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. 201,823, (No model.)

Lo all whony it may concerm. |

Be 1t known that I, ALBERT I.. IDE, of
Springfield, in the county of Sangamon and
State of 1llinois,haveinvented certain new and
useful Improvements in Steam-Engine Valves;
and I do hereby declare that the fo]lowmg is
a full, ¢lear, and exact deseription thereof, ref-
erenco being bad to the accompanying draw-
imgs, and to the letters of reference marked

thereon, which form a part of this specifica-

tion.

The object of this 111vent10n 1s to provide an
improved construction in slide - valves for
steam-engines; and 1t consists in the matters
hereinafter deseribed, and pointed out in the
anpended claims.

In a slide-valve embodynw‘ my improve-
ment the steam-passage leading {from each end
of the cylinder to the Valvef-seat- 1S provided
with two or more openings or ports arranged
side by side along the valve-seat, or, in other
words, 1n a line extending in the direction in
which the valve moves, and the movable part
of the valve isprovided ateach end with work-
ing-surfacescorresponding in numberand rela-

tive position with said several ports, and

adapted to-open and close the latter during the
movements of the valve. DBy this construc-
tion steam may be allowed to passat thesame

time through all of the said ports, so that a

large area for-the admission or exit of steam 1s
obtained without materially increasing the
size of the valve and ifs casing, the w1dth of
the ports, or the throw of the valve, and with

the obvious advantages of allowmﬂ‘ a rapid’
passage of steam to and from the cy]inderaud |

of enabling a high pressure to be quickly es-
tablished within said eylinder when the ports
are opened. A construction affording alarge
area of passage through the steam-valve is of
especial utility in the case of high- -speed en-

oines and has important advanta@es in all en-

| ines inasmuch as it enables them to do 3
g ,

45

greater amount of work with a les<s consump-

tion of fuel.
I haveillustrated intheaccompanying draw-
ings two different forms of valve embodying

thesame main features of myimprovement,one
in which the steam is admitted to a central port

so or passage at the middle of the valve and ex-

hausts at the ends thereof, and another in
which the steam enters the steam -chest or

| valve-casing 1n the usual manner and passes

out through a central exhaust passage or port.

The valve is1n both cases of that class of type

known as a **hollow’’ piston-valve, or one in
which the movable part of the valve consists
of a hollow tube having enlarged parts or pis-
tons at both ends fitbed to slide in cylindric
valve-seats containing annular steam-ports—
such, for instance, as is illustrated in the prior

F
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Letters Patent No. 319,261, granted to me upon

the 2d day of June, 1885. The said hollow
piston-valve shown embodies certain features
of improvement in addition to the main fea-
tures of the invention above referred to, and
which are made the snb]ect 01‘ sl}e(nﬁe clfmms
herein.

- In the accompanying draw;__pgs? 111118131‘3131[1;:_1,'
my invention, Figure 1 1s an axial longitudi-
nalsection through a steam chest and valve and
adjacent parts of the steam - cylinder, said
valve being constructed in accordance with my
invention. Fig. 2 is a transverse sectional
view of the same, taken upon line 2 z of Fig. 1.
TFig. '
line y y of Fig. 1. Ifig.4 isalongitudinal see-
tional view of avalveconstructed to take steam
at the end of the valve instead of at the mid-
dle.
the valve shown in Fig. 4,taken upon line 2 2
of said Kig,
taken upon line ¥ y Of Ifig.

As shown 1n said dmwmns I‘ms 1 to 8,
both 1neclusive, A indicates the steam. cy]mder
of an engine, B the valve - casing or steams-
chest, and C the movable part or valve proper,
Whlch isof form or type known asa *“hollow?”’
piston-valve, and is provided with the usnal

stem, ¢, pa.ssing through a gland, b, in the end

of the steam-chest, and by which the valve is
operated in a familiar manner, the valve C

being provided with the usual enlaro‘ed parts

or pormons, (7, at its ends, which enlarged parts
are fitted to slide in _the annular c¢ylindric
valve-seats B, formed in the steam-chest B.

| The said steam-chest 1s connected with the

ends of the cylinder by means of the usunal

steam-passaces, B?, and the said valve-seats B’

are each provided with two annular steam-
ports, b’ 0% connected with each other and with
the passages B* by means of longitudinal pas-
sages b’, formed in the walls of the steam-chest;
fmd pr efemhly extending entirely around the

-

4. Fig. 61s a transvese section
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3 18 a similar sectional view taken upon

Fig. b 1s a transverse sectional view of 8o
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valve, as clearly shown 1n the sectional views,
Figs. 2 and 3. The said enlarged portions €'
are provided with two separate annular work-

“ing or bearing surfaces, C* C’, the bearing-sur-

faces C* (), adjacent to the outer ends of the
valve, bemﬂ‘ constructed to operate in connec-
tion with the outermost ports, ', and the sur-

faces C' C’ acting in connection with the ports
b* adjacent to the middle of the valve. In the
particular construction illustrated in Figs. 1,

2, and 3 live steam is admitted to the valve
throucrh a central chamber, B’ of the steam-
chest and oaing access to the ports b°, which

are adjacenb to the middle of the valve,
through the space between the reduced or

smaller middle part of the valve C and the
inner porticn of the seat B, and passage 1s

~afforded for the steam to the outer ports, 0,

by means of passages ¢, formed in the wall of
the valve Cand leading from the step or shoul-

der ¢® at the inner end of the surfaces C? C? to

25

~is in this case so plopmtmned 1e]at.ive1y to the
distance between and width of the ports " §*

10

- by radial IIbS or rings ¢,
passages ¢ above referred to.

annular openings or ports ¢/, formed between
said bearing surfaces ¢ and C’°, the bearing-
Surfaces O C“ in this case bemn‘ formed on
rings ¢', sustained from the body of the valve

80 as to form the

the inner bearing-surfaces, C° C°, of the valve

that when the opening ¢* coincides with the

outer port, &', of the valve-seat the inner port,

39
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b*, of said seat will be uncovered by the pis-
ton as clearly shown at the left hand in Kig.

1, 1t being entirely obvious that when the par tS
are in the position described steam will have

free access from the chamber B® to the portsd’ 2.
" The exhaust-steam in the construction of the

p‘uts above referred to and shown in Figs. 1,
, and 3, passes through the ports only, the
1}01138 b at one end of the valve obviously

being closed at the time that the lalter is in

position for the admission of steam to the
ports 0" b* at the opposite end of the wvalve.
To allow sufficient area for the passage of the
exhaust-steam, the said ports §’ are desirably
made wider than the ports 4. An exhaust
passage or pipe, BY, 18 shown as attached to

- one end of the steam-chest, the exhaust-steam

50

A
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from the ports at the end of the steam-chest
opposite sald exhaust-passage obviously pass-
ing through the hollow piston-valve to the
&ﬂld e?haust pa,SS’LG’e 1n a4 well-known manner.
In Trigs. 4, 5, and 6 a coustruction is illus-
trated 1n whlch the live steamn is admitted at
the end of the steam-chest and through the
hollow interior of the valve., In this ease the
ports &’ I’ in the valve-geats and the bearing-
surfaces C* C° of the valve are arranged gen-
erally "in. the manner before described; but
passage for live steam to the Inner ports, bz ]
provided by means of annular openings ¢, e“'z:-
tending through the walls of the valves be-
tween said surfaces C? CF , as clearly shown in
the drawings. In this instance the exhaust-

The width of

r

‘steam passes from the inner series of ports, 4% | against the outer edges of the bushings.

to the chamber B of the steam-chest, the said
ports O* being made wider and of larger area
than ports &', to allow the {ree exit of the ex-
haust-steam therefrom. The steam passage

| or opening ¢*in the valve ¢ 1s 1n this case so

located relatively tothe end of the valve that
when one of the portsd’ is uncovered by said
valve the said passage ¢® will coincide with
the adjacent ports §°, and thereby permit the

free passage of steam from the interior of the

valve to both of said ports. The step orshoul-

| der ¢® at the junetion of the enlarged end por-
| tion of the valve of the smaller middle part
thereof is, in the construction last deseribed,

so arranged relatively to the passages ¢® that
when the valve is moved in position for the
admission of steam at the opposite end of the
steam-chest the saiwd ports 6° will be uncov-
ered and in communication with the chamber
B, 1B in this caseindicatesan exhaust-pipe,
which is connected with the chamber B’, and
B a live-steam inlet communieating with one
end of the eylindric passage ot the steam-chest.
As far as the general operation of the valve
is concerned, the ports O’ 0 may be made con-
tinuous or in the form of annular grooves in
the surface of the valve-seat; or saul ports
may be: divided by cross- bars or partitions
into a series of separate aperfures communi-
cating with an annular passage in the wall of
the steam-chest. A preferred construction in
the parts 1s herein shown i1n Kigs. 1 to 6, In
which the surfaces of the steam-chest against

which the annular bearing-surfaces C* C° of

the valve C operate are formed by separate
annular rings or bushings D, which are fitted

into suitable recesses in the sald chest,and are

provided with apertures forming the steam-
ports b’ b% said apertures being divided by
cross-bars d, which serve to connect the parts
of the bushings upon opposite sides of the
ports. In case bushings D are employed,
the passages 0°, connectmn the ports " and b*
with the paSSflge B?,will be formed by a wide
annular groove or recess extending around the
inner face of the casting forming the steam-
chest, and of sutiicient width to mclude both

3C
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the said passages /* and the ports 0' 5% said |

oro0ves or recesses being covered 1n their mid-
dle parts by the said bushmcrs which thus
form the inner waills of the sald passages b,
The walls of the valve-casing are desirably
provided within the said spaces or passages b®
with longitudinal ribs )% as e¢learly shown in
I'igs. 2, 3, b, and 6, said ribs serving to sus-
tain the middle parts of the bushing D in
its part between the ports in an obvious man-
ner. The said bushings D are preferably held
from displacement at their inner edges by

~means of annular projections 4°, formed at the

inner margins of the valve-seat B’, and are
held from outward movement by the heads or

| caps B B°, which close the ends of the cylindrie
valve-seats, said caps being provided with in-

wardly-projecting flanges constructed to rest
The
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exhaust-steam pipe B'in Fig. 1 and the steam- |
., o are shown as attached

inlet pipe B° in Fig
to or cast integral with the said caps B°.

The bushings D are in practice preferably
made of steel and hardened and are ground to
accurately fit the valves, whereby perfect valve-
surface having great durability is obtained.
The ports " b* are preferably made straight
upon their sides at which the steam is first ad-
mitted when they are uncovered by the valve,

- for the purpose of giving the maximum initial

of steam-inlet and quick cut-off, and the oppo-
site or exhaust sides of the ports-are desirably
curved, in order to increase the area of the
bearing-surfaces adjacent to the ports and to
give greater strength to the connecting parts
d between the ports.

Important advantages are gained by the use
of the bushings D, for the reason that this con-
struction enables the ports to be easily and
convenlently construacted, and the said bush-
ings, or either of them, may be readily taken
out and new bushings 11]861‘13(3(1 with the result
of avoiding the neeessity of taking the engine
to 4 machine-shop and having the valve-
rebored in case they become cut or worn. The
bearing-surfaces C’ of the valve may be pro-
vided with the packing ¢,
of a steel spring-ring, preferably made wider

than the ports over which 1t passes, so that

any connection with the cross-bars between
the ports or liability of the edges of the ring
catching upon the edges of the ports is en-
tirely obvlated

T am aware that a valve-seat has been pro-
vided heretofore with a plurality of ports in
communication with each end of the steam-
cylinder, and that a slide-valve provided with
a plurality of bearing-surfaces acting to open

and close said ports has been used in connec-
“tion therewith,

and a valve embracing this
ceneral feature of construction is not, there-
fore, broadly claimed as new; but my inven-
tion is restricted to the particular features of
construction in the valve showu which areset
forth in the appended claims.

I claim as my invention—

1. The combination, with an engine-cylin-
der, of a steam-chest or valve-casing provided
with a central annular steam-space and cy-
lindric valve-seats at each side of said space,
each of said valve-seats being provided with
two or more annular ports in communication
with the eylinder, and a hollow piston-valve
having a reduced central part and provided

seats

FFig. 1, consisting

with two or more annular cylindrie surfaces
separated by an annular opening or openings

for steam, said annularsurfaces being arranged

t0 eorrespond 1 relative position with said an-
nular ports and adapted to severally open and
close the latter, substantially as described.

2. The combination, with an engine-cylin-
der,of a valve-chesthavingtwo cylindricvalve-
seats, each provided with twosteam-ports com-
municating with a steam-passage leading to
each end of the cylinder, a hollow piston- VELlV
provided with two annular bearing-surfaces,
forming between them an annular port or pas-
cage, ¢¢, located in position to ecommunicate
with one of said steam-ports at the time the
other steam-port 18 uncovered by the valve,

and a longitudinal passage, ¢, in the wall of

the vaive, affording communication between
the said passage ¢’ ‘md a central steam-space
of the steam-chest, substantially as deseribed.

3. The combmatmn with a sfeam-chest hav-

ing a cylindrie recess provided with a broad

annular passage, b°, of a removable bushing
covering said pftqs'lﬂ*e b’ and provided with
two or more series of apertures arranged cir-
cuniferentially and forming two or more sepa-
rate steam-ports, substantially as desecribed.
4. The combination, with a steam-chest hav-
ing cylindrice 1‘ecesses, of removable bushings
covering said recesses and forming passages Ex
and ribs 0* in said passages, sustalmnﬂ said
bughuws, substantially as described.

The combination, with a eylindric valve-
cseab provided with two steam- -ports, of a hol-
low piston-valve provided with annular bear-
ing-sarfaces Oz C°, the surfaces C° being formed
upon rings ct, sustained from the body of the
valve by ribs ¢, substantially as described.

- 6. The ecombination, with a eylindrie valve
and valve-chest provided with eylindric seats
baving an annular steam-passage, °, of remov-
able ‘bushings provided with two or more se-
ries of apertures forming steam-ports, said ap-
ertures being straight upon the inlet sides of
the ports and curved upon the opposite or ex-
haust-sides of said ports, substantially as de-
seribed. |

In testimony that I claim the foregoing as
my Invention I affix my signature in presence
of two witnesses.

ALBERT L. IDE.

Wilnesses:
C. CLARENCE POOLE,
- CHARLES L. FISHER.
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