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The présent invention relates 1o drive apparatus more
particularly to apparatus for effecting two speed opera-
tion of a press or othér device, and the principal ob-
ject of the invention is to prov1de new and improved
appatatus of the character described.

As is well-known in the art, high speed operatlon of
drawing presses and the like is limited by the. fact that
the drfawing operation cannot be accelerated beyond a
certain rate of speed without tearing the material bemg
drawn. In the past, aftempts have been made to in-
crease the production of drawing presses by operating
them at their optimum speed during the drawing portion
of the préss cycle and 4t a higher spéed during the ‘other
portions of the press cycle preceding and subsequent to
the drawing portion. This theory of operatton has proven
practrcal however, it is believed that the prior art mecha-
nisms devised for this purpose have not been entirely
sdtisfactory.

Oneé of the earliest attempts to accomphsh multrple
speed” operation. of presses and. the: like s disclosed. in
Patent No. 1,060,662 issued to Bauroth The: ¢am
mechdnism disclosed in this patent is extremely bulky

and is unsuited for high speed operations and/ or heavy,

duty, long stroke presses.

A Jatér approach to the problem i 1s disclosed in Patent
No. 2,073,239 issued fo Byerlein.. The Byerlein 'con-
struction is more practlcal than that of ‘Bauroth; -how-
ever, Byerlem requrres cumbersome reductlon gearrng
which is hoisy and is frotiblesome to maintain since the

"earmg is subjected to considerable shock. Moreover,

since the specd ratios of the Byerlern device are “estab-
lished by gearing, changrng such. ratios requires that the
heavy réduction gearing be changed ThlS it will be
understood, is an expensive, time consuming operation.

The present invention possesses none of the disad-
vantages of the prior art devices mentioned and since it

employs a novel prmc1ple of operatlon which utilizes -

only that gearmg found necessary in ordinary, single
speed presses, it is easily adapted to conventional press
desrgns Other advantages will readily become apparent
from a study of the following description and from the
drawmgs ‘appended hereto.

In' the drawings accompanying this spec1ﬁcatron and

formmg a part of this applrcatlon there 1s shov_vn' for
tion' may assume, and in thésg drawmgs

Figure' 1 is a front elevational view of a press em-
bodying the: present mventlon,

Figure 2 is 4 top plan” view,

Figures' 3" and 4 are eénlargéd, complementary vrews"j'.

" 65
joined -together at the bréak:line to form the compléted

taken along litie x—x of Figure 2 and adapted fo be

section,-and

Figure 5 is a schemafic diagram: of" & combination-

electrical-fluid - circuit found: sititable for <ontrolling

operation of the invéntion and for: coordmatmg its’ opera-‘

tion with the'press with which-it is*employed:

VWhrle the ‘invention- is- hereinafter-disclosed as:being®
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employed with a drawmg press it is'to be clearly under-
stood that this use is illustrative only and that the iaven:
tion may be advantageously employed - with any otlier
suitable apparatus whose operation at more than one

“$peed is desirous.

Frgure 1 1llustrates a conventronal press 10 -having -a
reclprocable slide 11 connected to a crankshaft 12 by
means of a connectmg rod 13 The crankshaft 12:is suit-

"ably journalled -in" the frame of the press and rotation

of the former tecrprocates the slide 11 toward and away
from the bed 14 of the press. Although nof shown; the
‘bed 14 may carry one part of-a forming die. while the
slide 11 may carry a complementary part’ of the die;. Se-
cured to one end ‘of, crankshaft 12 is a bull gear. 15
i t ‘rnesh with a surtable drive” pinion
which, in conventronal smgle speed press. constructions;
is . usually camed by “a_ suitable countershaft. The
countershaft usually carrres 2 flywheel for storing erergy
and the countershaft is adapted to be'rotated by any suit*
able means,

In the embodiment of the invention herein drsclosed
the conventional countershaft is replaced by a drive-
shaft 16 mounted on the press by means of suitable brack-
ets 17, 18. Shaft 16 carries a. drlve pinion 19 which
meshes with ball gear 15 and, in the present construc-
tion, bracket 18 provides dt least a partial guard for
the gears.

As best shown in Fxgures 3 and 4 housmg 17 ro-
tatably support the shaft 16 by means of an anti-friction
bearing 20 while housmg 18 rotatably supports the’ ‘shaft
by means of an anti- frrctlon bearmg 21- In the: present
embodiment, shaft 16 supports a pair of spaced fiywheels
22, 23 each of which is mdependently rotatable .with
respect to the shaft. The: flywheels are-adapted ‘to. -bé'
rotated at différent speeds, by means later to be disclosed;:
and each is preferably of a different Size,

Qecured to” flywheel 22 (see Flgure 4) by smtable
bolts ars axially ‘spaced- apart end walls 24, 25 and an:
intermediate wall 26, End wall 24 is rotatably ‘mounted-
on shaft 16 by means of a bearlng 27 while intermediate-
wall 26 is mounted on the shaft by means of a bearing
28. Shaft 16 terminates intermediate walls 25, 26 for
a purpose ‘10 become clear. End wall 25 is formed to .
pr’owde an mwardly facing cylmder portion 29 in which
4 piston’ member 30 having a transverse face 31 is re-
ciprocable’ axrally of the shaft. Means are .provided

» for locking piston member 30 and end wall 25 agamst
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" normal spacing’ between-tHe ‘disks 34; 35, ~Friction mem-

relatrve rotation and, 4t present, such means comprrses
a plurahty of bolts 32 which pass through apertures; in’
the end wall and are threaded into the _piston member. -
Springs 33 are interposed between the heads. of bolts

-32 and end wall 25 to y1eldably urge the piston member

inwardly of the cylmder portion 29.

Adapted to seat against face 31 -of plston member 30
and’ agarnst the’ adjommg face of intermediate wall 26 are -
réspective disks 34, 35 formed of suitable friction ma-
terial. "For a purpose to be seen, the outer periphery -
of disk 34 is formed to prov1de teeth or splines, which -
miésh with teeth formed in the inner penphery of a ring
member 36 secured to end wall 25 by means_of bolts
37. This construction locks disk. 34 against rotation:.

~relative to the flywheél biit permrts the dlsk a limited -

amount of axial movement. In order to reduce the num-
ber of drfferent parts, disk 35 is srmrlar to drsk 34 and -
is’ mounted in‘a similar manner (but agamst 1ntermed1ate
wall 26) even though it is unnecessary to provide for

“axial movement of this disk.

‘Interposed between' the disks® 34, 35'is a frrctlon mem-
bet 38 having" axrally ‘spaced, opp051tely facmg surfaces .
each engégeable with" a respectlve one of the disks )
that the width of iber 38 is' ‘somewhat less t
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ber 38 has an inner periphery formed to provide teeth,
or splines, which mesh with teeth formed in the outer
periphery of a collar 39 securely keyed to the adjoining

end of shaft 16. Accordingly, friction member 38 is

locked to shaft 16 for rotation therewith but is movable
axially of the shaft for reasons to appear.

.. End wall 25 provides a passage 40 which communicates
with the interior of the cylinder formed by portion 29 of
this wall. A suitable conduit (not shown) connects pas-
sage 40 with a fluid control valve later to be.described,
any -suitable swivel connection being interposed between
the: conduit and end wall 25 to permit the flywheel to ro-
tate relative to the conduit.

. Operation of flywheel 22 and the above-described
clutch mechanism carried thereby is as follows: = Assum-
ing that flywheel 22 is being rotated by means later to be
disclosed and that the parts carried by the flywheel are
in the position shown, shaft 16 will remain stationary
since disks 34, 35 are out of engagement with friction
member 38. If fluid under pressure is now admitted to
the cylinder formed in end wall 25, piston member 30
will be shifted to the left against the resiliency of springs
33." Disk 34 and friction member 38 will also be moved
axially to the left until the friction member is tightly
clamped between the two disks 35, 34. This will lock
flywheel 22 and shaft 16 together and thus cause the
shaft to rotate with the flywheel.

Shaft 16 will be disengaged from flywheel 22 by ex-
hausting the fluid from the cylinder provided by end wall
25. This will permit springs 33 to move piston 30 to the
right to thereby effect disengagement between friction
member 38 and disks 34, 35 and thereupon permit the
flywheel to rotate relative to the shaft.

~ Referring now to Figure 3, flywheel 23 is similar to
flywheel 22 (with the exception of size). Therefore,
corresponding parts are identified by the same reference
characters but with the suffix “a” added. Because of its
size, flywheel 23 requires more support than does fly-
wheel 22; accordingly, end wall 25z is provided with an
outwardly directed axial extension which provides a
stub shaft 41 coaxial with shaft 16 and rotatable in a
bearing 42 carried by a bracket 43 secured to the press
frame. - Since the left side of flywheel 23 is rotatably
carried by bracket 43, intermediate wall 264 is not se-
cured directly to shaft 16 as is.intermediate wall 26, In-
stead, wall 264 is apertured at 44 to pass shaft 16.

* To facilitate assembly and disassembly by maintaining
flywheel 23 generally in alignment with shaft 16 while
bracket 43 is being installed or removed, aperture 44 is
only slightly larger than shaft 16 so that the intermediate
wall 26a can support the left end of the flywheel at such
times, Since the clearance between wall 262 and shaft
16 is slight, a ring 45 of suitable bearing metal may be
interposed between the wall and the shaft to protect the
shaft against possible damage.

Securely keyed to shaft 16 intermediate flywheels 22,
23 is a drum 46 against the periphery of which a brake
shoe 47 is adapted to bear. As generally diagrammatic-
ally shown in Figure 3, brake shoe 47 is carried for move-
ment toward and away from the drum by the piston 48
of a fluid cylinder 49. The brake shoe is preferably
resiliently biased to engagement with the drum by any
suitable means such as by means of a spring 50 interposed
between the shoe and the cylinder. A conduit 51 connects
the rod end of fluid cylinder 49 with a source of fluid
pressure as will later be disclosed.

As previously mentioned, each flywheel 22, 23 is
adapted to be independently driven and, in the presently
disclosed embodiment and as best shown in Figure 2,
separate motors are employed to drive the flywheels.
Flywheel 22 is adapted to be driven by an electric motor
52 while flywheel 23 is adapted to be driven by an elec-
tric motor 53. 1t is preferably to connect motors 52, 53
with their respective flywheels by means of drive belts
54 running in. grooves in the.respective flywheels and

10

15

20

45

50

4

over suitable sheaves carried by the motor shafts. This
type of drive eliminates noisy gears and tends to reduce
shock because of the resiliency of the belts. Moreover,
in the event it is desired to vary the speed ratio between
the flywheels, it is only necessary to change the size of the
sheave on one and/or both of the motor shafts. While the
present embodiment employs two drive motors, it is to
be clearly understood that a single motor could be em-
ployed to drive the flywheels. For example, a motor hav-
ing a shaft extending from each end could be employed,
each shaft extension being adapted to drive a respective
one of the flywheels. )

In the embodiment herein disclosed, drive motors 52, 53
operate at generally the same speed; accordingly, since
the motor sheaves are the same size, while flywheel 22 is
materially smaller than flywheel 23, the latter flywheel
will be driven at a slower speed than will flywheel 22.

Referring to schematic diagram, Figure 5, there is shown
a camshaft 55 which is movable in accordance with move-
ment of the slide 11 of the press. Camshaft 535 may be
driven by any suitable member which moves in a fixed
ratio with the press slide. For example, the camshaft
could be connected to crankshaft 12, drive shaft 16, or
even driven by motion of the slide itself, the only require-
ment being that the camshaft rotate (at least in the
present embodiment) one revolution for each stroke of
the press. For a purpose to be pointed out, camshaft
55 carries an interrupter cam 56 having a lobe 57 and
a speed control cam 58 having a lobe 59,

‘A spring biased, sloenoid operated, fluid valve 60 hav-
ing an inlet, an outlet and an exhaust is connected to a
spring biased, solenoid operated, fluid valve 61 having
an inlet, an exhaust and outlets A and B. The outlet of
valve 68 is connected to the inlet of valve 61 by means
of a conduit 62 while conduit 51 connects conduit 62
with brake cylinder 49. The inlet of valve 69 is adapted
to be connected to a source of fluid pressure while outlet
A of valve 61 is adapted to be connected to the interior
of the clutch cylinder carried by flywheel 22 and outlet
B is adapted to be connected to the interior of the clutch
cylinder carried by flywheel 23.

The solenoid actuator of valve 60 is connected across
power lines L1 and 12 by means of a circuit 63 which
includes normally open contacts 64 of a relay 65 and
normally open contacts 66, 67 of respective actuating
switches 68, 69. The actuating coil .of relay 65 is con-
nected across the power lines by means of a circuit
70 which includes normally closed contacts 71, 72 of
respective actuating switches 68, 69. A shunt circuit
73 is provided around contacts 71, .72 through normally
open contacts 74 of relay 65 and through the contacts of
a normally closed switch 75 which is adapted to be

- opened by lobe 57 of cam 56. The solenoid actuator

55

60

of valve 61 is connected across the power lines by means
of a circuit 76 which includes the normally open con-
tacts of a switch 77 which is adapted to be closed by
lobe 59 of cam 58.

With the arrangement of parts shown in Figure 5, out-

‘let B of valve 61 will be in communication with the ex-

haust of this valve while outlet A will be in communica-
tion with the inlet since . the valve is de-energized. No
fluid will flow to the clutch of flywheel 22, however, be-

. cause valve 60 is de-energized, and in this position, the

65

70

inlet is blocked from the outlet and the latter is connected
to exhaust. When the valve 60 is de-energized, the cylin-
der 49 is also connected to exhaust by reason of its con-
nection to the outlet 62 of valve 68, so that spring 50
holds the brake applied to shaft 16 and thus holds slide
11 of the press in its uppermost position, as herein dis-
closed, or in any pre-selected position depending upon
the angular adjustment of cam 56.

-Assuming that drive motors 52, 53 are running, the
operator may close a switch (not shown) to establish

" flow of current through lines L1 and L2, which in turn

75

will cause current to flow through relay 65 via circuit
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70 .and . normally -closed contacts 71, 72-of. z‘actuatir_xg
switchies 68, 69. .Flow. of-current through the relay will
close. contacts .64 in .circuit 63-and. contacts 74 in:circuit
73. . Since contacts.66, 67 of switches 68, 69 are.norm?lly
open, no current will flow through.circuit 63 at this time
so that valve 60 will remain de-energized. . Note that
closing of contacts 74 will.cause current to flow through
shunt circuit 73 to thereupon. hold relay 65 energized.

For safety purposes, it.is necessary: that the operator
depress both switches 68, 69 in-order to effect operation
of the press and, normally, the operator will be required
to. operate one of these switches with -one hand and the
other switch with the otber hand...When:the operator
closes both switches 68,.69, contacts 71,72 will be opened;
however, since shunt circuit .73 is.compléted, -relay 65
will remain:energized. Closing switches 68, 69 will close
contacts 66,67 and.current will therefore flow through
circuit 63 fo energize solenoid valve 60. When this valve
is energized, its outlet will be placed in. communication
with its inlet and fluid under pressure will thereupon flow
to the inlet of valve 61 via conduit 62. Since valve 61
is not energized at this time, fluid will flow through the
valve from its inlet to-outlet ‘A and thence to the clutch
carried by flywheel 22.- e

Fluid will also flow to cylinder 49 thus withdrawing
brake shoe 47 from engagement with drum 46.. Flow of
fluid to the clutch carried by flywheel 22 will engage
this flywheel with shaft 16 and. thus effect rotation of this
shaft and downward movement of slide 11 as before
described. Since flywheel 22 is rotating at a relatively
high speed, slide 11 will move downwardly at a relatively
high speed and, as before described, camshaft 55 will be
rotated in the direction of the arrow (Figure 5) in syn-
chronization with the slide.

As slide 11 approaches the working portion of its
stroke, lobe 59 of speed control cam 58 will close the
contacts of switch 77 and thereupon energize solenoid
valve ‘61. Energization of valve 61 will connect ‘outlet
A with the exhaust to release the-clutch carried by ‘fly-
wheel 22 and simultaneocusly.connect outlet B with the
inlet to engage the clutch carried ‘by flywheel 23. With
flywheel 23 engaged with shaft 16;the slide will progress
at a slower speed so that the proper drawing action can
take place. ; -

At the completion of the-drawing, operation, camshaft
55 will have rotated sufficiently ‘that lobe 59 of cam 58
will no longer hold the contacts-of switch 77 closed. This
will deenergize solencid valve 61 and once again engage
the clutch carried by flywheel 22 and disengage the clutch
carried by flywheel 23. Accordingly, slide 11 will once
again move at high speed.

As the slide approaches its uppermost or other pre-
selected stopping position, -lobe 57 of interrupter cam 56
will momentarily open the contacts of switch 75. This
will break shunt circuit 73 and de-energize relay 65. De-
energization of relay 65 will open contacts 64 in circuit
63 and contacts 74 in circuit 73. With circuit 63 open,
solenoid 60 will be de-energized to close this valve’s inlet
from its outlet and to connect its outlet to exhaust. This
will disengage the clutch carried by flywheel 22 and also
permit spring 59 to apply the brake to shaft 16 to there-
upon stop the slide at the top of its stroke.

It will be noted that although the contacts of switch
75 are only momentarily broken, relay 65 will remain
de-energized until such time as the operator releases both
actuating switches 68, 69 to permit the latter to return
to the position shown in the drawing. Only when the
latter occurs, will relay 65 be re-energized to prepare the
circuits for the next cycle which will commence when
switches 68, 69 are once again depressed by the operator.
Accordingly, it will be understood that the hereindisclosed
apparatus provides for one-stroke, non-repeat opsration
of a press or the like at relatively low speed during part
of the press cycle and at relatively high speed during
the remainder of the cycle,
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~It will be appreciated that .the thotors 52,63 may be
of the variable speed type whereby-spedds-ofithe: flywhesls
22, 23 may be. quickly changed without necessitating ‘a
change of the drive pulleys, or'a variable spe¢d drive
mechanism may be interposed between tlie:motors and
their - respective fiywheels for the -purpose -of -quickly
changing drive speeds.. In any event, the drive of ‘the in-
venticn: possesses considerable flexibility .and- it-is:toibe.
noted that one or the other of the flywheel drive§: 13
be employed alone to operate the- press in-a:conventiohtl
magnner and to permit repair of one of the .drives without:
stoppage of production. ] L

In vew of the foregoing it will: be apparent:to those
skilled in the art that I have accomplished at; least. the
principal object of my invention and it will also"be-ap--
parent 1o those skilled in the art that the ‘embodimernt
herein described may be variously changed ‘and modified;
without departing from the spirit-of the inventiof; ahd.
that the invention is capable of: usés and hasadvanitages.
not herein specifically described, -hénce it: will ‘b ap-
preciated that the herein disclosed - embodiment is illus<
trative only, and that my invention:is not limited thereto.

1 claim: ' ) oo

1. A power. press having a reciprocable slide, a crank-
shaft having drive connection with said slide to -éffect.
reciprocation thereof, a shaft rotatably supported by said-
press and having driving connection with 'said erank:-
shaft, a pair of flywheels, each-of considerable mass and.
each meunted on said shaft for rotation:relative theretd;
means for rotating said flywheels on said shaft; one fly-
wheel rotating at a greater speed than the other; and
clutch means for said flywheels and selectivély operable’
to engage one or the other of said flywheels with said
shaft and thereby provide rotation of said:shaft and: con-
sequent rotation of said crankshaft and feciprocation of-
said slide at a speed ‘governed by the engaged flywheel; |

2. A power press.having a reciprocable. slide, a. crank-
shaft having drive connection with said slide to effect
reciprocation " thereof, a shaft rotatably supported by
said press and having driving connection with said crank-
shaft, a pair of flywheels of different diameter, each. -
mounted on said shaft for rotation relative thereto, means. -
for rotating said flywheels on said shaft and -constructed:
and arranged whereby the larger flywheel is driven: at:
a lower rotational speed, and a clutch. for:each: of said
flywheels and selectively operable to engage a-respective-
flywheel with said shaft, whereby said ‘crankshaft is ro~
tated and said slide is reciprocated selectively at-speeds
governed by the speed of the engaged flywheel..

3. A power press having a reciprocable slide, a crank-
shaft having drive connection with said slide to effect
reciprocation thereof, a shaft rotatably supported by said
press and having driving connection with said crankshaft,
a pair of flywheels mounted on said shaft for rotation
relative thereto, drive motor means for said flywheels,
belt and pulley connections between said drive motor
means and said flywheels whereby said flywheels may be
rotated at different speeds, and clutch means for said fly-
wheels and selectively operable to engage one or the other
of said flywheels with said shaft and thereby provide ro-
tation of said shaft and consequent rotation of said crank-
shaft and reciprocation of said slide at a speed governed
by the engaged flywheel.

4. A power press having a reciprocable slide, and
means for reciprocating said slide, including a pair of
rotatably mounted flywheels of different diameters, a
separate drive motor for each of said flywheels, each
drive motor having a pulley on its driving shaft and a
belt engaged over such pulley and over the periphery
of a respective flywheel whereby said pulleys may be re-
lated in size to drive the larger flywheel at a slower ro-
tational speed, and a clutch for each of said flywheels
and selectively operable to engage a respective flywheel
and thereby provide for reciprocation of said slide at a
speed governed by.the engaged flywheel.
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. 7
.5, A drawing press having a stationaty die supporting
portion and .a reciprocable die supporting portion mov-
abl¢ through 'a cycle at one speed during drawing
operation and at a higher speed preceding and sub-
sequent to said drawing operation, comprising a pair
of rotatably mounted flywheels, one rotating at a higher
speed than the other, clutch means for said flywheels
and selectively operable to engage one or the other of
said-flywheels and establish a drive connection with said
reciprocable ‘die” supporting portion, and control means
operable during selected portions of the cycle of said re-
ciprocable die supporting portion to engage said clutch
means with the slower rotating flywheel during the draw-
ing operation of said press and to disengage said clutch
means:from said slower flywheel and engage said clutch
means with the faster rotating fiywheel during the time
preceding and subsequent to said drawing operation.

6. A-drawing press having a stationary die supporting
portion ‘and a reciprocable die supporting porticn mov-
able through a cycle at one speed during drawing opera-
tion and at a higher speed preceding and subsequent to
said-drawing operation, comprising a pair of rotatably
mounted flywheels and means for driving said flywheels,
one flywheel being of greater diameter than the other
and ‘rotating at a slower speed, a clutch for each of said
flywheels -and selectively operable tc engage a respective
flywheel . and establish a drive connection with said re-
ciprocable die supporting portion, and coatrol means op-
erable during selected portions of the cycle of said re-
ciprocable die- supporting portion to engage one clutch
with the larger and slower rotating flywheel during the
drawing operation of said press and to disengage said
one clutch and engage the other clutch with the smaller
and faster rotating flywheel during the time preceding and
subsequent to said drawing operation.

ot
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7. A drawing press having a ‘stationary die support-
ing portion and a reciprocable die supporting portion
movable through a cycle at one speed during drawing op-
eration and at a higher speed preceding and subsequent to
said drawing operation, comprising a shaft rotatably
mounted on said press and having driving connection with
said reciprocable die supporting portion, a pair of flywheels
of different diameters, each mounted on said shaft for ro-
tation relative thereto, a separate drive motor for each
of said flywheels, each drive motor having a pulley on
its driving shaft and a belt engaged over such pulley
and over the periphery of a respective flywheel whereby
said pulleys may be related in size to drive the larger fly-
wheel at a slower rotational speed, a clutch for each of
said flywheels and selectively operable to engage a re-
speciive flywheel and establish driving connection with
said shaft, and control means operable during selected
portions of the cycle of said reciprocable die supporting
portion to operate the clutch associated with the larger
and slower rotating flywheel to engage such flywheel
with said shaft during the drawing operation of said
press, and being operable to operate the other clutch as-
sociated with the smaller and faster rotating flywheel
to engage such flywheel with said shaft during the time
preceding and subsequent to said drawing operation while
rendering said first clutch ineffective.
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