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Fatented Mar. 15, 1932

UNITED STATES

1,849,362

PATENT OFFICE

* ARTHUR A. BYERLEIN, OF DETROIT, MICHIGAN, ASSIGNOR TO GENERAL MACHINERY
CORPORATION, OF HAMILTON, OHIO, A CORPORATION OF DELAWARE

PRESS

Application filed August 20, 1980. Serial No. 476,624.

This invention relates to presses.

Cne object of the invention is the provision
of a stamping press in which the die slide is
operated so that it will be held square with

s the bed by the operating mechanism, even
though the slide may be unevenly loaded
with dies. '

Another object of the invention is the pro-
vision of a stamping press, adapted for

jo0 stamping sheet metal or the like, in which a
slidable die carrier is operated from its op-
posite sides, through the intermediary of
two rock shafts the centers of which are con-
nected to two crank throws symmetrically ar-

15 ranged on opposite sides of the longitudinal
center of the crank shaft.

Other objects and advantages of .the in-
vention will be apparent from the following
description, the appended claims, and the

99 accompanying drawings, in which—

Fig. 1 is a front elevation of a press em-

" bodying the present invention;

Fig. 2 is a vertical section through the
upper portion of the press on the line 2—2
of Fig. 1;

Fig. 3 is a horizontal section on the line
3—3 of Fig. 2, taken through the crank
shaft;

Fig. 4 is an enlarged detail of a rock shaft
connection; and :

Fig. 5 is a diagrammatic showing of the
slide operating,linkage, the full line showing
illustrating the position of the parts when
the slide is raised, and the dotted lines show-
ing the position of the parts when the slide
is in its lowermost position.

Referring by reference numerals to the
drawings in which a preferred embodiment
of the invention is illustrated, 10 designates
the frame of the press, which comprises
spaced apart uprights on side frames 11
which are adapted to carry the actuating
mechanism and to carry the slide for vertical
reciprocatory movement. The side frames
11 are interconnected at the top of the press
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by the arch member 12, and at the bot-
tom of the press by the base member 13.
The bed 15 is preferably adjustably mount-
ed so that it may be raised and lowered, and
locked in any position of adjustment. 1t is
supported adjacent its corner portions by
screw devices which may be actuated simul-
taneously from a motor 16 which is operably
connected to a pair of spaced shafts 17 each
having geared connection to a pair of the ad-
justing serews, which are quite long so as to
provide for a comparatively large range of
adjustment of the bed. The bed is adapted

50

55

to carry dies of suitable character which co-

operate with dies carried by the slide 19
which is guided at opposite sides in the guides
20 provided on the frame side portions 11.
Preferably the guides 20 are suitably recessed

.50 as to receive projecting portions 21 on the

press slide, thus ‘definitely holding the slide
with relation to the guides during reciproca-
tion of the slide. ‘

* The press, as shown, is of the single acting
type such as is used to stamp sheet metal, and
is provided with a single reciprocable plung-
er or die slide. In large size presses of this
type, with wide slides, difficulty is experi-
enced in maintaining the slide square with the
bed, as it is fast becoming the practice to as-
semble a number of dies in one machine, each
die performing a different operation, and
therefore uneven loading of the slide is the re-
sult. This uneven loading of the slide makes
it difficult to insure that the slide will be main-
tained square with the bed at all times, in
spite of the guides provided at the sides of
the press frame. Heretofore these guides at
the sides of the press have been depended
upon to hold the slides square, in machines
having a single operating shaft connected by
a crank or the like which is pivoted on the
center line of the slide. o

. In accordance with the present invention

_the slide is operated by two rock shafts 23

and 24 symmetrically arranged at the front
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and rear of the press and on opposite sides of
and symmetrically arranged with respect to
the crank shaft 25 from which they are driven.
The two rock shafts 28 and 24 are symmetri-
cal in construction, each being rotatably jour-
nalled in several spaced bearings provided
in the bearing portions 26, 27 and 28 of the
frame arch. Adjacent each end of the rock
shaft 23 is keyed an arm 30, each of the arms
being connected by a suitable pivot pin 31 to
a long link 82, the lower end of which is oper-
ably connected to the slide 19 at the front of
the press. Similar links 83 are operably con-
nected at the rear side of the slide and are
pivoted to arms 84 which are keyed to end
portions of the rock shaft 24.. The slide is
thus supported adjacent its four corners by
four toggle linkages so that the rock shafts 23
and 24 may rotate counterclockwise to move
the arms 30 and ‘34 into substantial alignment
with the long links 32 and 33 thus moving the
slide downwardly to its lowermost position
where it accomplishes the desired work on a
blank of sheet metal or the like.

The links 32 and 83 are operably connected

in a pivotal manner to the slide, the form of

connection preferred being shown in Fig. 2.
The link 82 for example is pivoted by a pin 36
to a pivot block 37 which iz bifurcated at its
upper portion, the legs of the bifurcation
straddling the lower end of the link 82. This
pivot block is preferably cylindrical, and is
mounted in a cylindrical bore 38 in the
bracket 39 which projects towards the front
of the press. The pivot block 37 is securely
bolted in place by bolts 40, the upper ends of
which are threaded into the bottom of the
pivot block holding it down against a safety
washer 41. This safety washer is generally
saucer shape and is adapted to crush upon a
predetermined overload so asito save the
other parts of the press from injury in case
undue force would be applied to the slide and
the slide operating mechanism. Suitable
clearance is provided between the bottom of
the pivot block 87 and the bottom of the eylin-
drical socket so that the washer 41 may crush
and permit the pivot block 37 to move down-
wardly with relation to the bracket 89. It
will be understood, however, that during nor-
mal operation the washer 41 and the bolts 40
will hold the pivot block 37 rigidly secured in
position on the slide.

The connection from the crank shaft 25 to
the rock shafts 23 and 24 is symmetrically

-arranged with respect to these shafts and to
the press. The crank shaft 25 has two crank
throws 48 and 44 which are arranged sym-.

metrically on the crank shaft equal distances
from the longitudinal center of the shaft.
These two crank throws are shown between
the two bearing portions 27 and 28 on each
side of the press and it will thus be evident
that they are close to the center of the press
but symmetrically ~rranged on opposite sides
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of the center. Connected to the crank throw
43 is a crank arm 46, the other end of this
crank arm being pivotally connected by a
pin 47 between the two sides 48 and 49 of an
arm 50. The arm 50 is a rigid part of a thick
sleeve 52, see Fig. 4, this sleeve being keyed
to the rock shaft 24 by the keys 53 and 54.
As shown, the thick sleeve 52 is slit longitudi-
nally, the two split portions being securely
held together by suitable bolts 55. The
length of the sleeve is such that it extends
over to and past the center of the rock shaft,

and the keys 53 and 54 instead of running

the full length of the sleeve merely key the
central portion of the rock shaft to the end of
the sleeve. This end of the sleeve where it
is keyed to the center of the rock shaft has a
snug fit, while the portion of the sleeve ad-
jacent the arm 50 has a running fit ,n the rock
shaft. The connection between the crank arm
46 and the rock shaft 24 is therefore at the
center of the rock shaft so that the forces may
be symmetrically distributed from the cen-
ter of the rock shaft to the two toggle systems
of the slide that it operates. It will thus
be apparent that the center of the rock shaft
is connected to a point on the crank shaft
which is some distance from the center there-
of, but as the crank shaft operates the two
rock shafts from the two crank throws sym-

~metrically arranged with respect to the longi-

tudinal center of the crank shaft, the crank
shaft itself symmetrically distributes the
power to the rock shafts, and the power is
applied to the center of both rock shafts and
from that point the drive is symmetrical to
the toggle connections of the slide. The con-
nection from the crank throw 44 to the rock
shaft 23 is similar in arrangement to the con-
nection between crank throw 43 and rock
shaft 24, the connection comprising the crank
arm 57, arm 58 on sleeve 59 keyed at 60 to the
center of rock shaft 23. '

It will be apparent that when the crank
shaft 25 rotates clockwise as viewed in Figs.
2 and 5, the rock shaft arms 34 and 30 will be
swung dewnwardly in a counterclockwise di-
rection, and equal amounts, the pressures and
angular relationships of the shafts and the
arms being symmetrically in balance so-that
the front and rear of the slide may be moved
downwardly exactly equal amounts and with
exactly equal forces. . Thus there will be no
possibility of the square attitude of the slide
with respect to the bed being disturbed.

In Fig. 5the position of the parts is shown
in full lines, corresponding to the raised posi-
tion of the slide, which also corresponds to the
position of the parts in Figs. 1 and 2.- Both
rock shafts 23 and 24 rotate in the same direc-
tion,—that is counterclockwise, during down-
ward movement of the slide, as thecrankshaft
rotates clockwise. The position of the parts
when the slide is at its lowermost position is

‘shown in dotted lines in Fig. 5. When the
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slide is down it will be noted that the tog-
gle linkages connecting the rock shafts to the
slide are aligned, and "also that the crank
throws of the crank shaft are aligned with
the respective crank arms which connect them
to the rock shafts, so that a great deal of
power can be applied to the slide at the time
the slide die is operating on the blank.

The crank shaft 25 i1s driven by a large
gear 61 which is suitably fixed, as by a key 617,
to an extending hub portion 62 of the crank
shaft formed adjacent the central portion
thereof between the bearing portions 28, and
1s thus equally positioned from the two crank
throws of the crank shaft. The crank shaft
is preferably formed as a single integral
member ; the center hub portion being of suf-
ficient diameter that the gear 61 attached
thereto may be passed over a crank throw in
assembling it to the crank shaft. The gear
61 meshes with a drive pinion 63 keyed to a
shaft 64 which is rotatably mounted in bear-
ing portions 65 and journalled in the por-
tion 66 of a side frame 11. On the outer end
of shaft 64 is a large gear 67 which meshes
with a pinion on a shaft 69 rigid with a drive
wheel 70. The shaft 69 is provided on the

exterior of the side frame and the wheel 70 i1

connected by suitable power transmission 71
to an electric motor 72. It will be under-
stood that when the motor 72 is in operation
power is supplied to the center of the crank
shaft by the gear 61 to effect up and down
movements of the slide. :

While the form of apparatus and the
method herein described constitutes a pre-
ferred embodiment of the invention, it is to
be understood that the invention is not limited
to this precise form of apparatus or method,
and that changes may be made therein with-
out departing from the scope of the inven-
tion which is defined in the appended claims.

What is claimed is: ‘

1. In a press, a frame, a slide reciprocally

5 operable therein, a shaft journalled in said

frame, driving means operably connected to
said shaft, a pair of rock shafts mounted in
said frame, means connecting spaced points
on each rock shaft to the slide, and means op-
erably connecting the center of a rock shaft
to a point on said first named shaft spaced
from the center thereof, said last named
meahs having a power transmitting connec-
tion point to the rock shaft which 1s equally
spaced from the first named spaced points.

2. In a press of the single acting type, a
frame, a single slide reciprocally operable
directly in the frame and adapted to be un-
evenly loaded, a shaft journalled in said
frame, driving means operably connected to
said shaft, a pair of rock shafts mounted in
said frame, means symmetrically connect-
ing said first named shaft to the center points
of each of said rock shafts for moving said
rock shafts equally in the same direction to

3

effect downward movement of the slide and
for moving said rock shafts in the opposite
direction to effect upward movement of the
slide, and means operably. connecting said
rock shafts to the slide.

3. In a press, a frame, a slide reciprocally
operable therein, a shaft rotatably mounted
in said frame, driving means operably con-
nected to-said shaft, a pair of rock shafts
mounted in said frame on opposite sides of
said first named shaft and parallel therewith,
means connecting spaced points on each rock
shaft to the slide, and means operably con-
necting the center of each rock shaft to points
symmetrically arranged on opposite sides
of the longitudinal center of said first named
shaft. '

4. In a single acting press of the character
described, a framé, a single die carrying slide
reciprocally operable therein and adapted to
be unevenly loaded, a driving shaft journalled
in said frame, driving means independently
connecting said shaft to spaced points on
opposite sides of said. slide, said driving
means being symmetrically arranged to pro-
vide an exactly balanced driving force from
said shaft to each point of said slide.

5. In a single acting press of the character
described, a frame, a single die carrying slide
reciprocally operable therein, a drive con-
nection at each corner of said slide, a driv-
ing shaft journalled in said frame, drive
means independently connecting said shaft
to the drive connections on opposite sides of
said slide, said driving means comprising
similar lever systems symmetrically arranged
to provide a balanced driving force from said
driving shaft to each corner of said slide.

6. In a stamping press of the character de-
scribed, a frame, o die slide reciprocally op-
erable therein, a shaft rotatably mounted in
said frame, driving means operably con-
nected to said shaft, a pair of rock shafts
mounted in said frame, means connecting
spaced points on each rock shaft to corner
portions of the die slide, and link means di-
rectly connecting each rock shaft to said first
named shaft. '

7. In a stamping press of the character de-

scribed, a frame, a die slide reciprocally op--

erable therein, a shaft rotatably mounted in
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said frame, driving means operably connect- .
ed to said shaft, a pair of rock shafts mounted

in said frame, means connecting spaced
points on each rock shaft to corner portions
of the die slide, and a link directly connect-

120

ing each rock shaft to said first named shaft. -

8. In a stamping press of the character de-
scribed, a frame, a die slide reciprocally op-
erable therein, a shaft rotatably mounted in

said frame, driving means operably connect-

ed to said shafts, a pair of rock shafts mount-
ed in said frame on opposite sides of said first

named shaft and parallel therewith, means .

connecting spaced points on each rock shaft
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to corner portions of the die slide, and a link

directly connecting each xock shaft to said

first named shaft.

9. In a press, a frame, a slide reciprocally
operable therein, a crank shaft rotatably
mounted in said frame and having a pair of
crank throws symmetrically positioned on
opposite sides of the longitudinal center of

the crank shaft, driving means operably con-

nected to the crank shaft, a pair of rock shafts
mounted in the frame, means connecting
spaced points on each rock shaft to the slide,
and means operably connecting the center of
each rock shaft to a crank throw of the crank
shaft. : :

10. In 2 press, a frame, a slide reciprocally
operable therein, a crank shaft rotatably
mounted in said frame and having a pair of

- crank throws symmetrically positioned on

opposite sides of the longitudinal center of
the crank shaft, driving means operably con-
nected to the crank shaft at the center of the
press, a pair of rock shafts mounted in the
frame on opposite sides of the crank shaft,
means connecting each rock shaft to the slide
and means operably connecting the center of
each rock shaft to the crank throws of the
crank shaft. -

- 11. In a press, a frame, a slide reciprocally
operable therein, a crank shaft rotatably
mounted in said frame and having a pair of
crank throws symmetrically positioned on

1,840,362

" 14. In a single action press, a frame, a |

single slide reciprocally operable in said

-frame, operating mechanism for said slide in-

cluding a link, a pivot_block pivotally con- .-

nected to said link, bolts holding the pivot

block down to the slide, and a_crushable.

washer adapted to crush upon predetermined
overloads interposed between the pivot block
and the slide.

In testimony whereof I hereto affix my

signature. . .
ARTHUR A. BYERLEIN.

opposite sides of the longitudinal center of -

the crank shaft, driving means operably con-
nected to said crank shaft, a pair of rock
shafts mounted in the frame on opposite sides
of the crank shaft and parallel therewith,
means symmetrically arranged on each crank
shaft connecting end portions thereof to the
slide, means fixedly secured at .the center of
each rock shaft and having an arm “at one
side of the connection to the rock shaft, and

a crank arm directly connecting said men-.

tioned arm to the crank shaft.

12. In a press, a frame, a slide reciprocal-
ly operable therein, a shaft operably con-
nected to said slide, and means fixed to said
shaft at its longitudinal center and having
an arm laterally offset with respect to the
point of connection to the shaft for driving
the center of the shaft from a point axially
displaced from the center. '

"0

75

80

90

95

100

105

110

13. In a single action press, a frame, a |

single slide reciprocally operable in said
frame, operating means for said slide includ-
ing a link, a pivot block pivotally connected

_ to said link, said pivot block being fixed to

© 60

said slide, and a crushable washer between

the pivot block and the slide and operating -

under compression during application of
force through said link to the slide to effect
downward movement of the slide, the washer
Jbeing adapted to crush upon predetermined

overload to prevent injury to the slide and.

the slide operating mechanism.
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