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To all whom it may concern.: .

~ Beit known that I, PARDON ARMINGTON, of
Providence, county of Providence, and State
of Rhode Island, have invented an Improve-

ment in Piston-Valves, of which the following

deseription, in conneetion with the accompa-
nying drawings, is a specification, like letters
on the drawings representing like parts.

My invention relates to piston-valves, and
has for its object to improve the construction

of the same, whereby the port-opening for the
admission of steam to the engine-cylinder is
malntained substantially constant during the
time steam is being admitted to the said cyl-
inder. | - _L

Prior to my present invention a balanced
slide-valve has been constructed with passages
which register with a main and a branch port-

opening in the valve seat to maintain a sub--

stantially constant supply of steam to the en-
gine-cylinder, the said valve:seat also having

‘a depression between the said mainand branch

port-openings, the said depression communi-

L

cating with the steam-chest.

My present invention is shown embodied in

a piston-valve composed of two independent

~ piston-valves, one for each end of the cylin-

der, the said independent piston-valves being

- connected by a single valve-stem and recipro-
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~ and beyond the main port-opening, and the
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cating in independent valve - cylinders, one

end of each piston-valve being closed and the

other open to receive steam, it passing there-
from through a main port-opening. Each
valve-piston is provided on its inner side with
one or more auxiliary chambers, which in
practice may be cast with the said valve, the
sald auxiliary chambers being provided with
a steam inlet and outlet port, forming aux-
1liary port-openings to the main port-open-
ing. The steam-inlet port of the auxiliary
chamber referred to is located near one end
of the sald auxiliary chamber and the steam-
outlet thereto near the opposite end thereof

sald ports are so arranged relatively to the said

main port-opening that the steam is admitted

- to the engine-cylinder through the auxiliary

chamber as the main port is being opened, the
steam-ports of the said auxiliary chamber be-
ing completely closed when the main port-
opening of the piston-valve is wide open. The
steam 1nlet and outlet ports of the auxiliary

s

_—

chamber are of such area in cross-section that

when the said inlet-port is fully opened the
outlet-port of the said auxiliary chamber, plus
that amount or distance to which the main
port has been opened, equals the total area in
cross-section of the main port.
the maximum amount of steam 1s being ad-
mitted to the engine-cylinder. N

My invention therefore consists, essentially,
In a steam-engine, of a valve-cylinder pro-
vided with @ main and auxiliary port-opening,
combined with a piston-valve provided with
a main port-opening and having an auxiliary
chamber provided with a steam inlet and out-
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Consequently
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let port, forming auxiliary port-openings for

the main port-opening, as
specified. |
- Figure 1 is a-longitudinal section of a suf-
ficient portion of an engine provided with my
improved piston-valve to enable my invention

will be hereinafter
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to be understood; Fig. 2, a transverse section

of Iig. 1 on line z o, and Fig. 3 a transverse
section of one piston-valve on line y . |
The engine-cylinder A, as herein shown,

79

has cast integral with it two independent -

valve-cylinders, a &', co-operating to form a
single valve-cylinder. KEach cylinder a a re-
celives within it an independent piston-valve,

@ «’, respectively, joined together to form a

single piston-valve by a valve-stem, a*, con-
nected to any suitable or well-known valve-

gearing to operate the said valve-pistons In

unison, the said piston-valves being closed at

one end and open at the other to receive steam. |

liach piston-valve 18 provided with an an-
nular channel, b, forming the main port-open-

oroove, »°, in the valve-cylinder a ¢’ forming
a continuationofthesaid cylinder-ports. Each

8o

ing of the cylinder-ports & 5%, 'an annular

Go

piston-valve is provided on its inner gide, as

‘herein shown, with a number of auxiliary

chambers, B, preferably cast integral with the
said valve. | o o

Each auxiliary chamber B has at one end a
steam-inlet port, ¢, to register with a ported
opening, ¢, in the valve-cylinder, and at its

03

other end a steam-outlet, ¢°, to register with

the annular groove 0°, the main port-opening
b being between the ports of the auxiliary
chambers. The main port-opening b of each

piston-valve communicates with the interior
thereof between thesuccessiveauxiliary cham-
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bers B, as shown in Fig

~ Ppresenting the only passage of steam from the

1O

Interior of the piston-valves to the engine-cyl-
inder. As shown in Fig. 1, the piston issup-
posed fo be moving in the dlreetlon of arrow
20, the main port b and the inlet- -port of the
aumlmry chamber of the piston-valve ¢’ being

about to be opened to admit steam to the en-

gine-cylinder, steam passing through the cen-
ter of the piston-valve and out by the main
port, and also through the auxiliary chambers
and out by the port ¢.
tion of the ports of the auxiliary chamber is

- such, as compared to the main port, that when
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the inlet-port is wide open, which occurs ab
. the first part of the piston-valve stroke, the

main port being at such time but partially
opened, thesteam-outlet of the auxiliary cham-
ber, plus that part of the main port which is
0pen is equal to the total area in cross-section
of the main port. Consequently a full head or
amount of steam is being admitted to the en-
gine-cylinder very soon after the commence-
ment of the stroke of the piston-valve.

Now it will be noticed that as the piston-
valve continues on its stroke the supply of

steam to the engine-cylinder through the aux-

1liary chamber is cut off as the port-opening is
uncovered or opened, 80 that when the main
port 1s completely opened the inlet and outlet

of the auxiliary chamber are closed. When

the piston-valve is being moved in a direction

- opposite to that indicated by arrow 20, the
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supply of steam to the engine-cylinder is not
cut off until the piston-valve oceupies the po-
sition shown in Fig. 1. In the present em-
bodiment of my invention the steam is ex-
hausted through ports d d' at the ends of the
valve-cylinders, a very rapid exhaust being
permitted by thus locating the exhaust-ports.

The valve-cylinders « o' present a bearing-

~ surface for their respective piston-valves sub-

'4;

stantially of the same length of the said piston-
valves, thereby securing a smooth and uniform
runuing of the said valves.

I have herein shown an e_xhaust at the outer +.

. 1, the said ports b | end of each valve- cylinder;
that a common exhaust locaJted between the

The area in eross-sec-.

370,442

but it is evident

cylinders may be employed, and in. this case
the piston-valves will be reversed and take
steam at the outer end of their respective eyl

SCI

inders, the ports of the said cylinders beingin

a reverse position to that shown 1n Fw 1.

I claim—

1. Ina steam-engme, a valve-cylinder pro-
vided with amainand auxiliary port-opening,
combined with a piston-valve provided with a

main port-opening and having an auxiliary

chamber provided with a steam inlet and out-
let port, forming auxiliary port- openings for
the main port-opening, as and for the purpose

specified.

2. In a steam- engme, the engme cy]mder
and independent valve - ¢ylinders provided
with a main and auxiliary port-opening and
communicating with each end of the engine-
cylinder, combined with a piston-valve for
each valve-cylinder, the said piston-valve be-
ing provided with a main port-opening and
having auxiliary chambers provided each with
a steam inlet and outlet, forming auxiliary
port-openings for the main port- opening, as
and for the purpose specified.

- 3. In a steam-engine, the engine- cylmder

a,nd independent valve-cylinders communicat-

ing with each end of the engine-cylinder and
provided with a main and auxiliary port-open-
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ing, combined with a piston-valve for each

valve-cylinder, the said piston-valve having a

main port-opening and auxiliary chambers B,
provided each with a steam inlet and outlet
forming auxiliary port-openings for the main

S0

port - opening, the said piston - valve being

closed at one end and open at the other to re-

ceive steam, substantially as described.
- Intestimony whereof I have signed my name
to this specification in the presence of two sub-
ser 1bmg witnesses.
PARDON ARMINGTON
Witnesses:
G. W. GREGORY,
J. H. OHURCHILL
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