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6 Claims..

My invention relatesto a:screw metal:drawing:

and: stamping: press: having a:stroke of’ variable
length.. ] ‘
In:general the pressiof:

wardly’ and: downwardly by means of & rotating

nut-threaded:to a long:screw secured. to’theé top”
In :the: operation of the pressithe:
nut-is’ first: rotated: in>one” direction: to move the’
slide: downwardly: to- the. desired: point’ where::
upon-the’ slide: or a member movable: thérewith -
actuates: a: limit 'switch which:causes the nut'to"

of:the slide:

be'rotated in the opposite-direction thus retract-

ing:the-slide. : )
When the slide reathes the upper limit of its

stroke: of predétermined léngth, a second - limit

switch is-actuated and-the motion: of the slide:

ceases. By shiftinig: the positions: of the. two

limit switches, the lowerr and upper limits: ofthe
stroke of the slide niay beé. predetermined so’that:
anoperator will merely need:to actuate a-start~

ing control-in order to effect o cycle of operation
of the press, that . is, after- a’ metal blank: has
been-placed-in position; the ‘operator will:actu-
ate-the starting control. This:will cause-the en-

gagement of a clutch and the release-of a’ brake"

thus causing the slide to-move downwardly: and
again upwardly to its starting-position. o

This: novel press- embodies most- of - the ad--

vantages inherent in hydraulic- presses: and’like
hydraulic " presses- is readily  adaptable: to uses

requiring a-long:stroke at comparatively: uniform:
speed:. During- the course of the: following- de--
seription, it will- also- become -apparent” that the-
length of stroke of the press embodying the pres--

ent invention is-readily variable to-accommodate

the press- to-a multitude: of metal -drawing: and:
stamping- cperations.. In-the. present press-an-
arrangement- is- shown whereby ‘the- die' may be’
retracted. to -its uppermost-position- more-rapidly-
than-it-is-moved: downwardly-during. its- working"

stroke; thus-enabling the: completion- of:-a° cycle

of -operation .in less time:that-would: be required:
if the slide. were meved-at-a; constant:speed. - In-
general; therefore: it is an-object of-the-present:
invention: to -provide - a: novel- mechanical - press-

embodying the above desirable features:

It.is a: more specific-object of -the present-in-
vention: to -provide -a-novel serew press having-a-

stroke of variable-length. ) »

An additional object is to provide: a- screw
press having :most of the advantages:inherent in
hydraulic ' presses:

Still:another object is the-provision of a’screw:

ther present: invention.
consists” of-a reciprocating slide to-which a-die’
memiber is attached.. This slide is: moved. up~

(QL 74—59)
press - having: most: of the desirable - features: of
hydraulic: presses: without the inHerent limita=-
{ions of such présses’ and’ which can be manu~
factured-at ‘comparatively low cost” as-compared-
5i-t0. hydraulic presses: of similar capacity. )
Still: another object of the present inventiom:is-
to provide a: miechanical press having-a stroke-
of variable length and in which the-return stroke’
of the slide is faster than-the working stroke:
1@t Still another object: of my: irivention- is ~the-
provision of: a novel-mechanical screw type press:
having a stroke of variable length ' wherein- the-
time of the-cycle of operation of the pressis
progressively shorter as the:stroke is -shortened.
152 Other objects and advantages-will become-ap--
parent from the following: description-of: a’pre--
ferred: embodiment- of my invention faken in-
conjunction ‘with-the accompanying: drawings:in-
which similar- characters-of  reference - refer to-

‘9@ similar parts-throughout the several- views--and-

in-which: .

Fig. 1 is a- front elevation of a-press- embody--
ing the present invention with-a~portion-of: the:
crown thereof- broken.away to-show. the operat-

25:ing mechanism therein;

Fig. 2 is a - side elevation of. the- press shown.
in Fig. 1-as.observed from-the right; :

Fig. 3 is-a-left-hand side elevation.of the upper

portion of the press shown in Figs. 1 and 2; and. -

30; Tig. 4 is.a somewhat diagrammatic longitudi-
nal. vertical sectional view through the clutch
and brake mechanism of the.press and may be
considered as taken in the direction of the ar-
rows along the line 4—4 of Fig. 2.

357 In the embodiment of my invention illustrated
in the drawings, I have shown a screw type press
having a stroke variable from zero to the maxi-

- mum for which the particular press is designed.
This press, indicated generally by the numeral
40,10, is comprised of a frame 12 and a slide 14.
At tHe lower portion of the frame a bed 15 is
adapted to support a lower die element, not
shown, while the lower surface of the slide 14car-
ries a cooperative die element, also not'shown in:
5.the drawings. At the upper portion of the frame
the press i§ provided with a crown 1§ at the top
of which a driving motor 18 is mounted"upon
brackets 20. : '
The pulley 22 of the motor 18 is connected by
-means of a multiple V- belt’ drive 24’ to’a” hedavy
‘fiyiwheel 26- journaled upon a horizontal® trans-
verse-axis‘in bearing members~28: - These" bear-:
ing ‘members are, in. turn, fixed in’ brackets: 30~
which: extend: inwardly' and are: secured-to the:

. rearward face of the crown 18; A right-hand.
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driving shaft 32 has its inner end piloted in a
bearing member 34 provided in the right-hand
portion of the flywheel 26 in axial alighment with
the outer bearing surface of the flywheel. Near
its outward end, the shaft 32 is journaled to ro-
tate in a bearing 35 carried from the press crown
upon a bracket 38 similar to the previously men-
tioned brackets 30.

A similar shaft 40 is journaled in the left-
hand portion of the flywheel 26 in axial align-
ment with the right-hand shaft 32, while nea1
its outward end this shaft 40 is carried to ro-
tate in a bearing member 42 similar to the bear-
ing member 36. With this arrangement the
flywheel is free to revolve relative to shafts 32
and 40 while these two shafts are free to rotate
relative to each other as well as to the fiywheel.
During operation of the press the flywheel is
driven at a substantially constant speed by the
motor I8 and thus is a source of kinetic energy
which, through mechanism to be described is
adapted periodically to be connected to the press
slide to reciprocate this slide downwardly and
again upwardly to its retracted position.

Af its right-hand side the flywheel 26 is keyed
to a bell-like member 44 of a clutch 45 which,
in turn, carries an annular clutch driving disc
48. This disc is free to move longitudinally
slightly with respect to the bell 44 but is se-
cured against relative accurate movement by the
expedient of a splined coupling 50 between the
bell and the dise.

Within the bell 44 a collar 52 keyed to the
shaft 32 is provided with an annular clutch
driven plate 54 which is positioned closely adja~
cent the face of the driving disc 48. A sim-
ilar annular clutch driven plate 58 is positioned
on the opposite or outward side of the driving
disc 48 and is free to move longitudinally rela-
tive to the clutch plate 54 on splines 58 formed
around the circumference of the collar 52 but
is prevented from rotating relative to the plate
54 by these splines.

An annular piston 60 operating in a cylinder
62 secured to the shaft 32 acts to urge the driven
clutch plate 56 toward the driven plate 54 when
the cylinder 62 is placed under pneumatic pres-
sure, thus clamping the floating clutch driving
disc 48 between clutch plates 54 and 56. This
cylinder receives air under pressure through a
port 64 which communicates with an outwardly
extending passage 66 in the shaff 32. Air is fed
to or exhausted from this passage 66 through an
air line 68 and cap 710. The cap 10 fits over the
outer end of the shaft 32 and is sealed to the
shaft by a cup washer 12 or other suitable rotary
seal. Thus, by admitting air under pressure to
the air line 68, this air is caused to flow through
the cap 10, passage 66, and thence through the
port 64 into the cylinder 62. The resulting in-
crease-in pressure in the cylinder 62 moves the
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piston 60 toward the fiywheel thus pushing the -

clutch plate 56 against the disc 48. Continued

movement of this piston urges the clutch disc”

48 against the inner clutch plate 54 thus pack-
ing the clutch and causing the shaft 32 to revolve
with the fiywheel 26.

A plurality of coil springs 74 bear with one
of their ends against the face of cylinder 62
and with their other ends against the heads 16
of clutch release pins 78 which extend through
openings in the cylinder 62 and are connected
at their inner ends fo the piston 60. These
springs urge the piston toward the right, thus
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disengaging the clutch when air is exhausted
from the cylinder 62. .

A similar clutch 80 is arranged at the left-
hand side of the flywheel and similarly con-
nects the flywheel to the shaft 48 when en-
gaged. This clutch is actuated by a piston 82
acting in a pneumatic cylinder 84 in the same
manner that piston 60 actuates the previously
mentioned clutch 486.

Directly to the left of the clutch cylinder 84
the shaft 40 is provided with a collar 86. The
external face of which is provided with splines
88. A bell 80 formed as a portion of the bracket
that supports the bearing member 42 extends in-
wardly and overhangs the shaft 40 and at ap-
proximately the midpoint of the collar 86 is
provided with an annular brake disc 92. The
connection between the brake disc 92 and the
bell 90 is splined-at 94 to permit a limited lon-
gitudinal movement of the brake disc while pre-
venting relative rotation between these elements.

An annular brake plate 96 is slideably mount-
ed upon the splines 88 and is secured to the
outer ends of clutch release pins 98. These pins
extend through the cylinder 84 and are secured
at their opposite ends to the piston 82, while
the portions of the pins between the cylinder 84
and the brake plate 96 pass through coil springs
100, thus these springs 109 act in the same man-
ner as. the springs 14 to release the clutch when
air is exhausted from the space within the cyl-
inder 84. In addition it will be seen that since
their outer ends are connected to the brake
plate 96, these springs will urge this brake plate
against the brake disc 92 simultaneously with
the disengagement of clutch 80.

At the opposite side of the brake disc 92
the splined collar 86 is provided with a similar
slidable brake plate 102 which is connected by
brake release pins 104 to a brake release piston
106 slidable in a cylinder 108, thus movement
of the piston 106 toward the left pulls the brake
release pins 104 toward the left, thus pulling
the brake plate 102 away from the disec 92. Coil
springs 110 surround the pins 104 and bear with
their opposite ends against the plate 102 and
the cylinder 108 so that the brake plate 102 is
normally pushed toward the right by these
springs. The two cylinders 84 and (08 are con~
nected by concentric passages (12 and (14 in
the shaft 40 to air lines 116 and 68, respectively,
through the medium of a cap (I8 having a
pair of rotary seals 120 and 122 so that air may
be admitted to or exhausted from either the
cylinder 84 or the cylinders 108 and 62 to-
gether.

When at rest, all of the cylinders will be at
substantially atmospheric pressure, thus both of
the clutches will be disengaged while the springs
100 and (10 act to urge the brake plates 86 and
102 from -opposite directions against the brake
disc 92 thereby preventing rotation of the shaft
40. Simultaneously with the engagement of
clutch 80 the brake plate 96 will be drawn to-
ward the right and the brake released. If, on
the other hand, cylinder 62 is placed under pres-
sure to engage clutch 46, the arrangement of the
air lines is such that brake release cylinder 108
is simultaneously placed under pressure to move
the brake plate 102 to the left thereby releasing
the brake to permit free rotation of the driv-

" ing mechanism.

%

Near its outer end, the shaft 32 is keyed to a
pinion 124, while the coaxial shaft 40 is also
keyed to a similar pinion 126. These pinions
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124 and 126 mesh. with' a' pair of intermediate:
gears 128 and 130, respectively,. which;-in- turn,-
are meshed: with .a pair’ of large.gears: 132.and
184;  Although. the two: gears’ 132 and {38 of
the. present embodiment’ are of the same: size;-
the: pinion : 124 is considerably smaller: thani the:
similar pinion’ 126 and:sincé the shafts-carrying-
the: gears 132 and 184 are in' axial-alignment,’.
the!intermediate: gear 128 is'larger than the-in=~

termediate gear 130.  The difference: in’ thie sizes-

of the. two:driving gears-is so arranged that the-

large gear: 132 is driven-at ‘a. somewhat slower- .

speed 'than: tHe large gear 134: As. will appear:
more fully subsequently; this is- done so’ that-
the return stroke of the press slide will be ac-
complished in less time: than the downward or
working stroke.- :

A short shaft-135:is keyed'to the large gear (32
and extends.-inwardly through the crown:i6'to a
position approximately one-third -of the distance
across the crown while' a similar shaft 138 is-
keyed to the gear 134/ and extends inwardly
through thie crown in axial alignment with the
shaft 186. The inner ends of these shafts-are
provided with bevel gears 140 and - (42; respec-
tively, meshing with a-large ring gear {44 rotat-
able in a horizontal plane positioned at approxi-
mately the center of the crown.

This ring gear 144 is keyed'to a-rotatable nut
146, the upper face of which is flat and beats
against a bronze annular thrust plate 148 secured
against the lower face of the crown. An‘aganular

retaining ring 158 surrounds the nut t46-and-is"
attached to the‘lower face of the crown by bolts-

152 This ring serves to hold ‘the nut in place by’
means of 'a flange {54°at its outer-end which ex-
tends’ inwardly to embrace a-shoulder formed
upon tHe nut.. The retaining’ member 150there-
fore permits the nut-to be ‘freelyvrotatable‘but
prevents the axis of the nut’ from becoming’ dis-

placed and dlso prevents endwise movement of’

the nut, Directly above the nut a cylindrical
opening 156 extends through tHe - top of" the
crown. 'This opening'is-of ‘somewhat greater di-
ameter than the threaded opening through-the-
nut’ and provides a passage for a comparatively
long screw 158 threaded to the nut 146:

The lower end of this screw 58 carries-an an-
nular flange 169 which is secured’to Ilie upper
face of the slide {4 by means-of a plurality of
circumferentially spaced cap Screws {62 ThHus
the screw and slide are moved: together eitlier
upwardly or downwardly by the nut 148, depend-
ing upon the direction of rotation of the latter.
The upper-end of the opening' 156 through the
top of the-crown is closed by a cap 164, This
cap is intended merely to clése the opening 158
and provide a housing' intc which the upper end
of the screw 158 can extend when the slide i4
is'retracted to its uppermost position.

The control of the press I have shown is in-
tended to be exercised by upper and lower limit
switches 186 and 168, respectively, which' co-
operate with a pin' 1707 secured to the slide 4]
that is, the limit switchies 166 and 188 are shifted’
to any desired position vertically upon the press
frame so that as the slide moves upwardly, the:
upper switch 166 will-be tripped by the pin (70
thus energizing a circuit to stop the press; while
similarly, downward movement of the slide trips:
the lower limit switch 168, thus momentarily
stopping the press and subsequently thereafter
reversing its stroke to return the slide 14 to-its
retracted position.

The use of limit switches to start and stop var-

3

ious cyeles of operations in: automaticimachinery,
includihg metal deforming machinery, is toowell:
knowti to require detail description here.. Itwill’

. be sufficient, therefore;. to: point. out: that these

5. limit" switches, through -the. medium. of electric:
circuits, operate solenoid air valves which admit.
air to:or exhaustair from the conduits 68:and 116
in the manner described below. :

Tlie-operation:of: the press of ‘my- invention .is*

10! a5 follows: With' the electric motor 18 operating;.
the fywheel 26 will'be'rotated at a comparatively
constant. speed.. Before: the: commencement. of’
the cycle.of operation, however, the two .clutches”
45:and 89 will be-disengaged andithe brake shoes"
15; 96+and -1 02 will be clamped against the brake dise:
92: by the coil springs. 1007 and 110. This: is® the
condition assumed by the machine:when:the air
lines |16 andi68:are at substantially-atmospheric.
pressure. i :

After a blank to be formed:has been. placed.
over the lower die member, air-under ‘pressure-is:
admitted to conduit 88. This-air is communi-
cated’ through passage 66 to ‘cliteh:cylinder 62
thus engaging clutch 46 while simultaneously: air:
g5 under pressure.is:communicated by conduit’ 114

to brake release cylinder {08 thus drawing brake:
plate 182 to the left.: The flywheel therefore ro-
fates.the shaft 32 and. through the' medium of’
the gear train comprised of: the pinion: {24, inter=
sgimediate gear 128, and large gear 132, rotates the:
shaft 136 at a-reduced rate of speed. The bevel
gear 149 carried by this shaft; in-furn, rotates the:
rinig gear: 1847 at. a reduced” speed: and - this ring’
geatr; in turn, revolves the nut 146, thus: causing:
355the screw: 158 and slide’ 14 ‘to: move downwardly
to produce’a working stroke: When the slide'has"
substantially reachedits desired lower. limit; the-
lower limit switch' 168 is actuated:.. This.switeh,
through- the medium: of ' its: electrict circuit and”
40 solenoid: valves. causes:air to be exhausted: from’
the conduit 68; thus permitting springs 14: to"
disengage-cliitch 46>and simultaneously to permit:
springs {18 to apply pressure against the brake»
plate 92. The press, therefore, .comes to' rest:
15+ Almost simultaneously: therewith air is’ admitted
under pressure:to.condiit. 48! This air is com=
municated through: conduit i12-with air cylinder:
84: thus causing: piston: 82 to be moved' to’ the
right to. engage clutch 80 and: simultaneously to
siyoretract the: brake plate96.. The -release of the’
brake together with the engagement of clutch 88
causes shaft 40 to rotate with the fiywheel 26-and:
through: the medium of the: pinion: 128, interrme~
dizte gear 1307 and large gear 134; to rotate the’
55shaft- 138; The rotation: of' this: shaft is' com-
municated by means of bevel gear $42:and ring*
gear 144 to the nut (46, The nut, therefore, is’
revolved in the opposite direction to that previ--
ously mentioned and causes the screw- 158 and
o Slide 14 to be moved-upwardly. ;

As the.press approaches the upper limit of its
stroke;. limit switch 166 is tripped and:through.
the medium: of~its: solenoid’ air valve catses air:
t6 be exhausted: from: the conduit 18 with the

43~ result that cluteh: 80 is disengagéd: and brake
plate 95:is forced by springs (00°against the brake”
disc 92. THhe press, therefore, comes to rest-and’
igin condition for @ succeeding cycle of eperation.

It will be seen, therefore, that merely by ad-

-y -Justing the positions of its limit switches 166" and’
(68, the: upper limit and- the lower:limit of the
stroke of the press.can be determined:

Having: described my- invention, what I claimn
as new and useful and desire to secure by Letters

75. Patent of the United States is: '

20
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1. For use in a metal deforming machine of
the type in-which a slide is reciprocable in a
frame and in which the slide carries a screw
threaded through a nut rotatable in the frame
so that rotation of the nut in one direction causes
downward movement of the slide while rotation
of the nut in the opposite direction causes up-
ward movement of the slide: means for moving
said slide through a complete and variable stroke
by means of a motor having insufficient capacity
to deform the metal being worked comprising, a
motor, a heavy flywheel, means to drive said
flywheel from said motor to store kinetic energy
in said flywheel, a pair of clutches driven by said
flywheel, a gear train connecting said flywheel
to said nut when one of said clutches is engaged,
a reversing gear train connecting the flywheel
to said nut when the other of said clutches is
engaged, brake means to prevent the rotation of
either of said gear trains, and control means to
effect the operation of said brake means and
said clutch means in a desired sequence, said
control means being adjustable to determine the
length of stroke of said slide, whereby continuous
operation of ‘said motor will build up kinetic
energy in said flywheel, and whereby said kinetic
energy can be used to revolve said nut in either
direction during predetermined intervals to effect
upward or downward movement of said slide to
a greater or lesser extent.

2. For use with a metal deforming machine
having, a frame, a slide reciprocable in the frame,
a nut journaled to rotate in the frame, a gear
train to rotate said nut in one direction, a second
gear train to rotate said nut in the opposite di-
rection, a screw attached to said slide and
threaded through said nut: a heavy rotatable
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fiywheel, means to drive said flywheel, a brake

to prevent rotation of said nut, a pair of selec-
tively operable clutch means to connect said fly-
wheel to either of said gear trains, and means
acting substantially simultaneously with the en-
gagement of either of said clutch means to re-
lease said brake.

3. For use with a metal deforming machine
having a frame, a slide reciprocable in the frame,
screw and nut means acting between said slide
and said frame to move said slide when one of
the elements of the screw and nut means is
rotated relative to the other, a gear train to
cause said relative rotation in one direction, a
second gear train to cause said relative rota-
tion in the opposite direction: a rotatable heavy
flywheel, means to store sufficient kinetic energy
in said flywheel to move said slide through a
metal deforming stroke and selectively operable
clutch means to connect said flywheel to either
of said gear ftrains.

4. For use with a metal deforming machine
having, a frame, a slide reciprocable in the frame,
a nut journaled to rotate in the frame, a gear
train to rotate said nut in one direction, a second
gear train to rotate said nut in the opposite di-
rection, a screw attached to said slide and
threaded through said nut: a rotatable heavy
flywheel, a pair of clutch means selectively op-
erable to connect said flywheel to either of said
gear trains, brake means acting between said
frame and one of said gear trains adapted when
engaged to prevent rotation of said nut and both
of said gear trains, resilient means adapted nor-
mally to engage said brake means, and pneu-
matic means to overcome said resilient means
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and release said brake whenever either of said
clutches is engaged.

5. For use with a variable stroke mechanical
punch press having a press frame, a slide re-
ciprocable in the frame, a rotatable screw and
nut means acting between said slide and said
frame to reciprocate said slide, a heavy flywheel,
means to rotate said flywheel in one direction
to store kinetic energy therein, means including
a clutch selectively operable to rotate said ro-
tatable- means in one direction from said fly-
wheel, means including another clutch selectively
operable to drive said rotatable means from said
fiywheel in the opposite direction, a brake to
prevent rotation of said rotatable means when
engaged, means to release said brake substantial-~
ly simultaneously with the engagement of either
of said clutches and to apply said brake whenever
both' of said clutches are disengaged, adjustable
limit switch means adapted to be tripped by up-
ward movement of said slide to a predetermined
point, said limit switch means when tripped
adapted to release said clutches and apply said
brake, and other adjustable limit switch means
adapted to be tripped by downward movement
of said slide to a predetermined point, the last
said HImit switch means adapted when tripped
to release one of said clutches and to engage the
other of said clutches.

6. For use with a metal deforming machine
having a frame, a slide reciprocable in the frame,
screw and nut means acting between said slide
and said frame to move said slide when one of
the elements of the screw and nut means is ro-
tated relative to the other; a gear train to cause
said relative rotation in one direction, a second
gear train to cause said relative rotation in the
opposite direction, a rotatable heavy flywheel,
means to store sufficient kinetic energy in said
flywheel to move said slide through a metal de-
forming stroke,.a pair of clutch driving elements
mounted to rotate with said flywheel, a pair of
clutch driven elements adapted selectively to
be connected to said clutch driving elements, a
shaft connected to one of said gear trains and
to one of said clutch driven elements and piloted
in one side of said flywheel, a second shaft con-
nected to the other of said gear trains and to
the other of said clutch driven elements and
piloted in the other side of said flywheel, brake
means adapted when applied to prevent rota-
tion of one of said shafts, power operated means
to engage one of said clutches, power operated

.means to engage the other of said clutches and

to disengage said brake simultaneously with the
engagement of the last said clutch, supplemental
power operated brake means to engage said brake
when the first said clutch is disengaged, control
means adapted when actuated to engage one of
said clutches and to disengage said brake to
permit the kinetic energy in said flywheel to
cause downward movement of said slide, auto-
matic control means adapted when actuated to
cause disengagement of the engaged clutch and
engagement of the disengaged clutch so that
kinetic energy in said fiywheel will cause upward
movement of said slide, and control means to
limit the upward movement of said slide and to
condition the mechanism for a succeeding stroke
by causing disengagement of the engaged clutch
and application of said brake.

ALBERT CLEMENTS.



