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To all whom it may concermn:

Be it known that I, WILLIAM D. BUTT, a
citizen of the United States of America, resid-
ing at Kansas City, in the county of Jackson
and State of Missouri, have invented certain

new and useful Improvementsin Hydrostatic

Presses; and I do hereby declare that the
followmsz isafull, clear, and exact deseription

of the invention, sueh as will enable others

to make and use the same, reference being
had to the accompanying dmwinﬂ's | fOI‘lIliI]D‘
a part of this specification.

The ohject of my invention pnmarlly is in
the coaction of high-pressure flunids within
a hydrostatic press to obtain quicker com-
pression and the reuse of the fluids without

‘waste; second, the release of the pressure

antomatically, and, third, the reciprocal ac-
tion of the low pressure of ‘the Auids u pon the
piston.

The invention consists in the novel con-
struction and combination of parts, such as
will be first ful]y described, and specifically
pointed out in the claims.

In the drawings, Figure 1 is a plan view of
the novel invention, a portion of the pump-
cylinder being broken away to show the pis-
ton and 1fs md Fm{ 21is a side view of the
invention as seen in Fig. 1. Fig. 31is an end
view of the press-cylinder,
rear end and showing the valve-releasing cyl-
inder and the fluid-conducting pipes in sec-
tion. Fig. 4 is a sectional view of the valve-
releasing evlmder Fig. 5is a detail view in
perspective ot a pm*lnon of the power-shaft,
showing one of the combined eluteh- wheels
and eccentries, and the movable parts of the
clutch keved on the shafi and the operating-
lever. Fig. 6 is a view of the opposite side
of the clutch-wheel to that seen in Kig. 9.
Figs. 7 and 8 are detail horizontal sectional
views of the three-way valves, showing the
position of the ports.. |

Similar letters of reference indicate corre-
sponding pam in all the figures of the draw-
ings.

Referrin o to the dla,wmgq:. A tepresemb the
double- aetmwhydwsmtw press-cylinder sup-

| pmted by a base 13, of which eylinder ¢ and

59

a' arethe heads at the respective forward and
rear ends thereof.

C is the piston, and ¢ the piston-rod, which |

taken from the

| extends through the head « of the cylinder,

and upon .its outer end a short distance from
the outer surface of head a 18 a head or com-
pression block D of an ordinary material com-
pressing or baling press, which block moves
forward and b&ckwa,rd upon the guides d d,
arranged in position in a palallel line with
the lower portion b of the base B.

K represents a double-acting low-pressure-
fluid pump, which is supported by a base ¢

- and arranged in position a short distance in

rear of therearend of cylinder A. Upon the
rear end of cylinder E is an ordinary stufi-
ing-box ¢®.  Within the eylinder K is a pis-
ton e3, with which is connected one end of a
piston-rod ¢!, which rod extends through the
stutﬁng-boxez and a short distance beyond
the outerend of the stuffing-boxandis forked
at e

With the eduction-opening located in the
side of the cylinder A and near its forward
end is connected the forward end of a suec-
tion-pipe ¥, upon which is an elbow f, the
rear end of which pipe extends parallel with
the side of cylinder A and past the rear end

of said cyvlinder and aloncr the side of the

cylinder E corresponding to that of cylmder
A, with which it is connected, and to a posi-
tion near the line of the rear end of cylinder
E and is closed at said rearend. Hxtending
from the inner side and rear end of the suc-

tion-pipe F are branch pipes /' 7', which are .

connected with the induction-openingsin said
cylinder E near its forward and rear ends.

In said branch pipes f' f' are check-valves

72 With the inner side of the suction-pipe
I, opposite the cylinder A, is connected one
end of branch pipe 13, the other end of which
pipe 1s connected with the eduction-opening
in said eylinder A near the rear end of said
evlmder and a short distance forward of the
head ¢'. In the suction-pipe F .at the point
of connection of the branch pipe f° with said
pipe is a three-way valve f4, of ordinary con-
struction, with which valve is connected one
end of a valve-operating stem or rod f7; the
other end of which rod extendsin an Up'ward
direction a short distance above the plane ot
the top of cylinder A and npon whichend is a
crank 7% which is automatically actuated, as
hereinafter described.
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Upon the other side of cylinder A to that




>

having the suction-pipe F is an induction or |

- fluid-supply pipe G. Upon the forward end
-~ of pipe G is an elbow ¢, which is connected

1 C

5

with the side of eylinder A near the forward
end of said cylinder at a point directly oppo-
site the forward connecting end of pipe F.
In the elbow g is a check-valve g'. The rear
end of pipe  extends parallel with the cyl-
inder A and along the side of the pump-cyl-
inder K opposite to that having pipe F and
to a position near the line of the rear end of
sald pump-cylinder and is closed at said rear
end. With the inner side of the rear end of
pipe  is connected one end of the branch
pipes ¢° g%, the other ends of which pipes are
connected with the eduction-openings in the
sides of cylinder K near the respective for-
ward and rear ends of the said ceylinder. In
each branch pipe ¢* ¢g* is a check-valve g°
With the inner side of the pipe G opposite

‘the cylinder A is connected one end of a

branch pipe ¢¢ the other end of whieh pipe
1s connected with the induction-opening lo-

- cated near the rear end of said cylinder and
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a short distance forward of the rear head a'.
In the pipe G at the point of connection of
the said brauch pipe ¢* is a three-way valve
g°, the valve stem or rod g of which extends
upwardly to a height corresponding to the
valve stem or rod f°, and upon said end is a
crank g. In the branch pipe ¢* is a check-
valve g°. |

H represents the high-pressure single-act-
ing pump adjacent to the side of the pump E,
having the pipe G, the cylinder of which is
smallin size and comparatively less than one-
third the size of the cylinder of the pump E.
In the pump H is a piston /i and a piston-rod
Ii', which extends through the rear end of the
cylinder and a short distance from the outer
end of the stuffing-box 7* on said end and
is forked at i*.  With the induction-opening
in the side and forward end of the pump H
is connected one end of a suction-pipe N, the
other end of which pipe extends beneath the
pipe (x, thencein the direction of pipe IF,and
along the side of cylinder A beneath the said
pipe F, and upon said end is an elbow n%
which is connected with the side of the ¢y lin-
der A at a point a short distance in rear of a

vertical line extending through the elbow f

of pipe IY. In the elbow /i° is a check-valve
1.  In the end of pipe 2%, near the pump H,
18 a check-valve Y. With the eduction-open-
ing to pump H upon the other side of pump
I, which is directly opposite the induction-
opening, is connected one end of a pipe S,
which is smaller in size than the pipe 2%, the
other end of which pipe /i® extends above the
pipe G 1n the direction of the rear end of the
cylinder A and is extended upwardly to a
position a short distance above the line of the
top of said c¢ylinder, and upon said end is an
elbow /i’; which connects with the said ¢ylin-
der a short distance forward of its rear end.
In the pipe /% adjacent to the cylinder H, is
a check-valve 7*°. |
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Upon the top of cylinder A in the direction
of its rear end is rigidly connected a short
valve-releasing ¢ylinder I, which extfends in
the ]onrrltudmal direction of said cylinder A.
W’lthm said cylinderIis a piston 2. Through
the forward end of the cylinder I extends A
piston-rod ¢, which is connected rigidly with
the piston <.
cylinder I is a spiral spring 7%, the tension of
which in compression will require an equal
fluid-pressure to operate the piston to that
exerted within the cylinder A. With the
rear end of the c¢ylinder I is connected one
end of a pipe 73, the other end of which pipe
2® is connected with the elbow /' of the pipe
/i3, extending within the top of the cylinder
A. In the side and rear end of the eylinder
I is a leak-opening Y% Upon the top of the

cylinder A in the direction of the forward

end of said eylinder is a fixed support £,
which extends a short discance 1n height,and
upon its upper end i1s pivotally connected a
circular plate or horizontal disk K. With
the upper surface and one side of disk K,near
its circumference, is pivotally connected one
end of a rod £° the other end of which rod is
pivotally connected at &2 with the outer end
of the crank-arm f°of the valve-stem 7% which
arm is extended in a direction in rear of a
vertical line extending through the branch
pipe f° and which at the same time opens the

pipe If for the passage of the fluid. With the

other side and upper surface of disk K is
pivoted at &* one end of a rod k° which is
slightly longer than rod k?, the other end of
which rod &° is pivotally connected at /% to
the outer end of the crank-arm ¢g“onthe valve
stem or rod ¢°% which cerank-arm is extended
forward of a vertical line extending through
the branch pipe g* when the three-way valve
with which 1t is connected is in a normally
opened position to the branch pipe g* and
which valve at the same time closes the pas-

sage of fluids to the forward end of pipe G.
With the under surface of the disk K and
the portion of said disk in rear of its pivotal
point of connection with the support K and
eccentrically to the pivotal poiuts of the for-
ward ends of the rods %? /k° is connected piv-
otally the outer end of the piston-rod 2’ of the
valve-operating cylinder I.

In rear of the pumps E and II 1s a line-
shaft L', which is supported in a transverse
direetion to the said pumps and journaled
upon the upper ends of the series of stand-

ards L* L?, arranged in position nearthe ends .

of shaft L' and also intermediate said ends.

Upon shaft L', opporite the rear end of
pump I, is a combined eccentric plate and
cluteh L of the ordinary well-known deserip-
tion, the movable part [ of which is keyed
on shaft I.' and 18 operated by the lever M.
Over the eccentric-plate [’ extends the ring /2,
with which ring is counected the eccentric-
rod [, which is pivotally connected with the
forked end ¢’ of the piston-rod ¢* of pump E.

Upon shaft L' in rear of the high-pressure

Within the forward end of the
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3

pump H is a combined eccentric plate and | branch pipe g* at each stroke of the piston,

cluteh N, which is the same as the eccentrie
plate and clutch L, the movable part of the

“¢luteh being operated by a lever similar to

tothe lever M. - With the eccentric-ring 7 on
the eccentric-plate n’ is an eccentric-rod n?,
which is pivotally connected with the forked

~ end 72 of the piston-rod 4’ of the pump H.

10

15

20

Upon the end of shaft L' is a pulley O,

over which extends one end of belt o0, the
other end of which belt extends over the belt-

pulley upon the engine (not shown) and the
two ends of the belt connected together in
the usual manner.

In the top of the cylinder A, near eachend
of said cylinder, are separate openings p p
for the fluid, which are closed by the screw-
plugs PP P.

In the operation of the invention the plugs
P P in cylinder A are removed and the fluid

supplied to the ecylinder in any convenient

“manner on opposite sides of the piston C.
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Power being applied to shaft L' from the en-

gine the lever M on shaft 1." is then operated -

to throw the part [ into engagement with
the eccentric plate I’ and the piston ¢’ caused
to move slowly and draw the fluid through
the suction-pipe F into pump E during the
time the supply of fluid is being maintained
to the cylinder A. When the cylinders A
and E are each filled with the fluid to nearly
two-thirds their capaecity, the plugs P P are
replaced in the openings p p in the cylinder
A. The lever M is then operated to disen-
gage the clutch [ from the eccentric plate [,
and the action of pump K is arrested. The
lever M’ being operated to throw the clutch
into engagement with the eccentric plate n'
motion is imparted through the piston-rod n*
to the piston A in the high-pressure pump H,
which action draws a sufficient quantity of
the fluid through the suction-pipe ~! from the
forward end of cylinder A, to be utilized at
the proper time. The lever M’ is then oper-
ated to disengage the clutch, and the opera-
tion of the high-pressure pump ceases and
remains normally inactive until the proper
time forimparting the powerof its fluid agent
to the eylinder A. The material to be com-
pressed or the resistance to be overcome being
placed against the compression-plate D, the
lever M is operated to set in motion the pis-
ton % of the pump E, and the fluid is drawn
from the forward end of cylinder A, through
the suction-pipe F, into the pump-cylinder E,
through the branch pipes f' f' on opposite
sides of the piston at each stroke, the three-
way valve f*, as before stated, cutting off the
passage of the fluid from the rear end of cyl-
inder A through the branch pipe f? and the
check-valves f* f? from its back pressure or
return to the pipe F from eylinder E. The
fluid in cylinder E is displaced by the piston
e3 and forced through the branch eduction-
pipes ¢* ¢g* to the supply-pipe G, thence to

the three-way valve g°, as before stated, cut-
ting off the passage in its normal position to
the forward end of the pipe G, the check-

valve ¢8 preventing too great a back pressure

in the branch pipe g% and piston C in eylin-
der A is forced to about two-thirds the dis-
tance toward the forward end of the eylinder,
and the compression-plate D moved forward
to compress initially the material. At this

: juncture the lever M is operated to disconnect

the cluteh and stop the action of the pump K
and the lever M’ operated to set in motion the
piston & of pump H, the fluid in which is forced
through the small pipe A% imparting high
pressure to the fluid in the eylinder A and
increasing the hydrostatic pressure upon pis-
ton C to complete the full action of the com-
pression-plate D. At the end of the forward
stroke of the piston ~in pump H, at the high-
est degree of fluid-pressure, sufficient to over-
come the resistance of the spring ¢° in the
cylinder I, the pressure of the fluid in said
cylinder causes the piston 7 to move forward
and the piston-rod ¢’ to partially rotate the

disk X, which action pushes upon rod £° and .

crank ¢’ on thevalve-stem ¢°and closing the
branch pipe ¢g* and opening the pipe G for
the passage of the fluids to the forward end

of eylinder A, and at the same time the rod
k* draws upon the crank f° of the valve-stem

7% and closing the suction-pipe I forward of
the valve and opening the passage for the
fluid through the branch pipe f*® to the pump
E, the return of piston ¢ in c¢ylinder I being
retarded sufficiently to allow pump K to ex-
haust cylinder A in rear of piston C and si-
multaneously fill the front end of said cylin-
der. Before the lever M’ is operated to stop
the action of pump H the lever M is operated
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to set in motion the pump K, and during the

action of the spring 7° in the cylinder I to
force the piston ¢ toward the rear end of the
piston, which occurs as fast as the leakage is
permitted through the small opening /', the
pump H draws its quantity of fluid from the
forward end of the cylinder as the supply is
forced through the pipe G from the pump E
to force the piston C to the rear end of cylin-
der A, thereby utilizing its supply from the
fluid-supply from the pump E without waste
and during the reuse by suction and supply
of the fluid by the pump E in cylinder A
without waste: - |

The apparatus in its capability of develop-
ing great power of compression is an efficient
factor in compressing hay or cotton or in

IIO
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lifting loads, in which case the compression-

cylinder may be arranged in a vertical posi-
tion. Other well-known forms of power than
an engine may be employed to operate the
main-line shaft, and well-known means em-
ployed to intermittently check the action of
the pumps.

Such other modifications may be employed.

the rear end of the cylinder A through the | as are within the scope of the invention.
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Having fully described my invention, Wh&t
I now clalm as new, and desire to secure by
Letters Patent, is—

1. Inah ydrostatie press,press-cylinderand
its piston, said cylinder having separate in-
duction and eduction openings upon opposite
sides and at each end and normally closed
openings for the supply of fluid to the cylin-
der,adouble-actingsuction and foreing pump
havi ngeduction and Induction openings upon
the lespectwe opposite sides and at the for-
ward and rearends, separate suction and sup-
ply conductors for the fluid on opposite sides
of sald press-cylinder and the said double-
acting suction and forecing pump and closed
at one end, branch pipes connected with said
fluid suction and supply conductors and also
with the respective eduction and induction
openings to said pump, and branch pipes con-
nected with the suction and supply conduec-
tors, and also with the respective induction
and eduction openings to said press-cylinder,
means for operating said pump, and three-
way valves in the supply and suection pipes
at the Junction of the branch pipes communi-

cating with the rear end of the press-cylin-
der, and means for operating said valves au-

tomatically.

2. Inahydrostatic press,press-c¢ylinderand
its piston, said eylinder having separate educ-
tion and induction openings upon opposite

sides and at its forward and rear ends and |

normally closed openings for the supply of
the fluid to the cylinder, a double-acting suc-
tion and forcing pump having separate edue-
tion and indnction openings upon opposite
sides and at its forward and rear ends, means

for operating said pump, separate suction and |

supply conductors on opposite sides of the

press-cylinder, and said pump closed at one |

end, branch pipes connected with the respec-
tive eduction and induction openings to said
press-cylinder and the forward ends of the
respective suction and supply conductors,

and branch pipes connected with said rear |

ends of said suction and supply conductors
and the respective eduction and induction

openings to said pump, three-way valves in

the suction and supply conductors, at the
junction of the branch pipes leading to the
rear end ot the press-cylinder, and valve-
stems to sald valves, means for operating said
valve-stems and said three-way valves simul-
taneously, and a high-pressure pump and its
conductor connected with the press-cylinder.

3. In a hydrostatic press, the combination
with a press-cylinder having duplex eduction
and 1nduction openings upon opposite sides,
and with the piston of a piston rod or plun-
ger, a compressing-plate, a double-acting low-
pressure suction and forcing pump havmcr
duplex eductionand induction openings upon
opposite sides, and separate suction and sup-

ply pipes on edch side of the said press-cyl- |

inder extending upon both sides of said pump
and connected with the respective duplex in-

710,039

duction and eduction openings to said press-
cylinder and said pump, means for supply-
ing said press-cylinder and said pump with
fluid,and a high-pressure pump having indue-
tion and eduction openings, and pipes con-
nected therewith, one of which is connected
with the eduction- -opening to said pump and
provided with a check-valve adjacent there-
to, and also connected with the rear end of

the press-cylinder, and the other pipe being

connected with the induction-opening to said
force-pump and also connected with the front
end of said press-cylinder, a check-valve in
sald pipe, means for operating said low-pres-
sure and high-pressure pumps alternately,
and three-way valves in the suction and sup-
ply pipes to the press-cylinder.

4. In a hydrostatic press the combination
with a press-cylinder havingduplexinduction
and eduction openings at the forward and
rear ends, a piston and a piston-rod, branch
pipes connected with said duplex induction
and eduction openings, and suction and sup-
ply pipes on opposite sides of the cylinder
connected with the branch pipes, three-way

valves in the suction and supply pipes at the
junction of the branch pipes leading to the

rear end of the press-cylinder, crank-rods con-
nected with said three-way valves, means for
forcing the fluid in the supply and drawing
of the fluid from the press-cylinder, a pwoted
disk on the press-cylinder, rods pivotally con-
nected therewith, and also with the crank-
rods operating said three-way valves, a fluid-
operated cylinder on the press-cylinder, a pis-
ton and a piston-rod eccentrically connected
with said disk, a spring acting to force the
piston 1n one direction and a fluid-pipe con-
nected with the other end, and means for
forcing the fluid through said pipe.

5. The combination in a hydrostatic press
with the press-cylinder having duplex indue-
tion and eduction openingsat the forward and
rear ends of a piston a piston-rod and a com-
pressing-plate, a double-acting suction and
forcing pump having duplex mductlon and
eduetlou openings, separate suction and sup-
ply pipes upon each side of said press-cylin-
der .and extending upon each side of said
pump, branch pipes connected with the said
suction and supply pipes and with the duplex
eduction and induction openings tosaid press-
cylinder and said pump, check-valves in the
branch pipes leading tosaid pump and three-
way valves in the suction and supply pipes
at the junction of the branch pipesleading to
the rear end of the press-cylinder, and crank-
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rods operating said valves, a valve-releasing

cylinder on the press-eylinder having a leak-
opening, a piston and a piston-rod, a spring

within said cylinder actuating said piston in
one direction, and a high-pressure-fluid-fore-
1ng pump and a conductor of the fluid con-
nected with said pump and also with said
valve-releasing cylinder upon the opposite
side of the piston having said spring, and a
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check-valvein said conductor, a separate pipe
leading from the induction-opening to said
‘pump to the forward end of the press-cylin-
der, a disk on the press-cylinder and rods
pivotally connected therewith and also piv-
otally connected with the crank-rods operat-
ing the three-way valves, and means substan-

[

Ul

tially as described for operating said double-

acting and said high-pressure pumps alter-
nately..

WILLIAM D. BUTT.
Witnesses: |
JOHN T. MARSHALL,
CLARENCE F. MEAD.
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