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To all whom it may concerm:

Be it known that I, DEXTER D. HARDY, of
Chicago, in the eounty of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Steam-Engine Valves;
and I do hereby declare that the following is

a full, elear, and exact description thereof,
reference bein g had tothe accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion.

This invention relates to an 1mp1 oved con-
struction in steam-valves for engines. Item-
braces an improved eonstructlon in balanced

slide-valves for controlling the eylmder ports

of a steam-engine, and also an improvement

inreversing-valves adapted for use either with

the balanced valve mentioned or with other
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- and 2 are central longitudinal sectlonal Views
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forms of steam-valves; and it consists in the
matters hereinafter descmbed zmd pomted out

in the elaims.

In the accoimpanying drawings, Figures 1

of an engine-cylinder illustrating my inven-
tion. Fig. 3 isa horizontal section taken upon
line x x of Fig. 1. Fig. 4 is a horizontal sec-
tion taken upon line 3 JOf Fig. 1. Fig.His a
vertical section taken upon ling z 2 of Fig. 2.

As shown in the accompanying drawings,
A. 1s an engine-cylinder, having a piston, B,
and plston -rod C, of or dmarjr consbruetlon

D is a steam- ehest which: is provided with
0pp031te parallel plaue surfaces forming valve-
seats D’ and D? the valve-seat IV, as herem

‘shown, being adJaeent to the cylinder, and

provided with ports f f, cemmumcatmg with
the ends of the cyllndel by means of p‘lSSE}Jﬂ‘GS

' H, in the usual manner.
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Wﬁthm the steam-chest D is a centml]y
open or hollow slide-valve, B, which is oper-

~ated by means of a valve-rod, e, passing

through an ordinary stuffing-box, d, in the
wall 01 the steam-chest D. The S&ld valveis,
as herein shown and preferably construeted

rectangular in form, and narrower than the

space between the s1de walls of the steam-

chest, So as to permit the passage of steam

around 1t from one end to the other of the said
steam-chest, and is constructed to bear at its

iy

valve.
- distance apart as the tmnsvelse end pieces,

edfres upon the oppomte valve- Seats D’ and 50
D2 of the steam-chest.

G and H are steam inlet and exhaust p‘ls
sages, communicating with the steam-chest in
its portion inside of and exterior to the slide-
The ports /' are arranged at the same 53

I, of the valve E;and thesaid valve operates,
1n connection wﬂzh said ports, to admit steam
alternately to the opposite ends of the eylin-
der in a well-known manner. The bearing-
surfaces upon the opposite side of the vmlve
I are preferably made of the same width, so
that the area of such surface in contact Wlth SR
each of the valve-seats D" and D? is the same,
and the steam-pressure upon the valve will
thereby be perfectly balanced. The valve E
is preferably provided at one of its edges with
a separate part or strip, ¢, which is held out-
wardly in contact with the valve-seat by means
of metal or other springs, so as to form a pack-
1ng, 1n & well-known manner. The same ef-
fect will obviously be produced by permit-
ting the entrance of steam between the parts
of the valve, soas to press said parts against
the opposite valve-seats, thus forming what 75
18 known as a ‘‘ steam- pfwkmw ’ The valve B
i8, as herein shown,held between guides d' d/,
formed upon the opposﬂze surfaees of the
steam-chest adjacent to the valve-seats. The
sald valve may, however, be otherwise held 8o
and guided, as may be found convenient or .

6_0 |
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| practicable, and the particular form of guides

shown are not essentml to the operation of

the V'"IIV@

w;lth which the pas- 8;,,'

I is a valve- ehfl,mb

Sen'es G and H, leadmcr from the steam- ehest

eommumcate and which may be located up-

on the said steam- chest, as herein shown, or

elsewhere, or at a distance therefr om, as found
desirable. The said valve-chamber I is con-

. _ 9O
nected with suitable steam-inlet pipes, L, lead-

| ing from the steam-generator, and is provided

with an exhaust-pipe, M, for the exit of steam
thereirom. T'he passages & and H, which con-
nect the steam-chest with the valve chamber
I, terminate within the latter chamber in ports
g h, and within said chamber I is located a
slide-valve, K, which is generally similar in
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- ' construc*mn to the valve D before described, | plpe L whlch opens into the interior space of

& T

‘valve-seats, I' I, in the said chamber.
ports ¢

and operates in contact w1th opposite par allel
The

h are, as herem shown, formed in the
valve-seat I, and the valve K Opel ates, in con-

- nection Wlth the said ports,to bring either the
- inlet L or exhaust-passage M into communica-
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‘tion with the passages G or H, as hereinafter

more particularly described. The valve K i 18,

-as shown, of rectangular form, and provided
" with four walls fitted at their edfres to the op-.
‘posite plane faces of the chamber spaces be-
“ing left between the sides of the valve and the

side walls of the chamber, as clearly shown in
Fig. 5, to permit the pfzssa,ﬂ*e of steam from
one end pf the chamber to the other around
the valve. Thesaid valveis, as herein shown,

. Operated by means of a valve stem or rod, k
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passing through a suitable stuffing-box, 4, In

‘the wall of the chamber I, and 1ts transverse
‘end portions, K, are located at the same dis-

tance apart as the ports ¢ and 2 of the pas-
sages (x and H, so that when the valve 1s moved
a distance equal to the width of one of the

ports, plus the thickness of one of the parts

K’, the ports will be brought inside or outside
of the valve in a well-known manner. The
guides ¢ 4" are, as herein shown, formed upon
the opposite parallel faces of the valve-cham-
ber I, between which guides the valve K is
arranged to slide; but any other well-known
means of supporting the said valve may ob-

viously be used in connection with the form.
of valve illustrated.

The valve K is prefer-
ably provided with a separate piece or pack-

ing-strip, k', similar to that before described

in connection with the valve E, and the said

a8 before set forth, in connection with said
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- K, and the exhaust-pipe M communicates with

valve, having equalopposite beal ing-surfaces,

valve K, 1s also pelfectly balanced with refer-
ence to.steam-pressure tending to force the
valve against its seat in either direction. The

1nlet-pipe L enters the valve-chamber I in ifs

central portion and communicates with the
space of the chamber within the hollow valve

| the portion of the chamber exterior to the

valve, the sald inlet and exhaust pipes being

' - s0 arranged that they are unaffected by the

50

. 55

~direction of motion of the engine, as will be
“rendered clear by an 1nspection of Figs. 1 and
2 of the accompanying drawings, in which the

60

movement of the valve, which operates upon

_the ports ¢ and % only.

The effect of changing the position of the
valve K with reference to the ports is obvi-
ously to reverse the course of the steam through
the passages  and H, and thereby change the

valve K 1s shown in the two positions taken
by it at the opposite limits of its throw.
In Fig. 1 the reversing-valve K, above re-

ferred to, 1s shown In position, with the pas-

- sage Gin communication with the space with-

65

in the interior of the valve K, and the passage
H in communication with the space of the

valve- chest exterior to the said valve, so that
passage is afforded for steam from the inlet- |

the Valve through the said passage G to the

steam-chest, and also from the passage H to
the exhaust -passage M. In this case the pas-
sage G obviously forms the steam-inlet to, and
the passage H the exhaust-passage from the
steam-chest.

In Fig. 2 the valve K is shown at the op
posite end of its throw from that shown in
Fig. 1, the inlet-passage L being in this case
in communication with the p’tssaﬂ“eH and the
exhaust-pipe M in communication with the

passage (&, so that the passage G has become

the exhaust-passage of the steam-chest, and
passage H the inlet - passage thereto. The
slide-valve E is shown in the same position in
both figures mentioned, and the course of the
steam by Arrows. '

It is obviously immaterial to the opemtlon
of the valves I and K as to the points-at which
the inlet and exhaust passages enter the steams-
chest and valve-chamber, it only being nec-
essary in either case that one of the passages
communicate with the interior space of the
valve, and the other with the space of the
Valve chest or chamber exterior thereto. The
said passages may, for instance, enter the
valve chest or chamber at the side thereof op-
posite to that at which they are shown as en-
tering it, in the same manner that the steam

inlet and exhaust passages used in connection

with an ordinary D- Valve usually enter the
valve-chamber. .
By the construction above described in the
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reversing-valve K it is obvious that means are

provided for reversing the direction of motion
of the engine without the use of the link mech-
anism or other reversing-gear therefor used,
and that said valve is perfectly balanced, and

io5

may therefore be operated by the exertlon of _

very little force upon the valve-rod.

- The reversing-valve described is eSpecmlly |

valuable as applied tolocomotive-engines, for

IIO

the reason that by its use the link reversing--

gear heretofore used in such engines, whichis
objectionable on account of its weight and

cost and the force required to operate 1, may |

be dispensed with.

It is obviously possible to use any kind of
steam-valve for controlling the eylinder-ports
in connection with the 1ever$ing -valve de-
scribed, instead of the balanced slide-valve
herein shown and it is also obvious that any
suitable form of slide-valve may be used as a
reversing-valve in place of the balanced valve
shown—as, for instance, an ordinary D-valve.
I do not therefore limit myself to a construc-
tion in which the reversing-valve 13 used 1n

combination with the balanced slide-valve

shown, except in the claims, in which such
combmatmn is expressed; nor do I limit my-

the reversing-valve or the steam-valve herein
illustrated, except in the claims, in which such
features of construection are set forth.

T eclaim as my invention—

11§
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self to the exact featmes of construction in.

130

1. The combmatlon, with a slteam chest and
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valve of an engine, of an auxiliary valve-
chamber having opposite parallel valve-seats,

- and ports communicating with the steam-

15
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chest, a centrally - open slide-valve in said
chamber, construeted to operate in connection

with the opposite valve-seats, and steam inlet.

and exhaust pipes communicating with the
portion of the valve-chamber within the slide-
valve, and with the space of the valve-cham-
ber exterior to said valve, substantially as and
for the purpose set forth

2. The combination, with the ey]mdel of a
steam-engine, of a 5tea111 chest having oppo-
site parallel valve. -seats,a centrally-open slide-
valve operating in contact with the opposite
valve-seats of said steam- -chest, suitable steam-
passages connecting the steam chest with the
cylinders, an auxllnrywave chamber having
opposite pamll_el valve-seats, and ports com-
municating with the portion of the steam-chest

- within the slide-valve, and with the space of
- the steam-chest exterior to the valve, a cen-
trally - open slide - valve within said wvalve-

- chamber, constructed to operate in contact

with the opposite valve-seats of the said valve- 2 5.

chamber, and steam inlet and exhaust pipes
commumca,tmﬂ* with the space of the valve-
chamber inclosed by the slide-valve, and with
the space of the chamber _ettermr to said-
slide-valve, substantially as and for the pur-
pose set forth. :
3. The combination, with the cylinder of a
steam-engine, of .:Lste&m chest having oppo-
site pa,lra,llel valve-seats, a centrally-open
slide-valve of less width than the space be- 35
tween the walls of the steam-chest, constructed
to work in contact with the Oppomte valve-
seats, and guides ¢’ within the steam-chest, for
retammn* the said valve in position, substan- L
tially as descllbed 40
In testimony that I claim the foregomg as
my invention I affix my Slﬂnature in presence
of two witnesses. >

DE—XTER D. HARDY.

f_;:j
o

Wltnesses

M. L. DAYTO‘I
JESSE Cox, Jr.
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