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UNITED STATES PATENT OFFICE.

WILLTAM H. GUILD AND WILLIAM F. GARRISON, OF WILLIAMSBURG, N..Y.

IMPROVEMENT IN VALVE-GEAR FOR DIRECT-ACTING STEAM-ENGINES.

Specification forming part of Letters Patent No. 3 8,454, dated December 12, 1865,

To all whom it may concern:

Be it known that we, WiLLiAM H. GUILD
and WirLiaM F. GARRISON, both of Williams-
barg, in the county of Kings and State of New
York, have invented a new and useful Improve-
mentin the Valve-Gearof Direct- Aetion Steam-
Engines; and we do hereby declare that the fol-
lowing is a full, clear, and exact description of
the same, reference being had to the accompa-
nying drawings, forming part of this specifica-
tion, in which—

Tigure 1 is a central longitudinal vertical
section of the cylinder, valves, and valve- gear
of a direct-action steam-pump illastrating our
invention. Fig.2 is a similar section, exhibit-
ing the valvein a different position. Fig.3 is
a view of that side of the cylinder on which the
external portion of the valve-gear is situated.

Similar letters of reference indicate corre-
sponding parts in the several figures.

This invention relates to the employment,
in direct-action steam-engines for working
steam - pumps and other purposes, of steam-
pistons, acted upon by steam for the purpose
of completing the stroke of the valves com-
menced by mechanismn connected with the
main piston-rod; and it consists in a novel
construetion of such pistonsand novel arrange-
ment of passages therein and between the cyl-
inder in which they work and the valve-chest,
and in a novel arrangement of mechanism, in
connection with the said piston and the valve,
whereby, we believe, the desired operation is
effected in a more certain and effective man-
ner. ‘ :

To enable others skilled in the art to mak
and use our invention, we will proceed to de-
seribe it with reference to the drawings.

A is the steam-cylinder, on which is a valve-
chest, B, with which the steam-pipe is con-
nected, and which contains the slide-valve G,
the movement, of which effects the induction
and eduction of the steam to and from the cyl-
inder through the three ports «, @/, and b in
the valve-seat, the ports ¢ «’ communicaling
with opposite ends of the cylinder,and the in-
termediate one, D, with the exhaust-pipe c.
The slide-valve has in its face two cavities, e
¢/, so arranged that when the valve is af, its
central position (shown in Fig. 1) the said cavi-
ties will each cover one of the ports e &, the
portion of the seat between the said port ¢ or

@' and the port b, and the portion i, or ¢, of the
seat beyond the port a or &, the latter portion
of the seat being in a direction lengthwise of
the valve only of a width about equal to that
of the ports @ @/, and the bottomnr of the valve-
chest being recessed, as shown at v in Figs,
1 and 2, beyond the said portions ¢ ¢ of the
seat, that the steamn may pass under one or
other end of the valve and enter the port a or
' when the valve is moved from its central
position, the other port ¢/ or @ being then in
communication, through its respective cavity,
¢ or e, with the central or exhaust port, b.
The slide-valve C thus constructed has in its
back a mortise, d, for the reception of the end
of one arm, I, of a rock-shaft, I, which works
in bearings in the sides of the steam-chest,
and one end of which projects through a stuff-
ing-box, and has loosely fitted on it a lever, IF,
which is connected by a rod, G, with an arm,
H, which projeets horizontally from the main
piston-rod J.

In order to prevent the piston-rod J from
tarning, it is furnished with a guide-arm, K,
which works on' a straight fixed guide, L.

The valve-arm 1 is fast on the rock-shaft I,
and another arm, I/, also fast on the said rock-
shaft, passes through a slot, /,in the top of the
steam-chest, and into a cylinder, M, above the
valve-chest and parallel with the main cylin-
der, the said arm entering a mortise, f, in the
conuecting-stem g of two pistons, N N/, whicl
are fitted to work steam-tight in the said cyl-
inder M. - These pistons are hollow and open

.at their ounter ends, and each has an exhaust-

port, m or m/, through one side, ranging with
one of two corresponding ports, » #/, in the
cylinder. These ports # «/ are at a distance
apart as much greater than the distance be-
tween m m’ as the width of the latter ports;
and the said ports # #' communicate, by pas-
sages p p’ (shown dotted in Tigs. 1 and 2)
made in the side wall of the steam-chest, with
the exhaust-pipe ¢ of the main cylinder A.

In the bottom of the cylinder M there are
two ports, ¢ ¢', which communieate with the
valve-chest B, the said ports being at such dis-
tance apart that when the valve C and pistons
N N’are at the center of their stroke,as shown
in Tig. 1, the said ports are only just covered
by the said pistons.

On the rock-shaft E there are, outside of the
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cylinder, two toes, s s/, and on the lever IF there
are two projections, ¢ ¥/, which, by the move-
ment; of the lever F, are made to act against
the said toes to produce a movement of the
rock-shaft E, valve C, and pistons N N’ as the
main piston arrives near the end of its stroke,
such movement of the valve and pistons N N/
bringing them to-a position from which the ac-
tion of the steam on one of the said pistons
will complete the movement of the valve to ad-
mit steam to the main cylinder to produce the
stroke of the main piston in the oppiosite diree-
tion.

To explain the operation of our invention,
we will first suppose the piston to be moving
to the left with reference to Figs. 1 and 2, and
to have nearly completed its stroke in that di-
rection, as represented in Fig. 1. Just before
the piston arrives in the position indieated in
the latter figure, the lever I' actuated by the
arm H of the piston-rod and the rod G, brings
its projection ¢ into contact with the toe s on
the rock-shaft E, and as the movement contin-
ues to that position it produces such a move-
mentof thesaid rock-shaftthatthearm I brings
the valve C to a central position, in which it
‘shuts off steam from both portsae’,and brings
the pistons N N’ to such position as to slightly
open the port ¢ and to commence the opening
of the port m’ to the port #/, as represented.
‘Steam then enters the cylinder M from the
valve-chest B, and, acting npon the piston N,
moves the two pistons rapidly to the right, and
these pistons, by means of the rock-shaft and

its arms I I, move the valve C to the left far |

enough for the latter to open the port @ to the
steam, as shown in Fig. 2, and steam, then en-
tering the main cylinder A at the left-lhand
end, produces the movement of the main pis-
ton to the right. During the first part of the
last-mentioned movement of the pistons N N
the steam which has been contained between
the piston N’ and the right-hand end of the
cylinder M escapes through thé ports = »/.
As the main piston arrives near the end of its

stroke in a right-hand dirvection the projection
¥ on the lever I acts upon the toe s of the
rock-shatt in the same manner in which ¢ pre-
viously acted on s, as hereinbefore desecribed,
but in an opposite direction, and so brings the
valve C to its central position and the pistons
N N’ to such position that N’ commences to
open the port ¢’ to the'steam from the valve-
chest, which, entering the eylinder M, produces
the movement of the pistons N’ N to the left
and the valve C to the right, and so admits
steam through the port &/, to again produce the
movement of themain pistontotheleft. These
alternating operations are repeated as the pis-
ton approaches alternately one and the other
end of its stroke.

It should be remembered that in order that
the ports gand ¢’ may beslightlyopened when
thevalve G arrives at its central position,clos-
ing both ports a «’, the arm I of the rock-shafs
should have a slight amount of play within the
mortise d in a direction lengthwise of the cyl-
inders A and B.

‘What we claim as our invention, and desire
to secure by Letters Patent, is—

1. The cylinder M, with ports ¢ ¢’ and = »/
communicating with the main valve-chest and
exbaust-pipe, and its two contained pistons,
N N/, having ports m m/, and connected with
the valve C by means of the two arms I 1/ of
the rock-shaft E, the whole arranged and op-
erating substantially as herein specified.

2. In connection with the pistons N N’ and
the valve C, connected by the arms of a roek-
shaft, I, ranning through the valve-chest, the
lever If, oscillating loosely on the said roek-
shaft, connected with the main piston-rod and
furnished with projections ¢ ¢, operating on the
toes s s’ of the rock-shaft, all substantially as
‘herein deseribed.

WM. H. GUILD.
W. I GARRISON.

Witnesses:

J. W. CoomBs,
A. Le CLERC.
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