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IMPROVEMENT IN VALVES FOR PUMPING-ENGINES.

Speclﬁca,tlon forming part of Letters Patent No. 168,25 L, dated Saptember 28,1875 apphcahxon filed .
November 3, 1874

To all mwho it may concern :

“ Be it known that I, WiLL1AM HENRY HAR-
RISON, of Bethlehem, Northampton couuty,
Pennsylvania, have invented certain Improve-

ments in Pumpmv -Engines, of Whlch the fol-
lowing is a specification:
The main object of my invention is to pre-

. vent the detrimental shocks which ocecur in

direct-acting pumping -and blowing engines,
and which are attributable to the too sudden
stoppage of the piston onreaching the ends of
its stroke, and the too sudden starting of the
piston on commencing its reverse movement;
and this object I attain by a controlling- valve
moving in coincidence with tlie piston, in com-
bination with a main valve moved by steam,
as explained hereafter.

Figure 1 in the accompanying drawing is a

. vertical section of sufficient of a direct-acting

steam - pump fo illustrate my improvement;
Fig. 2, part of Fig. 1, showing the valves in a
different position; and Fig. 3 an enlarged view
of the main valve and its connections,

A is the steam-cylinder, the piston of which
is connected to that of the pump-barrel by
the piston-rod D, as in ordinary direct-action
steam-pumps. The face for the main valve
has the usual steam-ports a &/, and exhaust-
ports b ¥, adapted -to a valve made in two
parts, G G’ connected together bya rod, e, on
which is a piston, /, adapted to a small cylin-
der, h, the latter forming part of a vertical

" partition, which separates the lower steam-

chest into two compartments, J and J°.  This
lower steam-chest is separated from the upper,
to which steam is admitted through a pipe, «,
by a horizontal partition, ¢, which forms the
seat for the controlling - valve M, the said

. partition bhaving a port, m, communicating

-

with the compartment J, and a port,

“eommunicating with the compartment-J, of

the steam-chest below, and the controlling-
valve, having two openings, n #/.. This valve
is operated from a collar, y, on the piston D,
through the medium of -any suitable mechan-
ism which will insure a movement.of the valve
coincident with the movement of the piston.
The two-part main valve is dependent for its
movement entirely upon the pressure of steam,
or rather upon the difference of the pressure
of steam in the two compartments J and J’ of

‘tion shown in Fig. 2,

the lower steam-chest, as will be rendered ap-
parent hereafter.

In Fig. 1 the piston of the engine is ap-
proaching the termination of its stroke in the
direction of the arrow, the steam-port a’ being
full open, but the port m! in the partition ¢ is
very nearly closed by the controlling-valve M,
which is in the act of moving in the same di-
rection as the piston; hence but little steam
can gain access to the compartment J’, and
thence to the cylinder A, aud therefore the
movement of the piston must decrease in speed
as it nears the termination of its stroke. The
moment the regulating-valve closes the port
m/, as shown in Fig. 2, the port m being slight-
ly open, the pressure of steam in the compart-
ment J will necessarily exceed that in the com-
partment J/, and the main valve, owing to the

excess of pressure on the front side of the small

piston f, will be suddenly moved to the posi-
thereby closing;the steam-
port &', and exposing the entire steam-port «,
so that the rear end of the cylinder A will be
open to the exhaust, and the front end to the
steam; but it will be noticed, on referring to
Tig. 2, that the regulating-valve has exposed
but very little of the port m in the partition ;-

-hence the supply of steam to force the piston

back will be very limited in the first instance,
and its movement will consequently be slow,
as it commeneces its return stroke, the con-
trolling-valve, however, exposing more of the
port m, as this return stroke is continued, un-
til a full supply of steam is afforded to the pis-
ton. The latter, therefore, increases in speed
until it approaches the rear end of its stroke,
when the movement of the piston decreases,
owing to the partial throttling of the port m
by the controlling-valve, and this port remains

‘closed until the piston has again -commenced

its forward movement..

It will now be seen that the piston, on ap- -
proaching and commencing to return from the
limits of its strokes, must be so gentle in its

movements that the shocks common to engines

of this class, and due to the sudden reversing
of the piston, are obviated. v

In order to relieve the two-part main valve
from sudden and detrimental shocks I arrange
on each side of the piston f of the small eylin-
der kb a cone,. , of such dimensions, in relation
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to an opening in each side of the said small
cvlmder, that the said opening cannot, under
any circumstances, be entirely closed but
when the small piston is suddenly moved to-

ward one end of the cylinder % the cone will
contract the opening at that end so much that
the piston will operate against a cushion of
steam, which eannot escape through the con-
tracted opening as fast as the live steam, act-
ing on the opposite side of the piston, moves
the latter.

I wish it to De llIldGI‘thOd that I do not
claim, broadly, the combination in direct-ac-
tion pumping-engine, of a main valve operated
solely by the pressure of steam with a supple-
mentary valve operated by the engine; but

‘1 claim as my invention—

1. The combination, in a direct-action pump-

ing-engine, of the regulating-valve K, operated
by and moving simultaneously and in unison.
with the engine, the main valve operated by .

the pressure of stea.m, the partition in the chest .
of the main valve, and a partition having ports
adapted to the regulating-valve, substantially

as described, so that the admission of steam
to the chest of the main valve shall be gradu-
ated by the regulating-valve, in the manner
set forth, as the piston is concluding and
commencing each stroke, for the purpose
specified.

2. The combination of the small cylinder &,
its piston f, connected to the two parts of the
main valve, and the cones x z, adapted to open-
ings in the cylinder-heads, all as set forth.

* In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WILLIAM H. HARRISON.

Witnesses:
HUBERT HOWSON,
HARRY SMITH.




