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To all whom it may concermn:

Be it known that I, ANTONE TANDLI]R aQ

citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-

nois have invented certain new and useful
Impmvements in Steam-Engine Valves, ot

which the following is a spemﬁcatwn
One of the obJeets of this invention is the

production of an improved slide-valve, for:

sfeam-engines.

A far thel object is to provide a closed cham-

berinasteam-valve to cushion endwise move-
ment of the piston exhaust-valve therein. -

A furtherobject is to provide means adapt-

ed to open said chamber periodically to ad-
mif live steam thereto, and thereby to main-

tain the pressure within the ehambet sub-

stantially at boiler-pressure.

A further object is to connect two of said

chambers (one at each end of the piston ex-

haust-valve) so as to permit the passage of

steam from one chamber to the other.
A further objectistosupply a simple means

for securely retaining the piston exhaust-
valves within the shde valve and for readily
removing them therefrom for. eleanmw or re-’

pair. -

Intheaccompanying dra,wmws Flﬂ‘m S 1 isa
longitudinal vertical central sectlon through
a slide-valve embodying the features of my
invention, showing also a steam-cylinder in
central section a,nd the piston-head therein,

though it will be understood that the Sectlonal --

plane of the steam-valve is not the same as

that of the cylinder. The parts are repre-
sented to be in their initial or starting posi-
tion—that position which they assume before
the steam-cushions at one end of the piston
exhaust-valves have been formed. Fig. 2 is
an enlarged view somewhat similar to the
preceding one, but representing the parts in
IFig. 3 is a longitudi-
nal horizontal central section-through the
slide-valve proper, showing two piston ex-
haust-valves in place therein.
end view of the slide-valve proper, showing

- the means for securing the piston exhaust-

o

valves in said slide-valve. FKig. 5is a bottom
plan view of the slide-valve proper.

Like letters of reference indicate corre-
sponding parts throughout the several views.

In the steam-valve illustrated in the draw-

Kig. 4 is an |

1

threaded to receive the guide-plugs B,
| annularwallsof the bushmgs B* are provided
‘with inlet-openings Bffor live steam, and the
plugs B’eachhaveacoinciding opening B” ex-

mgs,' A de’mgnates 1311e steam-cylinder, A’ and

' A* the steam-ports, and A3 the piston-head.
B is the slide-valve proper, having a cen-

tral exhaust-port B and two each of the lon-

‘gitudinal alined openings B® and B?, commu-

nicating with said exhaust-port and forming

two longitudinal -bores for said sllde—valve |

The outer ends of the alined openings B3¢ and
B3 are -closed . by the inserted bushings B,
frictionally held within  their seats in the
openings B* and B? and internally screw-

T'he

tending transversely ther ethrough also a cir-

cu mfel ential groove B® and an axial opening
B, wmmumcatmw between the transverse
opening B*and the inner end of each of the

plugs B°. The plugs B°are also provided with
central screw-threaded depressions B forre-

‘ceiving a screw-threaded rod (not shown) to

permit the withdrawal of said bushings. Near

‘their inner ends the alined openings B* and
Blare countel hored at ‘Bl and these counter-
‘bored recesses communicate with the steam-

ports A’ and A? respectively, by menns of
the exhaust- ports B%. Ducts B also place
the annular chamber B! about each of the
guide-plugs ‘B° in communication with said
steam-ports A" and A?, 1espeet1vely

The piston exhaust- valves C of spool form

‘are provided at’ their ends with the project-
‘ing annular walls ¢/, forming a chamber C?

in each end of said Valves These chambers

C? are adapted to receive the guide-plugs B3,

the thickness of their surmundmﬂ' walls O
being just sufficient to fill the space hetween
the bushmws B*and the guide-plugs B The
annular W&HS C, sulroundmﬂ* the chambers
C¢, are perrorated at dmmetucally opposite
sides by the duets C° (connected by a circu-
lar groove on the penphery of the walls C',)
and when the piston exhaust-valve is at the
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end of its stroke the ports C° coincide with
the ports BY of the bushings B* and the axial

opening BYin each of the plugs B® permits
the live steam to enter the chambers C? two
of which latter at one side of the slide-valve

are thereby supplied with live steam at every

movement of the slide-valve. An axial duet

100

C* extends longitudinally throngh each of
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said exhaust-valves and forms a communica- | conveying live steam to said chamber; and a

tion between the chambers C*at the opposite
ends of sald valves. The peripheral flanges
C° at either end of the piston exhaust-valves
C fit closely within the alined openings 137
and B% opening and closing the exhaust-ports
B!* in communication with the steam-ports
A" and A®, respectively, by the movement of
sald piston-valves.

In operation the quick reciprocation of the
slide - valve B throws the piston exhaust-
valves C, by reason of the inertia of the lat-
ter, forward and backward within the alined
openings B*and B%. Thevalves C are guided
upon the plugs B5 and their movement is
cushioned by the steam-chambers C? at their
opposite ends. When both of the valves C
are 1n the position shown in Fig. 2 of the
drawings, the exhaunst-ports B™ are in com-
munication with the steam-port A% and the
exhaust-steam is free to escape from this end
of the cylinder. Insaid Fig. 2 the slide-valve
18 represented as moving from right to left,
the exhaust-port B being in communication
with the steam-ports A*and the steam-cham-

~bers C° at the left-hand ends of the two pis-

30
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ton exhaust-valves in communication with
live steam in the slide-valve casing through
the openings BY B? and B’ As soon as the

movement of the slide-valve is reversed the

steam within the chambers C*at the left-hand

end of said valves C iscompressed and forced

out through the axial duects C*into the corre-
sponding chambers C? at the right-hand end
of said exhaust-valves. Thecommunication
between the chambers C? and the live-steam
openings B’ is interrupted. The exhaust-

~valves C instantly are thrown to the extreme

left, Fig. 2, opening the exhaust - ports B,
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which will be placed into coincidence with the
steam-ports A’ by the continued movement of

the slide-valve B. During the movement of

theslide-valve from left to right the valves C

are caused to move (relatively) from right to
left, and at the extremity of the stroke of the
slide-valve the exhaust-valves oceupy such a
position that thelive-steam openings Bfarein
coincidence with the steam-ducts 37, whereby
the chambers C? are for an instant under di-
rect boiler-pressure. ‘I'heducts B maintain
the annular chambers B under the pressure
of that end of the steam-cylinder with which
they are connected. _ '

The slide-valve B operates to open and close

thesteam-ports A’and A*intheusual manner.

While I have herein shown and described
two piston exhaust-valves, it is clear that any
number may be used, depending upon the size
of the ¢ylinder.

I claim as my invention—

1. In a valve for steam-engines, in comDbi-
nation, a slide-valve proper, having a steam-
port and an exhaust-port; a piston exhaust-
valve loosely mounted in said slide-valve and
adapted to open and close the exhaust, said
piston-valve being provided with a chamber

{

i

duct 1in said piston exhaust-valve adapted to
be brought into coincidence with said first-
mentioned duct by the movement of said pis-

ton-valve.

2. In a valve for steam-engines, in combi-
nation, a slide-valve proper, having steam-
ports, an exhaust-port, and a longitudinal
opening; a piston exhaust-valve free to move
longitudinallyin said opening and adapted to
open and close the exhaust by its said move-
ment, sald piston-valve being provided with
a chamber at one of its ends; a closure for
one end of said longitudinal opening; a duect
in sald closure for conveying live steam to
said chamber; and a duet in said piston ex-
haust-valve adapted to be brought into coin-
cidence with the duet in said closure by the
movement of said piston-valve.

3. In a valve for steam-engines, in combi-
nation, a slide-valve proper, having a steam-
port and an exhaust-port; a piston exhaust-
valve loosely mounted in said slide-valve and
adapted to open and close the exhaust, said
piston-valve being provided with a chamber
at one of 1ts ends; means of communication
between said chamberand the boiler-pressure
within the valve; means for opening and clos-
ing sald communication; and a means of es-
cape for the steam within said chamber.

4. In a valve for steam-engines, in combi-
nation, a slide-valve proper, having a steam-
port and an exhaust-port; a piston exhaust-
valve loosely mounted in said slide-valve and
adapted to open and close the exhaust, said
piston-valve being provided with a chamber
at one of i1ts ends; a duct in said valve for
conveying live steam to said chamber; a duct
1n said piston exhaust-valve adapted to be
brought into coincidence with said first-men-
tioned duct by the movement of said piston-
valve; and a second duct in said piston-valve
for the escape of the steam within said cham-

‘ber.

5. In a valve for steam-engines, in combi-
nation, a slide-valve proper, having steam-
ports, an exhaust - port, and a longitudinal
opening; a piston exhaust-valve free to move

‘longitudinally in said opening and adapted

toopen and close the exhaust by its said move-
ment, sald piston-valve being provided with
a chamber at one of its ends; a closure for
ono end of said longitudinal opening; a duect
in said closure for conveying live steam to
sald chamber; a duct in said piston exhaust-
valve adapted to be brought into coincidence
with the duct in said closure by the move-

- ment of said piston-valve; and a second duct
insaid piston-valve for the escape of the steam

within said chamber. _

6. In a valve for steam-engines, in combi-
nation, a slide-valve proper, having a steam-
port and an exhaust-port; a piston exhaust-
valve loosely mounted in said slide-valve and
adapted to open and close the exhaust, said
piston-valve being provided with a chamber

at one of its ends; a duct in said valve for | at each of its ends; means of communication
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between each of said chambers and the boiler-

pressure within the valve; means for opening

and closing said communication ; and a means

of communication between said chambers.

7. In a valve for steam-engines, in comDbi-
nation, a slide-valve proper, hfwmcr a steam-
port and an exhaust-port; a piston exhaust-
valve loosely mounted in said slide-valve and
adapted to open and close the exhaust, said

piston-valve being provided with a chamber

at each of 1ts_ends a duct in gaid valve for
each of the-cha.mbers,for conveying live steam
to sald chambers; a duct in each end of said
piston-valve adapted to be brought into co-
incidence with one of said first- mentloned
ducts by the movement of said piston-valve;

and a means of communication between said

chambers,

8. In a valve for steam -engines, in combi-

nation, a slide- valve proper, having steam-
ports, an exhaust-port, and a longitudinal
opening; a piston exhaust-valve free to move
longltudma,lly in said opening and adapted

toopen and close the exhaust by its said move-

ment, said piston-valve being provided with
a ehamber at each of its ends, a closure for

each end of said longitudinal opening; a duect
in each end of smd piston - valve adapted to
be brought into coincidence with the duct in
one of smd closures by the movement of said
piston-valve; and a means of com mnmcamon
between said chambers.

9. In a valve for steam-engines, in combi-

nation, a slide-valve proper having steam-
ports, an exhaust - port and a lonfrltuchnal
opening; a piston exhaust-valve free to move
longitudinally in said opening and adapted
toopen and close the exhaust by its said move-

ment; a closure for each end of said longitu-

dinal opening, sald piston exhaust- valve be-

ing provided at its opposite ends with steam--

chambers adapted to cushion the endwise

movement of sald exhaust-valve, and a con-

necting-duct between said chambers:; and a
pro;jectmn extending from each of said clo-

surestfor entering one of the said steam-cham-

bers in the plston exhaust-valve.
10. In a valve for steam-engines, in combi-
nation, a slide-valve proper having steam-

' ports, a,n exhaust-port and a longitudinal

opening; a piston exhaust-valve free to move
longitudinally in said opening and adapted

to open and close the exhaust by its said

movement, sald piston exhaust-valve being

provided in its opposite ends with steam-

chambers; means of communication between
sald steam-chambers and the boiler-pressure
within said valve; closures for the ends of
sald longitudinal opemnm each of said clo-
sures beu]ﬂ' provided with a guide - plug

adapted to- enLer the adjacent steam cham- |

<y
-

ber in the piston exhaust-valve and a duct in.

said piston - valve communicating between
said chambers. |
11, In a valve for steam-engines, in combi-
nation, a slide-valve proper having two
steam-ports, an exhaust-port and a longitu-
dinal opening; a piston exhaust-valve of
spool form, free to move in said longitudinal

opening and adapted to open and close the
exhaust by its said movement, said piston
exhaust-valve being provided at its opposite

ends with projecting annular walls to form

chambers to cushion the endwise movement
of said exhaust-valve; a closure adapted to
enter said chambers; and a duct in said pis-

ton-valve commumeatmn‘ between said cham-
bers.

12. In a valve for steam-engines, in combi-
nation, a slide-valve properhaving two steam-
ports, an exhaust-port and a longitudinal
opening, said longitudinal opening being
counterbored on opposite sides of the ex-
haust-port and provided with means of com-
munication with each of said steam-ports; a
piston exhaust-valve free to move longitudi-
nally in said opening and adapted lbO open
and close the exhaust by its said movement,
sald piston exhaust-valve having at its oppo-
site ends annular walls to form steam cham-
bers in each end of said piston-valve; means
of communication between each of said cham-
bers and the boiler-pressure in the steam-
chest; closures for the opposite ends of said
lon o'ltudma,l opening, said closures being pro-
wded with guide- pluﬂ's adapted to enter said
steam-chambers in the piston exhaust-valve
and a duct in said piston-valve communicat-

ing between said chambers. |

13 Ina valve for steam-engines, in eombl-

nation, a slide-valve proper having steam-

ports, an exhaust-port, and two longitudinal
openings communicating with the exhaust-
port; closures for the 0pp031te ends of said
openinﬂs a piston exhaust-valve free to
move lonﬂ'ltudmally in each of said openings
and adapted to open and close the exhaust
by its said movement, each of said piston
exhaust-valves being mowded at its opposite

ends with steam- chambels adapted to cush-:

ion the endwise movement of said exhaust-
valves; a guide-plug extending from each of
said closures adapted to enter the chamber
in one 'of said piston exhaust-valves; and a
connecting-duct in each piston-valve for con-
necting the chambers in the opposite ends
theleof

ANTONE TANDLER.

Witnesses:
- L. L. MILLER, |
GEO. L. CHINDAHL.
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