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To wll whom it may concerwn:

Be it known that I, Casimir Vox PaiLe, a
citizen of the United States, residing at Beth-
lekem, in the county of Northampton and
State of Pennsylvania, have invented certain
new and useful Improvernents in Multiple-
Pressure Systems, of which the following is a
specification, : '

My invention relates. to an accumulator
system, and consists in an accumulator hav-
ing a plurality of cylinders and cennected
plungers, with means for supplying pressure
to ore or others of the cylinders and means
whereby the pressure may be removed from
one or others of sald cylinders so as to secure
a variable pressure in the press or other de-
vice operated from the accumulator, and con-
trol means to direct the flow of the fluid to
and from the accumulatcr-cylinders and to
the press, as fully set furth hereinafter, and as
illustrated in the accompanying drawings, in
which— o

Tigure 1 is a sectional diagrammatic view
illustrating the main parts of my improved
system and showing two different sections
through the change-valve device. Fig. 2 is
a section on the line 2 2, Fig. 1.

The main features ofs this system comprise.

an accumulator A, means fo~ supplying the
latter with fluid, as illustrated, by a pressure
device B, shown as having two independent
pumps, and operated from any suitable mo-
tor (', a change-valve device D, and an appa-
ratus to receive the fluid under different pres-
sures, which apparatus F may be of any
suitable ciaracter, but which I have desig-

nated as a press, a cylinder 9 of which re-
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ceives the motor fluid under different pres-
sures. With these there is connected any
suitable source of fluid-supply G, which, as
shown, is an elevated tank 5, but which is

ot necessarily elevated except where it is

desired to restore the discharge-water from
the cylinders. ,
The accumulator is provided with. a series

_ of independent cylinders 1, 2, and 3, adapted
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to receive separate plungers 20, and, as
shown, these are all connected to a common
cross-head 4, which may be so constructed

as to receive or constitute the weight of the

accumulator. The different cylinders of the
accumulator communicate either separately
with the pressure device or there may be sep-

arate communications between one or more
of the cylinders and the pressure device, and
the discharge from the different accumula-
tor-cylinders is so controlled as to be opened
to a suitable exhaust or discharge pcrt, as
required, so that such discharge will be

opened from each cylinder that dces not at.

that time receive its supply from tke pres-
sure device. There are independent con-
duits ¢r communications between the differ-
ent cylinders and the press-cylinder, and by
properly cperating the control device of tke
conduits—as, for irstance, the charge-valve
device—cne or mere of the accumulatcr-cyl-
ir.ders may be cpened to the discharge, while
the other or others communicate with the
press-cylinder under the full energy of tke
weight 4, cr the communication may be
changed so that others of the accumulatcr-
cylirders are ¢pen to the discharge ard tke
remainirg cyliLders put in communication

with the press-cylinder, and if these latter

constitute a plurality of accumulatcr-cylin-
ders there is a reduced pressure from th.at se-
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cured when the entire weight 4 is upon the

contents of a single accumulator-cylinder.
There is thus secured a multiple of pressures
in the press-cylinder which may be con-
trolled by a single device, pressure may be
changed from one degree to another, the
communication between the accumulator
and the press-cylinder is direct and permits
of rapid action, and a comparatively small
volume of water may be employed.

“The various parts of the apparatus may be
of different constructions. 'Lhe pressure de-
vice B is illustrated diagrammatically and
has two pumps 6 7, each having two eylin-
ders to which plungers extend from opposite
directions, the cross-heads of said plungers
connected together and with the engine, and
with an inlet and outlet valve for each sec-
tion of each pump. Kach pump therefore is
a duplex pump of such known construction
that it need not further be described in detail.
The two pumps difler, however, in size, the
cylinders and plungers of the pump 7 being
of double the area of those of the pump 6, in-
asmuch as the pump 7 is connected by its dis-
charge-pipe 21 and a pipe 22 with different
branches to two of the cylinders of the ac-
cumulator, while the pump 6 communicates
through its discharge-pipe 23 and a branch
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24 with but one of the accumulator-cylin-
ders. - Each pump communicates with the
supply-pipe 25, leading from the tank 5. _

- I'ne change-valve device, as shown, is a
casing 8 containing two valves 30 31, which
control ports 27 28. These ports 27 28 com-
municate with a chamber below the same,
the latter through a port at one side (sée Fig.
1) communicating with the pipe 25, leading
to the tank 5, and a port 29 communicating
with the chamber of the valve 30 communi-
cates with the discharge-pipe 23 of the pump
6, while a port 32 communicates with the

chamber of the valve 31 and with the dis—

charge-pipe 21 of the pump 7. The cham-
bers of both valves 30 31 are in communica-
tion through suitable conduits with the pross-
cylinder. = As shown, there is a line of pipe

© 34 44, which extends from the press-cylinder

“to the change-valve, the control-valve K be- I
‘ing mcluded in this line of pipe, and in this

conduit, and preferably within the casing of

the change-valve, are check-valves 35 36,
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preventing any back pressure from the press-
cylinder to the valves 30 31.  Preferably the
two valves of the change-valve device are
combined with means whereby either may be
opened without disturbing the position of the
other. Asshown, the stem of each valve ex-
tends through the casing 8 to a position
above the arms 37 38 of a rock-shaft 39, pro-

. vided with a hand-laver 40, the movement of
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which in one dircetion will lift one valve and
in the other direction will lift the other.

- The control-valve device E is provided
with a casing 10, having ports to which are
adapted two valves 41 42, the chamber of the
valve 41 communicating with the conduit 44,
leading from the change-valve device D, and
the chamber of the valve 42 communicating
with the conduit 34, leading to the press-cyl”
inder. The port closed by the valve 41 coin-
municates with the chamber of the valve 42,
while the port below the latter communicates
with a conduit 45, leading to the pipe 25, that
extends to the water-tank 5. Wither valve
41 or 42 may be raised and lowered iude-

~ pendently of the other by the arms 46 47 of a
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rock-shatt 48, provided with an operating-
handle 49. When the valve 41 is raised, the
change-valve device is put in communica~
tion with the préss, the valve 42 closing un-
der the pressure. When the valve 42 is

+ raised, the press can discharge to the condit
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25 through the conduit 34, the casing 10, and
the conduit 45.

With the apparatus constructed as above
described the cylinders 2 3 may be connected
to discharge to the water-supply, when the
plunger of the eylinder 1 will carry the en-
tire load securing the maximum specific
pressure.  When the exhaust from the cyl-
inder 1 is opened, the weight will be upon the
plangers o‘% the cylinders 2 and 3, aund the

65 press will thus receive the intermediate pres:
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sure. If the exhaust of each of the ¢ ylinders

12 3 is closed, the weight 4 is upon the plun-
gers of all these cylinders, and the minimum
pressure, therefore, can be supplied to the
press. 1t will be seen that the change from
one pressure to the other may be effected by
the simple adjustment of the change-valve
device D.

While it is practicable to supply the accu-
mulator with water from any source, a tank
1s used when the discharge-water must be re-
stored, and in such case the tank is placed at
such a height that the cylinders connected
with it are always filled with water. In the
operation of the pumps, if none of the accu-
mulator-cylinders are connected with the
discharge or exhaust, both of the pumps will
pump water at' minimum pressure into the
corresponding cylinders. It part of the accu-
mulator-cylinders are connected with the ex-
haust, the water supplied to the correspond-
ing pump-cylinder will be pumped back and
forth without the consumption of energy ex-
cept from loss by friction, while the other
pump will pump water to the required
pressure. The proportions of the parts are
so designed as to areas and pressures that
the pump will always require the same
amount of eaergy for operating it.

In operating the press when low pressure
is required the operator closes botﬁ) valves
30 31 of the change-valve device, when the
weight 4 will be équally distributed over all

*| the three cylinders 1, 2, and 3, and both

pumps will work effectively. "When there is
an intermediate pressure, the valve 30 being
lifted, thus connecting thecylinder 1 with
the tank 5 and the cylinders 2'and 3 carrying
the pressure of the weight 4, the pump will
draw water from the pipe 25 and pump it
through the port of the valve 30 back
through the pipe 25 to its own inlet-port, the
water being thus circulated through the
pump, and the pump 7 draws the water from
the pipe 25 and pumps it to the cylinders 2

70

75

8o

85

[3]e]

-~

95

150

105

iTo

and 3 and through the chamber of the valve -

31, lifting the check-valve 36 and through
the control device E to the press-cylinder,
the check-valve 35 preventing any back flow
toward the valve 30. With the maximum
pressure, the valve 31 of the change-valve de-
vice being raised and connecting the cylin-
ders 2 and 3 with the tank 5 and the entire
pressure of the weight 4 being then exerted,
the pump 6 will draw water from the pipe 25
and pump it to the cylinder 1 and through
the passage above the valve 30, lifting the
check-valve 35 and through the control-
valve device to the press-cylinder, while the
pump 7 pumps the water to the space above
the valve 31 through the port 28 and to the
pipe 25, from which it passes again to the
pump 7 and is circulated.

It will be evident that while I have illus-
trated three accumulator-cylinders and plun-
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gers, the number may be increased, and while
I have referred to a single press-cylinder, it
will be evident that the devices described
may be used in connection with the series of
apparatus F to be operated, there being a
control-valve E between the change-valve D

'and each press-cylinder.

Without limiting myself to the construc:
tion and arrangement shown, I claim—

1. The combination of an accumulator

having a plurality of cylinders and plungers,
a source of water-supply communicating
with each cylinder, a press-cylinder, means
for forcing the motor fluid into the accumu-
lator-cylinders, and ‘means for putting the
different accumulator-cylinders into commu-
nication with the forcing means and with the

. press-cylinder to secure different pressures in
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the latter, substantially as set forth.

2. The combination of an accumulator
having a plurality of cylinders and plungers,
a source of water-supply communicating
with each cylinder, a press-cylinder, a plu-
rality of means for forcing the motor fluid
into the accumulator-cylinders, and means
for putting the different accumulator-cylin-
ders into communication with the forcing
means and with the press-cylinder to secure
different pressures in the latter, substantially
as set forth. .

3. The combination of an accumulator hav
ing a plurality of cylinders and plungers, &
source of water-supply communicating with
each cylinder, a press-cylinder, a plurality of
independent pumps, constituting means for
forcing the motor fluid into the accumulator-
cylinders, and means for putting the different
accumulator-cylinders into communication
with the forcing means and with the press-
cylinder to secure different pressures in the
latter, substantially as set forth.

4. The combination of an accumulator hav-

. ing a plurality of cylinders and plungers, a
* source of water-supply, independent pumps
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for forcing water into the different cylinders
and a press-cylinder, separate communica-
tions between the latter and different cylin-

‘ders of the accumulator, and means for con-

trolling said communications and for con-
trolling the discharge from the different ac-
cumulator - cylinders, substantially as set

“forth.

5. The combination of an accu,m’ula,tof hav-
ing a plurality of cylinders and dplungers, )
source of water-supply, independent pumps

- for forcing water into the different cylinders

and independent means for permitting its
discharge from different cylinders, a press-
cylinder, and a valve device with valves and
ports arranged to connect the press-cylinder
with one or more of the accumulator-cylin-
ders and to connect the others of said accu-
mulator-cylinders with the discharge-port,
substantially as set forth. o

6. The combination with an accumulator

3

having a plurality-of cylinders, of independ-
ent pumps connected one to one of the cylin-
ders and the other to others of the cylinders,
a press-cylinder communicating independ-
ently with different accumulator-cylinders,

‘means for opening and closing the communi-

cations, and means for. opening and closing

the discharge from each accumulator-cylin-
- der, substantially as set forth. :
7. The combination with .an accumulator-

having a plurality of cylinders, of independ-
ent pumps, a press-cylinder, a valve device, a
conduit connected in circuit with one of the
accumulator-cylinders, the valve device and
one of the pumps, a second conduit connected
in circuit with a plurality 'of accumulator-
cylinders, with the valve device and with the
other pump, and a conduit between the valve
device and the press-cylinder all arranged to
permit one or more of the accumulator-cyl-
inders to be put into communication with the
press-cylinder or with the pipe supplying one
of the pumps, substantialiy as set ?orth.

8. The combination with a press-cylinder,-

of asupply-pipe, an accumulator having a
plurality of cylinders, and means whereby
water may be forced into one or more of said
cylinders and whereby one or more may be
put into communication with the press-cylin-
der and others connected with an exhaust-
port, substantially as set forth.

9. The combination with a press-cylinder,

of a -supply-pipe, an accumulator having a-

plurality of cylinders, and independent
pumps whereby water may be forced into one
or more of said cylinders-and whereby one or
more may be put into communication with
the press-cylinder and others connected with
the pipe supplying one or other of the pumps,
sub_stantiaﬁy as set forth.
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10. The 'combination with a press-cylin- .

-der, of an accumulator having a plurality of

independent cylinders and plungers there-
for, and means whereby to put the press-
cylinder in communication with a single ac-

cumulator-cylinder or with a plurality of.

such cylinders and for discharging the water
from the accumulator-cylinders with which
the press-cylinder is not in communication,
substantially as set forth.

. . .

11. The combination with a press-cylin-

| der, of an accumulator having a plurality of
independent cylinders and plungers there-

for, and means whereby to simultaneously
put the ‘press-cylinder in communication
with a single accumulator-cylinder or with
a plurality of such cylinders and for dis-
charging -the water from the accumulator-
cylinders with which the press-cylinder is
not in communication, substantially as set
forth.: :

~ 12. The combination with a press-cylin-
der, of an accumulator having a plurality of
independent cylinders and plungers there-

for, and a valve device having a plurality of
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_valves and ports whereby to put the press-
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cylinder in communication with a single ac-
cumulator-cylinder or with a plurality of
such cylinders and for.discharging the water
from the accumulator-cylinders with which
the. press-cylinder is not in communication,
substantially as set forth.

13. The combination with a press-cylin-
der, of an accumulator having s plurality of
independent cylinders and plungers there-
for, and a valve device having a plurality of
valves and ports whereby to put the press-
cylinder into communication with one or
more of the accumulator-cylinders, and si-
multaneously open the exhaust from the ac-
cumulator cylinder or cylinders not in com-
munication with the press-cylinder.

14. The combination with a press-cylin-
der, of an accumulator having a plurality of
independent cylinders and plungers there-
for connected to a common cross-head, ‘and
means whereby to put the press-cylinder in
communication with a single accumulator-
cylinder or with & plurality of such cylinders'
and for discharging the water from the ac-
cumulator-cylinders with which the press-.
cylinder is not in communication, substan-
tially as set forth. o

15. The combination in a multiple-pres-
sure system, of an accumulator having a
plurality of cylinders and plungers, a tank, ;
independent pumps for supplying different
cylinders, a press-cylinder, conduits be-

tween the said parts, and a valve device

846,266

communicating with the conduits and hdving
ports and valves arranged to connect & single
accumulator-cylinder or a plurality of such

cylinders with the press-cylinder - and to

open the line of communication between the
accumulator-cylinders not ‘so connected,
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with the source of water-supply to the

pumps. ‘

16. The combination in a multiple-pres-
sure systein, of an accumulator having a-plu-
rality of independent cylinders and plungers,
a press-cylinder, a change-valve device an
conduits whereby to connect -the press-
cylinder with a single accumulator-cylinder
or with a plurality of such cylinders, and a
control-valve device between the change-
valve device and the press-cylinder, sub-
stantially as set forth. '

17. The combination in a inultiple-pl"es-‘

sure system, of an accumulator having a plu-
rality of independent cylinders and plungers,
connected to a common cross-head, a press-
cylinder, a change-valve device and conduits
whereby to connect the press-cylinder with &

‘single accumulator-cylinder or with a plu-

rality of such cylinders, and a control-valve
device between the change-valve device and
the press-cylinder, substantially as set forth.

In testimony whereof I affix my signature

in presence of two witnesses. .
CASIMIR VON PHILP.
Witnesses:

- W. A, CUTLER,
Harry WiLBUR.
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