 for engagement therewith. A brake 138 
(FIG. 5) is mounted upon the frame 11 adjacent the ?ywheel 
114 for stopping the shaft 36 quickly when the clutch 115 is 
disengaged. Overload protection is provided for the pressure 
cylinder 71 (FIG. 9) by a fracturable disk 143 (FIG. 14) 
located in conduit 144 in upper platen 74 between the piston 
chamber 80 and an exhaust pipe 145. 

OPERATION 

Although the operation of the press embodying the inven 
tion will be apparent to persons skilled in the art after reading 
the foregoing descriptive material, such operation will be sum 
marized brie?y hereinafter for convenience. 

Prior to operation of the press 10, an appropriate die 140 
and punch 139 are mounted upon the lower platen 14 and 
upper platen 74, respectively, in a substantially conventional 
manner and as indicated by broken lines in FIG. 3. The 
hydraulic ?uid is withdrawn from within the cylinder 76 below 
the piston 77 whereby the platen support 42 and its attached 
punch 139 are raised, due to the spring 112, with respect to 
the lower die 140 to the withdrawal distance therefrom. The 
motor is then energized and caused to rotate the shaft 36 
whereby the pitman 83 moves the upper platen support 42 
into its lowermost position. 
With the eccentrics 37 and 38 thus in their bottom dead- ‘ 

center positions, hydraulic ?uid is now carefully directed into 
the lower end of the cylinder 76 whereby the upper platen 
support 42 is lowered slowly and carefully into proper engag 
ing position with a workpiece, such as sheet metal, between 
the punch and the die. If the proper closed condition is not 
achieved, the collar 82 is rotated in the appropriate direction 
to adjust the stroke of the piston 77 for the proper “height.” 
Following this adjustment, the press is now ready for normal 
operation. 
The spring 112 tends to counteract the effects of gravity 

upon the upper platen support 42 and, accordingly, permits a 
faster reciprocation of the upper platen support 42 than would 
be achieved without such spring. 
By turning the control wheel 134 (FIGS. 3 and 12), the level 

of the motor 119 canbe adjusted whereby the pitch of the 
sheave 117 is altered to change the rotational speed of the 
shaft 36. The clutch 115 provides for selective engagement 
between the ?ywheel 114 and the shaft 36 so that-the ?ywheel 
can continue to rotate when the shaft 36 is not rotating. The 
brake 138 is utilized to stop rotation of the shaft 36 when the 
clutch 115 is disengaged. 
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By spacing the upper and lower guides 48, 49 and 52, 53, 
respectively, at a substantial vertical distance from each other, 
binding between the slides and the slide guides due to expan 
sion and contraction is minimized. That is, if the slides and 
slide guides extended continuously from the upper to the 
lower ends, any distortions in either due to expansion, con 
traction or other distortive effects, would tend to bind the 
movement of the upper platen support 42 with respect to the 
frame 11. By virtue of the manner in which the slide guides are 
mounted on the frame 11, it is possible to make ?ne, accurate 
adjustments thereof to compensate for wear and the like. 
Moreover, since the upper slide guides are spaced substantial 
distances from the corresponding lower slide guides, the verti 
cal movement of the upper platen support 42 is accurately 
controlled with an absolute minimum of racking effect and 
minimum frictional losses. 
The vertical axes of the tie rods 18 and 19 define a plane 

which also preferably includes the central vertical axis of the 
piston 77 and cylinder 76, as well as the central axis of the 
shaft 36. Thus, since the tie rods 18 and 19 are in the vertical 
force plane between the upper and lower platens, they posi 
tively oppose gapping between the base 12 and the head 17. 
Yet, the platens and their supported punch and die are readily 
accessible from all four sides of the press, so that superior 
strength is achieved with a minimum of weight in the press 
frame and inconvenience. 

Because withdrawal control of the upper platen 74 is con 
centrated in a single piston and cylinder arrangement, accu 
rate shut height positioning can be effected with a single vemi 
er scale provided on a collar 82. 

While this machine is designed for high-speed, mechanical 
operation, primarily, it can be operated hydraulically to per 
form functions where slow speed and accurate control are 
desired. 

If an overload develops in the piston chamber 80 (FIG. 14) 
of the pressure cylinder 71, as where a limit switch or valve 
fails to function properly, the disk 143, which ruptures at a 
predetermined maximum pressure, will release the overload to 
the exhaust pipe 145. 

Although a particular preferred embodiment of the inven 
tion has been disclosed in detail for illustrative purposes, it will 
be recognized that variations or modi?cations of the disclosed 
apparatus, including the rearrangement of parts, lie within the 
scope of the present invention. 
What is claimed is: 
l. A machine for applying a compressive force to a work 

piece, comprising: 
frame means having a rigid planar support surface; 
shaft means and bearing means rotatably supporting said 

shaft means on said frame means axially parallel with and 
spaced from said rigid surface; 

a pair of identical, spaced eccentrics mounted upon and 
rotatable with said shaft means; 

a Y-shaped pitman having a stem and a pair of arms 
rotatably mounted upon said eccentrics; 

member means de?ning a surface opposed to and movable 
relative to said rigid surface, said rigid and movable sur 
faces being adapted for applying a compressive force to a 
workpiece therebetween; 

pressure fluid-actuated means connecting said stem to said 
member means having said movable surface for effecting 
relative movement between said stem and said movable 
surface in a direction toward and away from said rigid 
surface; said pressure ?uid-actuated means including 
cylinder means movably supported upon said frame 
means and ?xedly interconnected to said member means 
for movement toward and away from said rigid surface, 
and piston means mounted upon said stem and slidably 
disposed within said cylinder means; and 

rigid stop means adjustably mounted on one of said cylinder 
means and said piston means and coacting with'the other 
of said cylinder means and said piston means for positive 
ly limiting relative movement between said cylinder 
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6 
means and said piston means toward said rigid surface for 
permitting the minimum spacing between said surfaces to 
be selectively varied, said stop means and said other of 
said cylinder means and said piston means having op 
posed stop surfaces disposed in abutting engagement 
when the minimum spacing exists between said rigid and 
movable surfaces. 

2. A machine for applying a compressive force to a work 
piece, comprising: 

substantially C-shaped frame means having a head and a 
base projecting sidewardly in the same direction, the base 
having a substantially horizontal, upwardly facing support 
surface; 

shaft means rotatably and horizontally supported upon said 
head directly above the central portion of said support 
surface; 

a pair of spaced, identical eccentrics mounted upon and 
rotatable with said shaft means; 

a Y-shapedpitman having a downwardly extending stem 
and a pair of upwardly extending arms rotatably mounted 
upon said eccentrics; 

reciprocable means slidably supported upon said head and 
having a downwardly facing surface opposing said up 
wardly facing support surface, said reciprocable means 
being vertically movable toward and away from said sup 
port surface; 

pressure ?uid-actuated means connecting said stem to said 
reciprocable means whereby rotation of said shaft means 
effects vertical reciprocation of said reciprocable means, 
said pressure ?uid-actuated means comprising piston 
means pivotally secured to said stem and cylinder means 
secured to said reciprocable means; and 

rigid stop means adjustably mounted on said cylinder means 
and coacting with said piston means for positively limiting 
downward movement of said cylinder means relative to 
said piston means and for selectively‘ adjusting the shut 
height between said upwardly and downwardly facing sur 
faces when said reciprocable means is in its lowermost 
position, said stop means and said piston means having 
opposed stop surfaces disposed in abutting engagement 
when the minimum shut height exists between said up 
wardly and downwardly facing surfaces. 

3. A machine according to claim 2, including resiliently 
flexible means connected between said head and said 
reciprocable means for resiliently resisting downward move 
ment of said reciprocable means. 

4. A machine according to claim 2, including counter 
balance means on said shaft means counteracting the throw of 
said eccentrics; and 

drive means connected to said shaft means for rotating 
same, said drive means including adjustment means for 
effecting changes in the rotational speed of said shaft 
means. 

5. A machine according to claim 2, wherein said stop means 
on said cylinder means comprises a collar threadedly engaged 
within said cylinder means and projecting upwardly 
therefrom; and 

scale means on the peripheral surface at the upper end of 
said collar means for indicating the vertical movement of 
the collar means in response to rotation thereof. 

6. A machine according to claim 2, wherein said cylinder 
means de?nes a piston chamber; and 

said reciprocable means includes an exhaust passageway 
connected to said piston chamber and rupturable means 
in said passageway blocking the escape of pressure ?uid 
from said piston chamber until the pressure in said piston 
chamber exceeds a predetermined amount. 

7. A machine according to claim 1, wherein said piston 
means is mounted upon said stem for pivotal movement 
around an axis parallel with the axis of said shaft means, andv 
said cylinder means being slideably supported with the lon 
gitudinal axis thereof substantially perpendicular to the axis of 
said shaft means. 

* * * * =l< 


