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{57] ABSTRACT 
A mechanical press having‘a frame made up of a 
crown, front and back frame members beneath the 
crown, leg members beneath the frame members, and 
bridge members extending between the frame mem 
bers at the bottom. A bed is moveably mounted in the 
space within the press frame at the bottom for adjust 
ment toward and away from the crown. The crown 
carries counterrotating crankshafts connected by con 
necting rods with pistons slidably guided in cylinders 
in the head with a slide connected to the lower ends of 
the cylinders and being supported and guided solely 
thereby. An automaticfeeding device is provided for 
feeding stock into the press and a belt drive is pro 
vided for driving the feeding device'by a crankshaft of 
the press. Hydrostatic bearings are advantageously 
provided for the crankshaft bearing and for the pin 
portions of the crankshafts and between the cylinders 
and pistons that slide therein. The counterrotating 
crankshafts are provided with counter balancing 
means whereby the press is adapted‘to operate at high 
speeds. ' 

35 Claims, 28 Drawing Figures 

Switzerland ......................... .. 72/450 ‘ 
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PRESS STRUCTURE‘ 

The present invention relates to mechanical presses 
and is particularly concerned with a mechanical press 
which operates at extremely high speed. 
Mechanical presses are, of course, well known and 

consist of a frame with a crankshaft which is driven by 
a motor and to which crankshaft is connected a slide 
that reciprocates in the press to and from a bed mem 
ber with parts of a die set being mounted on the slide 
and bed member for operating workpieces inserted 
therebetween as the slide reciprocates. 
Mechanical presses are widely used for blanking and 

drawing operations and vary substantially in size and 
available tonnage and in the various accessories associ 
ated therewith. 

It is usually the case that the slide in a mechanical 
press is connected to the crankshaft by a connecting 
rod which is adjustable in length or which is connected 
to another member that is adjustable in its relation to 
the slide so that the daylight opening between the slide 
and the bed can be adjusted to accommodate the press 
for various die sets. The slide is usually guided on the 
upright portions of the press frame extending between 
the head and bed so that the parts of the die set remain 
in accurate registration as the slide reciprocates. 
The pressaccording to the present invention is par 

ticularly characterized in being capable of extremely 
high speed operation, up to 1,600 strokes per minute 
or more of the press slide in a press rated at 60 tons or 
more. The press according to the present invention is, 
thus, particularly useful for blanking operations, such 
as for electric motor laminations and the like and, in 
contrast to high speed presses that are presently avail 
able, has a relatively long stroke and operates relatively 
large workpieces by virtue of the unique design of its 
bearings, reciprocating members, and stock feeding ap 
paratus. 
A particular object of the present invention is the 

provision of a mechanical press so constructed and ar 
ranged as to permit operation thereof within the range 
of speeds above referred to, namely, up to 1,600 
strokes a minute or'more. 
Another object of the present invention is the provi 

sion of a slide construction and arrangement which per 
mits high speed operation of the slide. 

Still another object is the provision of a mechanical 
press especially constructed for high speed operation in 
which all of the relatively moving parts of the press are 
adequately lubricated at all times and wherein the un 
desirable heat developed from the high speed operation 
of the press rapidly conveyed from the bearings and 
dissipated. 

Still another object of the present invention is the 
provision of a mechanical press in which the daylight 
opening of the press can be adjusted but in which the 
adjusting arrangement for this purpose is separated 
from the slide of the press so as not to add any addi 
tional weight thereto. 

Still another object of the present invention is the 
provision of a novel guide arrangement for guiding the 
slide of a mechanical press. 

Still another object of the present invention is the 
provision of a mechanical press in which dual counter 
rotating crankshafts are employed for actuating the 
press slide with a dynamic balancing arrangement pro 
vided for inhibiting vibration of the press at high speed. 
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These and other objects and advantages of the pres 

ent invention. will become more apparent upon refer 
ence to the following detailed specification taken in 
connection with the accompanying drawings in which: 
FIG. 1 is an exploded perspective view of the press 

frame. . ' 

FIG. 2 shows a stock supply and a straightening roll 
stand through which the stock is fed toward the press 
and also shows the extreme left end of a stock loop con 
trol device. ' 

FIG. 3 is a perspective view showing a press accord 
ing to the present invention and showing the right end 
of the stock loop control device referred to in respect 
of FIG. 2. 

FIG. 4‘ is a view partly in‘ section showing the head of 
the press and looking in at the press in the same direc 
tion as in FIG. 3. ' 

FIG. 5 is a view like FIG. 4 but looking in at the head 
of the press from the rear of FIG. 3 and with the cover 
plate removed from the press head to expose the parts 
therein. I 

FIG. 6 is a somewhat schematic plan sectional view 
indicated by line 6-6 on FIG. 4 and showing passages 
for cooling air provided in the press head. 

FIG. 7 is a fragmentary vertical sectional view 
through one of the crankshafts of the press and is indi 
cated by line 7-7 on FIG. 4. 
FIG. 8 is a somewhat schematic vertical sectional 

view indicated substantially by line 8-8 on FIG. 7. 
FIG. 9 is a sectional view indicated by line 9-9 on 

FIG. 8. - 

FIG.v 10 is a fragmentary perspective view showing 
the manner in which hydrostatic bearing pockets are 
formed in the sleeve member illustrated in FIG. 9. 
FIGS. 11A and 11B are somewhat schematic views 

showing the manner in which hydrostatic bearing pock 
‘ ets are formed in the crankshafts. 
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FIG. 12 is a section on line 12-12 of FIG. 11. 
FIG. 13 is a section on line 13-13 of FIG. 11. 
FIG. 14 is a sectional view indicated by line 13-13 on 

FIG. 11 showing a groove establishing a hydrostatic 
thrust bearing for the crankshaft. 
FIG. 15 shows‘ a typical flow restrictor which is dis 

posed at the entrance of each hydrostatic bearing 
pocket to control the oil flow thereto. ' 
FIG. 16 is a perspective view illustrating the manner 

in which the bed member that receives the stationary 
portion of the die set is adjustably mounted in the press. 
FIG. 17 is a sectional view indicated by line 17-17 on 

FIG. 16 showing a fluid actuator connected with the. 
adjustable bed member to assist in the elevation thereof 
and to clamp the bed member in adjusted positions. 
FIG. 18 is a sectional View indicated by line 18-18 on 

FIG. 16 showing one of the adjusting devices for adjust 
ing the bed member in the press frame. 
FIG. 19 is a fragmentary plan sectional view looking 

down on top of the bed member and showing the man 
ner in which it‘ is clamped in the press frame in adjusted 
positions. 
FIG. 20 is a fragmentary perspective view showing 

the fluid actuators which clamp the adjustable bed 
member in the press frame. I - I 

FIG. 21 is a schematic view showing the straightening 
roll stand and the drive thereto and the loop control de 
vice to which the straightening roll stand feeds the 
stock being operated. 
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FIG. 22 schematically illustrates the control pulses 
developed for controlling the speed of operation of the 
straightening roll stand. 
FIG. 23 schematically illustrates the hydraulic circuit 

of a stock feed arrangement interposed between the 
loop control device and the die set in the press for feed 
ing stock into the die set. 
FIG. 24 is a vertical sectional view through the feed 

device. 
FIG. 25 is a plan section indicated by section line 

25-25 on FIG. 24 showing an intermittent feed ar 
rangement for intermittently driving the feed rolls of 
the feed device. 
FIG. 26 is a section indicated by line 26-26 on FIG. 

25 showing more in detail the intermittent feed and an 
arrangement for eliminating lost motion therein. 
FIG. 27 is a schematic representation of the hydrau 

lic control circuit employed with the press. 

BRIEF SUMMARY OF THE INVENTION 

A mechanical press according to the present inven 
' tion has a press frame consisting of a bed portion and 
a sealed crown portion and uprights extending therebe 
tween with prestressing strain rods interconnecting the 
crown portion and bed portion. ' 
Within the crown portion is rotatably mounted a pair 

of counterrotating crankshafts, each having a throw 
thereon to which one end of a connecting rod is con 
nected. Each connecting rod at the other end is con 
nected with one end of a piston member with the other 
end of each piston member being connected to the 
press slide that is disposed beneath the crown portion 
of the press frame. ‘ 

The press crown includes cylinders which are open at 
both ends and in which the aforementioned pistons are 
slidably guided. Balancing weights mounted on the 
crankshaft substantially counterbalance the slide and 
pistons and connecting rods so that the press will oper 
ate at high speed without any substantial amount of vi 
bration. 
The aforementioned crankshafts are geared together 

at one end and the other end of the crankshafts is con 
nected to a ?ywheel through a pneumatically operated 
clutch. The ?ywheel is belt-driven from a drive motor 
that may be variable in speed or which may have a vari~ 
able speed output shaft which is drivingly connected 
with the motor by way of an eddy-current clutch. 
The other crankshaft has a brake disc mounted 

thereon adjacent the aforementioned clutch and 
?ywheel for braking the crankshaft to a halt when nec 
essary. When the aforementioned clutch disengages the 
crankshaft from the ?ywheel the minimum amount of 
energy is presented to the brake which must bring the 
crankshafts and the parts connected thereto to a halt. 
The ?ywheel also has a brake associated therewith 

_ which is not, however, employed during normal press 
operations, but is merely used during set up and to 
bring the flywheel quickly to a halt when necessary. 
The bed portion of the press has a vertically adjust 

able bed member therein so that the daylight opening 
of the press can be adjusted without providing adjust 
able members associated with the connecting rods and 
which would add to the reciprocating mass. 
The adjustable bed member is adapted for being ele 

vated and lowered by screw jacks disposed therebe 
neath and is clamped fixedly in position by ?uid actua 
tors engaging the bed member from above and which 
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4 
?uid actuators are also employed to carry‘the weight of 
the bed member during vertical adjustment thereof. 
The press is arranged to operate at extremely high 

speed, up to 1,600 strokes per minute or more, and an 
arrangement for feeding strip stock to the press is pro 
vided which will feed efficiently at the operating speeds 
referred to. 
The stock supply is preferably in the form of a roll, 

or reel, of strip stock rotatably supported and a drag 
brake is provided to maintain tension on the stock and 
to prevent the stock reel from running ahead when the 
press is stopped. The stock from the stock reel leads to 
a straightening roller stand which is driven at variable 
speed as by way of an eddy current clutch. The stock, 
upon leaving the straightening roll _ stand, passes 
through an enclosure which guides the stock and within 
which the stock is thrown into somewhat of an S 
shaped loop. ' 
Within the enclosure, detectors are provided which 

detect maximum and minimum lengths of the loop 
therein. When a maximum length is detected, the speed 
of the straightening roller, stand is reduced and when a 
minimum loop is detected the press and the straighten 
ing roller stand are halted. The straightening roller 
stand is arranged to feed' a slight excess amount over 
the feed required by the press on each stroke, so that 
the maximum loop detector, in normal operation, will 
periodically reduce the feed from the straightening rol 
ler stand. ' _ 

Between the straightening roller stand and the press 
is a feed arrangement consisting of opposed rollers 
which bear on the stock from‘ opposite sides and one of 
which is intermittently driven so as to advance stock 
into the die set in the press while the die set is open. 
The feed device includes an arrangement for eliminat 
ing lost motion in the drive to the feed rolls so that the 
feed into the die set in the press is quite rapid and with 
out hesitation and is substantially positive. The feed de 
vice comprises an arrangement for separating the rolls 
under emergency conditions and also when the rotation 
of the driven one of the rollers is interrupted. 
Due to the high speed of operation of the press, it is 

- preferable for the relatively moving parts continuously 
to be bathed in lubricant and, to this end, portions of 
the device according to ‘the present invention are 
‘closed to form oil compartments. Also, due to the high 
speed of operation of the press,.heat can be developed, 
particularly in the press crown, and the press crown is 
provided with cooling passages through which cooling 
air is blown with the cooling air passing through an oil 
cooler before it is blown through the passages in the 
crown. 

In order to reduce friction to a minimum ‘and to 
maintain good guiding and journaling conditions, par 
ticularly for the rapid moving parts of the press, the _ 
crankshaft and the connecting rods and the pistons 
connected to the slide are provided with hydrostatic 
bearing arrangements to which lubricating ?uid is con-i _ 
tinuously supplied at controlled pressure. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings more in detail, the press 
frame has a crown portion 50 and a lower frame por 
tion 48 and uprights 52 therebetween. The lower frame 
portion 48 of thepress frame and the uprights 52 may 
be combined in the form of integral frame members 53 
in front and 55 in back, each having a window 600 
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therein. Frame member 53 engages the underneath 
side of the crown 50 at thr front of the press and frame 
member 55 engages the underneath side of the crown 
50 at the back of the press. Leg members 54 and 56 ex 
tend in the fore and aft direction of the press beneath 
the lower ends of the above mentioned frame members 
53 and 55 and at the opposite sides of the frame mem 
bers are the bed clamp beam members 602 extending 
in the fore and aft direction of the press. 
The crown and frame members and leg members are 

fixedly interconnected by prestressed strain rods 47 ex 
tending vertically therethrough and disposed near the 
corners of the crown portion 50 of the press frame. 
Nuts 59 are threaded on the ends of rods 57. 
The bed clamp beam members 602 are bolted to the 

frame members 53 and 55 and the frame members to 
gether with the above mentioned bed clamp beam 
members define the space in which the bedmember of 
the press, indicated at 46, is disposed for vertical ad 
justability. 

In FIG. 2, numeral 30 generally'designates a stock 
supply which may take the form of a reel of strip stock 
32 mounted on a rotary support with the support pref 
erably including a drag brake to stabilize rotation of the . 
reel. From the stock supply, stock 32 is delivered to a 
straightening roller stand generally designated at 34 
and which is substantially conventional except for the 
drive thereto which will be discussed more fully herein 
after. 

20 
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Within the straightening roller stand, the stock passes . 

through spaced sets of feed rollers ‘which advance the 
stock in the direction of its length and interposed be 
tween the feed rollers are a plurality of straightening 
rollers in opposed rows and staggered relation so that 
the stock is straightened as it passes through the 
straightening roller stand. From the straightening roller ’ 
stand, the stock enters a stock loop control device gen- . 
erally indicated at 36 and also to be discussed more 
fully hereinafter. ‘ i 

In brief, within the stock control device, the strip of 
stock is thrown into a generally S-shaped curve and 
within the stock control device are instrumentalities for 
detecting a predetermined maximum length of the loop 
and a predetermined minimum length. thereof. The 
straightening roller stand is arranged to feed stock at a 

, slightly higher speed than it is consumed in the press so 
that, under normal circumstances, the stock loop grad 
ually lengthens 'until a detector in the device‘ detects a 
maximum loop length whereupon the speed of feeding 
stock through the straightening roller stand is reduced 
to reduce the length of the loop and normal feeding op 
erations then continue. When a minimum stock loop is 
detected, a situation that should not occur in normal 
operation, the operation of the press and the straight 
ening roller stand is stopped. ‘ 
FIG. 3 will show that the loop detecting device is con 

nected to supply the stock to a feed device, generally 
indicated at 38 and which feeds the stock into the 
press. Device 38 feeds the stock intermittently, inter 
rupting the feed during the working stroke of the press 
when the die set therein closes and feeding stock when 
the die set is open. The strip of stock being fed into the 
press is confined from above, as by a plate 40, and 
under emergency conditionsvwhen the stock jams or 
the feeding thereof into the die set is otherwise inter 
rupted, the stock will buckle downwardly and actuate 
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a switch which will interrupt the feeding of the stock 
and stop the press. 
Within the press is a die set consisting of an upper 

part 42 and a lower part 44. Lower part 44 is mounted 
on a bolster 45 supported on a bed member 46 which 
is vertically adjustable between the lower bed portions 
of the front and rear press frame members 53 and 55. 
The press frame includes crown portion 50, front and 
rear press frame members 53 and 55 with lower portion 
48 integral with vertical portions 52 extending between 
the crown portion and the legs 54 and 56. ' 
The press frame is supported on a leg 54 having two 

feet at one side of the press and leg 56 having one foot 
at the other side so that the press can be more easily 
mounted on a nonuniform surface. 
The upper portion 42 of the die set is mounted on a 

slide 58 that is driven in reciprocation in the space be 
tween crown portion 50 and bed portion 46 by crank 
shaft means ‘rotatably mounted in the crown portion. 
The crankshaft ‘means receives power from a drive 
motor 60 which is either variable in speed or which 
drives the crankshaft means through an eddy current 
clutch so that the speed of the crankshaft means can be. 
controlled. > 
The press according to the present invention is 

adapted to operate at extremely high speeds, up to 
1,600‘ strokes per minute or more, and considerable 
heat may be developed in at least the crown portion of > 
the press frame.To carry the thus developed heat 
away, there is mounted on the crown a blower 62 hav 
ing a drive motor 64 and which blower blows air 
through passages provided in the crown‘ portion of the 
press frame and out the stack 66. As will be seen here-‘ 
inafter, the air is blown through a heat exchange inter 
posed between blower 62 and the air passages in the 

» crown-portion of the press.1 ‘ 
The skeleton of the stock fed out. of the die set passes 

through a scrap cutter 68 arranged at the side of the 
press opposite the feed device 38 so that the skeleton 
of stock is clipped into small pieces as it emerges from 
the press so that it is in ideal form‘ for disposal as scrap. 
The entire operation of the press may ‘be controlled 

from a console 70 suitably positioned adjacent the 
press and connected by cable means ‘with‘a relay panel 
72. ~ ' ‘ ‘ 

The above mentioned crankshaft means mounted ‘in 
the press crown, comprise a pair of counterrotating 
crankshafts (FIG. 4) which extend in the fore and aft 
direction of the press crown, namely, in a direction at 
right angles to the direction ofstock fed through the 
press, which is considered from side to side. 

‘ FIG. 4 shows at somewhat enlarged scale the crown 
of the press looking in the same direction as in FIG. 3 
but with portions of the crown cut away to show the in 
terior thereof. ‘In FIG. 4, the‘crankshafts of the press 
are seen from one end and are indicated at 74 and 76. 
The crankshafts, on the ends visible in FIG. 4, carry 

_ gears 78 and 80, respectively, which mesh and which 
cause counterrotation of .the crankshafts in synchro 
nism. Gears 78 and 80 are disposed in a recessed com~ ' 
partment 82 in the crown portion 50 of- the press and 
which is normally closed by a cover plate 84. The gears 

' have holes 79 and 81 therein for counterbalancing pur 
poses to be explained more fully hereinafter. 

FIG. 4 also shows blower 62 and drive motor 64 
therefor and, in FIG. 4, it will be seen that the blower 
62 has an inlet 86 and an outlet discharging through‘a 


















