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UNITED STATES

PateEnT OFFICE,

CHARLES C. WORTHINGTON, OF IRVINGTON, NEW YORK, 'ASSIGNOR OF ONE-
HALF TO WILLIAM E. HALE, OF CHICAGO, ILLINOIS,

GAS-ENGINE PUMP.

SPECIFICATION forming part of Letters Patent No. 302,309, dated July 22, 1884.
Avplication filed October 8, 1883. (No model.)

To all whom it nuwy conceriv:

Beit known that I, CHARLES C. WORTHING-
TON, a citizen of the United States, and a resi-
dent of Irvington, in the county of Westches-

5 ter and State of New York, haveinvented cer-
tain new and useful Improvements in Gas-En-
gine Pumps, of which the following is a speci-
fication.

Fhe object of my invention is to avoid the

10 use of gears, belts, and like appliances in op-
erating pumps from gas-engines and other en-
gines running at high speeds; and my inven-
tion consists in constructing and adapting the
pump for use in connection with a rapidly-re-

15 ciprocating piston or plunger, and within a
contracted space, in the manner fully deseribed
hereinafter, so as to avoid the objections here-
tofore incident to the use of quick-moving pis-
tons in operating on non-elastic fluids.

20 In the drawings, Figure 1 is a sectional ele-
vation of my improved pump, showing the
same applied to be operated directly from the
shaft of a gas-engine. Fig. 2 is a detached
face view of the crank-wheel of the engine.

25 Fig. 3 is an edge view of the parts shown in
Fig. 2.

‘Where rapidly-moving engines have been
employed as motors for the purpose of lifting
or putting in motion water or other liquids,

30 it has heretofore been common to communi-
cate the motion to the pump from the engine
by belts, gears, levers, or other appliances in
such manner as to reduce the speed or impart
a comparatively slow motion to the pump.

35 Thisreduction in speed is essential, as sudden
movements of the non-elastic fluid result in
forcible impacts against the sides’of the cas-
ing, in violent seating of the valves, in ob-
jectionable noise, and serious straining of the

40 parts. While these objections are obviated
to a greater or less degree by operating the
pump slowly, the necessity of employing ap-
pliances for reducing the speed is most objec-
tionable, as they increase the complexity and

45 cost of the apparatus, resultinlost motion and
noise and wear, and decrease the capacity of
the pump. Under ordinary circumstances,

where there is unlimited space, it is most dif-
ficult and often impossible to secure the di-
5o rect action of a piston by a rapidly-revolv-

ing shaft, and at the same time avoid the
difficulties incident to such rapid movement;
but the difficulties are greatly increased in
combining a pump.of such character with a
gas-engine or other like engine. These diffi- 55
culties arise from the limited space within
which the pump must be arranged, in connec-
tion-with the necessity of imparting an extend-

ed motion tothepistonand of avoiding the ob-
jections incident to the use of short connect- 6o
ing-rods. This will be apparent from an in-
spection of the engine illustrated in the draw-
ings, whereit will be seen that it isnecessary to
include in the comparatively small height be-
tween the shaft and thefloor,or base onwhich 65
the bed-plate rests, the cylinder, piston, con-
necting-rod guides, and ports.

I have adapted the pump to the require-
ments of such a situation, and- have over-
.come the above set forth difficulties and se- 70
cured the desired results by the construction
which I willnow describe. The pump-piston
is necessarily below the driving-shaft T, car-
rying the crank d, by which the piston is op-
erated. To avoid the mnecessity of using a 75
cross-head, guides, and a short connecting-
rod, I employ a hollow plunger or trunk, A,
which is a differential plunger, for the pur-
pose deseribed hereinafter, and set it as low
as.possible, while leaving sufficient space be- 8o
low its lower end, so as to increase the length
of the connecting-rod B, thereby avoiding lat-
eral thrust, and consequent friction, wear,
and loss of power. The pump-case H is ar-
ranged with its bottom flush with that of the 85
base of the machine and below the shaft T,
and the lower enlarged part of the plunger A
reciprocates in a bearing, F, formed in a par-
tition, @, dividing the chest H into an inlet-
chamber, M, and outlet-chamber N. Theup- go
per reduced end of the plunger reciprocates
through an ordinary stuffing-box, E. In the
partition @ are ports with seats for a series of
_spring-seated valves, L, and a like series of
valves, I/, is adapted to seats of inlet-portsin g5
a partition, ¢, which ports' afford communi-
_cation between the chamber M and the inlet-
pipe G, and the chamber N communicates

with the outlet-pipe G'and with an air-drum,
P. The difference in diameter between the two 100
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parts of the plunger is such that the area of
the shoulder o thusformed will be equal to half
the arca of the end of the plunger. Therefore,
of thevolume of water drawn into the chamber
M on the upward motion of the plunger and
forced into the chamber N on its downward
motion, one half will supply the place above
the partition a,vacated by the enlarged portion
of the plunom The other half w1]1 be dis-
charged from the outlet G.  Onthereverseor
upward movement the amount of water dis-
placed on the entrance of the enlarged part of
the plunger into the chamber N w 1]1 be dis-

_ charged from the outlet.
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It \vﬂl be seen that, although the pump is
double-acting, there is but one series of inlet-
valves and bub one series of outlet-valves, the
water passing from the lower to the upper end
of the piston, traversing the same openings as
that which noes to the discharge-outlet, the
single set of “force-valves being in action only
at every alternate stroke. In this respect the
pump differs from double-acting pumps where
there are two sets of force-valves and two sets
of suction-valves, one or the other of the two
sets of force-valves being in action and being
seated upon each stroke of the plunger. As
a result of this construction, the number of
valve-actions is reduced, the water- -passages
are direct and but little obstructed, there is
abundant room for the valves, and buch an ex-
tended valve area that each valve need have
but a limited movement to secure a free flow
of the water, and there is therefore no violent
seating of the valves and ramming of the wa-
ter, even under the most 111)1(1 actlons of the
phmoer

The use, in connection with the rapidly-re-
Cl])lOC‘LLlD plunger, of a plarality of inleb
and outlet valves is a matter of much impor-
tance. Inpumpswherehut asingle inlet and
a single outlet valve are employed the entire
volume of w ater displaced at each operation
passes through such valve, necessarily lifting
itto a consulmable extent and causing it to
scat on the next action with great force and
with a violent shock. - By ])10V1dll]0 extended

valve-openings the water eurrent is subdivid-
ed into small streams flowing slowly and pass-
ing easily from one dmmber to the other, lift-
ing but slightly the valves, which therefore
may be made smallin gize, and will take their
seats without violence, however rapidly the
motion of the plunger may be reversed. As
a plunger of comparatively large size may he
thus employed, and as it opelates with great

rapidity, it will lift corresponding large bodies
of water. Itthusbecomesnecessary to provide
capacious water inlet and outlet passages. In
most pumps taking water at the lower ends,
the inlet-pipeis Delow the limit of the piston’s

" descent; but it has been shown that where the

65

piston is below, and operated direetly by the
crank on the mzuu shaft, it must descend as
close to the bottom of the casing as practica-
ble, necessitating an inlet-pipe commuumab-

ing withthe casing below the base of the engine,
or adifferent constructionthan thoseheretofore
employed. As any projection below the base
would necessitate the cutting away of the floors
or platforms on which the engines rest, I pro-
vide the required inlet by placing the parti-
tion « at suehr a height above the bottom of
the casing so as to form an intervening cham-
ber, Y, of the required capacity to supply all
the ports above, and also secure an opportuni-
ty to put the inlet-opening G at the end of the
case above the bottom.

To secure a communication between the
chamber above the partition « and the end of
the plunger, I form a channel, g, leading down-
ward, as shown, past the eénd of the chamber
Y. The partition @, supporting the second
set of valves, is placed at a convenient dis-
tance above the partition «', both partitions
being therefore above the limit of the down-
ward motion of the plunger, so that ample
channels and chambers are secured without
limiting the downward throw of the plunger,
or providing any inlet connections below the
line of the bottom of the casing.

By the construetion, arrangement, and adap-
tation of parts above described I am enabled
to drive a plunger of comparatively large di-
ameteér directly from the rapidly-revolving
main shaft, confine the number of valve move-
ments to the lowest limit, reduce the extent of
these movements to a minimum, and avoid
shocks therefrom, and secure ample passage-
way for the flow of the large volume of water
set in rapid motion by the pump, while con-
fining the dimensions of the casing and acces-
sories to the limited space between the base
and the crank-shaft.

The connecting-rod Bis attached to the plun-
ger through Lhe medinum of an eyebolt, b, ex-
’oendln0 thr ough the lower end or head of the
plunger and fustening by nuts, keys, or any
suitable device, D, whereby to permit the con-
nection to be readily secured or removed, easy
access being had thereto through a conven-
jently-arranged hand-hole, s, in the casing H.

To vary the throw of the crank to which the
rod B is connected, so that the work done by
the pump may be increased or diminished by
lengthening or shortening its stroke, I make
the wrist-pin d radially adjustable in respect
to the shaft in any suitable manner. Tor in-
stance, the wrist-pin is connected to a slide, 4,

ap‘tbl(‘, of radial adjustiment in a guide- slot z‘
in the crank-wheel by means of a sclew-wd
d, passing through a web, #, and pr ovided
with adjusting-nuts m Y’ on opposite sides of
said web.

I do not limit myself to the use of a trunk-
plunger, as a solid plunger might be employed
with the effect above named; but I prefer to
make the plunger hollow and to connect the
rod B to the lower end, as thereby all slide-
rests and plunger-rod stuffing-boxes are done
away with, and the lateral strains from Iateral
thrust of the conneecting-rod are brought
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.against the broad bearing F of the plunger,
This -

where they produce but little effect.
plunger-bearing may be a solid metal sleeve
fitted to an opening in the partition @, as shown;
or a stuffing-box bearing may be used.

Although . the pump above described may
be connected to the driving-shaft of any ordi-
nary engine, it is especially adapted for use
with gas-engines which are driven at a high
rate of speed.

It will be apparent that the pump construct-
ed as above described may be used whenever
1t is desirable to secure an extended throw of
the plunger or piston, the space within which
to operate the pump being limited.

I claim— ' '

1. The combination, with a high-speed en-
gine, of a crank upon the driving-shaft, a dif-
ferential trunk - plunger connected to said
crank by a rod attached to the end of said
plunger, a casing divided into chambérs by
partitions, both arranged above the point
reached by the plunger on its descent, and a
plurality of ports provided with valvesin each
partition, substantially as and for the purpose
set forth.

2. The combination, with the operating

crank-shaft, of a casing, H, divided by parti-
tions, each containing a plurality of ports pro-
vided with valves, a differential plunger slid-
ing in a bearing in the upper partition, and
an inlet communicating with a chamber below
the lower partition, and a channel connecting
the space above the lower partition with that

below the plunger, substantially as and for the

purpose set forth.

3. The combination of a erank upon the shafs
of a driving-engine and a pump arranged be-
tween the shaft and base line of the engine,
and provided with a differential plunger con-
nected to said crank, and with an inlet-cham-
ber, Y, and two chambers above the same and
above the lower limit of the plunger’s move-
ment, connected by ports provided with valves
and with inlet and outlet openings, substan-
tially as set forth. ’

In testimony whereof Lhave signed my name
to this specification in the presence of two sub-
seribing witnesses.

CHAS. C. WORTHINGTON.

‘Witnesses:
ALEX. D. CHEW,
B. W. PIERSON.
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