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~may be driven by a single eccentric keyed to
. IO

13
- fully described, and set forth in the claims.

20

- the same with the opposite extreme position |
~ of the slide-valve.

25

- view of valve-stem in its shortened pOSlth]l
Tig. 6 represents a vertical central section of

H o

ernor-valve.
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 Valves, of which the following is aspecification.

arrangement of a double Slld@-V&lVﬁ, prowded

sages, which operate in connection with a
puppet-valve and eylinder having four stéam- |

ing threaded nut U, attached to the end of the.
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To all whom it may concern:

Be it known that I, FRANK. CHASE of Bos-
ton, in the county of buffolk and State of Mas- |

sachusetts, have invented certain new and use- |

ful Improvements in Reversing and Cut-Off

The obJect of my invention is to provide a
cheap,ample, and efficient valve-motion,which

its driving-shaft, wher eby the engine may be re-
versed in an easy and expedltmus manner; and
it consists in the construction, eombma,tlon and

with two steam-passages and two exhaust-pas-

ports and an exhaust-port, as hereinafter more

Figure 1 1epresents a vertical section of a

slide-valve and steam-ports embodying my in-
vention. Fig. 2 represents a similar view of |

Fig. 3 represents the first
position of the slide'e-valve with the valve-stem
lengthened. Fig. 4 represents the opposite-
extreme position of the slide-valve with stem
lengthened. Iig. 5 represents a top or. plan

the puppet-valve and governor-valve. Fig. 7
represents a vertical Cross- -section of the O‘OV-

In order to coustluct a V&lve n10t1011 which

may be driven by a single eccentric keyed to

its driving-shaft, which shaf may be reversed,
1 mnstruet the cylmder (not; Shown) with four

steam-ports, Ii, and an exhaust-port, M, which |

ports are ad&pted to be opened and closed by
a double slide-valve provided with two steam-
passages, N N/, and two exhaust-passages, P
P’ and two pl&tes R R/, which valve is 2150
prowded with an &(1] ustable stem, S, having a
secrew-thread, T, connecting with a (301 respond

eccentric-rod V in a,ny suitable manner, So as

to permit the said valve-stem S to be rotated |
about its own axis, and thereby lengthen or

shorten the same when desired to change the
relative longitudinal position of the said slide-

-the stroke.

valve to the actuating- eccentric O and stean-

ports E E, thereby causmg & dlrect opposwe .

thus a,ecomphshmﬂ the desired result..

communication of steam to the piston, thus

~producing a reverse motlon of the crank-shaft -

of the engine.
The operation of this V&IVG and connections
are as, follows: Reference being had, first, to

Fig. 1, steam being admitted 111t0 t]le passaoe
N between the outel valve and inner valve

enters through port E” to the main piston and
exhausts from the opposite side of the piston
through the port E' and passage P to the out-
let: M while the plate R’ covers the port E”,

and t]:ms prevents the escape of steam from the

pressure side of the piston. InTFig. 2is shown
the same relative position of the V*lee admit-

ting steam into the opposite end of the eylin-
del, in Figs. 1 and 2 the valve being shown
at the p 0511310113 when at the extreme end of
- It will be seen in Fig. 3 the said
valve-stem S has been leng theued so as to
cause the steam to enter from the smd passage
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N through the port E-to the main piston, and

exhaust thr ough the port E” and passage P’

into the outlet M fi om opposite sides of the
piston, as before, the said plate R covering the

inner pmt E'; thereby preventing the steam

75

from esc"mpmﬂ from the pressure side of the

piston, as above described, referring to IFigs.
1 and 2 In Fig. 4 is Shown the opposlte Po-
sition of the valve, in which steam enters into
the passage N between the outer and Inner
valves, and is admitted through port E” to

sides of the piston through the two ports E

‘and B and passage P 1nto “the outlet M.
Tt will be observed and understood that in

Figs. 1 and 2 are shown the valve 1in its ex-
treme travel Wlth the valve-stem S in its short-

30

| the maml piston, and exhausts from opposite

ened position; and In Figs. 3 and 4 the valve

“isshownin the sanie positions, the valve-steni S
| beinglengthened. Inthe first positions (shown

by I‘ws 1 and 2) the steam-ports are opened
and. closed by the movement of the outer or

the stroke of the piston asto cause the engine
to run in one direction, and in thé Seeond po-

Q0O

‘external portion of the valve at such point in '

95

sitions (shown in Figs. 3 and 4) the steam-ports

are opened and closed by the movement of the
internal portion of the valve at such pomt in
the stroke of the piston as to cause the engine

€5
to reverse, or to run in the opposite dir ectmn

The
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slide-valve D, being on its center covering all
the ports, brings the opening J of the govern-

or-valve L into position, so as to connect the
ports ¢ and u, leading to the main exhaust, and
thus relieve the upper end or top of the piston
A of the ‘‘piston puppet-valve’’ B from any
pressure. Consequently the pressure onthe un-

der side of the said piston A will raise the said
valve B (on account of the differential area of
the said piston and wvalve) from its seat F.

Then the steam enters the steam-port C below
the said valve B within the slide-valve D, when
the steam is transmitted to the cylinder-ports
E by the movement of the said slide-valve D

to the end of its strolke, during which move-

ment the small steam-port G is opened to the
top of the piston A, admitting steam to the
upper end of the same, thereby overcoming
the pressure of steam on the under side of the
sald piston-head A sufficiently to force the said
valve B to its seat I, by which means the sup-

ply of steam is cut off from the cylinder, and
the piston 1is carried to the end of its stroke
by the expansion of steam contained therein.

At the same time the lower end, H, of the said
valve is forced against the steam contained

withinthe ‘‘ dash-pot’’ I, (having a suitable re- |

lietf or outlet, P,) whereby it is cushioned in its
downward movement; and its upward end is
similarly cashioned by the piston-head A in
1ts upward movement closing the exhaust-port
J just before the piston completes its stroke.
The governor-valve 1. is formed pointed or

V-shaped at its forward end, so as to permit

the said port G to open variably through the
varying longitudinal movements of the said
governor-valve L, which may be operated by

—

M.
R

passages, two exhaust-passages, and two plates

299,912

any suitable means, either by hand, or by a
common ball-governor, 8o as to close the said
port G variably, whereby a variable degree of 40
expansion of steam in the cylinder is produced.

It will be observed that the governor-valve
L is made double, as regards its width, and is
provided with an extra opening, J’, so as to
connect the said ports? and « when the valve-
stem 18 lengthened, as shown in Figs. 8 and 4.

Having thus described my invention, what
I claim 18— |

L. A double slide-valve having two steam-

45

_ 50
adapted to operate with a steam-cylinder hav-

ing-four steam-ports and an exhaust-port, as
and for the purposes set forth. .

2. The combination, with the double slide-
valve having two steam - passages, two ex-
haust-passages, and two plates adapted to op-
erate with a steam-cylinder having four steam-
ports and an exhaust-port, of the adjustable
valve-stem, as and for the purposes set forth.

3. The combination, with the double slide-
valve having two steam- passages, two ex-
haust-passages, and two plates, of the adjust-
able valve-stem S, connected with a single ec-
centric, and adapted to reverse the engine,
substantially as described, as and for the pur- 65
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| poses set forth. |

4. The combination of the governor-valve,
piston puppet-valve, double slide-valve, and
adjustable valve-stem, substantially as de-
scribed, as and for the purposes set forth.
FRANK CHASE.
Witnesses: - |

SYLVENUS WALKER,
- W. R. MARBLE.
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