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To all whom it may concern:
Beitknown thatI, JAMES ALFRED TOWLER,

a citizen of England, residing at 1 Cromer
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Road, Leeds, in the county of York, England,
have invented certain new and useful Im-
provements in Valve-Gear for Pumping-En-
gines Driven by Steam or Compressed Air, of
which the following is a specification.

My invention relates to valve-gear for
pumping-engines driven by steam or com-
pressed air, having the valves of the main cyl-
inder actuated from a subsidiary cylinder
which has its distribution valve or valves op-
erated from the piston of the main eylinder.

The chief object of my invention is the ap-
plication of gear, hereinafter described, to the
actnation of valves for the main eylinder of
the Corliss kind with provision of trip-gear for
rapid closing of the supply-valves-and an ar-
rangement of the exhaust-valves, so as to pro-
vide adequate cushion in the main cylinder.

I shall describe valve-gear according to my
invention, referring to the accompanying
drawings. :

Figurel is a side view of the main cylinder
and valve-gear with section of the subsidiary
and eataract cylinders. Fig. 2 is a part lon-
gitudinal section at one end of the main cyl-
inder. Figs. 3 and 4 show, to an enlarged
scale, a front view and section of the trip-gear
for the rear supply-valve.

A is the main eylinder; B, its piston-rod,
which has an arm b linked to a lever C. A
rod ¢, havingon ittappets when they are acted
on by a tappet on the lever C, moves the dis-
tribution-valve of the subsidiary cylinder D,
the piston of which isrigidiy connected to the
piston of the cataract-cylinder E, the move-
ment of this piston being controlled in the
usual way by adjusting its by-pass valve e.
The rod ¢ of the pistons of D and E is jointed
to arms A, fixed on the spindles I of the ex-
haust-valves, and on these arms are pivoted
catches k, adapted to engage square pins p,
projecting from arms P, which are fixed on
the spindles L of the sfeam-valves and are
linked by rods s to springs or pistons subjeet
to pressure in the casing S.” On the spindles
L are fitted, free to turn, arms M, which are
linked by a rod m to the lever C near its ful-
crum, and the arms M are partly formed as

cams N,which move undera rollerz', mounted
on the catches %, ]

The steam-valves G govern ports which are
at theends of the cylinders, and the exhaust-
valves H govern ports at some distance from
the ends, so that the piston as it approaches

the ends of its stroke passes over and closes

these ports, thus cushioning the steam be-
tween them and the ends of the cylinder.

The gear described operates asfollows: The
main- piston in making its stroke in one di-
rection moves the lever C, and its tappet, act-
ing on one of the tappets on the rod ¢, moves
the valve of the subsidiary cylinder D, so that
its piston moves the arms %, by which the one
exhaust-valve of the main cylinder is opened
and the other exhaust-valve is closed; also,
one of the catehes k becoming engaged with
the pin p of the trip-gear one of the steam-
valves is opened, causing the main piston to
make its return stroke. The rod m then
moves back the arm M and brings the cam N
round to act upon the roller k', so as to raise
the catch & and release the lever P, which,
urged by the springs or by the pressure in the
casing S, immediately closes the steam-valve,
the main piston thereupon being caused to
continue its stroke by the pressure of the
steam expanding in the cylinder. .

I have shown a cataract-cylinder E con-
taining liquid to control the movement of the
subsidiary piston in D, making that move-
ment the more slowand gradual the more the
by-pass by the valve e is throttled. This is
necessary only when the subsidiary cylinder
D is supplied with steam or other elastic fluid
under pressure. In cases whereitissupplied
with water or otherliquid under pressure the
cataract-cylinder E is dispensed with, the
regulation of speed being effected by adjust-
ment of the supply or distribution valve of
the cylinder D. '

Having thus described the nature of this
invention and the best means I know for car-
rying the same into practical effect, I claim—

1. In valve-gear for a pumping-engine the
combination of a lever linked to the main pis-
ton and connected through tappets to the dis-
tribution-valve of a subsidiary cylinder, the
piston-rod of which is.connected to arms fixed
on the exhaust-valve spindles,these arms hav-
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ing trip-catches adapted toengage pins on the
arms of the supply-valve spindles and carry-
ing rollers over reciprocating cams conunected
to the lever linked to the main piston, sub-
stantially as described.

2. In the valve-gear of a pumping-engine
the combination of an arm fixed on the ex-
haust-valve spindle connected to the subsid-
iary piston and carrying a pivoted trip-catch
and roller, a cam loose on the supply-valve
spindle and connected to the lever which is
linked to the main piston, a lever or arm fixed
on the supply-valve spindle having a pin
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adapted to be engaged by the trip-catch, and
connected to a spring or piston subject to 13
fluid-pressure adapted to close the valve, sub-
stantially as described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 29th day of 20
April, A. D. 1897.

JAMES ALFRED TOWLER.

Witnesses: N
JoHN H. WHITAKER,
ALFRED BROWN,




