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To all whom it may concern :

Be it known that I, EUGENE HAWKES, of
the city and county of 'San Diego, and State
of California, have invented a new and useful
Improvement in Pumps, of which the follow-
Ing is a specification:

T gure 1 18 a longitudinal section of my im-
proved pump ta,ken through ihe line x 2, Fig.
2, the pump-cylinder being omitted. Ifig. 2
18 a longitudinal section of the same, taken
through the line y ¢, Fig. 1, the pump-cylin-
der and the lower valve being omitted.

oimilar letters of reference indicate corre-
sponding parts.

The object of this invention 1s to furnish im-
proved litting and force pumps which shall be
so constructed as to discharge the water in a
continnous stream without loss of power and
in much larger quantity than is possible with
pumps of the same size of eylinder constructed
in the usual way.

The invention consists 1n & pump in which
two valves are used, working in line with cach
other, and so arranged that each valve will
begin its stroke before the other has quite
completed its stroke, to cause each valve to
begin to act upon the liquid while moving in
the same direction and at about the same
velocity, so that there will be no shock or jar,
110 1ntelrupt1011 of the discharge, and no loss
of force or motion; and in the ‘combination of
the two double G“UHS, the two sliding slotted
bars provided with studs, and the bmckets
with the two valve-stems and the two valves,
working in line with each other and with the
cmnl;:-shaft, as hereinafter fully desecribed.

A i1s a box or frame, which 1s designed to
serve as a support for the shaft to which the
operating-cams and the driving-crank, puliley,
or gear-wheel are attached, and for the ways
that guide the sliding bars.

In bearings in the upper part of the box or
frame A revolves a shaft, 13, fo one end of
which is attached a erank- Wheel C, which

may be made large and heavy, so ms t0 Serve
also as a balance-wheel.

To the shaft B, within the box or frame A,
are aftached two double cams, D, progectmg
in opposite directions., The outer parts of the

[

cams D act upon studs E, attached to the up-
per parts of thesliding bars If, which slide up
and down in ways G, attached to the sides of
the box or frame A, and are slotted longi-
tudinally to receive the shaft B. The inner
parts of the cams I act upon studs H, at-
tached to the sliding bars It a little below the
lower ends of their slots. The outer parts of
the cams D are made longer than the inner
parts, as shown in Iig. 2.

The friction between the cams D and the
studs I II 1s lessened by friction wheels or
rollers placed upon the said studs.

To the sliding bars I' are attached two
brackets, I, the one being a little farther from
the lower cnds of the said bars F than the
other. To the lower bracket, I, is attachesl
the upper end of the stem:s J Of the upper

valve, K. The stem J is made hollow, so
that the stem L of the lower valve, M, ma.y
pass through it freely. The upper end of the
v al}'e -stem I:1is attached to the upper brack-
et

L) this construction each valve will begin
1ts stroke before the preceding valve has qmtv
completed its stroke, so that each valve will
begin to act upon the water while moving in
the same direction and at about the same
velocity, thus preventing any shock or jar
and any interruption of the discharge of water
without any loss of force or motion.

The valve-stems J L may be extended to
any desired length, so that the valves K M
may be placed at any required depth in the
cylinder.

The working of the pump makes it espe-
cially adapted to heavy work, such as deep
wells, mines, fire-engines, &c.

Ifor pumps for very heavy work the cams
may be divided into two parts, cast solid,
and placed upon one or two shafts. In this
case cross-heads will be used instead of studs
and brackets, and the guides will be different,
but still pmduunn the same motion of tlm
valves. .

The piston heretofore described is hereby
disclaimed, as it forms the subject-matter of
another apphcatlon bearing even date with
this one,



Havine thus deseribed my invention, I elaim
as new and desire to seeure by Letters Pat-
ent—

The combination of the two double cams 1),
the two sliding slotted bars 19, provided with
the studs I& and 1I, and the brackets 1 with
the two valve-stems J 1. of the two valves K
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M, working in line with each other and with
the crank -shaft BB, substantially as herein
shown and desertbed.
LEUGENE HAWKIDS.
Witnesses:
A. . JULIAN,
A. H. DoxNOTIOE.
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