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5o hereinatter particularly described and claimed. | terbalance the pressure exerted upon the valve 1co
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o all whom it may concern :
Be it known that I, WRIGHT JONES, of Man-

~chester, in the county of Lancaster, England,

engineer, have invented certain new and use-
ful improvements appliecable to the balanced
slide-valves of steam and other motive-power
engiunes, of which the following is a specifica-
tion. - |

My invention relatesto the method of coun-
terbalancing more or less of the pressure
exerted upon the backs of slide-valves by

the pressure of water, steam, or other fluid
This

against the faces of the slide-valves.
method has been carried intoeffect by forming
one or more cavities in a valve-seat and main-
taining fluid under pressure in said cavitiesto
act upon the face of the valve; but such a con-

- struction is objectionable for several reasons,

which are hereinafter stated, and the object of
my invention is to overcome these and other
objections. It has-also been proposed to ad-
it the 3steam or motive fluid to cavities in
the valve-lace, and to construet the valve seat
and face so that said cavities, by the move-
ment of the valve,are bronght into coincidence
with the supply-ports of the eylinder. In this
construction the steam or other live motive

agent 1s not admitted to the valve-chest and

does not act upon the back of the valve, but
the valve 1s held to its seat by steam or other
fluld of greatly-reduced pressure, with which
the valve-chest is filled and which has no es-
cape therefrom. .

My luvention consists in the combination, in
a steam or other motive-power engine, of a cyl-

Inder provided with the ordinary valve-chest,

and with a valve-seat containing supply and
exhaust ports, a slide-valve within said chest
tor controlling the passage of the motive agent
directly from said chest to the sapply-ports,
and provided with one or more cavities in its

face, a pipe or passage for conducting tinid to

the cavity or cavities in the valve-face, and
means for producing a pressure of flnid in
sald cavity or cavities to more or less coanter-
balance the pressure of the live motive agent
on the back of the valve. |

The invention also consists in novel details
of construction and combinations of parts

In order that my invention may bae better
understood and more readily carried into ef-
fect, I will now proeceed to describe the same,

reference being mmade to the drawings hereunto -

annexed. _
FFigures 1 and 2.illustrate my invention as

applied to the slide-valve of a horizontal sta-

tionary engine; butsuch partsonly are shown
as are necessary to 1illustrate the application
of my invention. Ifig. 1 is a side elevation,
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and Ifig. 2 a vertical cross-section taken at

right angles to Fig. 1. Fig. 3 is a face view
of the slide-valve. Tig. 4 is a vertical sec-

tional view, on a larger scale, of part of the

details of I'ig. 1, similar letters of reference

being placed upon corresponding parts in each
of the figures.
At a 18 the cylinder, provided with a valve-

-chest, b, within which is the slide-valve ¢, ecapa-

ble of being slid upoun the valve-face b*, and
admitting steam to or allowing the steam to
escape from the cylinder ¢ by means of the
ports d d* d** in the ordinary manner.

At eis a hollow globe or chamber, capable
of containing fluid. Communicating with the
Interior of this globe or chamber e is a pipe,

Jy formed into a spiral or coil at f*. Com-

municating with the interior of the globe or
chamber ¢ is a pipe, /**, which passes to the
valve-chest 0, passing through the side there-
of, and being made steam-tight at the point ¢,
the extremity L of the pipe being closed.
Within the face of the slide-valve ¢, and at
each side thereof, I form cavities, grooves, or
slots ¢ 4%, such grooves or slots nos extending
throughout the entire width of the valve e.
(More clearly shown in the detached face view
of the valve, F'ig. 3.) - The grooves or slots 4 i*
communicate with the pipe f** through the

openings k k¥, formed in the valve-chest b.

To the interior of the globe or chamber ¢, I
supply, through the pipe f, water or other finid
by means of a pump or other suitable appara-
tus, actuated in any convenient manner or by
any apparatus, to which I shall snbsequently
refer. - The water or other fluid I supply to the
interior of the globe or chamber e at such
pressure that the foree it exerts within the
grooves ¢ ¢* shall nearly but not quite coun-
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¢ in the direction of the arrow n, I'ig. 2, by the | per part of the globe or chamber e coﬁtains |

steam or other fluid from which the mofive
power is obtained. N

In cases where the pressure of the steam or
other fluid within the valve-chest b is not uni-
forn, it is desirable to prevent the valve ¢ from
being forced from the seat b*, upon which 1t 18
slid when a reduction of pressure occurs, and
also to counterbalance an increased steam-
pressure, which would-tend to force the valve
¢ in the direction of the arrow % against the
surface upon which it is slid, and for these
purposes I make use of the following appara-
tus, (shown in Ifig. 2:) o -

To the pipe f, I connect a cylinder, o, pro-
vided with a piston, p, capable of being slid
therein. Within the lower portion of the bar-
rel or cylinder o, I form a seating for a ball-
valve, g, upon which a portion, p¥*, of the pis-
ton p, having a reduced diameter, rests.

Secured to the upper part of the barrel or
cylinder o by means of a union or other joint
is a pipe, #, which is to be in communication

" with the interior of the valve-chest b, or with
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the boiler supplying steam to the aforesaid
valve-chest. The steam from the valve-chest
passing along the pipe r acts upon the piston
p so as to force it in the direction of the arrow
s, and thereby presses the ball or valve ¢
against its seating. When the pressure of the
water or other flnid contained in the chamber
e,caused by the pumpor the heat applied there-
to, is sufficient to counterbalance, or nearly so,
the steam-pressure upon the slide-valve ¢, the
valve ¢ will allow the water or other finid to es-
cape from the pipe f into the waste-pipe ¢, the
areas of the piston p and valve ¢ being so pro-
portioned that the valve ¢ shall be forced by
the steam pressing the piston pin the direction
of the arrow s, so that the pressure within the
slots or grooves ¢ ¢* shall be maintained at a
pressure which shall nearly counterbalance the
force of the steam pressing the slide-valve ¢ 1n
the direction of the arrow 7. |
Instead of supplying the hollow sphere or

chamber e with water or other fluid by means

of a pump or éqguivalent apparatus, as pre-

viously described, I may make use of the fol-

lowing apparatus: Upon the upper partof the
hollow sphere or chamber ¢, I attach a pipe or

tube, I*, (shown upon an enlarged scale in Ifig.

4,) within which is a eylindrical cavity pro-
vided with a plug, u«, capable of being rotated
therein. Within this plug I form two cavities
OT Tecesses, U~ w**,
the cavities or recesses will be consecutively
presented to the parts v w of the tube {*. T'he
plug I cause torotate byany convenientineans.
In the position shown the cavity or recess u**
is in communication with the portion » of the

pipe I¥, from which it will become filled with

water or other liquid supplied by the pipe (**.
As the plug u is rotated in the direction of the
arrow x the cavity «** will be brought into
communication with the opening w, leading

As'the plug u is rotated

vapor, to be hereinafter referred to, the water
or other liquid will fall from the cavity «**
into the interior of the globe or chamber e.

70

The cavity «* in the plug « having arrived in -
communication with the part v of the pipe 0%,
it will receive a quantity of water or other lig-

uid, to be afterward passed into the globe or
chamber ¢. Beneath the globe or ¢chamber e,
and within the coiled pipe f*, Iplace a gasor
other flame, 7. Such flame, heating the coiled
pipe f* and globe or chamber e, generates
steam or vapor within the sald globe or cham-

‘ber, thereby producing an elastic pressure 1n

the water or other liquid for counterbalancing
the steaw-pressure upon the slide-valve ¢ in

75

80.

the direction of the arrow u, as previously de-

scribed. I inclose the globe or vessel ¢ and

coiled pipe f* within a casing, 2z, formed of

metal or other suitable material, which sap-
ports the globe or vessel ¢ by means of pro-

ing also preventing currents of air acting upou
the flame v; and to prevent loss of heat by ra-
diation, I surround the casing 2 by an outer
casing, ¥, and the space or cavity between the
two casings 1 fill with some non-conductor of
heat, such as asbestus. Through the upper
part of the casingsz 2*, I form openings for the

85

jecting lugs formed on the casing z, such cas-
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escape of the products of combustion of the

flame .
The manuner in which I apply my invention

to the slide-valves of locomotivé-engines 18

illustrated by Ifigs. 5, 6, 7, and 8 of Sheet 2 of
the accompanying drawings, Ifig. 5 being a
vertical cross-section taken at right angles to
I'ig. 6, which is a side view. Fig. 71s a view
taken at right angles to Fig. 5 of some of the
details of that figure. Fig. 8 is a face view
of one of the slide-valves. At 12in these fig-
ures are the cylinders, between which is the
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valve-chest 3, within which are theslide-valves -

4 5, by which the admission and exit of the
steam to and from the cylinders 1 2 18 con-
trolled. Passing through the side of the valve-
chest 3 are two pipes, 6 7,their extremities 6™
7> being closed, their other ends being serewed
or otherwise fastened into elbows 8 9, screwed
or otherwise attached to a T-piece, 10, from

which extends a pipe, 11, screwed or otherwise
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fastened into a projecting part, 12, formed -
upon the hollow globe or chamber 13, placed -

within the smoke-box 14 of the locomotive-
engine aforesaid. Ifrom the hollow globe or
chamber 13 extends a pipe, 15, communicating
with an aperture, 16, formed 1n the lower part.
of a bracket, 17, secured to the side 14* of
the smoke-box 14 in any convenient manner,

~Within the upper part of the bracket 17 is

formed a cylinder, 18, within which, and capa-
ble of being slid therein, is a piston, 19. An
extension, 19%, of the piston 19 is formed of a
reduced diameter, and is in contact with a
ball, 20, resting upon a seating, 80 as to con-
stitute a valve closing the opening 16, com-

intothe globe or chamber e. Solong asthe up- | municating with the pipe 15, before referred
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-to. Extending from the ﬁpper part of the eyl-

inder 18, and communicating therewith, is a
pipe, 22, in communication either with the
steam contained within the boiler of the loco-
motive or with the steam within the valve-
chest 3. o " -
At23 1s a pipe communiecating with a pump,
by which water or other fluid may be forced
Into the globe or chamber 13, from which it
will pass through the pipe 11, T-piece 10, and
elbows 8 9 to the pipes 6 7, from which it
passes through openings 24 25 26 27, commu-

~ nicating with the slots or grooves 28 29 30 31,
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formed within the faces of the slide-valves 4 5,
such grooves or slots extending lengthwise of
the said valves parallel with the direction in
which they are slid when working, the said
grooves formed in the face of the aforesaid

valvesbeing moreclearlvshownin the detached
‘view, Fig. 8, which is a view of the valve 4, the

valve S beingsimilarly constructed. The water
or other finid forced through the pipe 11 in the
direction of the arrows 32 will pass into the

pipes 6 7, then through the openings 24 25 2¢

27 1nto the grooves or slots 28 29 30 31, 80 as to

partially counterbalance the steam-pressure,
such steam-pressure tending to force the slide- -
valves 4 5 in the direction of the arrows 33 34,

respectively. A portion of the water or other
fluid forced into the globe or chamber 13 by
means of the pump before referred to becomes
expanded and partially vaporized by the heat
in the sinoke-box 14, thereby becoming elas-
tic, such elasticity tending to prevent any
shock upon the valves 4 5, arising from the ac-
tion of the pump aforesaid. The steam-press-

ure upon the slide-valves 4 5, acting in the di-

rection of the arrows 33 34, respectively, is
partially ecounterbalanced, as previously de-
seribed in reference to stationary engines; and

‘the piston 19 and valve 20 act as before de-

scribed when referring tosimilar parts in refer-
ence to stationaryengines. The waterorother

B fluid allowed to escape by the valve 20 passes

45

along the pipe 35 into any suitable receptacle,

- and may be again passed along the pipe 23 by

39

the pump previously named. Any water or
other fluid that may escape between the faces

-of the slide-valves 4 5 and the surfaces upon

which they are slid will be carried away by
the exhaust-steam from the eylinders 12.

In some cases I form the slots or STrOo0Ves
into which the water or other fluid is forced
for counterbalancing the steam-pressure on the
slide-valve with cross-bars, as shown by Figs.
9 and 10, I'ig. 9 showing a portion of a slide-
valve with a-groove, F, formed therein, Fig.

10 being.a longitadinal section of Fig. 9 on

6o

the line A B. At intervals across the slot or
groove I, I form eross-bars C D, the surfaces
of which, being in contact with the valve-face
(x, prevent a ridge from arising upon the face
G from the sliding of the valve thereon.
Through the backs .of the ecross-bars C D, I
form openings, so that the water or other fluid

may pass into the entire length of the slot or

groove If, and the opening &, supplying water
or other fluid to the slot or groove F, I form
of such width that it is never entirely covered
or closed by the cross-bars ¢ D when being 7o
slid over the said opening . | |
I have hitherto referred to the slide-valves
of stationary and locomotive steam-engines
only; but it will be readily understood that
my invention is also applicable to the slide- " g
valvesof marine engines, and also to hydraulic
or other motive-power engines in which slide-
valves are employed. |
I am aware that cavities have been formed
In the valve-seat of an engine and finid intro- 8o
duced therein for counterbalancing more or
less of the pressure on the back of the valve,
and 1 do not claim such a construction as in-
cluded in my invention. My construction, in
which the ecavities are formed in the valve-face, 8s
Is more desirable for several reasons. In my
construetion 1 can make the cavity or cavities
nearly as long as the valve itself, the differ-
ence 1 length being only the thickness of
metal at the ends of the cavity or cavities, go
while if the cavities are formed in the seat they
must be at least the length of movement or
travel of the valve shorter than the valve, else
the cavities would be uncovered and the fluid
escapeat each end of the valve’s travel. Hence 05
I can nse a less pressure of fluid in the cavi.
ties than where the cavities are formed in the
seat. When the cavities are formed in the
seat the valve travels considerably beyond the
cavities at each end of its movement,and hence 100
the pressure of fluid in the cavities acts on the
valve at varying points in its length, nearer
each end alternately, and has a tendency to
raise the ends of the valve alternately and to
causeit to wearroundinginstead of lat. When 105
the cavities are formed in the face of the valve
the pressure of the fluid therein always aets
on the valve at the same points in its length,
and there Is no tendeney to raise the valve at
either end. Another advantage of my con- 110
struction is that the improvement can be read-
1y applied to any engine-cylinder by simply
changing the valve, while it would be far more
expensgive to change the eylinder. :
I am aware that a slide-valve has been pro- rrg
vided with spaces or cavities to which a live
motive agent is admitted from passages in the .
valve-seat, and from which the motive agent
passes to the supply-ports in the valve-seat.
In sueh a counstruction the live motive agent 120
in the spaces or cavities in the valve tends to
force it away from its seat; but it is held to its
seat by filling the valve-chest with fluid of a
greatly-reduced pressure, which has no escape
therefrom, and which acts on the back of the 125
valve to hold it to the seat. I do not claim
this construction as included in this invention.
Having thus described the nature of my said
invention and the manner of carrying the same
into effect, I'desire it to be understood that I 130
claim as my invention— .
t 1. The combination, in a steam or other mo-




tive-power engine, of a cylinder provided with

the ordinary valve-chest, and with a valve-seat
containing supply and exhaust ports, a slide-
valve within said chest for controlling the pas-
sage of the motive agent directly from said
chest to the supply-ports, and provided with
one or more cavities in its face, a pipe or pas-

sage for conducting fluid to the cavity or Cavi-

IO
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ties in the valve-face, and means . for produc-
ing a pressure of fluid in said cavity or cavi
ties to more or less counterbalance the pressure
of the live motive agent on the back of the
valve, substantially as herein describad.

- 92, In a steam or other motive-power engine,
the combination of a cylinder provided with
the ordinary valve-chest, a slide-valve in said
chest for controlling the passage of the motive
agent directly therefrom to the supply-ports
of the engine, and provided in its face with
nne or more cavities, a valve-seat provided

with holes or openings which are always in

commuunication with said cavity or cavities as

1 | 370,809

[ the valve travels, and a pipe which communi-

cates with said holes or openings in the valve-
seat, and through which fluid is delivered to
said eavity or cavities under pressure to more
or less ecounterbalance the pressure of the live
motive agent on the back of the valve, sub-

O
stantially as herein deseribed.

iy uf

3. The combination, with an engine-cylinder

25

30

and a slide-valve coustructed with a cavity or

cavities in its face, of the pipe f, means for

supplying flaid nnder pressure through said

pipe to the cavity or cavities in the valve, the

cylinder o, piston p, valve ¢, and pipe 7, all ar-

Cranged and adapted to operate substantially

as and for the purpose herein described.
WRIGHT JONES.

Witnesses:
W. T. CHEETHAM,
Patent Agent, 18 Saint Anw’s Street, Manchester.
EDWIN JNO. REYNOLDS,
49 King Street, Manchester.

35




	Drawings
	Front Page
	Specification
	Claims

