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ALFRED HORSFIELD, OF HAZLETON, PENNSYLVANIA.

STEAM-ACTUATED VALVE.

OPRECIPICATION forming part of Lietters Patent Wo. 321,605, dated July 7, 1885,

Application filed March 19, 1885. (No model)

To all whom it may concerm:

Be it known that I, ALFRED HORSFIELD, of
Hazleton, in the county of Luzerne and State
of Pennsylvania, haveiuvented a new and Im-
proved Steam-Actuated Valve, of which the
following isa full, clear and exact description.

The object of my invention is to providea
new and improved steam-actuated valve for
steam-engines, which is so construeted asto
cushion the valve.

The invention consists in the arrangement
and combination of various parts and details,
as will be fully set forth and deseribed herein-
after. :

Reference is to be had to the accompanying
drawings, forming part of this specification, in
which similar letters of referenceindicate cor-
responding parts in all the figures.

Figure lisalongitudinal sectional elevation
of the cylinder, steam-chest, and supplement-
ary steam-chest. Iig. 2 is a eross - sectional
elevation of the same. Fig. 3 is a plan view
of the bottom of the supplementary steam-
chest. Fig. 4 is a plan view of the supple-
mentary slide-valve.

The piston A, mounted on the piston-rod B,
reciprocates in the cylinder A’, the piston-rod
B passing through a cylindrieal stuffing-box,
B', of the usual eonstiruction.

Oun the piston-rod B a collar, C, is held out-
side of the cylinder, and from the same an
arm, D, projects upward, and on theupper end
of the arm a roller, E, is pivoted. An eye is
formed in the upwardly-projecting arm D,
and through the same a guide-rod, F, passes,
which hasoneend fixedinthe head of the cylin-
der and the other end fixed in anothersuitable
support, so as to prevent the piston-rod from
turning and the arm D from swinging out of
the vertical position. An upwardly-project-
ing arm, @, is secured on one end of the cylin-
der, and on the same a lever, H, is pivoted,
which has its lower end connected by a rod, J,
with two angle-tappets, K X/, having curved
arms L I/, and pivoted at their angles on suit-
able uprights, M M. 'The curved arms L L/

of the tappet-levers project toward each other.

The eylinder is provided with steam-chan-
nels N N, leading from the chest O to the two
ends of the eylinder, and with the usual ex-
haust-channel, P. In the top of the steam-
chest O channels Q and Q' are arranged,

which lead from the middle of the top of the

steam-chest to the ends of the same, and the
chest O is also provided with the exhaust-
channel R. The top of the steam-chest O
forms the bottom of a supplementary steam-
chest, S, on the top of the chest O, and eon-
taining a slide or other suitable valve, T, of
the usual construection, conunected by arod, T,
with the upper end of the lever H. A slide-
valve, U, rests on the bottom of the steam-
chest O, and is provided in its top with a re-
cess for receiving a shalt, V, having cams V'
at the ends of the slide-valve U, which cams
act on the projecting part of the slide-valve,
thus causing the slide-valve to move with the
shaft. Onthe ends of the shaft 'V the pistons
W W’ are formed to fit closely in eylindrical
chanibers T and I’ in the ends of the chest O.
Ports or channels d &, formed in the bottoms
of the chambers T and I', extend from a point
at the bottom near the outer end to a point
atthe inner end, asshown. Ports or channels
h extend from the bottom of thechest Sdown
to the top of the chest O, and establish eom-
munication between the two chests. ILive
steam is conduected into the chest O through
a pipe connected with the channel 7, Fig. 2.
The exhaust ports or channels are connected
with the usual exhaust-pipes.

The operation is as follows: The steam
which isadmitted into the main chest O passes
through the channels % into the upper or sup-
plementary chest. 'When the parts are in the
position shown in Fig. 1, live steam passes
from the chest O through the channel N to the
right-hand end of the cylinder and forces the
piston A in the direction of the arrow «/, the
exhaust-steam passing out through the chan-
nel N and the exhaust-opening P, which are
connected by the slide-valve U. "When the
parts are in this position, live steam is in the
channel @', the compartment or chamber T’,
and the channel d', the outer end of which is
closed. Live steam is also between the end
of the compartment I and the piston W and
in the channel d. The piston-rod B movesin
the direction of the arrow ', causing the roller
E and the arm D to strike the arm L of the
left-hand tappet-lever, K, thereby swinging
up the arm I/ and moving the lower end of
the lever H in the direction of the arrow ¢/,
and the rod T" and the slide-valve Tin the in-
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verse direction of the arrow ¢, whereby the
channel or port Q' is connected with the ex-
haust-port R, and live steam is admitted
through the channel Q. The chamber I’ ig
thus connected with the exhaust, and the live
steam passes from the chest O through the
channel d into the ecompartment or chamber

" I, and,-acting on the piston W, moves the
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shaft 'V and the slide-valve U in the inverse
direction of the arrow «/, thereby closing the
outer end of the channel d, and at the same
time opening the lower end of the channel Q,
which channel conducts the live steam from
the chest 8. Thesaid live steam acting on the
piston 'W moves the same in the inverse di-
rection of the arrow &, thereby shifting the
valve U sufficiently to connect the channel N’
with the exhaunst,and permitting thelive steam
to pass through the channel N into the cylin-
der, and so on alternately. When the piston
‘W’ is moved in the inverse direction of the ar-
row &’ by the steam acting on the piston "W,
it uncovers the outer end of the channel &', as
is shown at the right-hand side of the chest
O in Fig. 1. The steam can then pass from
the steam-chest through the channel &, and
cushion the slide-valve by passing in between
the end of the piston and the end of the chest.

It is evident that a reciproecating or rotary
valve can be used in place of the slide-valve
T with the same advantage.

The above-described improvement can also
be used on steam-pumps. :

Having thus described my invention,what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination of the cylinder A’, the
steam-chest O, having channels Q, Q, and R,
and provided with cylindrical chambers I I’
and ports d d, opening at one end at the outer
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ends of the chambers I I’ and at their other
ends into the said chambers near the inner
ends thereof, and the valve U, having pistons
W W/, substantially as set forth.

2. The combination, with a cylinder having
the channels N, N’, and P, of the steam-chest
O, having the channels Q, Q/, and R, the com-
partments LT, the channels d d’ at the bottoms
of thesaid compartments, theslide-valve U,the
shaft V, having pistons W W’, the steam-chest
S, connected with the steam-chest O by the
channels %, the slide-valve T, and mechanism
for operating the slide-valve from the main
piston-rod, substantially as herein shown and
described.

3. The combination,with the eylinder A’,of
the piston A and piston-rod B, the collar C
on the piston-rod, the arm D projecting up-
ward from the same, the roller E, the guide-
rod F, the pivoted angle-tappets K, the rod
J, the pivoted lever H, the slide-valve T, op-
erated by a rod from the lever H, and a steam-
actuated valvein a steam-chest below the slide-
valve T, substantially as herein shownand de-
scribed. :

4. The combination, with the piston-101l
having an arm, D, the pivoted lever H, the
valve J, and connection between said valve
and lever, of the tappets K X', arranged at
the opposite ends of the path of the arm D,
the arms L I/, extended from tappets K K’
toward each other and in position to be en-
gaged by the arm D, and a rod extended be-
tween the tappets and connected with the le-
ver H, substantially as set forth,

ALFRED HORSFIELD.

Witnesses:
J. B. BROWN,
JOHN JOHNSTON.
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