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Lo all whom it may concerm:

Be it known that I, EDWARD ANDREWS, &
citizen of the United St‘mtes residing at Potts-
ville, in the county of %chuylklll and State of

5 Pennsylmnn have invented certain new and

useful Improvements in Pumping - Engines;

~and I do hereby declare the following to be a

- full, clear, and exact description of the inven-

~ tion, such as will enable others skilled in the

ro artto which it appertains to make and use the
same. | |

My invention relates to pumping-engines,
and has forits object the construction of asim-

ple and effective engine for pumping liquids

15 or fluids which ecan be produced at compara-
- tively small cost; and it consists in-the con-

“structions hereinafter described, and particu-.

larly pointed out in the claims.
In the accompanying drawings, which fmm
20 a part of this specification, Flgure 1 1s a per-
spective of a triple-cylinder pumping-engine
constructed in accordance with my invention.
Fig. 2 is a vertical section of one of the ¢ylin-
ders. Fig. 3 is a perspective of one of the de-
25 tachable seats in which the cylinders rest.
Fig. 4 is a cross-section of the bed- plate onthe
line z x, Fig. 5; and Fig. b is a perspective of
the bed- plate
Reference being had to the drawmgs and the
30 letters thereon, A’ A A represent the cylinders,
B B B the detachable seats for the cylinders,
and C the bed-plate. Thecylindersare made

in two sections, a b, which are bolted together.

The lower sectlon b is provided witha convex
35 bearing-surface, c, and two ports or paqsages d
e, are cut through said lower section. The
port e communicates with an annular chamber,
f, and the port d communicates with a cham.-
ber, ¢, in a central projection, &, secured to the
40 lower section, &, of the cv]inder at <.
D replesents the plston or plunger, which
has a chamber, &, formed in it corresponding
1n diameter Wlth the projection h, and 18 of a
depth equal to the length of said projection.
45 The lower section, 0, of the cylinders 1s also
provided with tr unnlons [ 1, which project lat-
erally from opposite sides, a'nd the pistons are
connected directly to the wrist- pins of the
crank-shaft E.

' 50 The detaehable seats B are provided with a

| Whlle the pistons are rising or making their

concave surf&ce n, which corresponds w1th the
bearing- surface ¢ on the lower section of the
cylinders, and has passages 1 2 3 4 formed

‘through the bottom thereof, which communi-

cate with the chambers for med in the bed- plate, 55
and with which the ports d ¢ in the cylinders
communicate, as will heremafter more fully
appear. |
The bed- pla,te C has chambers 5, 6 7, and 8
formed in it, which extend nearly throughout 60
the length thereof, and are grouped in pairs,
the chambers b and 6 being in communication
with the pumps; and 7 and 8 with the engines,
according to the.use to which the engine and
pump are applied. The chambers 5 and 6 65
terminate in a pipe, 9, having two chambers
and a flange, 10, and 'the chambers 7 and 8 -
terminate in apipe, 11, having a flange, 12, for
connection with a Smta,ble pipe through which

‘aliquid or fluid may be conducted to and from #%o

the engine and pump. The passagesl 2341n
the seats B correspond with the ports 131415

16in the upper surface of the bed-plate, and

| communicate therewith when the seats are se-

cured in their positions on said plate. 75

The cylinders are held in their seats by
equalizing-yokes F, which are fully described
and claimed 1In another application of even
date of filing, Serial No. 214,777, and need not
therefore be herein descubed The pistons 8o
are provided with the usual packing-cham-
bers, n, and glands o.

The operation is as follows: When the en-
gine is used to pump liqnids—such as water— -

steam or other motor-fluid is conducted into 83

the chamber 7 in the bed-plate, from which 1t .
passes up through the ports 15, through the
passages 3 and p01ts e into the several cylin-
ders, and drives the pistons or plungers D up.

go
outstroke, water or other liquid is drawn into
the chamber ¢ in the projection A, from the
chamber 6 in the bed-plate, through passage
2 in the seat B and port d in the cylinder.
Upon the descent or instroke of the pistons the
spent motor-fluid 13 exhausted through port e,
passage 4, and chamber 8, and the liquid being
pumped ] is discharged through port d, passage
1, and chamber 5 to a suitable pipe for con-
ductlng it to any desired place for use. 100

93
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" air or gas, the motor-fluid is admitted to the

10

. what I claim 18—

15

20

with a piston for expelling the fluid from both

made between the several pistons and the

‘When it is desired to pump a fluid such as |

chamber ¢ in the projection &, and the fluid to
be pumped is admitted to the annular cham-
ber f in the cylinders. o N

It will be observed that by the connection

crank-shaft the engine has no ‘‘dead-center,’”’
and that the contents of each cylinder are ex-
pelled by the power of the motor-fluid being
exerted npon the pistons in the other two cyl-
inders of the series. - .

Having thus fully described my invention,

1. A cylinderhavingahollow projection and
an annular fluid-chamber, a port communicat-
ing with the chamber in the projection, and a
port communicating with the annular cham-
ber, both of said ports entering the cylinder
on the same side of the piston, in combination

chambers, substantirlly as described.
2. A vibrating cylinder having a convex.
bearing-surface at one end, a tubular projec-

‘tion extending nearly to the opposite end of |

the cylinder, and an annular fluid-chamber,

separate ports Qommunicating with the cham- |

ber in the projectilon and with the annular

fluid-chamber, in combination with a ported
seat having a concave bearing-surface, and a
piston conforming to the working-cylinder,
substantially as described. | |

30

3. A cylinder having a hollow projection in

the center thereof and a bearing-surface at one
‘end, a hollow piston fitting over said projec-

tion, separate ports communicating with both

sages formed therein, and a ported seat inter-
posed between the cylinder and the bed-plate,
substantially as described. o

4, A triple vibrating-cylinder pumping-en-
gine in which each cylinder is provided with
two receiving-chambers, and a single-acting
piston connected to a crank-shaft, as described,

‘chambers in the c¢ylinder, in combination with
a bed-plate having supply and discharge pas-

40

145

whereby the contents of each cylinder are ex-

pelled by the-power exerted upon the other

two pistons. | |
In testimony whereof I affix ny signature in
presence of two witnesses. ' o
o EDWARD ANDREWS.
Witnesses: | N | '
S. A. TERRY,
. D. C. REINOHL.
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