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To all whom it may concermn:

Be 1t known that I, PARDON ARMINGTON, of
Providence, county ot Providence,and State of
Rhode Island, have invented an Improvement
in Cut-Off Piston-Valves, of which the follow-
ing description, in connection with the accom-
panylng drawings, is a specification, like let-
ters on the drawings representing like parts.

This invention relates to steam-valves, and
piston-valve especially de-
signed to be used in engines wherein a high
speed 1s desired.

The object of my invention is to provide a
Steam-engine with piston-valves, whereby a
maximum quantity of steam is admitted to the
engine cylinder with a minimun stroke of the
piston-valve, and I accomplish my object, as
herein shown, by providing the main piston-
valve with auxiliary ports and passages, which

establish a communication between the steam-

chest and the main port-opening of the main
piston - valve, the said auxiliary ports being
controlled by an anxiliary piston-valve fitted
within and having a bearing upon the inner
surface of the main piston-valve.

My 1nvention therefore consists, essentially,
1n a steam-engine, of a main c¢ylinder and a
valve-cylinder, combined with a main piston-
valve located in said valve-cylinder, and pro-
vided with a main port-opening and an aux-
1liary port-opening connected to the said main
port-opening, and with an auxiliary piston-
valve movable within the main piston valve
and provided with a port to register with the
auxiliary port-opening of the main piston-
valve, substantially as will be described.

Figure 1 is a longitudinal section of a suffi--

cient portion of an engine provided with my
improved valves to enable my invention to be
understood, the piston in the engine-cylinder
being in elevation; Fig. 2, a section of g, 1,
on line # z, through the main valve; Fig. 3, a
section of ¥ig. 1,on line &’ z," through the main
piston-valve,looking toward the right; Fig. 4,
a section of the main piston-valve on line ¥ 4,
and Fig. 5 a section of the anxiliary piston-
valve on line ' /.

The main engine - ¢ylinder, as shown, has
cast integral within it two valve-cylinders, ¢/,
located within the steam-chest formed above
the engine-cylinder by the cap A’

| The valve-cylinders ¢ @ are provided with

piston-valves ¢’ a*, respectively open at their
inner ends and closed at their outer ends, as
herein shown, the said piston-valves, in the
present instance, taking steam from the center

of the steam-chest and exhausting it through

ports ¢* & at opposite ends of the steam-chest,
the said piston-valves being connected by rods
’, 0 that they movein unison when operated
by valve-gearing to which the valve-rod ' is
connected, the said valve-rod being made hol-
low, for a purpose to be hereinafter described.

Kach piston-valve a ¢, as shown, has an an-
nular channel, b, constituting the main port-
opening to the engine-¢ylinder, and auxiliary
channels 0% connected with the channel b by an
annular passage, 5’ the said auxiliary chan-
nels counstituting auxiliary port-openings to
the engine-cylinder. S

The main and auxiliary port-openings b * of
the valve ¢ ¢ are controlled by auxiliary pis-
ton-valves 0’ 0", respectively,the said auxiliary
piston - valves being open at both ends, as
shown. | o -

Each auxiliary valve is provided with a
cross-bar, %, (see IMig. 5,) through which is ex-
tended a rod, &', which 13 fastened or elamped
to the said cross-bars, asshown, by nuts 5% the
rod 0" forming the valve-rod for the auxiliary
piston-valves. |

Thevalve-rod b',as hereinshown,igsextended
through the head ¢ of the main piston-valve
¢ and through the hollow valve-rod «’,and is
connected to the cut-off mechanism of the en-
ginetooperate thesaidauxiliary piston-valves
and cut off the admission of steam to the en-
gine-cylinder. . |
- Hach auxiliary piston-valve is preferably
provided on 1its interior with strengthening-
11bs ¢®.  (Bee Fig. 5.)

I have herein shown two auxiliary port-
openings, 0°; and each of said port-openings is
equal in cross-section or area to one-third the
cross-section or area of the main port-opening
b, so that the auxiliary piston-valve, which is
provided with annular channels ¢ to co-oper-
ate with the port-openings b?,isrequired to be
moved only sufficient distance to uncover or
open the said auxiliary ports, the main port-
opening being at such time only one-third

| opened or uncovered by the auxiliary piston-
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valve, yet the maximtitit amotint of steam is
being admitted to the main port ¢' of the en-
gine-cylinder. |

I do not desire to limit my inventioi to any
particular number of auxiliary port-openings,
as the said number may be increased or di-
minished, as desired, the area or cross-section

of each auxiliary port-opening being such part ;

of the main port-opening as the number of
auxiliary port-openings 1s of one. .
As shown in Fig. 1, the auxiliary piston-

- valve 0® is about to open the main and auxil-

iary ports in the main piston-valve «¢’, the said

~auxiliary valve moving in the direction of ar-

s

20

25

20

35

row 20, and at the same time the main valve
¢® is being moved in the direction of arrow 21.

When the auxiliary piston-valve b” has uncov-

ered the anxiliary port-openings, the maxi-
mum amount of steam is admitted into the
port-opening b, from which it passes into the
engine-cylinder. As the auxiliary port-open-
ingsb*are being closed, it will befound thaton
the further movement of the auxiliary piston-
valve, the port-openings e being wider than
the auxiliary ports §*in the main valve, a sufii-
cient area of the several openings is maintained
until the closing of the port ¢ by the main
valve, as «@’, to maintain a constant or nearly
constant pressure of steam in the engine-cyl-
inder to the point of cut off. |

The main and auxiliary piston-valves are
shown as taking steam from the center of the
valve-chest and exhausting 1t at the ends there-
of ; but instead of the arrangement shown I
may reverse the position of the valves, so that
the said valves will take steam at the end of
the valve-chest and exhaust it at the center of
the valve-chest. '

I claim—

378,642

1. In a steam-enginég, 4 main cylinder dud 4

valve located in said valve-cylinder, and pro-
vided with & m#in port-opening, b, and an
auxiliary port opening, b* and passage 0, con-
necting the said port-openings, and with an
auxiliary piston-valve movable within the
main piston-valve and provided with a port to
register with the auxiliary port-opening of the

| main piston-valve, substantially as described.

2. In a steam-engine, a main c¢ylinder and a
valve-cylinder, combined with a main piston-
valve located in said valve-cylinder, and pro-
vided with a main port-opening, 6, and an
auxiliary port-opening, b’, and passage b, con-
necting the said port-openings, and with an
auxiliary valve movable within the main pis-
ton-valve to control the said main and auxil-
iary port-openings, substantially as deseribed.

3. In a steam-engine, a main cylinder and a
valve-cylinder connected to each end of the
said main cylinder, combined with a main pis-
ton-valve located in each of said valve-cylin-
ders, and provided with a main port-opening
and an auxiliary port opening connected to the
said main port-opening, and withan auxiliary
piston-valve movable within each main piston:
valve and provided with a port to register
with the auxiliary port-opening of the mailn
piston-valve, the said main auxiliary piston-
valves being connected together, substantially
as described. o o

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses.

- PARDON ARMINGTON.

Wibtnesses: | |
JAs. H. CHURCHILL,
FrED L. EMERY.

10
valve-eylinder, combined with a main piston-

45

50

55

7C |




	Drawings
	Front Page
	Specification
	Claims

