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Lo all whom it may concern:
Beit knownthatI, NEELY SHANNONX, & citi-

~zen of the United States, residing at Hunts-
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ville, in the county of Madison and State of

Alabama, have invented a new and useful Di-

rect-Acting Fluid-Pressure En gine, of which
the following is a specification.

My invention relates to direct-acting fluid-

pressure engines, and has for its object to pro-
vide an improved construction of valve mech-
anism for controlling the length of stroke and
the lead of the valves, to provide means for
reversing an engine by changing the course of
the fluid agent, the lead of the valves being
automatically reversed from inside to outside,
and vice versa, and, furthermore, to provide
a simple and efficient form of valve especially
adapted for use in connection with the im-
proved engine. |

Further objects and advantages of this in-
vention will appear in the following descrip-
tion,and the novel featuresthereof will be par-
ticularly pointed out in the appended claims.

In the drawings, Figure 1 is a plan view
showing one of the valve-chambers with the
cap-plate removed. Fig. 2 is a longitudinal
section of the throttle-valve casing and re-
versing-cylinder. Fig. 3 is a longitudinal

section on the line 3 3 of Fig. 1 through one

of the slide-valve casings, showing the valve-
gear 1n elevation. Fig. 4 is a detail view in
perspective of the piston cross-head and the
means for guiding the same. Fig. 5is a simi-
lar view of a portion of the valve mechanism
detached. Fig.6isa diagrammatic view show-
ing the slide-valve casings and throttle-valve
casings and indicating in dotted lines the run
of the channels connecting the same. Fig. 7
18 a transverse section of one of the slide-
valve casings. Fig. 8 is a detail view in per-
spective of one of the slide-valves. Fig. 9is
a similar view of the upper packing-strip.
I'ig. 10 is a similar view of one of the lower
packing-strips. Fig. 11 is a transverse sec-

tion of the valve. - | |
Similar numerals of reference indicate cor-
responding partsinall the figures of the draw-
ings. | | |
- Inthe drawings Thaveillustrated duplicate
double-acting engines arranged to communi-
cate motion to a common shaft 1, which is pro- |

T

vided with a belt-pulley 2 and a fly-wheel 3,
sald shaft having cranks to which are con-
nected the pitmen 4. Inasmuch as the two

engines illustrated are identical in construc- 55

tion it will be necessary to specifically de-
scribe only one. | |

o represents a cylinder in which operates
a piston 6, and connected to the piston-head 7

1sacross-head 8. - This cross-head ismounted 6o

in guides 9, consisting of parallel bars se-

cured at one end to the cylinder-head and at

the other end to supporting-brackets 10.
Steam is fed to the cylinder through the

slide-valve casing 11, in the valve-seat 12 of 6 5

which are formed the cylinder-ports 13 and
the intermediate steam-port 14. The steam-
port communicates by means of a channel 15

with the throttle-valve casing 16 outside of
the path of the throttle-valve arranged there- 70

In. Alsocommunicating with the slide-valve
casing outside of the hollow slide-valve 17 is
a port 18, which also communicates by means
of a channel 19 with the throttle-valve casing.

For the purpose of clearness in description 75

I will term the intermediate port 14 the ‘“‘in-
side” and the port 18 the “‘outside” inlet-
ports, the formerbeingarranged permanently
between the ends or within-the cavity of the

hollowslide-valve, while the latterisarran ged 8o
outside of the same.

The throttle-valve con-
sists of spaced heads 20, connected by a tube
21, whereby communication is established in
all positions of the throttle-valve between the

spaces at the opposite ends thereof., Thespace 8 5

between the heads 20 is, however, out of com-
munication with the terminal spaces of the
throttle-valve casing. The position of the
steam-supply pipe 22 is such as to insure its

communication with the terminal chambers 90

of the throttle-valve casing in all positions of"
the valve, and the exhaust-port 23 is in such

‘aposition as to insure its communication with

the intermediate chamber of the throttle-

valve casing or the space between the heads 05

of the throttle-valve in all positions of the
latter. The relative disposition of the points
of communication of the channels 15 and 19
with the throttle-valve casing are such, how-
ever, as to
said channels in communication with the in-
termediatechamberof the casing. Hencelive

provide for arranging either of 100
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steam may be fed through either of these chan-
nels and admitted to the slide-valve casing
through either the inside or the outside steam-
port. In other words, the ports 14 and 18
may be interchangeably used for supply and
exhaust steam, and hence the motion of the
engine may be reversed by simply changing
the position of the throttle-valve.
“Theslide-valve casingisso constructed that
the cap-plate 24 thereof is arranged in con-
tact with and forms the upper side of the hiol-
low valve 17, said valve consisting of a hol-
low square, while the valve-seat forms the
bottom therecof, and in order to allow free
communication of fluid between the spaces at
opposite endsof the valve to balance the same
and provide for communication with the out-
side port 18 the casing 1s provided with side
couides 25. The casing preferably comprises
arectangular shell forming side and end walls
which restat their loweredgesupon the valve-
seat, the upper edges of said walls being ex-
tended inwardly to form the guides 25. The
bolts by which the cap-plate 1s secured in
place extend through the shell at the inter-
sections of the side and end walls to prevent
vibration or displacement thereof, whereby
the shell of the casing 1s separate from the
seat and is held in place by the same bolts
which secure the cap-plate,while theinturned
upper edges of the side walls of the shell form
lateral guides for the hollow valve, which 1s
open at its top and bottom for closure, re-
spectively, by the cap-plate and valve-seat.
The upper surfaces of opposite sides of the
valve 17 are channeled, as shown at 20, to
receive the opposite sides 27 of the packing-
frame, said sides 27 being terminally con-
nected by the inner and outer guide-bars 23
and 29, which are arranged, respectively, 1n
contact with the inner and outer surfaces of
the ends of the valve. Thus the packing-
frame isconstructed in a single piece, and In
order to hold it in steam-tight contact with
the under surface of the cap-plate the springs
30 are arranged under cross-pieces 31 at the
ends of the frame. In order to insure suit-
able contact with the valve-seat and compen-
sate for inequalities therein, I employ piv-
otal or rocking packing-strips 32, each con-
sisting of an inner arm 33 and an outer arm
34, connected at their centers by a pivot-pin
35, whichismounted intheframe of the valve.
Mounted upon a guide 36 is a slide 37, to
which is pivotally connected one end of an
arm 38, carried by the pitman, and said arm
has a sliding connection with an arm 39 of a
lever 40, the other arm of said lever being
connected by means of a link 41 with the
valve-stem 42. Thearm 38is thus connected
at one end to a slide adapted to reciprocate

upon a suitable guide and is pivotally con-

nected at the other end to the engine-pitman
near its point of connection with the driven
shaft, and hence the oscillatory movement of
said arm causes a corresponding movement
of the lever, by which reciprocatory move-

i throttle-valve is reversed.

ment is communicated to the valve-stem.
The slotted connection Dbetween the arm 38
and the lever allows free reciprocatory move-
ment of the former. In practice I form the

' sliding connection between said arm and

lever by means of an adjustable block mount-
ed to slide upon the lever, whereby the con-
nection between the arm and the lever may
be arranged at different distances from the
fulerum of the pitman. It is obvious that
the farther said connection is moved from
the fulerum of the pitman the longer will be
the strokes of the valve. In order to provide
for the adjustment of this pivotal point of
connection, I employ a rock-shaft 43, having
an arm 44, connected by means of a link 45
with said block. |

When the engine isrunning light and with
a full stroke, there is no lead to the slide-

-alve, and when it is desired to cause or in-
crease the lead the bloek should be moved to
reduce the throw or amplitude of vibration of
the valve, or toward the guide 3G.

Inasmuch as I have provided means for re-
versing the direction of feeding the steam or
other agent to the slide-valve casing, to re-
verse the engine it is obvious that means
must be provided for varying the lead of this
valve to suit the port through which the live
steam is fed, or, in other words, to change
the lead from inside to outside, and vice
versa. 'The means which I have shown in
the drawings for accomplishing this purpose
embody the above-mentioned guide 36, which
is angularly adjustable to change the direc-
tion of its inclination. When inclined in one
direction,thelead is inside,and when inelined
in the other direction the lead is outside. In
order to avoid manually adjusting this guide,
however, I employ a reversing-cylinder 46,
in which is arranged a piston 47, said revers-
ing-cylinder being in communication at op-
posite sides of the plane of the piston with
the throttle-valve casing by means of con-
ductors 48 and 49. This construction is such
as to provide for the movement of the piston
in the reversing-cylinder to one position or
the other, according to the position of the
throttle-valve, said piston being maintained
at a given position until the position of the
To the stem of
the piston arranged in the reversing-cylinder
is connected a crank 50 of a rock-shatt 51, by
which the gunide 36 is carried, and hence when
the direction of steam is reversed by chang-
ing the position of the throttle-valve the live
steam immediately reverses the position of
the piston in the reversing-cylinder and al-
ters the inclination of the guide to change the
lead from insideto outside, or vice versa.

In describing this portion of the construc-
tion I have used expressions indicating the
change of lead of the slide-valve from inside
to outside; but it is obvious that when the
point of connection between the arm 38 and
the lever which communicates motion to the
slide-valve stem is at the limit of 1ts move-
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ment toward the point of maximum vibration
of the pitman there will be nolead. In other
words,the existence of lead is controlled solely
by the point of connection of said arm and
lever; but in order to insure the lead OCCUur-
ring at the proper side of the ¢cylinder-ports
to suit the path of the steam at any given
adjustment-of the throttle-valve I have de-
vised the above-described means for revers-
Ing the inclination of the guide by which one
end of said arm is carried. = _- _

In practice various changes in the form,
proportion, and the minor details of construc-
tion may be resorted to without departing
from the spirit or sacrificing any of the ad-
vantages of this invention. '

Having described my invention, what I
clalm is— |

1. The combination of a slide-valve casing
having a seat provided with ports, a rectan-
gular shell removably fitted upon the seat
and open top and bottom whereby the seat
closes the lower side thereof, and a cap-plate
closing the upper side of the shell and se-
cured in place by bolts extending through
the shell, and a slide-valve of rectangular
construction having open upper and lower
sides closed, respectively, by the cap-plate
and seat and of less width than the casing to
allow an exterior steam-port in the valve-seat
to open outside of the valve, the side wallsof

the shell being provided with inwardly-ex-

tending flanges forming guides which bear
against the sides of the slide-valve, and the
bolts which secure the cap-plate being ex-
tended through the shell in the angles formed
by the intersections of the side and end walls

‘thereof, substantially as specified.

2. A slide-valve constructed to form a hol-

 low square, a packing-frame corresponding
W 10 plan with the valve and provided at OPpPo-

site sides with bars countersunk in the face
of the valve and at the other opposite sides
with parallel bars arranged in contact with
the inner and outer surfaces of the valve,
and resilient means for extending said frame,
substantially as specified. D

3. A hollow slide-valve provided with op-
posite pivotal packing-stripsmounted torock
upon the valve, substantially as specified.

4. A hollow glide -valve having opposite
parallel sides, and packing-strips each com-
prising parallel bars or members arranged
contiguous to the opposite faces of one of the
sides of the valve and connected at interme-
diate points by a transverse pin mounted in
sald side of the valve, substantially as speci-
fled. |
o. T'he combination with a valve for con-
trolling cylinder-ports, and means for admit-
ting *“ live ” motive agent to the valve-casin o

- either between or beyond the cylinder-ports,

of valve-operating mechanism including a
rocking lever operatively connected with the
valve, a pivotal connection between said le-
ver and a reciprocatory member, asa pitman,
and means for varying the point of connec-

 tion of said lever with the reciprocatory mem-

ber, substantially as specified. |
6. The combination with a valve for con-
trolling cylinder-ports, and means for admit-

‘ting live motive agent to the valve-casing

either between or beyond the cylinder-ports,
of valve-operating mechanism including a
rocking lever operatively connected with the
valve, an oscillatory arm adapted to receive
motion from a pitman and having a pivotal
connection with said lever, and means for
varying the point of pivotal connection to
vary the throw of the lever, substantially as
specified. - ,

7. The combination with a valve for ¢OI11-
trolling cylinder-ports, and means for admit-
ting live motive agent to the valve-casing
either between or beyond the eylinder-ports,

of valve-operating mechanism including a

rocking lever operatively connected with the
valve, an oscillatory arm provided at one end
with a slide operating upon a stationary guide
and connected at the other end to a recipro-
catory and oscillatory member, as a pitman,
and means for pivotally connecting said le-
ver to the arm and varying the point of con-
nection to vary the throw of the lever, sub-
stantially as specified. -

3. The combination with a valve for con-
trolling cylinder-ports, and means for admit-
ting live motive agent to the valve-casing
either between or beyond the cylinder-ports,
of valve-operating mechanism Including an
oscillatory arm connected at one end to an
oscillatory and reciprocatory member, as a
pitman, a guide carrying a slide connected to
the other end of said arm, a rocking lever op-
eratively connected with said valve and plv-

otally connected to the arm, and means for ad-
Justing the guide to vary the path of the slide

carried thereby, substantially as specified.

9. T'he_combination with a valve for con-
trolling cylinder-ports, and means for admit-
ting live motive agent to the valve-casing
either between or beyond the cylinder-ports,
of valve-operating mechanism including a

rocking lever operatively connected with the

valve, an oscillatory arm connected at one
end to a pitman, an adjustable gulde, a slide

mounted upon said guide and connected to

the other end of the arm, connections between
the rocking lever and the arm, and mechan-
ism controlled by means for admitting mo-
tive agent to the valve-casing for reversing

the position of the guide, substantially as

specified. | L
10. The combination with a valve for con-
trolling cylinder-ports, and means for admit-
ting live motive agent to the valve - casing
either between or beyond the cylinder-ports,
of valve-operating mechanism including an

oscillatory arm connected to a moving part,

as a pitman, and operatively connected with
the valve, an adjustable guide for the other
end of said arm and adapted to be reversed
to correspond with the point of admitting live

- motive agent to the valve-casing, and g pis-
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ton adapted to be éxposed to pressure upon

one face or the other according to the point

of admitting motive agent, said piston being

operatively connected with the guide, sub-
stantially as specified.

11. The combination with a valve for con-
trolling cylinder-ports, and means for admit-
ting live motive agent to the valve-casing
either between or outside of the cylinder-

ports, said means including a throttle-valve,

of valve-operating mechanism inecluding an
oscillatory arm adapted to receive motion

from the moving part, as a pitman, and opera-
tively connected with said valve, a reversible

cguide for the other end of the arm, a rock-

shaft carrying said guide, and a piston ar-

574,457

ranged inthec ylinderin communication upon
opposite sides of the plane of the piston with

the casing of said throttle-valve, whereby mo-

tive agent is admitted to said cylinder upon
one side or the other of the piston according
to the position of the throttle-valve, the pis-
ton being operatively connected with said

rock-shaft, substantially as specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses,

NEELY SHANNON.

Witnesses:
J. H. LANDMAN,
SAMUEL C. SMITH.
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