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To all whom it may concermn:

Be it known that I, HENRY M. CHASE a, Citi-
zen of the United Statee' and a 1e51denb of
Holyoke, Massachusetts, ‘have-invented cer-
tain new and usefual Imprevements in Pumps,
of which the following is a specification.

My invention rela,tes to pumps, and more
particularly to pumps designed to be used in
connection with hydraulic presses.

The object of my invention is to produce a
pumping apparatus that will permit of a sim-
ple and effective mode of changing the pump-

ing-pressure from a lower to a higher point

at will or upon the occurrence of a predeter-
mined event.

I will first describe a pump embedymn‘ my

invention and then point out the novel fea--

tures in the claims.

Figure 1 represents a side elevation, partly

in section, of one form of pumping apparatus
embodying my invention, shown 1n connec-
tion with a hydraulic press, such as is-used
for compressing bales. - Fig. 2 represents an-
other form of pumpmﬂ' a,pperetus embodym o
my invention. |

Similar letters of reference deswnete corre-
sponding partsin both figures of the drawin gs.

Referring to Fig. 1, A represents su_1teb1e
framework for a pumping apparatus.
resents a casing in which for convenience two
pump cylinders or chambers may be formed.

These pump cylinders or chambers are desig-

nated by the letters B’ and B°. Contained in
the pump cylinders’ or chambers B’ B? are
plungers or pistons C' C? constructed and
fitted to be reciprocated within the cylinders

or chambers in the well-known manner of hy-
The pletone Or.
plungers which I employ in my invention are:
fect displacements of different

draulic displacement-pumps.

designed to e:
amounts, and this may be accomplished in
several ways, although I prefer to do so by

of sueh pistons or plungers of different sizes.

I also prefer to reciprocate the said plstons or
plungers in unison, one of them moving in-
wardly while the other moves outwardly, and
vice versa. This may be accomplished In
any well-known manner.

shown comprisesareciprocating rod A', which
may for convenience be a part of the engine
or motor which is to furnish power fer the

B rep-

The means I have

elevated to e

| pump. - Connected with so as to reciprocate

with the rod A’ are the pistons or plungers
C' C?, the latter being connected through the
means of a bar (not shown) extending longi-
tudinally of the pump. The plunger or pis-

- ton C' may be connected directly with said

rod A'. D represents a snpply-plpe, and E
represents a discharge-pipe. D’ represents
any well-known form of back-pressure valve

| adapted to permit of llqmd being drawn into

the cylinder or chamber B’ from the suction-
tion-pipe D through an opening 6’ in said cyl-
inder B'. A similar back-pressure valve D?
is provided for the cylinder or chamber B2

E' represents another back-pressure valve in-

termediate the chamber B’ and the discharge-
pipe E, adapted to permit of the discharge of
liguid from said chamber into the discharge-
pipe, but to prevent the return thereof. "A

‘similarvalve E¢will be provided intermediate
the chamber B? and the discharge-pipe.
- The operation of the parts a,bove described

will now be understood. When the rod A’
moves to the right, carrying with it pistons
or plungers C’ and 02 the piston or plunger
C', entering the chamber B', will force the
11qu1d threuﬁ'h the opening b and through
the valve E' iuto the discharge-pipe E. n
the meanwhile the plunger C?is moving out-
wardly, thereby drawing the liquid from the
suction or inlet pipe D, the valve D%, and into
the chamber or eylinder B°. On the reversal

of movement of rod A’ it is obvious that the

piston. or plunger C? will force liguid from
‘the chamber B? into the discharge-pipe while

the plunger C' isdrawing water from the suc-
tion-pipe D. The diseherge-pipe KE may be

connected with any suitable reservoir—as,
for.example, the cylinder or chamber F of a

hydraulic press, whose platen I is thereby
.ect the pressing or compressing
operations upon a bale or other article in a
well-known manner. This is the normal or
usual operation of my pump. When the ar-
ticle to be pressed has nearly arrived at its
minimum bulk, however, 1t 1s obvious that
the pressure required to be exerted upon the
platen F' will have materially increased. It
istherefore desirable that an increased pump-
ing power may be applied to the fluid that is
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pumped into the cylinder of the hydraulic

press. At the same time it is also obvious




2

that a lower pressure is desirable during the

first part of the pumping operation for the

reason that a lower pump-pressure, which 1is
synonymous with a greater rate of displace-
ment, for a given horse-power will effect a

more rapid operation or elevation of the

- platen of the hydraulic press during the first

stagesof the compressing, therebysaving con-

. siderable time.

10

20

.25

My invention comprises the following means
for permitting the pumping apparatus above
described to be adjusted so that it may sup-
ply at will or under other control a lower or
a higher pressure.

G representsa by-pass conneetm othecham-
bers I3’ and B?, its purpose bemg to effect
when desirable a communication between
such chambers. G’ represents a -valve con-
tained in sald by-pass or passage (. 'This
valve ' 1s usually closed, at which times the
apparatus will operate as already described.

Suppose now the valve G’ is open to form com-
munication between the chambers B’ and B-=.

It is obvious that in such case if the plungers
C’ and C? be of equal displacing capacity or
diameter the reciprocation thereof in unison

will effeect no pumping operation whatever,
'since the liquid displaced by one of the plun-

- gers or pistons will simply pass by way of the

30
- taining the other plunger or piston, whose ac-
tion in withdrawing from its eylinder exactly -

35
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passage ( into the chamber or eylinder con-

compensates for the displacement in the first
cylinder. Asalready stated, however, I have
formed the plungers or pistons C' C? of differ-
ent displacing capacity, C'being shown as be-
ing larger than C<. In suchcase it will be seen
that the liquid displaced by plunger C’ when it
moves toward the right will be more than the
cylinder BB*is capable of receiving, and there-
fore a difference, or what may be termed a
‘““‘differential displacement,” will necessarily
pass through the back-pressure valve E’ or E?
into the discharge-pipe E. On a reverse op-

eration a volume of liquid equal to this dif- |

ferential displacement will necessarily be
drawn into the cylinder or chamber B? from
the suction orsupply pipe D. This so-called
‘““differential displacement” I prefer to have
smaller than either the plunger C’ or C=
When my pumping apparatus is operating
with the by-pass G open, there will be pumped
into the discharge-pipe K and into the reser-
voir or eylinder I of the hydraulic press at
every alternate stroke of the pump a quan-
tity of liquid that is smaller than is normally
pumped thereunto at each stroke. In conse-
quence for a given power a much higher ef-
fective pressure can be produced in the hy-
draulic press—as, for example, when the re-
sistancetothe upward movement of the platen
IV becomes so great that the usual pumping-
pressure 18 incapable of producing any fur-
ther operation thereof. The opening of the

05 by-pass G may be effected by hand or by au-

tomatic means—as, for example, a balance-

720,112

valve of any well-known form that 18 con-

nected with the discharge-pipe E and oper-

ates upon a predetermined pressure to open
the valve G'.

In Fig. 2 is shown an upright form of pump
embodying my invention. In this form of
pump instead of arranging the two pump-cyl-
inders B? B* in tandem they are shown as ar-
ranged alongside of each other-and contain-
ing the two plungers C? C%, which, as before,
are of different diameters ordifierent displac-
ing capacities. The plungers are operated
from a shaft J through the medium of cranks
J® and J!. The shaft J is mounted upon
standards K of suitable design, and 1t is ro-
tated by means of a pulley 7 in any conven-
ient manner. As before, inlet and outlet
valves D% and E? are provided for the cylin-
der B? and similar valves D* E* for the ¢ylin-
der B!. G*representsa by-pass for effecting
a communication between the cylinders B?

B4, and G® represents a valve in said by-pass,

corresponding to valve G’ of Fig. 1, but
shown as adapted for operation by hand only.

Theratio of piston-diametersisin the draw-
ing exaggerated. It may conveniently be as
five to six, in which case when the strokes

‘are equal in length the displacements will be

as twenty-five to thirty-six and the differen-
tial displacement eleven. |

What I claim as my invention 1s—

1. In a pump the combination with two
pumpecylindersor chambhers having two plun-
gers or pistons therefor of different displacing
capacities, of mechanism for operating such
plungers or pistons to pump liquid from said
chambers into a common passage or reser-
voir, and means for effecting a continuously-
open communication between such chambers

whereby a differential displacement only may
be produced, substantially for the purpose
described.

2. In a pump the combination with two
pump cylinders or chambers having plungers
or pistons therefor of different dlSplacmﬂ' ca-
pacities, and suitable pump inlet and outlet
valves, of mechanism for reciprocating said
plungers or pistons in unison to pump ligquid
into a common outlet passage or reservoir,
a valve-controlled passage connecting said
chambers or cylinders, and means operated
when the pressure in said outlet passage or
reservoir reaches a predetermined point to
open the passage connecting said chambers
or cylinders, whereby a differential displace-
ment 1S effected, and an increased pumping
pressure.

3. In a pump the combination with two
pump cylinders or chambers having plungers
or pistons therefor of different diameters, and
suitable pump inlet and outlet valves, of
mechanism for reciprocating said plungers
or pistons in unison to pump liquid into a
common outlet passage or reservoir, a by-pass
connecting said chambersoreylinders,avalve
in sald by-pass, and a balance-valve under
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control of the pressure in said outlet passage
or reservoir for opening or closing the valve
in said by-pass.

4, In a pump the combination with two

pump cylinders or chambers having plungers

or pistons therefor of different dlsplacmﬂ' ca-
pacities, of mechanism for reciprocating said
plungers or pistons in unison to pump liquid
into a hydraulic press, said hydraulic press,
a valve-controlled by-pass connecting said
chambers or cylinders and means operated
when the pressure in said hydraulic press
reaches a predetermined point for opening

- the valve in sald by-pass, whereby a differ-

20
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ential displacement is effected to produce an
increased pumping pressure,

5. In combination with a hydmulm press, |

a two-cylinder pump, the pistons or plungers
of whichare of different displacing capacities,
means for operating said pistons or plungers
in unison, means for effecting communication
between the cylinders of said pump whereby
a differential displacement may be effected,

and means controlled from said hydraulic

P

press for effecting the opening and closing
of said communication, substantially as de-
seribed. |

6. A pump having two pump cylinders or
chambers and plungers and pistons therefor
of different displacing capacities, and mech-

anism for operating said plungers or pistons
- to independently pump liguid from said cyl-
inders or chambers into a common passage or

I
[

i

S

reservoir, a passage between the said cylin-
ders or chambers, which passage is normally
closed, and means for opening said passage
to atford a communication between the cylin-
ders or chambers whereby a differential dis-
placement only may be produced to effect a
greater pumping pressurein the said common
passage or reservoir.

7. In a pump, the combination with two
pump cylindersor chambers having two plun-
gers or pistons therefor of different displac-
ing capacities, of mechanism for operating
the said plungers or pistons, whereby each
plunger or piston may, independently of the
other, be caused to pump liquid from the cor-
mSpondmﬂ' chamber into a common passage
or reservolir, and means for effecting a con-
tinuously-open communication between the
sald cylinders or chambers, Whereby an
amount of liquid equivalent to the difference
only of the displacing capacities of said plun-
gers or pistons, may be forced into the said
common passage or reservoir at a single op-

eration, substantially for the purpose de-

seribed. |

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HENRY M. CHASE.

Witnesses:
CHAS. H. JENNESS,
S. J. BERARD.
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