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To all whom it may concern:- o

Be it known that I, JEsSE M. SMiTH, of De- |
troit, in the county of Wayne and State of

Michigan, have invented a new and useful Im-
provement in Cut-Off Slide-Valves for Steam-
Engines, which improvement is fully set forth
in the following specification. | |
This invention has for its object to render
small the travel of the slide-valve, to secure a
large and free exhaust to limit the travel of

- the cut-off, and to combine these advantages

20

1n one apparatus.

1t consist, first, in a multiported steam-valve
having a series of enlarged exhaust-ports and
a series of smaller steam-ports, in combination

with a cylinder having a series of ports corre-
‘sponding in size with the said exhaust-ports;
- and, secondly, in a multiported valve having

a series of exhaust-passages extending from
the ports at the face of the valve to the side
and bottom of said valve, and provided with

- a series of steam-ports in the walls of the ex-
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haust-passages. | | o

It further comprises certain particalar con-
structions and combinations of parts, as here-
inafter set forth. _' - - -

In the accompanying drawings, which form
a part of this specification, Figure 1 is a hori-
zontal section of an engine cylinder and valve
constructed in accordance with the invention;
Fig. 2, a view showing the valve partly in
face view and partly in vertical longitudinal

- section; and Figs. 3 and 4, vertical eross-sec-
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tions, showing the one the cylinder taking
steam and the other the same exhausting.

A 18 the cylinder; B, the piston; C, the slide-
valve, and D the cut-off valve. Tt is the steam-
chest.

At each end of the cjlinder A are a series

of ports, @. Three ports are shown; but the
number may be lessor more. They communi-
cate with a channel, 7, at the circumference of
the cylinder-head, which channel extends to
the bottom of the eylinder. The slide-valve
Cis in two parts, connected by the bars b.
Each part has its interior divided by webs or
partitions ¢. In these webs or partitions ¢ are

formed the steam-ports d, in number corre-
sponding with the cylinder-ports. In theface
of the valve are formed the exhaust-ports e,
which communicate with the exhaust-passages
J between the webs or partitions c.

equal in area to the combined cross-section of
the exhaust-passages £. In the bottom of the
steam-chest is an opening, A, of similar dimen-
sions, constituting the exhanst-oeutlet. This

At the bottom of the valve is an opening, ¢,

exhaust-ontlet % is opposite the eylinder-ports

a, S0 that the exhaust-steam has a direct path
throngh the exhaust-passages 7. -

In order to secure a free exhaust without
unduly enlarging the steam-ports, the latter

extend or may extend only part way across.

the valve, and are or may be made rather
narrower than the exhaust-ports ¢, with which
the eylinder-ports correspond in size.

- In order to drain the cylinder of condensed

53

| 6.0

water, the bottoms of the cylinder-ports and

of the channels » are in¢lined downward. (See
Figs. 3 and 4.) The back of the valve is in-
clined at 4. This contracts the exhaust-pas-
sages f at the top of the valve; but since only
a small amount of steamm passes through them
the contraction does not interfere with the free
tlow of the exhaust-steam. It diminishes the
weight of the valve by removing some of the
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material. Theinclinepreferably extendsabout |

two-thirds the width of the valve, and in this

upper part of the valve the steam-ports d are -

formed. The said portsd being formed in the
webs or partitions ¢, the latter must have at
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the top sufficient thickness to contain them.

Toward the bottom of the valve the thickness
of the partitions is diminished; or the latter
are altogether discontinued, thus increasing
the area of the exhaust-passages.

- The cut-off valve D comprises two plates, &,
connected by the rod [, to which they are at-
tached. KEach plate has openings m, which
register with the steam-ports d for a suitable
part of the stroke. Ifis mounted upon the in-

“clined part ¢ of the back of the valve. The num-

ber of steam-ports in the valve diminishes the
travel as well of the cat-off valve as of the slide-
valve. As there may be as many ports d as
desirable, they may be very narrow as com-
pared with the travel of the valve,and the cut.
off made as quick as desired. The valves may

be operated by anysuitable gear. The cut-off

plates being small and with small travel, they
may be driven by an eccentric loose on the
shaft, and commanded by a governor mounted
on the same shaft, the resistance of the cut-off

| valve being light compared with the force of
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the governon.

o

sures constant lead, exhaust - opening, and
compression, while the cut-off may be varied |:
Dby turning the cut-off eccentric on the shaft
more or Iesq according to the work to be done
The valve 1s ‘rhelefme qpe-?

| ﬁf*mlh adapted to automatic engines
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- arately used, i{ desired. |
- otherwise constructed as described: could be |
- made with the exhaust-outlet in the: middle,

‘between the two parts of the slide-valve, the |

: ;01 steam-ports and a series. of exhaust-ports,- |

with exhaust-passages extending fromsaidex-

‘Thaust-ports to the side or bottom of the valve,

o Modifications may be made in thL (’letmh of_
ﬁwnstmctmn mthout.depmtm.ﬂ‘ from thespirit |
~of the invention, and parts thereof may be sep- .

~Jor example,avalve

" said outlet communicating with the 6‘{11‘1[1513
- passagesof both endb, but in this ¢

- advantagesof having the exhaust-outlet oppo-

.site the cyliifnder-pm‘ts.woum be lost; also, a
slide- valve with one exhaust-port and one |
i sionof:steam tosaid steam- pm*ts substantially.
-as described. . - - .
0. A multlpm te(_l sahde v 11% eha\'mg ethaust o
pmts in the face, and the exhaust- outletat the
‘side or bottom thereof substantially ¢
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. steam-port conld be made as described, except,
- of course, as to the multiplicity Dfportq, and of
eourse, 11:30 theadvantagesof suchmultiplicity |
The shde valve could be used
‘Many otherchanges

would be lost
without a eut-off valve.
-~ could be made, and the nneutlml c;tlll hu en- |

2

) :plm ed in whole or in part. .

er steam ports,
 having a series of ports corresponding in size
with the said: e\lmust portq, bllet{II]U‘l“\ ‘185 .
R | RS RN fication in thb presence of two %Ilb%bf‘ll)lllﬂ wif-

nesses,

- fdeqcrlbed
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 Having now fully’ debbﬂbf‘,d mxfsmd inven-:
- tion and the manner of Cll‘l)’ll]ﬂ the same mmé é

eﬂ’ect what 1 elaim 15—

S AIHH“JI)OlthStL&m 'mh e h.:annn a %euesi
. =0t enlarged exhaust-portsand aseries of small-
itt comblnationwith a cshnder;

. A multlported Sllde valxe havmg 1ts in-
terlor divided by one or more webs or parti-
tions into éxhaust-passages leading from the
face of the valve to the side or bottom there-
of,and provided with a series of exhaust-ports
opening into said passages, and a series of
steam-ports in said partitions or the walls ot
said passages, substantially as described.

case the:

‘The main valve is commanded |

J
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3. In a steam-engine, the eylinder having
by an eecentric fixed on the shaft, which as- ). port& extending to the middle thereof, and an
upright steam-chest placed at the sule of the
eylinder, and having an exhaust-outlet in the
Dottom thereof, opposite the cylinder-ports, in
combination with an: upright slide-valve hav-.
ing exhaust-passages extending from the face
| of said valve to the bottom thereof substan-;
‘tially as described. T _
4. 1na mult1ported mlve a, serles oi e\bau%t |
passages extending from the face of the valve.
‘to the side or bottom thereof, and communi-
cating with a common exhaust outlet, Substau-_

tmll.}T as deseribed. -

5. - A muliiported. slide- Vﬂlv lnvmg& &,eueS: SR
6o .

&Cl‘led

JESSE M, SMITH.
Witnesses:

PuaiLipr MAURO,

C. J. HEDRICK.
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in combination with a cut-off valve carried on
the back of thevalve for controlling theadmis-;

N
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as (18-;:_5;;5:5;
S 70
T A multipmted slid(, mlve having steam L
%ports extending part way and exhaust-ports
extending entndj) or substantially across the
| qame,and provided with exhaust-passagescoms: ..
‘municating with saidexhaust-ports,said steam- 73 ..
ports being in the upper partof the valve,and .
said passages being larger at the bottom tlnug N
“at the top, -bubsmntmllv as described.

In testimony w hereof T havesigned thls specl
5805 S .
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