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~in the pump mechanism for a hydraulic press
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1o altl whom z,t May COTCErTL:

Be it known that I, James H. FERGUSON a
citizen of the Umted States, and a remdeﬂt

of the borough of Brooklyn, in the city and.

State of New York, have invented a new and

useful Improvement in Hydraulic Presses, of

whmh the following is a specification.

"My invention relates toan improvementin

hydraulic presses, and has more particularly
for its object to provide certain improvements

whereby the plunger of the press may be
brought rapidly up to a predetermined point
by anumberof pumps, when one of the pumps
will be automatically disconnected, thus per-

mitting the remaining pumps to raise the

plunﬂ'el the remaining dlatance required at a
much slower speed. This pump mechanism

18 particularly applicable for use in connec-
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tion with hydraulic molding-preésses for use

in molding the forms for electrotype plates,

A practical embodiment of my invention
isrepresented in the accompanylng Jdrawings,
in which—

Figure 1 repfesents the pump. mechamsm

of a hydraulic press in vertical transverse
section in the plane of theline A A of Fig. 2,

the plunger and adjacent parts of the pres&,

. being shown dmgrammatmally Fig. 2 is
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the arrows.

horizontal section taken through the pump
mechanism taken in the plane of the line BB
of Fig. 1looking downwardly. Fig.3isa ver-
tical section taken from front to rear through
the pump mechanism in the plane -of the
line C C of Fig. 1 looking in the direction of
Flﬂ" 418 a detml view showing
the parts for a,utomamcally throwing one oE
the pumps (in the present instance the mid-

dle pump) out of action, certain of the parts
being shown in section to more clearly illus-
trate the device; and Fig. 5 is a vertical cen-

tral section taken from front to rear through
the said middle pump.
The parts of the hydraulic press mpresent-

ed dlawrammatwally herein are the station-

ary platen 1 and a suitable cylinder 2, within
which the plunger 3 is ﬁbted to reclprocate
vertically.
My improved valve mechanism is con-
structed, arranged, and operated as follows: -

A liquid tight casing is provided ecomprising

wall 7, a front wall 8, and a removable top or
. cover 9

A drwmg-shaft 10 extends across.
the interior of the casing near its top, which
| shaft 1s mounted in suitable bearings in the
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side walls 5 and 6 and is provided exterior

to the side wall 5 with a suitable drwmw—pul- |
Within the casing the shaft 10 is

ley 11.
provided with a pinion 12, whlch meshes with
a gear 13, fixed to the robary crank-shaft 14.

| The rotary crank-shaft 14 is mounted in suit-

able bearings in the side walls 5 and 6 of the
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casing, and the piston-rods 15, 16, and 17 of

three hydraulic pumps 18, 19, and 20 are con-
nected in the usual manner to the cranks of
the shaft 14. . -

In the accompanying drawings I have rep-
resented the middle pump 19 as being of
considerably greater capacity th.:m the side
pumps 13 and 20,

The three pumps 18, 19, and 20 are 'pro-
Vided with the usual liguid-inlets 21 22 23 in
their bases. Theliquid-outlets of the pumps
are denoted by 24 25 26, which outlets all
lead to a common distributer comprising a
hollow vertical portion 27, with which the
outlet 25 of the main pump directly commu-
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nicates, and hollow horizontal branches 28

29, through which the outlets 24 26 of the

auxiliary pumps 18 and 20 communicate with
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the iuterior of the hollow vertical portion 27

of the distributer. The interior of the dis-
tributercommunicates with the chamber back

| of the plunger 3 of the hydraulie press through

a pipe 30, and an automatically - operated
valve 31 18 interposed between the mouth of
the pipe 30 and the liquid-outlets 24 25 26 of
the pumps. To render the valve 31 more
easily operated, I provide the said valve with
a small primar 11y operated valve 32 concen-
tric therewith. |

A valve-controlled port 33 opens from the

interior of the distributer to the interior of
_the casing.

A manually-operated valve 34
is fitted 130 open and close the port 33, which
valve is adapted to be engaged by one arm
35 of a roek-shaft 36, which extends to the
exterior of the casing and is there provided
with a suitable operating handle or lever 37.

Torender the valve 33 more easily operated,
| I preferably provide the said valve with a

small concentric valve 38, the stem 39 of

a suitable base 4, side Walls 5 and 6, a back ) whleh is enﬂ'aﬂ’ed by the arm 35 of the roek-
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shaft 36, so that when the rock-shaftis furned
to open the valve 34 the primary valve 38
will be first raised and then the valve 34 from
their seats.

The an tomahcally-operated valve 31,which
controls the admission of the llquld to the

plunger-chamber of the press, may be me-

chanically opened by the rock-shaft 36 be-

cause of the engagement of the head of the

valve 38 with the stem of the primary valve
32 as the shaft 36 is rocked by the hand-le-
ver 37.

The means which I employ for automatic-
ally throwing one of the pumps out of action
aiter the plunger of the press has been rap-
1dly raised to a point near the limit of its up-
ward movement is construeted and arranged
as follows: A branch pipe 40 leads from the

- pipe 30 into communication with the top of
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a cylinder 41, depending from the cover 9 of

the casing, which c¢ylinder is provided with a

piston 42 therein, which is normally held by
weight at the limit of its upward movement
within the cylinder. The lowerend of the pis-
ton-stem 43 is engaged by the short arm 44 of a
welghted lever, the long arm 45 of which may
be adjustably weighted in different ways.

- This lever is pivoted at 46 in a lug 47 of one
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of the pumps, in the present instance the
main or middle pump 19. A valve 43 18 con-
nected to the long arm of the lever adjacent
to its fulerum,which valve opens and closes a
ligquid-outlet port 49 of the main pump. In
the present instance 1 have shown this valve
43 as held against its seat to close the port 49
by means of an adjustable weight 50, car-
ried by the long arm of the valve-controlling
lever and also by meansof removable weights
51, carried by a rod 52, which extends from
the end of the long arm 45 of the said lever
upwardly to the exteriortothe casing,through
the cover 9 thereof. It will thus beseen that

- the pressure of the valve 48 agalinst its seat
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may be accurately determined by adding or
removing the weights 51 or by shifting the
welght 50

The outlet 25 of the middle pump is pro-
V1ded with a suitable automatically-operated
valve 53 to prevent a backflow of the liguid
through the outlet 25 from the common dis-
‘brlbuter The auxiliary pumps 18 and 20 are
similarly provided with automatically-oper-
ated valves 53 in their fluid-outlets 24 and 26,
which valves are not shown herein.

A safety-valve 54, controlled by a weighted
arm 55, may be prowded for the distr 1buter
if so deswed

The operation of the mechanism is as fol-

lows: The three pumps are started by the
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rotary driving-shaft 10 through the gearing
12 and 13 and pump c¢rank-shaft 14. The
three pumps acting in concert will force the

. liquid into the common distributer and from

thence through the valve 31 and pipe 30 into
the chamber back of the plunger 3 of the
press. It is of course to be understood that
the port 33, leading from the dlstrlbuter to

748,358

the interior of the casing, is closed during
this operation. After the plunger has been
forced upwardly to the required point near

| the limit of its upward movement the back

pressure of the liquid through the branch
pipe 40 will force the piston 42 downwardly,
thus raising the valve 48 away from 1ts seat.
This will open the outlet-port 49 of the main
pump, so that the said pump will be put out
of operation. The auxiliary side pump will
continue to force the plunger 3 of the press
slowly upward until it reaches the desired
point toaceomplish the workintended. Ifitis
desired to hold the plunger at this point, the
hand-lever 37 of the rock-shaft 36 is turned
a sufficient distance to raise the valve 34,
thus putting the auxiliary side pumps out of
operation as far as forcing the liquid into the
chamber back of the plunger 3 of the press
is concerned, for the reason that the liquid
foreced in the distributer will pass downwardly
through the port 33 into the interior of the
casing, from whence it had been drawn by
the pumps. When it is desired to permit the
piston 3 to move downwardly, the rock-shaftt
36 isstillfurtherrocked bythe hand-lever 37 a
sufficient distance to cause the primary valve
38 to engage the primary valve 52 of the
valve 31 and raise the valves 32 and 31 away
from their seats. This will permit the liq-
uid within the cylinder 2 of the press torun
back through the pipe 30, distributer, and
port 33 into the casing.

By the use of a valve mechanism con-

structed as above described I am enabled to

provide a rapidly-operated hydraulic press
without sacrificing any of the accuracy of the
press. This will increase -the output of the
press materially over those presses where a
slow movement of the plunger is necessary
throughout its entire upward movement,

It is evident that changes might be resorted
to in the form, construection, and arrange-
ment of the several parts without departing
from the spirit and scope of my invention.
Hence I do not wish to limit myself strictly
to the structure herein set forth; but

What I claim ig—

1. In a hydraulic press, a plunger, a plu-

rality of pumps therefor, and means for au-

tomatically throwinga pump out of operation
comprising a piston operated by the pressure
of the liquid back of the plunger, an outlet-

port in the pump intended to be thrown out

of operation and a valve controlled by the
sald piston for said port.

2. In a hydraulie press, a plunger, a plu-
rality of pumps therefor and means for au-

| tomatically throwing a pump out of operation

comprising a piston operated by the pressure
of the liguid back of the plunger, an outlet-
port in the pump intended to be thrown out
of operation and a weighted valve controlled
by the said piston for said port.

3. In a hydraulic press, a plunger, a plu-
rality of pumps, a pipe connecting the pumps
with the back of the plunger and means for
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- automaftically throwing one of the pumps-out | of operation comprising a piston, a branch
“of operation comprising a piston, a branch

pipe for conveying the liquid to the face of |

the piston, an outlet-port for the pump and |

pipe for conveying the liquid from the space
back of the plunger to the face of the piston,
a weighted rocking lever operated by the pis-
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a weighted valve controlled by the piston for ; ton, an outlet-port in the pump, a valve for
opening and closing said port. | the port econnected to the weighted lever and
- 4. In a hydraulic press, a plunger, a plu- means for adjusting the weights upon the 25
~rality of pumps therefor and means for au- { lever whereby the valve is opened when a
- tomatically bhrowmg one of the puwps out | predetermined pressure of the liquid is ex-
to of operation comprising a piston, a branch | erted upon the face of the piston.

- pipe for conveying the liquid from the hack In testimony that I claim the foregoing as
of the plunger to the face of the piston, a | myinventionI have signed my name, in pres- 3o
weighted lever operated by the piston, an | ence of two witnesses, this 25th day of Sep-
outlet-port in the pump and a valve for the { tember, 1902.

i5 port connected to the weighted lever. | J AMES H. FERGUSON.

5. In a hydraulic press, a plunger, a plu-

rality of pumps therefor and means for-au-
tomatically throwing one of the pumps out |

| WitneSses:
-~ FREDK. HAYNES,
HENRY THIEME.
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