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A pplimtimi filed Beptember 1, 1835, Serial No. 175,870, (No model.). I’ntented in Eng‘lnnﬂ Angust 23, 1?83,. No. 4,{}87, and
- in France November 21, 1883, No. 158,703, | |

70 all whom it may concerr:

Be it known that I, JOoEN THOM, a subject of
the Queen of Great Britain, and a resident of
the town of Barrow-in-Furness, in the county of

= Lancaster, in that part of the United Kingdom

of Great Britain and Ireland called England,

engineer, have invented certaln new and use-
ful Improvementsin ValvesforSteam-Iingines,
(and that the same has not been patented to

1o me or to others with my knowledge or con-

sent, except in the following countries, to wit:

in Great Britain by Letters Patent No. 4,087,

dated August -23, 1883, and in France No.

158,703, dated November 21, 1883;) and I do

5 hereby declarethatthefollowingisafull, clear,

and exact desceription of my invention, suifi-

cient to enable othersskilled in theartto which

it appertains, or with which 16 18 most nearly

connected, to make, use, and put thesame into

20 practice, reference being had to the sheets of

drawings, making a part of this specification,

and to the letters and figures of reference

marked thereon,which correspond with those

~ used in the specification, like letters and fig-

25 ures being used to denote the same or corre-

sponding parts throughout the various views

and figures. o -

My invention has for its object, among other

things, to so construct valves for steam-en-

30 gines that I obtain a large cpening for the ex-

haust with a short travel of valve and to pro-

vide a means for utilizing a portion of the

steam from one side of the piston at the end

of the stroke for use at the other side of the

35 piston, the features of novelty being designated
in the claims concluding this specification.

- In the drawings, Figure 1 18 a sectional

elevation of a single-ported steam and dou-

ble - ported exhaust slide - valve, and valve-

4o face, showing the valve at the ‘“"top lead,””

and showing the means which I employ

for conveying and utilizing the steam from

one side of the piston to the cother. Fig, 2

is a section elevation showing the valve with

15 the greatest steam-opening. Fig. 3 IS a sec-

tional clevation showing the valve with the

steam cut-off. Fig. 4 1s a sectional elevation

showing the valve at the point at which com-

munication opens between the endsof thecyl-

so inder. ¥ig. b is asectionalelevation showing

t tween the ends of the cylinder. Iig. 6 18 a

sectional elevation showing the valve at the
commencement of compression of the steam.
IMig. 7 Is a sectional elevation of the valve, 55
showing the point at which the exhaust opens. ...
Fig. 8 is a sectional elevation showing the
valve at the ‘‘bottom lead.”” Iig. 9 1s a sec-
tional elevation of a slide-valve according to
my invention of a single - ported cylinder. 6o
Fig. 10 is a sectional elevation of aslide-valve
according to my invention of a double-ported
cylinder. Fig. 11 is a sectional elevation of

a slide-valve according tomy invention, being

an ordinary double-ported- slide-valve, with 65
my invention applied thereto. Iig. 12 18 a
sectional elevation of a slide-valve of the pis-
ton type acccording to my invention. Eig.

13 is a section through X X, Ifig. 12. Fig. 14

is a sectional elevation of a slide-valve of the 7o

piston type according to my invention pro-

vided with double-ported exhaust. Xig. 15 is
a section through Y Y, Iig. 14.

In practicing my invention I form a longi-
tudinal passagethrough the back of the valve, 75
the said passage being so arranged as to form
a communication between the ends of thecyl-
inder, so that a portion of the steam from one
side of the piston at terminal pressure is trans-
ferred from one end of the cylindertothe other 8o
and used over again on thereturn-stroke. HFor

‘exambple,thisvalve may partake of thenature of

what isknownasa ‘‘trick-valve;’ butlso form
the passage that a communication 18 opened
through the passage of the valve from one end 85
of the cylinder to the other, so that the steam
flows through the passage just before commu-
nication to the condenser 1 opened to one end
of the cylinder and before new steam 1s ad-
mitted to the other end of the eylinder. 90
In the drawings, Figs. 1, 2, 3, 4,5,6,7,and
S are sectional elevations of a single-norted
steam and double-ported exhaust slide-valve
and valve-face, showing the means which I
employ for conveying and utilizing the steam g5
from one side of the piston to the other. Thesge
figures show the position of the slide-valve in
relation to the piston. Upon reference to these
igures, A is the slide-valve; B, the cylinder
valve-face; C, a portion of the eylinder; D, a 1o
portion of the piston. Thearrow i showsthe

the valve with communication full open be- | direction of the piston’s travel. « are the
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exhaust-ports of the valve A, separated from ['

the steam-inlets at the back of ‘the valve A— |

that is to say, the steam enters only from out-
side of the valve A,while the inside is entire-

5 ly devoted to the exhaust. ¢ isa passage
through the back of the valve similar to the

- passage in what is known as the ‘‘trick-valve;’’
but the ports ¢’ ¢* of the passage ¢’ are so ar- |
ranged in reference to the ports of the cylin-
10 der valve-face that the passage a’ servesto sup-
ply steam to the cylinder in similar manner
to a trick-valve, and also to form a communi- i
cation between the opposite ends of the eylin-
der C, so that a portion of the steam from one

15 sideof the piston at terminal pressure is trans-
~ ferred from one end ofthe cylinder to the other

and used over again on the return-stroke. b %’
- b* are the ports in the cylinder valve-face, the
ports b serving for both steam and exhaust,

*2c and the ports b' ¥* serving for exhaust only,

- ~the port I’ being the main exhaust.

The working of the valve will be understood
upon reference to Figs. 1 to 8, inclusive, in
which Fig. 1 shows the valve at the top |

- 25 lead steam being supplied in the direction

| shown by the arrows from the outside of the

valve A and through the passage ¢/,similar to
a trick valve. Iig. 2 shows the valve with
greatest steam - opening. Fig. 3 shows the

30 steam cut-off. TFig.4 shows the point at which

communication opens between the ends of the
cylinder C, so that the steam passes through
the port ¢* and passage « and port ¢*® to the
other end of the cylinder. TFig. 5 shows the
35 communication full open between the ends of
the cylinder C.. T'ig. 6 shows the commence-
ment of compression of the steam which has
passed from one end of the cylinder to the
other end of the cylinder. TFig. 7 shows the
.40 point at which the exhaust opens. TFig. 8
- shows the valve at the bottom lead. i

Fig. 9 shows a slide - valve for a single-
ported cylinder with trick arrangement, and
having negative lap on inside edge of the pas-

45 sage,forming communication between the ends

. of the eylinder. ' | l

- Fig. 10 shows a slide-valve for a double-

ported cylinder with trick arrangement, and

having negative lap on the inside edge of the

50 passage «, forming communication between |
the ends of the c¢ylinder C.

Hig. 11 shows my invention as applied to an
ordinary double-ported slide-valve with the
trick-passage ¢’ so arranged as to have nega- |

- 55 tive lap on the inside edges of the ports a* a. |

- The outside edges of the exhaust-ports a are |
made with a little larger positive lap, so as to
prevent the steam from passing from the ports
a’ or @ direet to the exhaust a.

60 . FKig. 12 shows a piston-valve and valve-face
constructed with my improvements applied |
thereto. |
- Fig. 13 18 a section through X X, Fig. 12.

- FKig. 14 shows a similar construction of |
65 valve and valve-face to that in Fig. 12, but
. provided with double-ported exhaust.

- Fig.1b 18 a section through Y Y, Fig. 14.

- With reference to the drawings, A is the
valve. B is the valve-face. C are the cylin-
der-ports. D is a portion of the piston. «'is
a passage through thevalve having ports a® a’.

70

The passage ¢’ is in some respects similar to

the passage in what is known as a ‘‘trick

valve;’ but the ports ¢’ o’ of the passage @’ are

8o arranged in reference to the ports of the
valve - face, hereinafter deseribed, that the

passage «' serves to supply steam to the eylin-

75

der in a similar manner to a trick-valve, and |

also to form a communication between the op-
posite ends of the cylinder, so that a portion
of the steam from one side of the piston at

terminal pressure is transferred from one end

of the cylinder to the other and used over
agaln on the return-stroke. - :
The annular chamber F round the valve A
in Fig, 12 forms the exhaust-space. In Fig.
14 the annular chamber F forms the exhaust-

space also; but in this case the exhaust-steam

enters the chamber F by the circumferential

- !
passage 1",

b b are the ports in the valve-face, the ports
b serving for both steam and exhaust, and the
ports b’ serve for exhaust only.

The annular passage b* serves for the main

exhaust for both ends of the cylinder.
In operation the working of the valve will
be as follows: Upon reference to Fig. 12, the

valve 18 shown at the point at which commu- .

30

goO

95

nication is opened between the ends of the

cylinder, so that the steam passes through the
port «’, passage o', and port a® to the opposite
end of the cylinder, The valve, traveling

OO

along in the direction of the arrow, closes the.

port «’, and compression of the steam, which

has passed from one end of the cylinder to
the other,takes place. Soon after the passage

@’ 18 closed, the exhaust is opened to the op-
posite side of the piston. When the piston.

hag arrived at the end of the stroke, steam is
admitted from the outside of the valve, and
also through the trick-passage o/, and the
return-stroke is made. The valve-face of the

105

IIO

piston-valve 1s kept tight by packing-rings G,

kept up with springs. _

On reference to the foregoing deseription, it
will be seen that a valve according to my in-
vention contains the trick arrangement ap-
plied to a valve having positive exhaust-lap at
the top and bottom of the cylinder on the
port-edges in connection with the condenser,
and negative exhaust-lap between the top and
bottom of eylinder onthe passage through the

valve, contained.in one valve, thereby form-.

ing a communication between the ends of the
cylinder, just before exhausting, to the con-
denser, so that steam at terminal pressure is
transferred from one side of the piston to the

other, then compressed nearly up to the ini-

tial pressure, and used over again on the re-
turn-stroke. It can be arranged as a slide-
valve or a piston-valve, and to suit single,
double, and treble ported cylinders.

A valve constructed according to myinven-.
tion saves in each revolution of the crank an’

[15
120
125

30
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- for this purpose, so that there is no loss of

20

- same 1ndicated Torse- -power.

20 ¢

35

‘between the ends of the cylinder and piston,

344,881 ' 03

amount of steam at terminal pressure equiva- |
lent to the capacity of the ports and clearance |
which 1n many cases is fully fifteen per cent.
of the total capacity of the cylinder. = Asthere
18 little steam left to compress in the low-
pressure cylinder with the ordinary slide-
valve, 1f the vacuum is good and the ports |
large enough the work stored in the piston and |
0t11L1 palLs moving vertically is thrown away

against the s_team admitted by the lead; but

by my invention the steam is taken from the

other end of the cylinder after performing its

ordinary work, and is compressed nearly or
qulte up to initial pressure, using the work
stored 1n the piston and other moving parts

power from changing the direction of the mo-
tion of the piston, anda greater number of revo-
lutions can be got out of the engines with the

The change of pressure from the one side of
the piston to the other side being divided into
four stages—(a) release by communication-
opening; (b) compressing steam transferred;
(¢) exhaustopenstocondenser; (d)initial steam
enters—ecauses the engines to turn the centers
without shock, even th011g11 the brasses are
slack. T’hefriction of the valve is reduced to
a great extent through one part being always
exposed to the 1’)1(388[118 of the cy]mdel thus |
tending to 16(1110@ the pressure on the valve-
face.

Having now de&cubeu the nature, object,
and purposes of my invention and shown how
the same may be carried into practical effect,
while I do not eclaim anything that is con-
tained in the patent granted to John W. Ver-
million August 24, 1875, what I do claim is— |

1. In combination with the valve-seat of a 40
steam-cylinder, a valve having a steam-pas-
sage communicabing with the steam-ports at
both ends of the cyhndel at the same time, and
a throat embracing the exhaust-nozzle of the
cylinder by which the valve in its motion up- 45
on 1ts seat alternately permits the steam to
pass from one end of the cylinder to the other,
and then permits the engine to exhaust at the

| same time that a steam-port takes steam at two

separate points in the same port, one leading zo
through and the other around said valve, sub-
Stantnlly as described.

2. A valve having a steam- p'LSSEWG which al-
ternately establishes communication between
the opposite ends of the piston-cylinder and 55
then between the steam-chest and one side of
said piston-cylinder, while at the same time
direct communication between thesteam-chest
and the same side of said piston-eylinder is es-
tablished outside of said valve substantially 6o
as described.

3. The combination of a steam-chest, piston-
cylinder, suitable ports,'and a valve with
means for operating the same, said valve be-

Ing provided with a steam-passage which al- 65
ternately establishes communication between
the opposite ends of said piston-cylinder, and
then between the steam-chest and one side of
sald piston-eylinder, while at the same time
sald valve admits steam to said piston-cylin- 7¢ -
der directly from the steam-chest outside of
the valve, substantially as described.

- JOHN THOM.

- Witnesses:
FREDERICK JOHN CHEESBROUGH,
- JornN HAaMIirToN REDMOND,
Both of 15 Waler Street, Liverpool, J_?nglamk
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