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- No. 744,547,

UNITED STATES

PATE

' EBENEZER HILL, OF NORWALK, CONNECTICUT.

. PUMPING-ENGINE.

SPECIFICATION forming part of Letters Patent No. 744,547, dated N ovember 17,1908.
. | ' | Application filed February 14, 1803, Serial No. 143,371. (No model.) |

o all whom it may concermn: |
Be it known that I, EBENEZER HILL, a citi-
zen of the United States, residing at Norwalk,
in the county of Fairfield and State of Con-
necticut, have invented certain new and use-

ful Improvements in Pumping-Engines, of

which the following is a specification.

Thisinvention relates to a pu mping-engine |

having means for opening and closing the
pump-valves by fluid moved independently

of the pumping-piston. | -

~ The object of the invention is to so con-
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struct a pumping-engine that the pump-
valves will be operated energetically by fluid
pulsation effected by the action of the fluid
that drives the motive piston in order that
the entire action of the pumping-piston will
be effective for pumping fluid.

~The invention is particularly adapted to .

alr-pumping engines; but it is applicable to
engines for pumping other fluids.

In the accompanying drawings, which illus-
trate an embodiment of the invention de-
signed for compressing air, the pumping-cyl-

inder inlet - valve chambers are connected

with opposite ends of the steam-cylinder, and
the pumping-eylinder discharge-valve cham-
bers are connected with opposite ends of the

~ steam-cylinder, so that the operation of the

36

inlet and discharge valves is accelerated by

the action of the steam that drives the mo-

tive piston. - | N |
KFigure 1 of the drawings is a plan, with

. parts broken away, of a steam-cylinder and
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an air-cylinder of an air-compressor that em-
bodies the invention. Fig. 2 is a detail sec-

- tlonal view, on larger scale, of one of the in-
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let-valves.

Fig. 3 is a ‘detail view, on large
scale, of one of the discharge-valves. Fig. 4

1s an enlarged section of a portion of one of

the fluid-conduits, showing a contemplated
arrangement. | -
The piston in the steam-cylinder 1 and the
piston in the air-cylinder 2 are constructed
and connected in the usual manner. Thein-

let-valves 3 and 4 at opposite ends of the air-

~cylinder and the discharge-valves 5 and 6 at
~ opposite ends of the air-cylinder are of com-

5o

mon form and arrangement. A pistonor mov-

able diaphragm 7 is fitted in the cylindrical
chamber 8 in each plug 9 that supports an in- |

| let-valve. This piston may be Secured to or

may be detached from the end of the adjacent
valve-stem. The end of the chamber of the
inlet-valve 3 is connected by a pipe 10 with

one end of the steam-cylinder, and the end
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of the chamber of the inlet-valve 4 is con-

‘nected by a pipe 11 with the other end of the

steam-cylinder. _ - |
Kach discharge-valve hasacylindrical stem

‘The end of the chamber of the diséhargea
valve 5 is connected by a pipe 15 with one

end of the steam-c¢ylinder, and the end of the ¢
chamber of the discharge-valve 6 is connect- -
ed by a pipe 16 with the other end of the

steam-cylinder.

When steam is admitted tolone' end of the

steam-cylinder for driving the main steam-
piston forwardly, the steam-pressure is exert-
ed through the pipe 10 against the piston 7
in the inlet-valve chamber, so as to open the
inlet-valve 8, and is exerted through the pipe
15, so as to close the discharge-valve 5. At
this time the exhaust of pressure from the
other end of the steam-cylinder causes a re-
duaction of pressurein the pipe11, which tends

to close the inlet-valve 4 and causes a reduc-

tion of pressure in the pipe 16, which tends

to open the discharge-valve 6. When the

steam 18 admitted to the other end of the

6a
12, that fits as a piston in the cylindrical
| -chamber 13 in each plug 14. o
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steam-cylinder and exhausted from the oppo-

site end, the reverse of this action takes

place—that is, the pressure through the pipe

11 opens the inlet-valve 4 and through the

pipe 16 closes the discharge-valve 6, while the

exhaust effects the closing of the inlet-valve

3 and the opening of the discharge-valve 5.
90

By means of this construction the inlet and
discharge valves are caused to act the in-

stant the steam-valve is changed for revers-

ing the steam-piston by the direct pressure

of the steam. This accelerates the actionsof
95

the valves, so that the pumping-piston is not
required to expend any energy opening or
closing the valves. Thus the full effect of
the action of the pumping-piston is obtained.
- If it is desired, a plunger 17 may be insert-
ed in a short section 18 of each conduit, as

1C0O

illustrated in Fig. 4. This piston is actnated
at the proper time by the steam, and the air
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or other fluid which is between the plunger |

and the valve-chamber effects the operation
of the valve as the plunger is moved. With
this arrangement the steam does not act di-
rectly upon the valve, as in the other case.
The fiuid between the plunger and the valve-
chamber may beair,water, or othersubstance.

The drawings show all of the inlet and dis-
charge valves connected with the steam-cyl-
inder. In some cases it is not necessary to
connect all of the valves. The pipes may, as
desired, be led from the steam-cylinder to

either the discharge-valves or the inlet-valves |

or to one inlet and one discharge valve.
As aresult of this invention a pumping-en-
cine may be constructed in which one or more

of the pumping-cylinder valves will be quickly

‘moved to proper position just as the steam- |
valve is actuated by the changes of pressure

piston dwells and is about to begin 1ts return
stroke. This method of operating the valve
is simple, and the action of the valves is so
accelerated that they offer no resistance 1o
the incoming and outgoing fluid, and thus
allow the pump-piston when driven at high
speed to receive and force out a full supply

of flnid.

I claim as my invention—-

1. Apumping-engine havinga pump-cylin-
der with a piston and inlet and discharge
valves, chambers containing parts connected
with the pump-valves, a steam-cylinder with

a piston that is connected with the pump-pis-.

ton, and pipes communicating with these
chambers and with the steam-cylinder where-
by the pump-valves are actuated by the
changes of pressure in the pipes due to the
changes of pressure in the steam -¢ylinder,
substantially as specified.

2. Apumping-engine having a pump-cylin- .

der with a piston and an inlet-valve and dis-
charge-valve, a steam-cylinder with a piston
that is connected with the pump-piston, and
a pipe communicating with a pump-valve and
with the steam-cylinder whereby the pump-

in the pipe due to the changes of pressare in
the steam-cylinder, substantially as specified.

EBENEZER HILL.

Witnesses:
EBENEZER HILL, Jr.,

J. E. SLATER.
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