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7 Claims.

This invention relates. to. mechanism for con-
trolling -a. hydraulic press. In the use of such
presses. on. certain operations, it is desired that
the machine be foot-controlled, that the machine

5 continue to operate as long as the foot pedal
is depressed, and that the machine glways come
‘to rest in raised or mopera,tlve position after
the pedal is released.

"This method: of operation has been heretofore

14y common in. mechanically operated presses, and

it is the general object of my invention to. pro-
" vide.improved control mechanism through which
these desired results may be effectively and con-
veniently- attained in a hydraulic machine.
$a;:. - A further object of my invention is to provide
8. control mechanism for a hydraulic press which
normally: holds the actuating mechanism of the
press inoperative but which releases said mecha-
nism. for. continuous automatic operation when a
20- foot: pedal.is depressed by the operator.

My invention further release to arrangements
and-combinations -of parts which will be here-
mafter described.and more partlcu]arly pointed
out in the appended claims.

25 A_preferred form of the invention is shown-in
the drawings, in which

Fig, 1. is a side elevation of a hydraulic press
having my improved control mechanism applied
thereto;

s0 Eie. l2.is an enlarged side view of certain parts
shown in Fig, 1.

Fig. 2.is an enlarged side elevation. of the
control mechanism;

Pig. 3 is. an enlarged side elevation of the main
valve. of, ‘the hydraulic press, and

Fig. 4'is an enlarged detail view looking in the

" direction of:the arrow 4:in Fig, 2.

Referring. to Fig. 1; T have shown a hydraulic

press comprising a base or platen 10, an upright
40 Support. i and a top frame member 12: A tool
holder i4:is mounted to slide in vertical guide-
ways 15:in the front face of the support i1 and is
connected by a. piston rod 16 to a piston 17 slid-
able.in.a main cylinder 18 mounted at the front

3

>

45 Of:the.top frame member 12.

The . upper and lower ends of the cylinder (8
are connected through pipes 20 and 21 to a main
valve .V, provided with a supply pipe 24 and an
.exhaust pipe or connection 25. Oil under pres-

50 sure is furnished .to. the supply pipe 24.from a
pump. or-other suitable source.of supply.

“The:main valve, preferably comprises a casing

30. (Fig. 3). having a longitudinal intake passage-

31;.connected to the, supply pipe 28.and a longi-

5§ tudinal exhaust passage:32 connected to the.ex-.

(Cl. 121—38)

haust pipe 25. Ports 33, 34, 35:and 38 connect the
intake passage 31 with the valve cylinder 4§ in
which a piston valve 41 is slidable. The valve &1
comprises a plurality of short piston. elements
spaced apart and mounted on a piston rod 42.

The exhaust passage 32 is connected by ports
44 and 45 to the valve cylinder 48. The pipes 20
and: 24 are connected to ports 46 and 47 in the
casing 30,

When:the valve &1 is in the normal or inopera-
tive position shown in Fig, 3, the ports 4§ and
41 are closed, the intake passage 31 is connected
to the cylinder 88 through the intake ports 33
and: 35, and the cylinder 40 is connected through
the exhaust ports 44 and 45 tc the exhaust pas-
sage 32, so that the cutput of the pump circulates
freely. and is immediately returned through the
exhaust pipe 26 to the pump or storage tank.

With the parts in the position described and
with:the ports 46 and\ 47 closed, no oil can enter
or-leave the cylinder 18 and the piston and tool
holder are locked in raised position.

If the valve rod 42 and the piston valve 4i are
moved - downward, the exhaust port 45 will be
closed; also the intake ports 33 and 34, and the
intake port 35 will be connected through the
port 47 and pipe 23 to the upper end of the main
cylinder {8. At the same time the pipe 21 will
be connected through the port- 46 and exhaust
port 44 to the exhaust passage 32. A working or
down stroke of the press will then take place.

If the valve 41 is raised above the position
shown in Fig. 3, the intake ports 35 and 386 and
the exhaust port 44 will be closed, the intake
passage 3! will be connected through the ports
34-and 46 and the pipe 2! to the lower end of
the cylinder i8; and the upper end of the cylin-
der will be connected through the pipe 290, port
47 and exhaust port 45 to the exhaust passage 32,
thius. effecting an upward or return movement
of ‘the piston i1 and the tool holder i4 associ-
ated therewith.

The parts thus far described are of a more
or less usual construction and are shown and de-
seribed. for purposes of illustration.

I.will now describe my improved mechanism
for controlling the operation of the hydraulic
machine previously described. For this purpose
I provide.a bell crank 59 pivoted at 51 and hav-
ing. a handle extension §2. The depending arm
of the bell crank 50 is connected by a link 83 to a
bell: crank 54 mounted on a short shaft 55, The
second arm 56.0f the bell crank 56 is connected
by.a link-57-to a lever 58, pivoted at 59 and con-
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nected by & link 60 to the lower end of the valve
rod 42.

A plunger 62 (Fig. 2) is mounted on the pivot
stud 63 which connects the associated ends of
the link 53 and bell crank 54. The plunger 62
is slidable in an open-enhd cylinder 65, pivoted at
€6 and housing a compression spring 671. The
parts just described collectively form a spring
actuated toggle.

An arm 18 is secured on the shaft 595 which

supports the bell crank 54, and this arm 70 is

connected by a link T to an end member 12 which

is.secured to the lower end of a reverse rod T3.
The reverse rod 73 is slidable in a bearing T4

(Fig. 1) fixed to the frame member 12, and is pro-

vided with upper and lowér stop collars 75 and
.J6. The rod 13 passes freely through an opening
An a bracket TT mounted on the tool holder 4 and

is vertically moved therewith.

As the tool holder {4 moves up and down, the
bracket 17 alternately engages the collars 75 and
16 and causes corresponding movements of the
main valve, as will be hereinafter described.

The link 5T (Fig. 2) is connected to the lever
This is to
provide lost motion and effect a lag in the move-
ment of the main valve, for a desired purpose.

A foot pedal 82 is pivoted at 83 and is mounted
to swing between an upper stop 84 and a lower
stop 85, both of which may be vertically adjusted.
The pedal 82 is normally held in the raised posi-
ticn shown in Fig. 1 by a heavy spring 88, con-
nected to the pedal through a rod 81.

A link 98 is pivoted at 91 to the pedal 82 and
is provided at its upper end with an elongated slot
82 which receives a stud 93 on the bell crank 50.
The end portions of the link 90 are threaded for
longitudinal adjustment, and lock nuts 94 are
provided to maintain the adjustment.

Having described the depails of construction
of my improved control mechanism, I will now
described its operation.

The parts are shown in Fig. 1 in normal posi-
tion, with the press inoperative and with the out-
put of the pump by-passed to the exhaust. It
will be noted that the pin 93 on the bell crank
58 is seated in the lower end of the slot 92, so
that the heavy spring 88 resists further move-
ment of the bell crank 50. It will also be noted
that the pivot 63 which connects the link 53 with
the bell crank 54 is slightly beyond or to the right
of the center line which connects the pivots 55
and 66. Furthermore, the lost motion has been

~ taken up at the upper end of the link 57, so that

55

the stud 81 is at the lower end of the slot 80.

The pedal 82 and heavy spring 86 thus act defi-
nitely to hold the parts in neutral position and to
prevent further movement of the valve V and

. operation of the press.

60

70

5

When the pedal 82 is depressed, the slot 92 in

the link §8 is moved downward, so that the stud.
This re-

83 thereafter swings free in the slot 92,
leases the bell crank 580.

As soon as the bell crank 50 is released, the
toggle spring 87 (Fig. 2) in the casing 65 acts
against the plunger 62 and swings the pivot. 63
of the toggle to the right, thus swinging the bell
crank 54 to the position shown in Fig. 2. This ef-
fects movement of the piston rod-42 and associ-
ated piston elements downward in the main valve
V, and sets the valve for a downwald or. working
stroke as previously ‘described.

As the stroke nears completlon the bracket 77

on the tool holder (4 engages the collar 76 and.
acts through the arm 10 to swing the bell crank

54 in an anti-clockwise direction to a point be-
yond dead center, whereupon the toggle spring
67 completes the movement to the left and thus
accomplishes reverse movement of the piston rod
42 and piston elements in the main valve V.

The slot 80 in the link 57 provides sufficient
lag in the movement of the main valve so that the
spring toggle members pass the dead center be-
fore the main valve is moved sufficiently to en-
tirely cut off the oil feed to the main cylinder.
This provision of lost motion and accompanying
lag thus enables the machine to operate continu-
ously so long as the foot pedal remains depressed.

‘Whenever the foot pedal is released, however,
the link 80 will move upward, engaging the pin
93 and preventing movement of the bell crank 50
to the position shown in Fig. 2, as the toggle
spring 67 is not strong enough to overcome the
heavy spring 86.

The slotted link 92, however, permits free up-
ward movement of the bell crank 58, so that the
machine will not stop at the end of a down stroke
but only as the next ensuing up stroke is com-
pleted. Consequently the machine always stops
with the tool holder 14 in raised position, but will
operate continuously as long as the foot pedal is
held depressed.

It will. be understood that manual pressure

may be applied to the handle 52 to overcome the
spring 86 and thus effect independent control of
the main valve in any manner desired.

While my improvements are of general appli-
cation to hydraulic presses and to machines for
performing similar operations, they are of par-
ticular utility when embodied in machines used
for tube drawing operations. In such machines,
extended teol travel is required, as the tubes may

be long and the tool must be withdrawn: a sub~

stantial distance beyond working position in or-
der that a tube may be replaced. Uniform speed
is also much to be desired. These conditions are
fully met in the construction herein. disclosed.

Having thus described my invention and the
advantages thereof, I do not wish-to be limited to
the details herein disclosed, otherwise than as
set forth in the claims, but what T claim is:

1. In a hydraulic press; in combination, hy-
draulic actuating mechanism, a reversing valve
therefor, automatic means to move said valve

alternately in opposite directions to spaced opera- -

tive positions, and manually controlled means
normally overpowering said automatic means and

preventing automatic movement of said valve sub-.
stantially beyond neutral mid-position in one:

direction only but leaving said automatic means
free to move said valve in the opposite direction.

2.In a hydraullc press, in combination, hy--
draulic actuatmg mechanism, a reversing. valve:
therefor, an actuating device for said valve, me--

chanical means to give said actuating device the
first part of its reversing movement, a spring to
complete said movement, and manually con-
troiled means normally effective to prevent com-

pletion of said partial reversing movement of:

said actuating device by said spring beyond
neutral mid position in one direction only but
leaving said actuating device freely movable by

said spring in the opposite direction to fully re--

verse said valve.

3. In a hydraulic machine having a tool holder,
a hydraulic cylinder and piston connected to
move said tool holder toward and from the work
and a shiftable valve effective to direct a flow of
oil under pressure alternately to opposite ends
of said cylinder, that improvement in control
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,mecha,msm for said machine which comprises a

‘ ‘spring-actuated. element connected to move said

10

20

shiftable valve, automatic means to move said
spring-actuated  ‘element beyond. neutral mid-
position alternately. in- opposite directions, and
manually controlled means to limit movement of

sald spring-actuated element in one direction

substantially to neutral mid-position but leaving
said valve freely movable by said spring-actuated
element in the opposite. direction.

4. In a hydraulic machine having a tool holder,

-a hydraulic cylinder and piston connected to move

said tool holder toward and from the work, a

shiftable valve effective to direct a flow of oil
-under pressure alternately to _ opposite ends of

said cylinder, that improvement in control mech-
anism for said machine which comprises a spring-
actuated element connected to move said shift-
able valve, automatic means to move said spring-
actuated element beyond neutral mid-position al-
ternately in opposite directions, and manually
controlled means to prevent said spring-actuated

“element passing substantially beyond neutral

. mid-position in one direction only but leaving said

25

30
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valve freely movable by said spring-actuated ele-
ment in the opposite direction.

5. In a hydraulic machine having a tool holder,
a hydraulic cylinder and piston connected to move
said tool holder toward and from the work and a
shiftable valve effective to direct a flow of oil
under pressure alternately to opposite ends of
said cylinder, that improvement in control mecha-
nism for said machine which comprises a spring-
actuated toggle element connected to move said
shiftable valve, automatic means to move said
spring-actuated element beyond dead center al-
ternately in-opposite directions, manual means
to move said spring-actuated toggle element in
either direction, and manually releasable means
normally: effective to prevent movement of said
manual means and toggle element in one direc-
tion substantially beyond neutral mid-position
but leaving said valve freely movable by said
toggle element in the opposite direction.

6. In a hydraulic machine having a tool holder,

3

a hydraulic cylinder and piston connected to move
said tool holder toward and from the work and a
shiftable double acting valve effective to direct a
flow of oil under pressure alternately to opposite
ends of said cylinder, that improvement in con-
trol mechanism for said machine which com-
prises a spring-actuated element connected to
move said shiftable valve, said valve being in
neutral mid-position when said spring-actuated
element is in mid-position, automatic means
effective to move said spring-actuated element
beyond neutral position alternately in opposite
directions, means normally effective to prevent

- completion of the movement of said spring-

actuated element by said automatic means sub-
stantially beyond neutral mid-position in a direc-
tion to cause said valve to effect an advance
movement of the tool holder toward the work,
and manual means to release said preventing
means.

7. In a hydraulic machine having a tool holder,
a hydraulic cylinder and piston connected to move
said tool holder toward and from the work and a
shiftable double acting valve effective to direct a
flow of oil under pressure alternately to opposite
ends of said cylinder, that improvement in con-
trol mechanism for said machine which comprises
a spring-actuated toggle element connected to
move said shiftable valve, said valve being in
neutral mid-position when said spring-actuated
element is in mid-position, automatic means effec-
tive to move said spring-actuated toggle element
beyond dead center alternately in opposite direc-
tions, a pedal associated with said spring-actu-
ated element, and a spring to raise said pedal to
normal position, thereby preventing completion
of the shifting movement of said spring-actuated
toggle element by said automatic means sub-
stantially beyond neutral mid-position in a direc-
tion to cause said valve to effect an advance
movement of the tool holder toward the work,
and said pedal releasing said spring-actuated ele-
ment for immediate movement by said automatic
means when said pedal is depressed.

KENNETH C. MONROE.
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