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5 Claims.

This invention relates to hydraulic machinery,
and in particular to speed control mechanism

for hydraulic presses.

Hydraulic presses are employed in the metal-
working art to perform various kinds of work in
the fabrication of metal manufactures. The
latter may be fabricated as the result of form-
ing, bending or drawing operations, in which
the press is called upon to operate at different
speeds during the power stroke, depending on
the nature of the work and the character of
the metal on which the work is performed. The
last two factors may necessitate a press speed
‘which is not constant throughout the length of
the stroke but may require abriipt changes in
speed at any position in the stroke. In the case
of the press fabricating articles on a quantity
production basis, it is desirable that the changes
in speed of the press, demanded by the character
of the work, shall be uniform for each excursion
of the press in order that each article shall con-
form to the same dimension, configuration, etc.
" The primary object of the present invention
is to provide a simple and inexpensive mecha-

nism for automatically controlling the speed of.

a hydraulic press in accordance with a prede-
termined schedule, and for assuring an exact
repetition of\the speed control during every
subsequent excursion of the press.

Other objects are to provide an improved
structure by which the speed of a hydraulic
press can be accurately controlled -at any posi-
tion within its stroke, and continuously through-
out its stroke; to provide in the combination of

a hydraulic press and a servomotor hydraulic-
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control mechanism and actuated by the move-
ment of the préss plunger or platen. The rela- °
tive movement between the linkage and the

plunger is gradated in accordance with a pre-

determined determination of schedule, which

can be readily replaced or substituted depending

on the charadter of the work being done by the

press.

Other objects and features will be apparent as
the following specification is perused in con-
nectlon with the accompanying drawings.

'In the drawings:

Figure 1.is a fragmentary elevational view of
a .combined hydraulic press and variable de- -
livery pump provided with the improved device
for controlling the instantaneous speed of the

.press. This figure shows the position of the

linkage for controlling the speed of the press

- gt the time the platen is in its fully retracted or
20 :
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control mechanism, a deviee by which the con- -

trol mechanism can be controlled to regulate
the instantaneous speed of the press; to provide
in the combination of a hydraulic press and a

servomotor hydraulic control mechanism a. de-.

vice responsive to the instantaneous position of
the press anywhere along its stroke for control-
ling the speed of the press at that position, and
operating through the hydraulic control mecha-
nism.
A final and more general object is to prov1de
a mechanism which can be readily adapted to
-existing hydraulic presses for automatically con-
- trolling the speed of the press at will, and for
~quickly’ changing a schedule of speed into an-
other speed schedule without. affecting the uni-
;for;mty of the current speed-schedule as be-
‘repeated excursions of the press.

The above objects are attained, in brief, by'
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y-:providmg a hnkage connected to the servomotor 53

neutral position.

Figure 2 is a cross sectional view taken along
the line 2—2 in Figure 1, but somewhat dimin-
ished in size. X

Pigure 3 is a plan view looking down on the
line 3—3 in Pigure 1, in the direction of the
arrows. . .

Figure 4 is a longitudinal sectional view, partly
in elevation, of & reversible variable delivery
pump. employed in connection with the press
shown in Figure 1.

Figure 5 is a fragmentary elevational view .
of the press and delivery pump, with the control
linkage shown in the p051tion of down-stroke
of the press.

Figure 6 is a view similar to Figure 5, but
showing the confrol linkage in the position of
up-stroke of the: press.

Referring to the drawings in detail, the main
operating cylinder of the hydraulic press is in-.
dicated generally by the reference character §,
and projecting from the lower part of the cylin-
der there is a plunger or ram 2 to which is se-
cured a platen 3. The cylinder  is supported
preferably in a vertical direction in any suitable
manner, and as illustrated this support takes
the form of a rectangular frame constituted of
four or more vertical stanchions or hollow col-
umns 4§, which rise up from a bed plate (not
shown). - A horizontally extending head plate
5 is carried by the top of the columns 4, and
the upper surface of the plate supports a var-
iable delivery pump, generally designated 6, also
a surge tank 1. This pump will be described in
detail in connection with Figure 4. The surge




2
tank is of well known construction and needs no
detailed description.

There is secured to the pia;ten 3 an outwardly -

extending bracket, generally designdted 7', to
which is secured, as by screws 9, a metal cam
plate 8 which has its right-hand edge machined
to a particular configuration for purposes which

will appear presently. From the upper end of

the bracket 1T’ there extends an arm i which
projects horizontally, and has an opening for re-
ceiving a vertical control rod (2. A collar 13 is
pinned, as at {4, to the control rod and bears
against the upper surface of the arm ti. The
rod 12 is guided by brackets {5 which project
from the main cylinder { and the metal plate
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5, the rod terminating at its upper end in an

enlargement or collar 16.

As seen more particularly in Figure 2, there is
a pair of L-shaped brackets 17 bolted to the two
opposite columns 4, and to which are secured in
‘any suitable manner the opposite ends of a.rod
18. About midway between the brackets 17, loose-
ly carried by the rod 18, there is a bellerank
lever 18 having.legs of unequal length. The
longer leg terminates in a follower 28, which is
adapted to roll along the machined portions of
the metal plate 8. The shorter leg of the le-
ver (9 is pivoted, as at 21, to a long upright
link rod 22 which passes loosely through the low-
er bracket 15 and terminates in a bifurcated yoke
23. Positioned about midway of the length of
the rod 22 there is a collar 24, pinned to the
rod. A compression spring 25.is inserted be-
tween the collar 24 and the upper surface of the
lower bracket 5. . i

There is secured to the plate 5, as by the bolts
26, an upright 27 which carries a pivot 28 for a
lever 29 (Figure 3). The end of the lever op-
posite from the pivot 28 is pivoted to the bifur-
cated yoke 23 of the rod 22. The middle portion
of the lever 29 is provided with a hub 30, which
serves as a pivot bearing for a modified form of
bellcrank lever 31, one end of which terminates in
a roller 32 which bears against the collar {6 of
the control rod {2. The opposite end of the le-
ver 31 is pivoted, as at 33, to a downwardly ex-
tending link 34, which is secured to an arma-
ture 35 of a powerful electromagnet 36. Wires
37 are taken from the electromagnet for energi-
zation purposes. The lever 3! is provided with
an intermediate pivot 38, on which rotates a
link or rod 39, pivoted at its upper end to one
apex of a triangular plate 40. The servomotor
control valve stem 41 is pivotally secured to the

second apex of the plate 40, and a link 42 piv-

otally secured to the remaining apex of the plate
40. The link 42 is pivotally mounted on an
ear 43 which extends outwardly from the cyl-
inder head 44 of the variable delivery pump 6.
The details of the latter are shown in Figure 4.

The variable delivery pump § includes a pump
casing 45, having a chamber 46 containing bear-
ing pads 47 supporting and guiding the horizon-
tal reciprocation of the pump shiftring or flow-
control member 48. " The latter, as is known to
. those skilled in the art, controls the delivery
of the variable delivery pump 6 so as to advance
or return the plunger 2 of the press !, or to cause
it to remain in a neutral position depending upon
the eccentricity of the shiftring 48 from its neu-

tral position. It will be understood in this con-

nection that the press ! is of the double-acting
type in which the fluid, usually oil, fed and con-
trolled by the variableAdelivery pump 8, causes
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the piston within the press | to be forced down-
wardly and then to be retracted back to its ini-
tial position. o

Secured, as at 49, to the shiftring 48 is the
threaded end 50 of the servomotor piston rod
51, which passes through the bore 52 in the
pump casing 45 and carries at its opposite end
the piston head 53. The latter reciprocates with-
in the stepped -cylinder bores 54 and 5% in the
servomotor casing 56. The bores 54 and 55 are
provided with annular enlargements 57 and 58,
having ports 59 and 60 to which are connected
the pipe lines 6! and 62, respectively. The pis-
ton rod 51 contains a central longitudinal bore
which carries a fixed sleeve 63, having ports 64
and 65 opening into the inner bore of the sleeve.
The piston rod 51 likewise is provided with ports
66 communicating with the ports 6%, and like-
wise with an annular space 67 -adjacent the
port 68,

The piston rod 5! is provided with axially
bored passageways 68 running from the right-
hand face of the piston head 53 to the annular
space 81. The piston rod 51 is bored out to re-
ceive a compression spring 69, one end of which
engages the end of the bore and the other end
engages the reduced diameter portion or valve
head 76 of the servomotor control valve stem
‘4i. ‘This reduced diameter portion or valvé head
10 is movable to and. fro within the inner bore
of the sleeve §3. The valve rod 41 carries a disc-
like baffle member 72 before it enters a bore
within the plug 73 carried by a bore 74 in the

servomotor cylinder head 44. A packing 15 and -

gland 76 reduce fluid leakage around the valve
rod 4{.. Communicating with the servomotor
cylinder head 44 is a leakage duct 17, which is
connected to the enlargement 58 by the leakage
pipe 78. The latter serves to carry away any
fluid leaking past the plug 73.

Secured to the shiftring 48 is the threaded
end 79 of a centering rod 80. The latter is pro-
vided with an enlargement 81, beyond which is
a reduced portion 82. On opposite sides of the
enlargement 8{ are collars 83 and 84, slidably
mounted upon the reduced portion 82 and the
centering rod 80, respectively. The centering
device casing 85 is provided with an annular
internal flange 86, against which the collars 83
and 84 are urged by coil springs 88 and 87 with-
in the casing 85 and cap 89, respectively. A

- threaded port 90, normally closed by a plug, per-
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’ move upwardly and the servomotor valve stem -
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mits access to the interior of the cap 89 so as to
check the condition of the spring 81.

In the operation of the press and variable
delivery pump combination, the electromagnet
36 is energized by closing the switch in the usual
manner. The energization of the electromagnet
causes the latter to draw_its armature 35 down-
wardly, as can be seen more clearly in Figure 5.
Assuming that the linkage has the relative po-
sition indicated in TFigure 1 before the electro-
magnet is energized, the downward movement of
the armature 35 will cause the link 34 to move
downwardly, and will cause the lever 31 to swing
about its large central pivot. A study of Fig-
ure 5 will show that the rod 39 is caused to

41 is caused to move inwardly. ‘This, in turn,
compresses the coil spring 69 and shifts the
valve head 70 to the left, uncovering the port
65 in the sleeve .63. Pressure fluid from a pilot
pump (not shown) is thus permitted to pass
through the line 61, into the port 66 of the pis-
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ton, and through the port 65 of the sleeve 63,
" into the open space to the right of the piston
head 53.
piston head 53 and the piston rod 51 to the
left, together with the pump shiftring 48, the
centering rod 80 and collar 81, thereby compress-
ing the centering spring 87. While the piston
rod 51 is moving to the left, the fluid. within
the annular enlargement 58
. through the pipe line 62, info the surge tank 1.
With the pump shiftring 48 shifted to the left
of its neutral position in this manner, the pump
45 discharges pressure fluid into the space above
the plunger in the press I, by way of the line
81, thus forcing the plunger downwardly.

. The surge tenk T ordinarily contains a surge

This pressure forces the servomotor

is discharged

10

valve (not shown), which is well known to those '

 gkilled in the art and which valve opens auto-
. matically in respense to the gravitational descent
of the plunger and admits fluid into the space
-.above the plunger from the surge tank until the
platen encounters resistance. When this occurs
the surge valve automatically closes and pres-
sure is built up within the space on top. of the
cylinder. This pressure may be transmitted in
any suitable manner to a tonnage control valve,

20

which is also well known in the art, and the func- -

tion of which is to open-~circuit the electromag-
net 36 when the platen 3 has reached its lower-
most position. An example of a suitable form
~ of tonnage control j)alve is shown in the Ernst
patent, Re. 19,694, granted September 10, 1935.
Instead of determining the lowermost limit of
the platen by the pressure built up in the cham-
ber immediately above the press plunger, this
limit of travel may be set by the use of a posi-
tional reversing switch, which depends for its
operation on the position of the platen with re-
spect to the supporting frame, and has for its
purpose, as in the case of the tonnage control
valve, the deenergization of the electromagnet 36
when the platen has reached its lowermost posi-
tion. :

As stated hereinbefore, certain classes of work
do not require a constant velocity of the down-
wardly moving platen, but instead may require
a fast speed during a cerfain portion of the
power stroke and then a different speed during
another portion thereof. The number of com-
binations of different speeds is multitudinous and
depends on the character of the work and the
kind of material on which the press is operating
for the moment. In accordance with the present
invention, I have provided a cam and follower
mechanism which controls, in a variable man-
ner, the distance which the valve stem 4i will
move inwardly during the downward excursion
of the platen and in accordance with a prede-
termined speed schedule. _

Assuming that the cam takes the general shape
of that indicated in Figures 1, 5 and 6, it is fur-

" ther assumed that the electromagnet has been
energized and that the valve stem 41 is moved
inwardly to cause the platen 3 to descend. As
the platen moves downwardly the machined sur-
face of the metal plate 8 moves with the platen
under the roller 20, and depending cn the shape
of the surface, will cause the bellcrank lever
19 to rotate cn its shaft 18. Assuming, for ex-
ample, that this plate has a hump which extends
to the right, as seen in the drawings, the down-
ward movement of the plate 8 will cause the upper
leg 19 to move counterclockwise, pulling the rod
92 downwardly. The lever 28, to which ‘the rod
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22 is attached, will move downwardly about the
pivot 28, and carry with it the hub 30. Inasmuch
as the rod 34 of the electromagnet is rigidly held
in its lowermost position, the upper end of this
rod serves as a fixed pivot so that as the hub
30 descends, this movement will, in turn, cause
the lever 31 to rotate about the pivot 33 and will
give the rod 39 a downward pull. This, in effect,
causes a retraction of the valve stem 41.

As the valve head 70 moves to the right as
the result of the valve stem 41 being drawn out-
wardly, the port 64 in the sleeve 63 uncovers,
permitting the pressure fluid which has collected
to the right of the piston head 53 to exhaust
through the longitudinal port 68, and through
the port 64 into the central opening containing
the spring 69, out through the diagonal ports 5%
and into the annulac enlargement 58,.and thence
through the pipe 62 back to the surge tank. The
spring 87 will now move the piston 53 to the
right to cover port 64 by head 18.

As the roller 20 ascends the ineline cn the
cam plate 8, the valve stem 41 is moved farther
and farther to the right until when the dwell
92 is reached, the flow-control member or shift-
ring 48 has been shifted to the right to such an |
extent that the output of the delivery ‘pump 45
is fairly low. Under these conditions the speed

-with which the plunger in- the press 1 descends

is correspondingly low, and this speed is main-
tained during that part of the time that the
roller 20 traverses the dwell portion 92.. It will
be noted in this connection that the compression

. spring 25 urges the rod 22 upwardly, and there-
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by causes the roller 20 to follow the contour of
the cam 8 quite closely. The spring 25 should
be sufficiently strong to not only overcome the
weight of the total linkage but also to compress
the spring 69.

As the platen 3 continues to descend, carrying
with it the cam 8, the roller 20 will follow the
track portion 93, in which case the valve stem
41 will again move inwardly, uncovering the port
65 to admit pressurs fluid to the right-hand side
of the piston head 52. Thus, the piston head 53
is urged to the left intil the valve head 10 again
covers the exhaust port 65, causing the shift-
ring 48 also to move to the left to increase the
speed of the press nlunger 2 ‘and platen 3. The
spring 87 will be compressed under these condi-
tions. When the dwell 94 is reached, the speed
of the plunger 2 will have been increased to ap- |

' proximately two-thirds of its maximum value,

65

60

which conveniently may represent the lower-
most point-of travel of the platen. )

1t is obvious that the cam plate 8 may be pro-
vided with any configuration, including any num-
ber of dwell portions and also any number of in-
clined or declined surfaces, with any angle of
intlination or declination; in order. to cause the
press plunger to vary its speed at any point in its
stroke, these speeds being governed by the char-
acter of the work being performed—that is,

. whether it is a bending, forming or pressing job.

65

70

78

As stated hereinbefore, when the platen has
reached its lowermost position, the elactromagnet
36 is immediately deenergized by any suitable and
well ‘known form of pressure or positional re-
versing switch, and thus the platen is ready. to
return.

While the platen is moving downwardly and
the eleétromagnet 36 is energized, it will be noted
that the control-rod (2 also slides downwardly
in its guiding arms 15, and the roller 32 is movad
upwardly away from the head 16 of the contrcl
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rod. However, as soon as the electromagnet 36
is deenergized, the lever 31 is caused to rotate
on its pivot at the hub 30, due to. the weight of
the roller and the force ‘exerted by the compres-
sion spring 69, causing the rod 39 to be .moved 5
downwardly, as shown in Figire 6, and also caus-
ing the roller 32 to contact with the collar i6
on the control rod 12. The downward movement
of the rod 39 moves the valve stem 41 to the
right, which causes the valve head 70 to uncover
the port 64. The pressure fluid contained to
the right of the piston head is therefore ex-
hausted through the ports 68 and 64, through
the diagonal ports 55 and the line 62 to the
surge tank. Pressure fluid is admitted from the
pipe line 61 to the annular enlargement, 57 and
therefore to the left-hand side of the piston
head 83, causing the latter to be moved to the
right. The piston head 53 therefore moves the
shiftring or flow-control member 48 through the
heutral position to its extreme right-hand posi-
tion. This movement of the shiftring also causes
the centering rod 80 to move and place the spring
88 under compression.

It is well known in the art that when the
flow-contyol member or shiftring is shifted from
right to left, through neutral, the variable deliv-
ery pump 45 will pump pressure fluid through
the pipe 96 to the under side of the piston head
in the cylinder ! of the press. Thus, the plunger
2 starts to move upwardly, carrying with it the
cam plate 8 and causing the bellcrank lever i9
to oscillate about its pivot 18. As the platen
moves upwardly, the arm {1 picks up the collar
13 and proceeds to move the control rod i2
upwardly. This upward movement of the rod
causes the collar 16 to contact with the roller
32, and as seen more clearly in Figure 1, causes
the lever 31 to be rotated at its hub 30, pushing up
the rod 39 and moving the valve stem 41 inward-
ly. As explained hereinbefore, this movement
of the valve stem causes the piston head 53 to
move to the left by admitting pressure fluid to
the right-hand side of the piston head, so that
the shiftring 48 is returned to its neutral or
no-stroke position. This movement of the shift-
ripg is acceler\ated by the spring 88, which is now
permitted to relieve itself of its compressional
strains. Thus the plunger 2 has now reached
its uppermost—that is its neutral or no-stroke
Dosition, awaiting further energization of the
electromagnet 36 to continue its pressing or bend-
ing operation. It was pointed out that during
this upward movement of the plunger 2 the
roller 268 retraces the track along the cam 8.

Inasmuch as the electromagnet 36 is in a
deenergized condition, its core or armature 35
is free to move so that all motion of the link-
age, brought about by the oscillations of ‘the
lever 19, merely causes the armature to move up .
and down within the electromagnet without
‘causing any movement of the rod 39. The
springs 87 and 88, which assist in: bringing the
shiftring 48 back to neutral when the latter has
been moved to the right or left of neutral depend-
ing on the position of the piston head 53, are suf-
ficiently stiff to hold the servo-motor at its full-
‘stroke position during the vertical oscillations of
. therod 22. 'The compression spring 69 also tends
T to prevent any undesired movement of the valve
~stem 41 to the left. Consequently, while the
“Ceirfi ‘and roller mechanism 8, 20 exerts a decided
" effeet on- the instantaneous ‘speed of the platen _
** during its descent or work-stroke operation, this
‘mechanism exerts no effect whatever during the 75
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time that the platen is moving. upwardly. The
latter may, therefore, be retracted at any prac-
tical maximum speed.

From the foregoing it is evident by reason of
the fact that the cam plate 8 is secured to the
platen, or any other suitable moving part of the
press, and since the linkage, including the bell-
crank lever {9, has fixed pivot points, that the
speed of the press at,any point in its downward
travel is exactly duplicated during each excursion
of the plunger. Consequently, when the most.
favorable speed schedule has been determined for
a given character of work, and translated into a
contour on the cam plate 8, the press will oper-
ate at that speed, which is a very important con-
sideration in quantity production work. It is no

longer necessary to regulate these instantaneous

speeds by hand, employing merely the skill of the
operator, but by the use of the cam and roller ar-
rangement this speed can be accurately predeter-
mined and even more accurately duplicated.

No claim is made in this application on the
use of the centering springs 87 and 88, which assist
in returning the flow-control member or shift-
ring 48 to its neutral position as-the valve stem
41 is moved, since this subject-matter has been
disclosed and claimed. in Ernst Patent No.

2,184,665, In that application it was also pointed

out that centering springs serve to shift the flow-
control member to a heutral or no-delivery posi-
tion when the power connected to the pilot pump,
which supplies fluid to the servomotor, or the
power for operating the delivery pump itself, is
interrupted. By returning the flow-control mem- ‘
ber to its neutral position, upon failure of power,
the operation of the delivery pump as a motor

‘and the consequent coasting down of the press

platen under its own weight are prevented.

It will be understood that T desire to compre-
hend within my invention such modifications as
come within the scope of the elaims and the in-
vention. _

Having thus fully described my invention, what
I claim as new and desire to secure by Letters
Patent, is: o

1. The combination of a hydraulic press con-
taining a piston which terminates in a platen
and a variable delivery pump including a flow-
control member for controlling and supplying
bressure fluid alternately to the opposite sides of
the piston whereby: the piston moves first on its
working stroke and then returns, a servomotor
piston in said delivery pump for shifting said
flow-control member in order to control the sup-
Plying of pressure fluid to the press, the move-
ment of said piston being controlled by.a valve
associated with the piston, means including an
electromagnet and an armature therefor for
initially moving the servomotor valve to cause
the press piston to start -ts working stroke,
means for controlling the further movement of
the servomotor valve in a predetermined manner
‘and in accordance with the position of the press
piston in its stroke, said last-mentioned means
including a cam secured to said blaten and a co-
operating follower, a first lever pivoted at one end
on the press and connected st the other end to
said follower through a follower rod, and a second
lever pivotally mounted on said first lever and
connected at one end.to said armature and at
the other end connected to the servemotor valve
through g connecting rod, said electromagnet
when energized to initiate the working stroke
serving to hold the armature in & fixed position
by which a fixed pivot is provided fof said second




2,278,721
‘connected to the servomotor valve through a

lever whereby the connecting rod secured to the
second lever pushes the servomotor valve to one

of a plurality. of on-stroke positions determined |

by the relative positions of the cam and its fol-
lower in order to vary the instantaneous speed of
the press platen.

2. The combination of a hydraulic press con-
taining a piston which terminates in a platen
and a variable delivery pump including a flow-
control member for conirolling and supplying
pressure fluid alternately to the opposite sides of
the piston whereby the piston moves first on its

working stroke and then returns, a servomotor

piston in said delivery pump for shifting said
flow-control member in order to control the sup-
ply of pressure fluid to the press, the movement
of said piston being controlled by a valve asso-
ciated with the piston, means in(?iuding an elec-
tromagnet and an armature therefor for initially
moving the servomotor valve to cause the press
piston to start its working stroke, means for con-

trolling the further movement of the servomotor

valve in a predetermined manner and in accord-
ance with the position of the press piston in jts
stroke, said last-mentioned means including a
cam secured to said platen and a cooperating
follower, a first lever pivoted at-one end on the
press and connected at the other end. to said
follower through a follower rod, a second lever .
pivotally mounted on said first lever and con-
nected at one end to said armature and at the
“other end connected to the servomotor valve
through a connecting rod, said electromagnet
when energized to initiate the working stroke
serving to hold the armature in a fixed position
by. which a fixed pivot is provided for said second
lever whereby the connecting rod secured to the
second lever pushes the servomotor valve to one
of a plurality of on-stroke positions determined
‘by the relative positions of the cam and its fol-
lower in order to vary the instantaneous speed of
the press platen, said electromagnet upon de-
energization permitting the armature to float and
to render movable the pivot of the second lever
whereby the relative movements of the follower
over its cam are independent of the movements
of the servomotor valve, and means including

the servomotor and operable on the deenergiza--

tion of the electromagnet for causing retraction
of the press piston to its initial position.

3. The combination of a hydraulic press con-
taining a piston which terminates in a platen
and 3 variable delivery. pump including a flow-
control member for controlling and supplying
pressure fluid alternately to the opposite sides of
the piston whereby the piston moves first on its
working stroke and then returns, a servomotor
piston in- said delivery pump for shifting -said
flow-control member in order to control the sup-
- ply of pressure fluid to the press, the movement
of said piston being controlled by a valve associ-
ated with the piston, means including an electro-
magnet and an armature_ therefor for initially
moving the servomotor valve to cause the press
piston to start its working stroke, means for con-
trolling the further movement of the servomotor
valve in a predetermined manner and in accord-
ance with the position of the press piston in its
stroke, said last-mentioned means including a
cam secured to said platen and a cooperating
follower, a first lever pivoted at one end on the
.press and connected at the other end to said fol-
lower through a follower rod, a second lever pivot-
ally mounted on said first lever and connected at
one end to said armature and at the other end
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connecting rod, said electromagnet when ener-
gized to initiate the working stroke serving to
hold the armature in a fixed position by which
a fixed pivot is provided for said second lever -
whereby the connecting rod secured to the second
lever pushes the servomotor valve to one of a
plurality of on-stroke positions determined by
‘the relative positions of the cam and its fol-
lower in order to vary the instantaneous speed
of the press platen, said electromagnet upon de-
energization permitting the armature to float
and to render movable the pivot of the second
lever whereby the relative movements of the fol-
lower over ifs cam are independent of the move-
ments of the servomotor valve, and means asso-
ciated with said second lever for moving the
servomotor valve in a direction such as to cause
the press piston to return to its initial position.
. 4, The combination of a hydraulic press con-
taining a piston which terminates in a platen
and a variable delivery pump including a flow-
control member for controlling and supplying
pressure fluid alternately to the opposite sides

‘of the piston whereby the piston moves first on

its working stroke and then returns, a servomotor
piston in said delivery pump for shifting said
flow-control member in order to control the sup-
ply of pressure fluid to the press, the movement
of said piston being controlled by a valve associ-.
ated with the piston, means including an electro-
magnet and an armature therefor for initially
moving the servomotor valve to cause the press
piston to start its working stroke, means for con-
trolling the further movement of the servomotor
valve in a predetermined manner and in accord-
ance with the position of the press piston in its

‘stroke, said last-mentioned means including a -

cam secured to said platen and a cooperating
follower, a first lever pivoted at one end on the -
press and connected at the other end to said fol-
lower through a follower rod, a. second lever
pivotally mounted on said first-lever and con-
nected at one end to said armature and at the
other end -connected to the servomotor valve
through a connecting rod, said electromagnet
when energized to initiate the working stroke -

- serving to hold the armature in a fixed position
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by which a fixed pivot is provided for said second
lever whereby the connecting rod secured to the
second lever pushes the servomotor valve to one
of a plurality of on-stroke positions determined

* by the relative positions of the cam and its fol-
. lower-in order to vary the instantaneous speed
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of the press platen, said electromagnet upon de-
energization permitting the armature to float
and to render movable the pivot of the second
lever whereby the relative movements of the fol-
lower over its cam are independent of the move-
ments of the servomotor valve, and means asso-
ciated with said second lever for moving the
servomotor. valve in a direction such as to cause
the press piston to return to its initial position,
said last-mentioned means comprising a roller
counterweight secured to the second lever oppo-~
site the position where said lever is connected to
the armatute, said counterweight being adapted
to swing the second lever about its pivot on the
first lever when the armature is in a floating
state within the electromagnet.

5. The combination of a hydraulic press con-
taining a piston which terminates in a platen
and a variable delivery pump including a flow-
control member for controlling and stipplying
pressure fluid alternately to the opposite. sides of




6

the piston whereby the piston moves first on its
working stroke and then returns, a servomotor
piston in said delivery pump for shifting said
flow-control member in order to control the sup-
ply of pressure fluid to the press, the movement

5

of said piston being controlled by a valve asso- -

ciated with the piston, means including an elec-

tromagnet and an armature therefor for initially

moving the servomotor valve to cause the press
piston to start its working stroke, means for con-
trolling the further movement of the servomotor
valvé in a predetermined manner and in accord-
ance with the position-of the press piston in its
stroke, said last-mentioned means including a
cam secured to said platen and a cooperating
follower, a first lever pivoted at one end on the
press and connected at the other end to said
follower through a. follower rod, a second lever
pivotally mounted on said first lever and con-
nected at one end to said armature and at the
other end connected to the servomotor valve
through a connecting rod, said electromagnet
when energized to initiate the working stroke
serving to hold the armature in a fixed position
by which a fixed pivot is provided for said second
lever whereby the connecting rod secured to the
second lever pushes the servomotor valve to one
of a plurality of on-stroke positions determined
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by the relative positions of the cam and: its .fol- _
lower in order to vary the instantaneous speed -
of the press platen, said electromagnet upon de-
energization permitting the armature to float
and to render movable the pivot of the second
lever whereby the relative movements of the fol-
lower over its cam are independent of the move-.
ments of the servomotor valve, means associated
with said second lever for moving the servomotor
valve in a direction such as to cause the press
piston to return to its initial position, said last-
mentioned means comprising a roller counter-
weight secured to the second lever opposite the
position where said lever is connected to the
armature, said counterweight being adapted to
swing the second lever about its pivot on the first
lever when the armature is in a floating state
within the electromagnet, and means for stopping
the press piston when it has returned to its
initial position, said last-mentioned means com-
prising a control rod adapted to be engaged at

_one end by the platen when the press piston has
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returned to its initial position, the other end of
said control rod being adapted to engage said
roller counterweight which - causes said second
lever to move on its pivot and to return the flow-
control member to neutral.
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