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To all whom tt may concern:

Be 1t known that 1, Emtr. FRrEIL, a citizen of
Switzerland, residing at Allegheny, in the
county of Allegheny and State of Pennsyl-
vania, have invented certain new and useful
Improvements in Pumps, of which the follow-
ing 1saspecification,reference being had there-

1n to the accompanying drawings.

This invention relates to certain new and
useful improvements in pumps, and has for
1ts object the provision of novel means where-
by a pump will discharge at both the upward
and downward stroke of the piston and will
also feed at the upward and downward stroke
of the piston. o

Another object of my invention is to pro-
vide a number of check-valves in the inlet and
outlet ports that will alternately open and
close at each stroke of the piston.

My invention further aims to provide a
pump that will be extremely simple in con-
struction, strong, durable, comparatively in-
expensive to manufacture, and highly efficient

“1n 1ts operation.
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With the above and other objects in view
the invention consists in the novel construc-

tion, combination, and arrangement of parts
to be hereinafter more fully described, and
specifically pointed out in the claim. =

In describing the invention in detail refer-
ence 18 had to the accompanying drawings,

forming a part of this application, wherein
like numerals of reference indicate like parts

throughout the several views, in which—

Figure 1isa frontelevation of my improved
pump, showing a” portion of the cylinder in
Iig. 2 1s a top plan view
thereof. Fig. 3isa fragmentary longitudinal
sectional view. Tig. 4 is a transverse verti-
cal sectional view taken on the line z 2 of
Fig. 3. |

In the drawings the cylinder 1 of the pump
1s of the ordinary construction and is provided
with cylinder-heads 2 2 and the ordinary pis-
ton-rod 3, carrying the piston 4, operating in

 thecylinder 1. Thiscylinder 1 is formed with

50 and serves as an outlet-pipe when the piston

an abutment at one end and is provided with
an 1nlet-pipe 5, which serves as an inlet-pipe
when the piston 4 is operated downwardly

4 1s making 1its upward stroke. An inlet
and outlet port 6 communicates with the
lower end of the cylinder. The said pipe 5
communicates with a port 7, which is formed
in the aforesaid abutment and which extends
at right angles to the pipe 5. These ports 6
and 7 communicate with discharge-pipes 6’
and 7', which are connected to elbows 8 8 and
lead into a discharge-pipe 9, which feeds the
boiler. (Not shownin the drawings.) Check-
valves 6" and 7" are interposed between the
port 6 and discharge-pipe 6 and port 7 and
discharge-pipe 7', respectively. Communi-
tating with the ports 6 and 7 are feed-pipes
10 10', in which are also secured check-valves
11 and 11'. |

- The operation of my improved pump is as
follows: We will assume that there is a wa-
ter-pressure above and below the cylinder in
the position as shown in Fig. 1 of the draw-
ings and that the piston is traveling down-
wardly. The water will then be discharged
through the port 6 at the bottom of the cylin-
der into the discharge-pipe 6, thereby open-
Ing the check-valve 6” and simultaneously
closing the check-valve 11 of the feed-pipe 10,
thus permitting the water to be discharged

‘through the elbow 8 in the discharge-pipe 9

and thence into the boiler. Simultaneously
with the downward stroke of the piston the
valve 11" of the feed-pipe 10’ will be opened
and will feed the water through the pipe 10/,
port 7, and pipe 5 into the upper portion of
the cylinder and by this suction will simulta-
neously close the valve 7" of the discharge-
pipe 7. We will now assume that the piston
has completed its downward stroke, and upon
1ts upward stroke the following operation
takes place. The water will be discharged
through pipe 5 from the upper portion of the
cylinder into the port 7, opening the valve
(", simultaneously closing the valve 11’, and
permitting the water to be discharged through
pipe 7' into the discharge-pipe 9, leading to
the boiler. Simultaneously with this opera-
tion the check-valve 6" will be closed and the
check-valve 11 will be opened, permitting the
water to enter through pipe 10 and thence
1nto the cylinder.

The many advantages obtained by the use
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of my double-acting pump will be readily ap-
parent from the foregoing description taken in
connection with the accompanying drawings.
It will be noted that various forms of check-
valves may be employed to accomplish the de-
sired results, and I do not wish to limit my-
self to any particular form of check-valve,
automatic or gravity valve, and it will fur-
ther be noted that various slight changes may
be made in the general construction and ar-
rangement of the discharge and feed pipes
without departing from the spirit of my in-
ventlon. |
Having fully described myinvention, what
I claim as new, and desire to secure by Letters
Patent, 1s— |
In a pump the combination of a cylinder,

the presence of two witnesses.

778,027

and piston, said cylinder having an abutment
at one end formed with parallel ports, one of
which leads into the cylinder, with check-
valves disposed in each port, separate outlet-
pipes communicating each with one of said
ports, a pipe leading from one of said ports
to the end of the cylinder opposite that info
which the other of said ports leads, inlet-pipes
leading to both said ports, check-valves ar-
ranged between said inlet-pipes and said

- ports.

In testimony whereof I affix my signaturein

EMIL FREL
Witnesses:

E. K. POTTER,
H. C. EvERT.
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