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—

GARY B. SMITI1I, OF CLEVELAND, OHIO, ASSIGNOR OF TWO-THIRDS TO J. 1.
COLWELL AND W. I. ELLIOTT, OF CLEVELAND, OMIO.

VALVE FOR STEAM-ENGINES.

SPECIFICATION forming part of Letters Patent No. 695,891, dated March 1 8, 1902.
Application filed June 26, 1901, Qerial No. 66,083, (No model.)

To all whonv it mal COCeriv: -

Be it known that I, GARY B. SMITH, a citl-
zon of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certaln new and useful
Improvements in Valves for Steam-Iingines;
and I do declare that the following is a full,
clear, and exact description of the invention,
which will enable others skilled in the art to
which it appertains to make and use the same.

My invention relates to improvements in
valves for steam-engines; and the Improve-
ment consists in the construction and arrange-
ment of parts which provide for the normal
running of the engine, the reversal of the

same, and also the throttling or stopping and |
starting of the engine, all substantially as i

hereinafter described, and more particularly
pointed out in the claims. -

In the accompanying drawings, Figure11is
a central longitudinal section through the
cylinder and valve-chest with the valve-stem

n elevation and showing the piston and valve
at the extreme end of a stroke and at the point |

of return. Itig. 2 is a cross-section of the
valve-chest on line A A, Figs. 1 and 3. Kig.
3 is a longitudinal section of the valve-chest
at richt angles to Fig. 1 and showing the
valve parts in the same position asin that

figure. TFig.4 isasimilar view as Fig. 1, but

showing the piston and valve as it occurs at
about their half-stroke and with the inlet or
pressure ports nearly closed. Fig. 518 a cross-
section on line B B, Fig. 4; and Fig. 61s a cen-
tral sectional view of the valve-chest corre-
sponding to Fig. 3, but with the valve in the
position as shown in Fig. 4. Iig. 7 is a corre-
sponding view to Fig. 1, but with the piston
and valve in the opposite position as shown
therein. Fig. 8 is a central sectional view of
the valve-chest at right angles to Fig. 7. Fig.
9 is a perspective view of the valve-sleeve.
Fig. 10 is a perspective of the valve-stem.
Fig. 11 is a sectional view of the chain con-
nection at the bottom of the valve sleeve and
stem. Fig. 12 is a central longitudinal sec-
tion of the ¢ylinder and valve-chest, showing
the valve-stem rotated a quarter-turn and in
position to reverse the engine. Fig. 13 18 &
sectional view at right angles to Fig. 12, show-
ing the relative position of the parts not seen

| in that figure. Fig. 1418 a cross-section on
line C C of Fig.13. Fig.151sa cross-section
on line D D, Fig. 16, showing the valve rota-

ted to position for throttling the engine. Iig.
(6 is a vertical section of the valve-chest on

‘the line of the inlet and exhaust ports and

also showing the valve in throttling position.
Fig. 17is a vertical sectional view of the valve-
bushing, and Fig. 18 is a central longitudinal
section of the eylinder and steam-chest with
the valve and its bushing removed.

Again referring to the drawings, 2 repre-
sents thecylinder, and 3 the valve-chest, both
of which are formed in a single casting, with
connecting steam-ducts4and o leading to op-
posite ends of the cylinder and at each side
of piston 6. The inlet and exhaust pipes 7
and 8, respectively, are located centrally be-

tween the ends of valve-chest 3 and at right

angles to steam-ducts 4 and 5. These pipes
open into channels 9, formed in the sides of
valve-chest 3, and a tubular bushing 10 for
the valve is driven or fastened within the
valve-chest to form the inner wall of the sald
duects and channels. This bushing 18 pro-
vided with three vertical rows of ports 11, 12,
and 13, respectively arranged equally dis-
tant on three sides to correspond wibth the
channels 9 and ducts 4 and 5. In casting the
valve-chest these ports could be formed there-
in and a bushing dispensed with; but 1 pre-
for to use a separate bushing for several rea-

sons, one of which is thatb the ports can be

more accurately cut and also fitted to the
valve before placing the bushing in chest 3.

The valve comprises a valve-stem 14 and
o tubular sleeve 15 thereon, both of which re-
ciprocate within the bushing to open and
cloge the ports leading to and from the cyl-
‘nder. The valve-stem iscylindrical and has
o series of slots 16, 17, 18, and 19, respec-
tively, in its sides to torm passages or duets
for the steam, and they control the ports of.
valve-sleeve 15. Slots 17 and 18 are located

Botween slots 16 and 19 and are of greater
width as compared with the end slots. Slots
16 and 19 are cut on both sides of stem 14,
with a central vertical dividing-wall, whereas
slots 17 and 18 are cut only at one side of stem
14 and at richt angles to the endslots. Valve-
sleeve 15 has an equal number of ports as
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the bushing—that is, a vertical row of four
ports-on three of its sides and numbered 20,
21, and 22, respectively, and they are ar-
ranged in line with bushing-ports 11,12, and
13. Thesleeve-ports control the opening and

closing of the bushing-ports, and the recip-

rocal movement of sleeve 15 is limited and

~occurs only at the latter half of the stroke of
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“tothe portsin sleeve 15 the
ried along by means of a conn ecting-chain 28,

‘in any adjusted

-ment of the sleeve.

piston 6. Valve-stem 14 travels always with
the piston the full stroke thereof, but in an
opposite direction thereto. |

The mechanism foroperatin g the valve con-

| sists of a rack 23, adj ustably serewed on the
upper end of valve-stem 14, which rack is en-

gaged by a segment-gear 24, pivotally mount-
ed within cylinder-head 25. A link 26 con-
nects arm 27 of segment-gear 24 with piston
6, and as the piston reciprocates valve-stem
14 18 also reciprocated. - After valve-stem 14
has been moved the required distance to
change the position of its passages in relation
sleeve itself is car-

which bridges the bottom end of sleeve 12
and is pivotally attached at its outer ends.
thereto. The inner ends of chain 98 are piv-

~oted to ears on adjustable_slotted arms which
-are clamped on bolt 29, which bolt IS mount-

ed within a threaded plog 30. Said plug is
screwed into the end of stem 14 and locked.
position by a lock-nut 31.
Stem 14 and its plug 30 are free to rotate about
the bolt, which rotation is utilized to reverse
the engine as well as to throttle the same.
Valve-sleeve 15 is splined to bushing 10 at 32,
and although held from rotation thereby pro-
vision i8 made for the sliding or end move-

~ Referring to Figs. 1 to 3, inclusive, the

valve and its ports are shown in one extreme -

position—that is, when piston 6 is at the hot.
tom of its stroke and on the point of going up.
As the momentum of the fly-wheel carries
the crank of the engine over the dead-center
the piston is carried up and valve-stem 14 is.
forced down, and the Steam is directed from
inlet-channel 9 through the lowest bushing-
port 20 and sleeve-port 22 into and through
bassage orslot16*. Thelowest port 22 ofsleeve

1o:1s open to the lowest port 13 of the bushing,
free to pass from slot 16* to

and the steam is
duet 5 and into the eylinder below the piston.
The exhaust-ports are also opened at the same
time,and the exhaust passes from the cylinder
through duct4, port13* of bushing 10, port 222
of sleevels,passage18in stem 14,then through

- port Z1* of sleeve 15, port: 122 of the bushing,

6o

and into the exhaust-channel 9 and

As the piston is forced upward by the direct

action of the steam passing through the ports

until inlet-passage 16° passes-by and the stem
closeslowerport22inthe valve-sleeve. When
this oceurs, piston 6 has traveled about one-

half its stroke or slightly beyond the position
shown in Fig. 4 and the balance of ‘the stroke .
18 under the expansion of the steam now In-

pipe 8.

Just deseribed valve-stem 14 is forced down

695,801

closed within the cylinder beneath the piston:

‘but‘the exhaust-passage 18 bein g wider than

the inlet-passagein stem 14 is still open and
remains so until piston 6 reaches about the
limit of its stroke. After lower port 22 is
closed stem 14 begins to carry sleeve 15 down

by means of chain 28, said sleeve havingbeen

previously held stationary within bushing 10
through the frietional en gagement of its pack-
ing-rings 35.
travel down, all the ports in the sleeve are
closed by the stem except the exhaust-ports
opposite passage 18.
sleeve 15 is to change the position of its ports
in relation to the ports in the bushing, so that
when the opposite movement, of the piston
begins a new set of ports are in open commu-
nication toshiftthe steam-supply and exhaust
to opposite sides of the piston. Thus it will
be seen by referring to Iigs. 7 and 8 that

when this change is effected and the valve
t Stem and sleeve are at the limit of their down-

stroke port 20* of sleeve 15 is opposite the
upper inlet-port 11* in bushing 10, and the
steam will pass through passage 19 as soon as

the steam moves up and thence through port:

22° in sleeve 15, upper porf 13* in bushing 10
into duet 4 and cylinder 2 above the piston.
The exhaust is now through duet 5, bushing-

| port 13°, sleeve - port 22¢, stem - passage 17,
bushing-port 12° exhaust-
| channel 9, and pipe 8.

sleeve-port 21°Y,
Stem 14 now moves
upward and sleeve 15 remains stationary as
before or until the slack in chain 28 is taken

| up, when both stem and sleeve move together

to shift the ports preparatory to the reverse
movement of the piston. ,'. |
Theforegoing construction provides for the
propulsion of piston 6 by both direct pressure
and expansion of the steam and in addition
provides for reversing the engine and the
throttling thereof. The reversing is accom-
blished by rotating
a quarter-turn to the left, as seen in Figs. 12,
13, and 14. Passage 17 in stem 14 is thereby
brought opposite sleeve-ports 20°and 22¢, and

The object of shifting

stem 14 within sleeve 15

75

"When both stems 14 and 15
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these ports instead of becoming the exhaunst-

poris become the inlet-ports. Then as the
piston is earried down by the momentum of
the fly-wheel it will be agalnst the direct pres-
sure of the steam.
piston will be reversed before it reaches the
ond of its stroke. The valve-stem is imme.-
diately rotated to the normal running position
and the engine is driven as before, but with
the power-shaft in reverse rotation. |

1'he throttling of the engine or cutting off

of the steam 18 accomplished by rotating stem
14 a quarter-turn to the right—that is, to the
position shown in Figs. 15 and 16. Here it
will be seen that stem 14

the intermediate ports leading from inlet-

channel 9 and also prevents the flow of steam
to the eylinder at the end ports and stem-
passages by the central vertical dividin g-wall
between the end slots 16 and 19 in stem 14
t and which direets the steam against the in-

- The movement of said

completely closes
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ner face of sleeve 15, and thereby confines 16 |

entirely to the inlet side ot valve-chest 3.
The chain connection beiween the valve-

«tem and its sleeve is of especial advantage

in deadening the sound or knock at the end
of each stroke, and being adjustable any de-
sired area of port-openings in the sleeve can
be had by regulating the distance of travel of
the stem within the sleeve.

of the stem-passages and sleeve-ports. The
slotted arms 44, to which the inner ends of
chain 2S are attached, have serrated engay-
ing faces, and after being adjusted laterally
to shorten or lengthen the travel of stem 14
are clamped together and held rigidly upon

bolt 29 by a nut 49,

The upper portion of valve-stem 14 is pro-
vided with an angular opening 40, within
which an angular shaft 41 is seated. Shait
41 is votatably mounted in the top of the
valve-chamber extension of eylin der-head 27,
and a handle 42 at the upper end of said
<haft is used to rotate the valve-stem to either
starting, throttling, or reversing position.
Valve-stem 14 is free to slide up and down

on the angular end of shaft 41. " Rack 23 1s

33

held in adjusted position on the threaded end
of stem 14 by collar 43, and this adjustment
provides for the setting of the stem and sleeve
ports at any desired elevation in relation to
the bushing-poris.
the steam can thus be timed to enter
leave the cylinder at any desired period.
Spring-steel packing-rings 35 are used for
sleeve 15, and these rings serve to hold said

and

~ sleeve firmlyin position within the bushing 10

40

45
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during the independent or initial movement
of stem 14 and until the slack in chains 23
is taken up. | - |
With slight modification the valve might
be adapted to operate also asa governor. In
that event governing mechanism would be
attached to handle-shaft 41. |
What I claim 18— -
1. In a steam-engine, the cylinder and pis-
ton theérein, a valve-chest having inlet and
exhaust ports leading to and from said eylin-
der, a valve within the valve-chest compris-
ing a stem having steam-passages and a slid-
able sleeve on said stem provided with ports,
means to limit the movement of said stem
within said sleeve whereby all the steam pas-
sages and ports therein, except the exhaust-
ports, are closed
of said stem within said sleeve, and means
to reciprocate both stem and sleeve within
the valve-chest, substantially as deseribed.
o Ina steam-engine, the combination of a
cylinder and piston therein and avalve-chest
having steam ducts and ports leading there-
t0, a reciprocating and rotatable valve within
said chest comprising a stem and a sleeve
mounted thereon and provided with ports,

and means to reciprocate and means 10 10- ﬂ

tate said valve, substantially as described.

The wear or |
streteh of chain 28 can also thereby be taken
up to readjust the relative working positions j

The inlet and exhaust of

at the limit of the movement

|

3 n a steam-engine, the eylinder and pis-
ton therein, the valve-chest and valve there-
in, steam-ducts between said valve-chest and
cylinder, and inlet and oxhaust ports in said
ohest and valve, said valve comprising & r0-
tatable and reciprocating stem and a sleeve
mounted to slide thereon, whereby reversing
and throttling of the engine 18 obtained and
means to operate said valve, substantially as
described. |

m, :;'

.70

75

4 TIn a steam-engine, the e¢ylinder and pis-

ton therein and a valve-chest having inlet
and exhaust ports and ducts leading to said
cylinder, in combination with a reciprocat-
ing valve comprising a stem

thereon and provided with ports, and an ad-
justable connection between said stem and
sleeve to limit the sliding movement of said
sleeve, and means to operate said valve,
stantially as described. o | -

5 In a steam-engine, the cylinder and pis-
90

ton therein, the valve-chest, inlet and ex-
haust ports between said cylinder and valve-

-

s1b-

‘80

provided with
 steam-passages and a sleeve mounted to slide

chest, a valve within saild chest comprising a

stem having steam-passages and a sleeve
mounted to slide on said stem and provided
with ports, a chain connection between said

95

stem and sleeve tolimit the movement of said
sleeve upon the stem, and means 0 operate -

the valve to open and close the inlet and ex-
haust ports, substantially as described.

¢, The combination of a rotatable and re-.

ciprocal valve for steam-engines comprising
a stem provided with steam-passagoes, & sleeve
having steam inlet and exhaust ports in its
sides and mounted to slide upon said stem,
means to limit the movement of said sleeve
on said stem, and means to carry both stem
and sleeve along together at the limit of the
movement of said sleeve on sald stem, sub-
stantially as deseribed. | |

7 The combination of a rotatable and re-
ciprocal valve for steam-engines comprising
a stem provided with steam-passages, a sleeve
provided with steaminlet and exhaust ports,

and mounted to slide upon said stem, a flexi-

ble connection between said stem and sleeve

whereby the movement of the stem is limited
before carrying both sleeve and stem along

I1CO

105

T1IO

115

together, and adjusting mechanism attached

to said flexible connection whereby said stem

“and sleeve are set to work in different rela-
tions to each other, substantially as de-.

scribed. |

3. In a steam-engine, a single castinghav-
ing the piston-cylinder and valve-chest with
their connecting steam inlet and exhaust
ports and ducts all formed therein, and a

separate bushing provided with portsand con-

structed to fit and fasten within said valve-

chest, in combination with a reciprocating

valve having ports and arranged to slide 1n
gaid bushing, substantially as described.

9 In a steam-engine, a single casting hav-
ing the piston-cylinder

| their steam inlet and exhaust ports and pas-

and valve-chest with -

'I20

125

130




IO

15

20

4.

sagesall formed therein, and a separate bush- |

Ing having inlet and exhaust ports and con-

‘structed to fit- within said valve-chest, in com-

bination with a reciprocatin g valve arranged
to slide in - said bushing and comprising a
stem with passages and a sleeve with ports,
sald sleeve being mounted to slide upon said
stem, substantially as described.

10. The single casting comprising a steam-
engine piston-cylinder and a valve-chest with
their inlet and
formed therein, in combination with a sepa-
rate bushing adapted tofit and fasten in said
valve-chest, and having inlet and exhaunst
ports arranged to open.into said cylinder and
valve-chest inlet and exhaust ports and pas-
sages, substantially as described. |

11. Inasteam-engine, the cylinder and pis-
ton therein, the valve-chest and its connect-
Ing-passages with said cylinder, and inlet and
exhaust ports and passages to said valve-
chest, in combination with a valve compris-
Ing a reciprocal stem with passages therein

-and a sleeve thereon with ports in its sides, -

said stem-passages comprising two interme-
diate passages arranged at one side of said

stem and end passages arranged on both sides
of the stem and at right angles to the inter-

- mediate passages and having a central verti-
cal dividing-wall between them
a set of two passages at either
tially as desecribed.

30

thus forming
end, substan-

exhaust ports and duects all

695,891

12. The combination of a rotatable and re-

ciprocal valve for Steam-engines comprisinga,

stem provided with steam-passages and a slid-
ing sleeve on said stem provided with ports, a
connection between said stem and sleeve pro-
viding a limited movement one with the
other,
sleeve and spring-rings on said sleeve to re-
tard said sleeve during part movement of said
stem, substantially as deseribed.

13. Inasteam-engine, the combination of a
piston and a valved stem connected to oper-
ate therewith, said stem having an adjust-
able rack and said piston a, link-and-gear seg-
ment whereby the movement of said piston is
conveyed to said stem and timed therewith,
substantially as deseribed. |

14. The combination of a rotatable throt-
tling and reversing valve for steam-engines
comprising a stem having steam-passages, a
sleave having steam-ports, a flexible connec-
tion between said stem and sleeve and ad-
justable take-up mechanism forsaid connec-
tion to shorten or lengthen the movement of
sald stem in relation to said sleeve, substan-
tially as deseribed. | |

- Witness my hand to the foregoing specifi-
cation this 11th day of June, 1901.
GARY B. SMITH.

Witnesses:

R. B. MOSER,
H. E. MUDRA.
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