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(No model.)

To all whomv it ma J CONCEFIL:
Be it known that I, PARDON ARMINGTOV

-~ of Providence, county ot Providence,and State

Y

of Rhode Island, have invented an Improve-
ment in Piston-Valves, of which the following
description, in connection with the accompa-

- nying drawings, 1S a specification, like letters
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13

25

30

on the drawings representing like parts.
My invention relates to piston-valves for
steam-engines, especially of that class wherein

a high speed is desired, and has for one of its
- objects to construct the valve cylinder soas to

provide an increased bearing-surface for the
piston-valve. .

The valve-cylinder referred to is prowded
with port- openings extended about it, and
which communicate with the main ejrlinder,

the said port - openings registering with a

main and auxiliary port in the piston-valve,

thereby admitting the maximum quantity of

steam to the engine-¢cylinder with a minimum
travel of the plston -valve, the waste room 1in
the said piston-valve bemﬂ' reduced to a mlm-
mum,.

Prior fo my invention T am aware that a pis-
ton-valve has Dbeen constructed of a single
casting closed at its ends and provided with
steams- pmts at its center and ends, the said
valve having a beaung surface subsbmtldlly_
its entire length.

My invention therefore conmsts essentlally,

- in a steam-engine, of the engine- cylmder an
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independent valve - cylinder provided with

port-openings communicating with the engine-

cylinder, combined with a piston-valve for the
said valve-cylinder, having a bearing-surface

of substantially the length of the said cylinder

and provided with openings to register with
the port-openings in the said valve- cyhnder,

substantially as will be described.

Other features of my invention will be pointed
out in the claims at the end of this 3peclﬁca
bion.

Figure 1 is a longltudma,l section of a por-
tion of a steam-engine provided with my im-
proved piston-valve; Fig. 2, a transverse sec-
tion of Fig. 1 on linexx; Fig. 3, a section of
one of the piston-valves on line y y of Fig. 1,
and Fig. 4 a modification to be referred to.

The engine-cylinder A, as herein shown, has
cast integral with it two independent valve-

cylinders, a «',which co-operate to form a sin- |

) - I'|1II| |II | |. H

| gle-piston valve-cylinder.
‘réceives within it an independent piston-valve,

Hach eylmder aa

a’ &', respectively, which are joined together sz
to form a single piston-valve by a valve-stem,

a', connected to any suitable or well- known

val ve-gearing,tooperate thesalid piston-valves

in unison. Ifach piston-valve 1s closed at one

end and open at its other end toreceive live 60

‘steam.

Each cylinder a ¢',near one end,1s prowded
with an annular cha,nne] b, which forms 1n the

| respective cylinders the main port-opening of

cylinder-ports ' b, and near its opposite end 65
each cylinder has an annular channel, I*, of
smaller areain cross-section than the chaﬂ:mel
b, the channel §° forming an auxiliary port-
opening to the eylinder-ports and belng con-
nected with the main port b, near the top of 7>
the respective cylinders, by the passage b*,and
with the cylinder-ports below the bottom of
the said cylinder by the passage °. Each eyl-
inder a ¢ is made hollow and has on1its Inner
side, as herein shown, longitudinal ribs ¢, and 75
each cylinder also has annular openings or
grooves ¢ ¢* to register with the port- Openmo's
b b, respectively.
It will be noticed thal, the interior surface
of each ecylinder « « constitutes the seat for 8o
its piston-valve, and that thesaid piston-valve
1s substantially equal in length to the length
of the said cylinder on its inner surface, con-
sequently obtaining for the said piston-valve
a bearing substantially its entire length.  The 85
piston- mlve having a bearing- surface substan-
tially equal to its length, and being balanced,
may be run very quickly and Smoothly. -
Referring to Figs.1 and 4, it will be seen that
steam is about to be admitted to the engine- go
cylinder through the main port 0, and the

auxiliary port b’,communicating therewith, of

the piston-valve ¢’. The auxiliary port-open-

ing ¢’ is of such area in cross-section, as com- -
pared with the main port-opening ¢’ of the pis- g5
ton-valve, that when the anxiliary port open-
ng ¢* 18 fully opened, the said opening ¢ ,plus |
the amount to which the main port-opening ¢

has been opened,equals substantially the total
area in cross-section ofthe main port-openings, 195
thereby admitting the maximum amount of

steam to the engine-cylinder with the mini-

mum travel of the piston-valve.
In Fig. 1 I have shown the cylinders ¢ ¢’ as
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connected at their ends with the exhausb ports |

d d, the steam in the engine-cylinder being
qmckly exhausted therefrom but instead of
having an exhaust-port loeated at the end of
each eylinder, a common exhaust for both

the ports &’ b* may be located between the two.

cylinders a ', and in this case the position of
the piston-valves will be reversed, as shown

‘1n Fig. 4, as will also the arrangement of the

main and auxiliary ports, the said piston-
vaives taking steam at the outer ends of thelr
respective cylinders.

1 claim—

1. In asteam-engine, the engine-cylinderand
an mdependent valve- cylmder provided with
port-openings bb°,connected together and com-
municating
bined with a piston-valve for said cylinder
having a bearing-surface of substantially the
length of the said cylinder, and provided with
port-openings to register with the port-open-
ings in the said V&IVG -cylinder, Substantlally
as and for the purpose specified.

2. Inasteam-engine, theengine-cylinderand
an independent valve-cylinder provided with
port-openings b H*,connected together and com-

- municating with each end of the engine-cylin-

- eylinder having abearing-surface of substan-

der, combined with a piston-valve for each

tially the length of the said eylinder, and pro-
vided with openings to register with the port-
openings in the said valve-cylinder, and with
a valve-stem to connect both piston-valves,
substantially as described.

with the engine- cylmder coms- .

Scribing witnesses.
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3. In a steam-engine, the engine-cylinder 35 .

and independent valve -cyvlinders provided

with port-openings b b°,connected together and -

communicating with each end of the engine-

cylinder,combined with a piston-valve{oreach

cylinder having a bearing-surface of substan-
tially the length of the said cylinder and pro-
vided with port-openings to register with the
port-openings in said valve-cylinder, thesaid
piston-valve having one end open to receive
steam between said valve-cylinders and closed
near the exhaust, and with a valve-stem' to
connect both plston valves,substantially as de-
seribed.

4. In a steam-engine, the engine - cylinder

and independent valve - c¢ylinders provided
with port-openings b 0%, connected together and
communicating with each end of the engine-
c¢ylinder,combined with a piston-valvefor each
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cylinder, having a bearing-surface of substan-

tially the length of the said valve-eylinder

and provided with strengthening-ribs on its

inner side and with port-openings to register

with the port-openings in the said valve-cyl-

inder, the said piston-valves being connected
by asingle valve-stem, substantially as and for
the purpose specified. |

In testimony whereof I havesigned my name
to this specificationin the presence of twosub-

]?ARDON ARMINGTON

Witnesses:
- G. W. GREGORY,
J. H. CHURCHILL.
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