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To ail whom it~ may concern:

Be it known that I, PARDON ARMINGTON, of
the city and ecounty of Pr ovidence, and State of
Rhode Island, have invented a new and useful
Improvementh&lves for Steam-Engines;and
I hereby declare that the followmg is a ful]
clear, and exact description of the same, 1efer
ence being had to the accompanying drawings,

forming partof this specification.

This invention has reference to an improve-

ment in the construetion of the valve of a steam-

- engine by which theadmission and the exhaust
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of the steam is regulated; and it consists in the |

peculiar and novel constr netion of the valveand
valve- chamber as will be more fu]ly set forth
hereinafter.

The efficiency of a steam - engine depends
largely on the facility with which the steam is
supplied to and exhausted from the eylinder.
When the piston has reached either end of its
reciprocation, steam must be supplied as

- quickly and in as large quantity as possible,
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to exert force a:n_d niove lt in the Opposﬂse di-
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The object of this invention istoi 1ncrease the

number of the steam-inlets to the valve,soasto

allow a larger quantity of steam to enter the cyl-
inder at the first opening of the steam-ports,and
also to facilitate the bormg, ﬁbtmg, and renew-

ing of the valve-cylinder.

Figure 1 is asectional view of the steam- cyl

inder and steam-chest at right angle to the axis
~of the cylinder. Fig. 2 Is a longitudinal sec-

~tional view of the steam- cylmder the steam-
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chest, and valve. Fig. 3 is a sectional view of
the bushing in which the valve slides, taken
through the port-opening. - Fig. 4isasectional
view of the valve through the port or inlet.

In the drawings, A 1sthe engine- cylmder in
whiech the piston B reciprocates.

(- is the steam-chest, from which the 11Ve

steam 18 supplied to the cylinder.

D D are the exhaust- -ports.

E Eare the ports connecting with theends of
the engine-cylinder, by which the steam is al-
ternatel y admitted to and exhausted from. the

cylinder. -

Histhe tubulm stem or steam-valve, and G G
are the closed ends of the steam-valve,by which
the e*ihausb pnrts are opened and closed

~h I are the steam- ports located on the ends of
the tubular valve, by which the live steam from
the steam-chest is admitted to one end of the
engine-cylinder from both ends of the valve si-
multaneously. This construction is the sub- 55
ject-matter of a prior application for a patent,
which was filed by me January 2, 1883.

¢ ¢ are the additional steam-ports connecting
with the tubular valve, by which, on the first
opening of the valve, an iner eased quantity of 6o
steam 18 permitted to entel the engine-cylinder
through the tubular valve, Whlch forms part
of the present invention.

In place of the two auxiliary steam-poris

| © 1, four or more of such auxiliary ports may 65

be used to increase the supply of steam at the
first opening of the valve; and as these ports
supply steam through the tubular valve to
both ends of the engine-¢ylinder, 1618 evident
that one such auxiliary port will materially 7o
increase the quantity of steam supplied. By
thus increasing the number of the inlet-ports
the steam 1s not only supplied to the piston

- of the engine-cylindér more. promptly, but the

steam-supply can be cut off more quickly,with 75
less motion of the valve, and the benefits of
the expansion of steam are more fully secured.
The auxiliary steam-ports ¢ ¢ slide in short
sections or ring-like bodies I I, forming the
inner ends or parts of the internal ¢ylinders 8o
or sleeves, K, to whlch they are copnected by -
means of thp_ ribs ¢ 4/, 80 as to give free access
to the auxiliary ports as shown in Fig. 8.
The auxiliary ports consist of a hollow piston

or casing having a circumferential slit, so as 8j
to form a large inlet area, the two parts of the
piston being connected by the ribs 4 ¢* as
shown in Fig. 4, so as to form one casting.

- The internal cylinder, in which the steam- ,
valve reciprocates, has heretofore been formed 9o
in one piece with the steam-chest,and usnally
cast in one casting with the engine-cylinder,
which was bored out and finished to receive
the steam-valve. With the greatest care such
castings are always;more or less imperfect, the g5
accurate boring and finishing of the valve-cyl-
inder required the handling of the large mass
of metal. To remedy this defect, permit the
use of metal especially adapted to the sliding
of the valve with the least friction and wear, 1co
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a chambered casing provided with an annular =
port and  fixed on Sald stem and about each. 4-5 S

-and also to provide the rings or short sections
. of cylinders for the muxﬂlmy valve or valves,
----- I construct the internal or valve cylinders | opening therein,and an internal valve-cylinder
- Sepamtely fmd secure Lhe same 1n the steam: { for-each end of said stem and fixed within the
- 1 steam-chest, said eylinder communicating with
hitd 13 a sleevo or bushmg pmwded mth a | the steam and exhaust portsand pmvru’]ed with
| ﬂanrfe by which 1t 1s secmed Wlth bO]ts to-theg | eircumferential openingsletting intothesteam- 50; SRR
| astmg of the steam- chest -1 ehest, the easings on the stem sliding in smd. SO
 yided with the ribs ¢ ¢ tapermg fmm the | ;cylmders and over said openings therein, sub
~outer edge of the flange to the ring or rings I. | stantially as and for the purpose described. e
-~ The pmtion of thesleeve K which enters the | . 3. The combination, with ports K Ii of a
0 casting surrounding the ports E is made ﬁsteam -engine and the steam-ports 7% %, of one: 55 S
o shghtly tapering, and the casting is bored out | or more auxiliary ports, 7, commumcatlnﬂr with a-
80 as to fit the Sleeve The interior of the in- | the tubular stem of the steam-valve,. rm(l one
oo+ 15 ternal eylinder or sleeve,; K, is turned and fin- | or more valve-cylinders; as described..
o . ished, by grinding or otherwise, to fit the | 4. The combination, with: the ports of a
oo yvalve acecurately. 1t may be made: of :any fstea,m engine and the tubul‘u valve I‘, pIO 60 S
v metal best suited to withstand the wear:of the | S
. -valveand the heat from the steam. Thesleeve ’-one or more aumllaly pmts commumcatmg T
“can be readily put in position through the { with the tubular valve, of the ring or rings I,
oo chestreover: 1. As: 1t 18 slightly tapering it =f0rm1ng the cylmder for the 'mmll’uy pmbox SRR
- will easily enter the bore until the flangebears | j SRR

0 against the face, when 1618 readily secured by | G -
EEREEE RS D R bolts and when any repairs: are requued it - ;I‘, provlded Wlth the ‘LUXI]I&I’}” ports 1 ?, Of the RS
N can be as. readily removed,. fintema'i cylinder K, and the 5eetion 1, SECHIE(]
oo oo Having thus deseribed mymventlon Iclaim | EEERE
L as new and desire to'secure by Letters Patent— :the cyhndel for lhe valve, as- desenbed g 70 R
.- The combination of a hollow valve stem | 6. The combination, with the ports:k, of the |
- orbody provided withlateral openings or ports fmternal cylinder, K, ‘made slightly tapelmg- N

at one or more points therein, a echambered | and provided with a ﬂ‘nwe and having thesee-
~casing fixed upon said stem and about said | tion I, -beth-consbructed to form the cylmdel :
| pmts and: provided with side openings or for the valve, as descrlbed- R - -75 SRR
"""" - ports, and the internal orvalve cylinders:-fixed |- R
~within the steam-chest and ‘ecommunicating :::md the Ste‘lm '111(] e‘*{haus‘t pons Of the Valv'e
3% with the steam and exhaust ports, said eylin- | eylinders K, provided with the sections 1 and SR
~ders’having openingsinto the steam-chest,said | mounted within the steam-chest, the hollow .~ =

-casings shiding in said cylinders and across
said openings therein, whercby the live steam
1nay passirom the steam-chest through the cas-
ings 1nto the 1nterior of the valve-stem.

2. The combination of a tubular valve-stem
closed at the ends, circumferential openings at
two or more points near each end insaid stem,

valve-stem F, having closed ends and provided 8> -

with the ports i, and the auxiliary ports, sub-

stantially as deseribed.

PARDON ARMINGTON.

Witnesses: - ‘
J. A. MILLER, Jr.,
M. F. BLiGgH.
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