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UNITED STATES

2,494,921

PATENT OFFICE

2,494,921
SHEET METAL WORKING PRESS

"John N. Weiland, Cleveland, Ohio, assignor to
“The Cleveland Punch & Shear Works Company,
Cleveland, Ohio, a corporation-of Ohkio

= Application September 26, 1947, Serial No. 776,215

‘3 Claims.

1

:This invention relates to .mechanically -actu-
ated .sheet metal. working. presses of the.double
.action type.

Presses.-of .this type have two-.slides which are
operated in.timed relation to-each other. One’is §
generally known: as -the die slide. and the other
.as the - blankholder:.slide. They are. recipro-
cally ssupported by spaced uprights between the
bed and erown of a press. . The blankholder slide
4s:directly supported :and guided. by the uprights 10
and-the .die:slide .is mounted. in a vertical.open-
ing which-extends. through-the blankholder slide.
The. die -slide .is. reciprocated by .a.crankshaft
through.g-suitable connecting rod-and the blank-
holder - slide . is . reciprocated in timed. relation 16
thereto. by suitable mechanism which is driven
from the crankshaft.

‘In-operation,.the blankholder slide is. moved
.downwardly. in.advance .of .the die slide until the
Tlankholder. engages ‘the material to be formed. 20
The blankholder -slide  then- dwells -holding. the
material while the die slide.continues on down
-and’ forms-.the.material. ..After the forming is
completed; both the.die slide-and. the blankholder
glide move. back te their uppermost position .25
ready for-the:next operation. )

+The mechanism for :«driving -the blankholder

:slide-with.the proper-dwellin its movement con-
-gists -of various:shafts, toggles, slides -and links
which «dn prior. presses.-have.been quite compli- 30
cated-and :cumbersome. ..Also in-prior presses of
this-type,.the-entire -operating .mechanism was
:exposed.so -bhat. it-was -difficult :to lubricate and
sproperly maintain. .These presses.were also very
.unsightly-andswere liable to:injury by something .35
.striking -or ‘becoming entangled in the exposed’
‘mechanism.

‘The .sprincipal object -of. this .invention is to
simplify.and .compact the operating mechanism
for the.slides .in.presses .of this character.

-Another -object. of .the invention .is -to entirely

gnclose : the .whole slide operating mechanism
-within.the crown.of the .press in order to.elimi-
~nate..possibility..of .damage thereto. and. to .im-
~prove.the-appearance.of the press-as. a whole.

-.Other.and.smore.limited.objects. of .the .inven-

;. tion will be .apparent. from the following speci-
fication .and .the:accompanying drawings. form-
ing.a.partdhereof wherein:

Fig..1 is-an.end elevation. of-a .press construct- 50
ed.aceording to.my invention: :

~Fig. 2 is.a front. elevation.thereof;

.. Fig, 3.is-a.sectional end.elevation thereof on
=& larger.scale than that of Fig. 1 showing part
.of .the.operating. mechanism, the plane .of the.p5

540
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.the crankshaft is rotated. The gears

bearings 27 and 28.

(CL 113—38)

2

section being indicated by the line 3—3 on Fig. 4;

Fig. 4 is a front elevation, on the same scale as
Fig. 3, with the front of the crown in section to
expose the mechanism therein;

Fig. 5 is a view similar to Fig. 3, showing the
mechanism in g different position;

Pig. 6 is 3 sectional plan view, the plane 6f
the section being indicated by the line 6—6 on

“Fig. 4;

Fig. 7 is a fragmentary vertical section faken
on theline 7—1T on Fig. 3;

Pig. 8 is a front elevation of one of the oper-
ating slides.

Referring now to the drawings by reference
characters, the numeral | indicates a base from
which a pair of spaced uprights 2 and 3 extend.
Supported on the upper ends of the uprights 2
and 3 is a crown generally indicated by the nu-
meral. 4. The base, uprights, and the crown-are
held in proper position with respect to each other

by keys B, and they are all bolted rigidly to-

gether by the tie-rods 6 and nuts 1.

A blankholder slide 8 is reciprocally mount-
ed between the uprights 2 and 38 beneath the
crown 4, and is held in position by suitable gibs
9. A die-slide {9 is reciprocally mounted-in an
opening {I which extends through the blank-
holder slide from the top to the bottom there-

of. 'These slides are operated in timed relation

to each other by a crankshaft {2 through suit-
able mechanism to be described hereinafter,

The crown 4 comprises a mid-section {3 and
a pair of chambers {4 and 15, one at-each side
of the mid-section 13. The mid-section {3 is

open at the bottom thereof as indicated at 132
and the chambers {4 and [5 are closed by re-
movable cover plates 16.

The crankshaft 12 is rotatably supported by
bearings {7 and {8 in the crown of the press.
The ends of the crankshaft extend into the
chambers {4 and {5 and have rigidly secured
thereto large gears {9, one on each end ‘thereof,
within the .chambers {4 and {5 through which
19 are
driven from a motor 29 through suitable mech-
anism, all' of which is mounted on the top 21
of the crown and is enclosed by a removable
cover 22.

.In operation, the motor. 20 continuously drives a
filywheel 23 through a pulley 24 and .a plurality
of belts 25. The fiywheel 23 is rotatably mount-
ed on a shaft 26 which is suitably supported in
The. shaft 26 has secured
10 .one.end thereof a pinion .gear 2§ “which

meshes with a larger gear 38 which is' keyed to
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a shaft 31 rotatably supported by bearings 32
and 33. The shaft 31 also has keyed thereto
pinion gear 34 which meshes with a large gear
35 keyed to a shaft 36 which is mounted in suit-
able bearings 31. The shaft 36 extends all the
way across the crown of the press with ends
thereof disposed within the chambers {4 and (5.
There is a gear 38 secured to each end of shaft
36 and these gears 38 mesh with the large gears
19. The flywheel 238 which is rotatably mount-
ed upon the shaft 26 is adapted to be connected
to and disconnected from shaft 26 by a suitable
clutch and brake mechanism 38. The clutch
mechanism 39 is operated through suitable con-
trol mechanism not shown. Any one of a num-
ber of mechanisms of this type which are avail-
able will work equally well. These control mech~
anisms are such that they can be operated either
manually or automatically, or by a combination
of both automatic and manual control. Gener-
ally, the operator. initiates the operation of the
press by pushing a suitable button. The press
will then go through one cycle of operation and
stop automatically.

The die-slide 10 is reciprocated by the crank-
shaft 12 through a suitable connecting rod 40, and
the blankholder slide 8 is reciprocated in a timed
relation to the die-slide 10 by suitable mechanism
which is operatively connected to the crankshaft
12 within the chambers 14 and {5. In operation,
the blankholder slide 8 is moved downwardly in
advance of the die-slide 18. At the bottom of its
stroke, the blankholder slide will dwell during ap-
proximately 120° rotation of the crankshaft 12.
During this dwell, the blankholder which is se-
cured to the blankholder slide will grip and hold
the edges of the blank being formed while the die
slide continues on down forming article to be
shaped. The mechanism for operating the blank-
holder slide 8 includes a pair of rock-shafts 41
and 42. These rock-shafts are rotatably mounted
in suitable bearings 43 in the crown of the press
and are disposed above the crankshaft 12 with
one rock-shaft at each side thereof. .. These rock-
shafts extend across the mid-section 13 of crown
4 and into the chambers 14 and 15. The rock-
shafts 41 and 42 are connected to the blank-
holder slide 8 by arms 44 and links 45. The
arms 44 are rigidly keyed to the rock-shafts 41
and 42 and are pivotally connected to the upper
ends of the links 45 as indicated at 46. The lower
ends of the links 45 are pivotally connected to the
blankholder slide 8 as indicated at 47T. The arms
44 and links 45 constitute toggle links which as-
sume a straight line position with respect to each
other when the blankholder slide is at the lower
limit of its movement as shown in Figure 3.
‘When the blankholder slide is at the upper limit
of its movement, the arms 44 and links 45 as-
sume the position shown in Fig. 5.

The rock-shafts 41 and 42 are oscillated by the
reciprocation of a pair of operating slides 48
which are reciprocally mounted in the chambers
i4 and 15. The operating slides 48 are guided
in their up and down movement by a pair of
guides 49 and a key 50. The guides 49 are secured
to the end walls 51 of the crown adjacent to the
lower ends of the operating slides 48 and engage
the rear surface and the sides of the slides 48.
The keys 50 are secured to the end walls 51, adja-
cent to the upper ends of the slides 48 and extend
into suitable slots 52 in the rear face of the slides
48. The operating slides 48 are reciprocated by
eccentrics 53 through eccentric straps 54 which
-are pivotally connected to the operating slides

4

48 as indicated at 55. The operating slides

48 have elongated apertures 56 therethrough

through which the ends of the crankshaft {2

extend, and the eccentrics 53 are formed in~
6 tegrally with the gears 18.

The operating slides 48 are connected to the
rock-shafts 41 and 42 by .arms.60 and links 61.
The arms 60 are rigidly secured to the ends of
the rock-shafts 41 and 42 within the chambers
18 and 15. The links 61 are pivotally connected
at one end thereof to the operating slides 48, as
indicated at 62, and at the other end thereof are
pivotally connected to the arms 60 as indicated at
63. The arms 60 and links 61, like the arms 44
and links 45, also constitute toggle links.

The eccentrics 53, operating slides 48, and the
toggle connections just described are so arranged
with respect to each other that they produce the
desired dwell in the blankholder slide at the lower
limit of its movement. This will be apparent
from Fig. 3. In this position of the various parts,
there will be no appreciable reciprocation im-
parted to the slides 48 by the rotation of the
crankshaft 12. What little reciprocation there is
of the slides 48 will be dissipated by the toggle
connection between the slides 48 and the rock-
shafts 41 and 42, and further dissipated by the
togegle connections between the rock-shafts 41 and
42 and the blankholder slide 8.

From the foregoing, it will be apparent tha,t I
have provided a sheet metal working press of the
double action type which is very compact and
efficient in operation, and in which all of the vari-
ous parts of the operating mechanisms are en-
tirely enclosed within the crown of the press.
With this arrangement, the press can be lubri-
cated and maintained much easier, as it is im-
possible for dirt or foreign matter to get into the
major portion of the operating mechanism. Also
all danger of the press being injured by falling
objects striking or becoming entangled with the
mechanism is eliminated.

It is to be understood that I am not restmcted
to the specific construction shown and described
herein, as various modifications may be made
thereto within the scope of the appended claims.

Having thus described my invention, I claim:

1. In a device of the character described, the
combination of a base, a pair of spaced uprights
extending upwardly from said base, a crown re-
movably mounted upon the upper ends of said
uprights and spanning the space therebetween,
a blankholder slide reciprocally supported by said
uprights between said base and said crown, a
88 die-slide reciprocally supported by said blank-

holder slide, said crown comprising a mid-sec-

tion open at the bottom thereof and a closed
chamber at each end thereof, a crankshaft ro-
tatably mounted in bearings supported by the
680 end walls of the mid-section of said crown, the
ends of said crankshaft extending into said closed
chambers, a large gear secured to each end of

said crankshaft within said closed chambers, a

drive shaft rotatably mounted in bearing secured
688 to and extending upwardly from the top wall of

said crown, said drive shaft extending across the
top of said crown and having each end thereof
extending into one of said closed chambers, a
pinion gear secured to each end of said drive shaft
70 within a closed chamber and meshing with the
large gear therein, driving means for said drive
shaft supported by the top of said crown, said
driving means including a rotatable flywheel and
a reduction gearing between said flywheel and
T8 said drive shaft, a pair of rock-shafts rotatably
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mounted in bearings supported by the end walls
of the mid-section of said crown, with the ends
of said rock-shafts disposed within said closed
chambers, operative connections between said
rock-shafts and said blankholder slide throusgh
which said blankholder slide is reciprocated as
said rock-shafts are oscillated, said operative con-
nections being disposed within the mid-section
of said crown, operative connections within each
of said closed chambers between said large gears
and the ends of said rock-shafts through which
said rock-shafts are oscillated, and operative con-
nections between said crankshaft and said die-
slide through which said die-slide is reciprocated
by the rotation of said crankshaft.

2. In a device of the character described, the
combination of a base, a pair of spaced uprights
extending upwardly from said base, a crown re-
movably mounted upon the upper ends of said up-
rights and spanning the space therebetween, a
blankholder slide reciprocally supported by said
uprights between said base and said crown, a
die-slide reciprocally supported by said blank-
holder slide, said crown comprising a mid-section
open at the bottom thereof and a closed chamber
at each end thereof, a crankshaft rotatably
mounted in bearings supported by the end walls
of the mid-section of said crown, the ends of
said crankshaft extending into said closed cham-
bers, a large gear secured to each end of said
crankshaft within said closed chambers, a drive
. shaft rotatably mounted in bearing secured to and
extending upwardly from the top wall of said
crown, said drive shaft extending across the top
of said crown and having each end thereof ex-
tending into one of said closed chambers, a pinion
gear secured to each end of said drive shaft within
a closed chambsr and meshing with the large
gear therein, driving means for said drive shaft
supported by the top of said crown, said driving
means including a rotatable flywheel and a re-
duction gearing between said flywheel and said
drive shaft, a pair of rock-shafts rotatably
mounted in bearings supported by the end walls
of the mid-section of said crown, with the ends
of said rock-shafts disposed within said closed
chambers, operative connections between said
rock-shafts and said blankholder slide through
which said blankholder slide is reciprocated as
said rock-shafts are oscillated, said operative con-
nections being disposed within the mid-section of
said crown, operative connections within each of
said closed chambers between said large gears
and the ends of said rock-shafts through which
said rock-shafts are oscillated, said second men-~
tioned operative connections including a recipro-
cal slide in each of said closed chambers, said
slides being supported and guided by suitable sup-
ports carried by the end walls of the mid-section
of said crown, and operative connections between
said crank-shaft and said die-slide through which
said die-slide is reciprocated by the rotation of
said crankshaft.
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3. In a device of the character described, the
combination of a base, a pair of spaced uprights
extending upwardly from said base, a crown re-
movably mounted upon the upper ends of said
uprights and spanning the space therebetween, a
blankholder slide reciprocally supported by said
uprights between said base and said crown, a
die-slide reciprocally supported by said blank-
holder slide, said crown comprising a mid-section
open at the bottom thereof and a closed chamber
at each end thereof, a crankshaft rotatably
mounted in bearings supported by the end walls
of the mid-section of said crown, the ends of
said crankshaft extending into said closed cham-
bers, a large gear secured to each end of said
crankshaft within said closed chambers, a drive
shaft rotatably mounted in bearing secured to
and extending upwardly from the top wall of
said ecrown, said drive shaft extending across
the top of said crown and having each end thereof
extending into one of said closed chambers, a
pinion gear secured to each end of said drive
shaft within a closed chamber and meshing with
the large gear therein, driving means for said
drive shaft supported by the top of said crown,
said driving means including a rotatable fiywheel
and a reduction gearing between said flywheel
and said drive shaft, a pair of rock-shafts ro-
tatably mounted in bearings supported by the end
walls of the mid-section of said crown, with the
ends of said rock-shafts disposed within said
closed chambers, operative connections between
said rock-shafts and said blankholder slide
through which said blankholder slide is recipro-
cated as said rock-shafts are oscillated, said
operative connections being disposed within the
mid-section of said crown, an eccentric secured
to each of said large gears, a reciprocal slide in
each of said closed chambers slidably supported
and guided by suitable supports carried by the
end walls of the mid-section of said crown, opera-
tive connections between said slides and said
eccenfrics through which said slides are recipro-
cated by said eccentrics, operative connections
between said slides and the ends of said rock-
shafts through which said rock-shafts are oscil-
lated by said slides, and operative connections
between said crank-shaft and said die-slide
through which said die-slide is reciprocated by
the rotation of said crankshaft.

JOHN N. WEILAND.
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