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1o all whom it may concern:
be it known that I, CHARLES C. EGBERT, a

- citizen of the United States, residin gat Dun-
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kirk, in the county of Chautauqua and State

of New York, have invented a certain new

and useful Improvement in Slide-Valves, of

which the following is a specification.

My invention relates to various new and
useful improvements’in slide-valves adapted
when operated by a suitable valve mechan-
1sm to admit and release in proper rotation a
fluid under pressure to and from the ends of
a cylinder or cylinders of a motor, compressor,
or pump, whereby the latter will perform its
work in the desired manner. |

Myimprovedslide-valveisespecially ad apt-
ed for use in connection with steam-engines
and will be so described in the following de-

seription, it being of course obvious that the

valve may be suitably changed or modified,
according to the use to which it will be ap-
plied. | - | -

The object of my invention is to provide a

slide-valve that bears upon its seat with g

pressure which may be made as light as de-
sired and which remains practically constant
throughout the travel of the valve. Ine fect-
Ing this object in the manner to be explained

I obtain a slide-valve which will be perfectly

and accurately balanced. | |

Prior to my invention slide-valves have
been-made wherein the balancing thereof has
been attempted by excluding the steam-pres-

~sure from a portion of their backs, so that
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they will bear upon the valve-seats with a less
pressure than if entirely covered by steam.

It is evident that the pressure with which

these so-called ““balanced” slide-valves bear
upon their seats varies in proportion to the
steam-pressuresin the steam-chest and in the
ports and to the area of the portions of the

- valve-face exposed tosuch pressures. In con-
sequence it follows from these conditions that

the pressure necessary to maintain one of
these valves on its seat while the force tend-
Ing to lift itisatits maximum will be exXcess-
ive when the said lifting force is at its mini-
mum value. | |

In carrying out my invention and in addi-

tlon to excluding the steam-pressure in the

steam-chest from a portion of the back of the

' valve I provide a separate area on the back

of the valve which is proportional to the area
of those portions of the valve-face exposed to
steam-pressure and which by means of a suit-
able passage or passages in the valve is put
into communication with the steam which
presses on such exposed portions of the valve-
face. . - | | - B

In earrying myinvention farther into effect
I so proportion the length of the valve-seat
relative to that of the valve that the sum of
the areas of those portions of the valve-face
exposed to steam-pressure remains practi-
cally constant throughout the travel of the
valve. In thiswayIam enabled tointroduce

onto the back of the valve a varying pressure-

which is proportional and synchronous with
the varying pressure on the face of the valve.

In order that my invention may be better
understood, I have illustrated in the accom-
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panying drawings the Improvements applied |

to a slide-valve of a well-known type.

In the drawings, Figure 1is a plan of a
slide-valve at present in use, known as the
** American balanced valve,” illustrating my

present improvements applied thereto; Fig.
2, & cross-section on the line X X of Fig. 1,
1lustrating the balance - plate, valve, and

valve-seat, and showing the valvein its mid-
dle position; Fig. 3, a section similar to Fig.

2, on a similar secale, illustrating the valve

advanced on its seat; Fig. 4, a sectional view
similar to Kig. 2, illustrating a slightly-dif-
ferent arrangement with the valve in its mid-

dle position; Fig. 5, a section corresponding
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to Iig. 4 with the valve advanced on its seat;

Fig. 6, a plan, on an enlarged scale, of one of
the packing-rings, showing a convenient ar-
rangement of steam-tight joint therefor; Fig.
7,an elevation of the same, and Fig. 8, a cross-
section on the line Y Y of Fig. 7. 3

In all of the above views corresponding
parts are represented by the same letters of
reference. | | | :
- While I 'have illustrated my invention as
being employed in connection with a valve
of a special type, it will be, of course, obvi-

| ous that the improvements may be used with

many other varieties of valves wherein the
balancing thereof is necessary or desirable.
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The valve will work in any position; but
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 tight joint with the ring . _
and Hbear against the balance-plate If, main-

I5

- 20

30

40

45

50

55

- Bo.

o

in the drawings and in the explanation that |

follows the valve-seat is assumed to be in a
horizontal plane. | |

A represents the exhaust-port,and B and B’
the steam-ports, of an engine.

C is the valve, with a passage-way D con-
necting the ends of its face. Uponthe back
of the valve C the plate E issuitably secured.
This plate is provided with a shoulder S,
making a steam-tight joint with a ring G,
and also with ashounlder T, making a steam-
The rings G

tained within the valve-chestin any suitable
manner, parallel, or nearly so, to the valve-
seat W.
which are used to balance it may be subdi-
vided in any other way than by the employ-
ment of packing-rings G and H, as described.
These packing-rings are made of any desired
material and in any convenient manner, and
in Figs. 6, 7, and 8 1 illustrate a construc-
tion of steam-tight joint for the ring I which
may be employed, if desired, but to which I
do not wish to be limited. As shown, the
ring H is beveled on its outside circumier-
ence and split, in order that it may expand
or contract and thereby adjust itself against
the shoulder T and the plate . The shoul-
der T is beveled on its inside circumfierence

to accommodate the ring H, whereby the

pressure in the space inclosed by the ring
tends to expand it and maintain it always in
tight engagement with the plate IF. In or-
der to prevent leakage through the split ¢ in
the ring, a rectangular plate f may be em-
ployed, fitting tightly against the shoulder
T, ring IH, and plate F. This rectangular
plate is secured in any suitable way to one
end of the ring G, the other end of said ring
being allowed to slide freely with respect to
said angular plate, whereby the latter does
not interfere with the expansion and con-

traction of the ring, while at the same time

it maintains the desired steam-tight charac-
ter of the joint. |

K is a passage connecting the passage-way
D with the space inclosed by the ring H.
Preferably the passage K is fitted with a
bushing M to prevent the leakage of steam
into the space inclosed by the ring H by way

~of the joint N, formed between the valve C

and plate E. Passages P P connect the ex-
haust-cavity V in the valve-seat with the
space inclosed by the ring G outside of the
ring K. These passages P are formed In
bosses 7, where they pass through the pas-

sage-way D. The passages P conduct to the

exhaust-cavity any steam which may leak
past the rings G and L. |
In the proportions of the device illustrated
in the drawings the plate E is substantially
circular, as shown, while the valve C is es-
sentially reectangular. Those portions of the
valve outside of the plate K are therefore

pressed downward by the steam-pressure 1in |

The areas on the back of the valve

way D is in communication.

635,002

the valve-chest, and this pressure is coun-

teracted to the desired extent by the upward
pressure of the steam in the steam-chest on

the under side of those portions of the plate
E which overlap the valve. These areas are
so proportioned as to maintain the valve upon
its seat with the desired pressure, which, with
my present improvements, may be maderela-
tively slight at all times, since the varying
pressures to which the valve is subjected and
which tend to elevate it from the seat are
counteracted and counterbalanced by corre-
spondingly-varying pressures in opposition
thereto, as will be explained.

In explaining the operation of the device
the valve shown in Figs. 4 and 5 will be first
considered. With this valve the valve-seat
is so proportioned in relation to the length of
the valve that at the instant steam is ad-
mitted to one of the ports by one end of the
valve the other end of the valve begins to
overlap the end of the seat. Thus when the
end ¢.of the valve is at the edge e of the
port B the other end b of the valve is at the
end d of the valve-seat. It therefore follows
from these proportions that the area of the
portion of thevalve overasteam-port plusthe
area of the portion of the valve overlapping
the valve-seat is proportional to the area of
onesteam-port. Duringthat partof the valve-
travel that the valve overlaps the valve-seat
the steam in the steam-port on the steam end
of the cylinder is necessarily at steam-chest
pressure; but after cut-off, when the steam-
pressure in that port commeneces to diminish
on account of the expansion of the steam In
the eylinder, the valve ceases to overlap the
valve-seat. The passage-way D 18 80 ar-

ranged that it remains in communication

with one steam-port until the steam exhausts
from that port, when it comes into commu-
nication with the other port. Thisisclearly
shown in Fig. 4, wherein the passage-way D
is just cut off from the port B, and any fur-
ther movement of the valve C will allow ex-

haust from the port B and will place the

passage-way D in communication with the
port B'. |

It is evident that if the valve-seat be pro-
portioned as in Figs. 4 and 5§ the variable
force tending to lift the valve from its seat Is
proportional to the area of one port plus the
area of the passage-way D and to the steam-
nressure in the port with which the passage-
In other words,
the pressure tending to elevate the valve from

its seat in Fig. 5 is that due to the steam-

pressure on the valve-face over the port B and
to the overlapping portion of the valve-face
beyond the edge d of theseat. As the valve

is moved to further uncover the port I3 its
area subjected to the steam-pressure in the
port will be diminished; but the area of the
portion overlapping the valve-seat will be
correspondingly increased, so that the chang-
ing surfaces which are thus subjected to the
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full steam-pressure will be of constant area, '

During cut-off the only portion of the valve-

face subjected to pressure which ténds to

elevate the valve will be that covering the
port at the steam end of the cylinder, and dur-
Ing this period of the operation the passage-
way D will be in communication with that port.
Owing to the expansion of the steam in the
steam end after cut-off, the force tending to
elevatethe valvewillbegradually diminished ;

but since the passage-way D is in communi-
cation with this gradually-diminishing steam-

pressure, the counterbalancing force on the
valve will be correspondingly and proportion-
ately decreased, as will be explained.

- Since the space over the valve which is en-
compassed by the ring  is in communication

with the passages K and D, it follows that the
steam-pressure within the said space will be
equal to the steam-pressure in the port with

which the passage-way D is in communica-

tion. If now the said area of the space en-
compassed by the ring H is proportional to
the area of one steam-port plus the area of
one end of the passage-way D, then a down-
ward force will be exerted on the back of the
valve which is proportional to and synchro-
nous with the upward force exerted on the
valve by steam-pressure on the valve-face.
In other words, since the pressure durin g the
operation of the valve, other than during the
cut-off period, which tends to elevate the
valve is that due to the full steam-pressure
acting on an area equal to the area of one port
plus the area of the passage-way D, and since
the space on the back of the valve inclosed by
the ring H is proportional to that area and is

- In communication with the full steam-pres-
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sure, the forces tending to elevate the valve
from itsseat and toward its seat will be coun-
terbalanced. During the cut-off period the
force which tends. to elevate the valve from

its seat will be that due to the steam-pres-

sure on the valve-face covering the steam-
port, which pressure will gradually drop dur-
ing the expansion. Since, however, the pas-

sage-ways D and K communicate with the

port the steam-pressure in the space inclosed
by the ring H will be correspondingly and
proportionately diminished. In this way it
will therefore be seen that I have obtained a
valve wherein a perfect balance is at all times

secured, whether the pressure which tends to

elevate the valve is constant or varying.

Reterring now to the valve shown particu-
larly in Figs. 2 and 3, it will be observed that
the length of the seat is so proportioned in
relation to the length of the valve that the
passage-way D will fulfil the functions of an
auxiliary port,as is the case inthe well-known

Allen valve—that is to say, at the instant that

the end ¢ of the valve passes the edge ¢ of the
steam-port B the edge c of the passage-way D
passes the end. d of the valve-seat. Steam
therefore enters the port B directly and also
indirectly through the passage-way D,as illus-
trated by the arrowsin Fig. 3. Inalike man-

ner admission to the opposite end of the cyl-
inder takes place. It is to be observed that

with a valve-seat arranged foran Allen valve,
asexplained, a portion of the valve-face equal

at either end to the area between the edge b
of the valve and the edge ¢ of the passage-
way D will overlap the valve-seat before ad-
mission takes place. The upward force due

75

to the steam-pressure under this overlap may.

excluded from the steamn-pressure by the ring

'G. In other respects, however, the upward

force due to the steam-pressure in the steam-
port and in the passage-way D will be com-
pensated for in the same manner as I have

already explained in connection with Figs. 4
and 5—namely, by making the area of the

space inclosed by the ring II proportional to
the area of one port plus the area of one end
of the passage-way D, whereby the steam-

‘pressure, whether constant or varying, which

tends to elevate the valve will within said
Space exert a counteracting effect, tending to
keep the valve upon its seat. |

The advantages arising from the .em'ploy-_

ment of my improvements are manifest:
Steam-pressure may be excluded from a larger
portion of the back of the valve than has been
heretofore possible, resulting in a perfect

counterbalance,in easier working of the valve,

in less wear on the valve, the valve-seat, and
the mechanism operating the valve, and, if
the engine be of the reversible type, énablin g
1t to be handled more easily.

Having now deseribed my invention, what

lclaim asnew, and desire to secure by Letters
Patent, is as follows: R -
1. 'The combination with a valve-seat, of a

80

-be compensated for in proportioning the area
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slide-valve codperating therewith and having

Dbressure excluded from a portion of its back,
an inclosed area on -the back of said valve,

and a passage-way conducting pressure to the
space oversald area,substantially as set forth.
‘2. The combination with a valve-seat, of a

valve co0perating therewith having pressure

I1O

excluded from a portion of its back, an in-

closed area on the back of said valve, and a
passage-way connecting the space over said
inclosed area with the ports in the valve-seat,
substantially as set forth. _

5. The combination with a valve-seat, of a
valve codperating therewith having the pres-
sure excluded from a portion of its back, an
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inclosed area on the back of said valve, and

a passage-way connecting the space over said
inclosed area with the ports in the valve-seat

and with thespace beyond the valve-seat, sub-

stantially as set forth.

4. The combination with a valve-Seat-haVa- -

Ing steam-ports therein, of a valve codperat-
ing with said valve-seat and having the pres-

sure excluded from a portion of its back, an

inclosed area on the back of said valve, and a
passage-way connecting the space above said
area with those portions of the valve-face
working over said ports, whereby the pres-

| sure within theé ports will correspond to the
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pressure within the inclosed area, substan-
tially as set forth.

5. The combination w1th a slide-valve hav- |

ing the pressure excluded from a portion of
it,s back, an inclosed area on the back of said
valve, and a passage-way connecting the ends
of the valve-face with the space over sald
area, of a valve-seat with which said valve
cooperates, said valve-seat being so propor-
tioned thatatthe instant pressure is admitted
to a port by one end of the valve, the other
end of the valve begins to overlap the valve-
seat, substantially as set forth.

6. The combination with the valve-seat of a
cut-off engine, of a valve codperating there-

withandhaving pressure excluded fromapor-

tion of its back, an inclosed area'on the back
of said valve, and a passage connecting the
space above said area with the ports in the

valve-seat, whereby when the admission-port ;
is cut off to allow for expansion the passage |

- will conduct the decr easing pressure to the

Inclosed space, substantially as set forth.
7. An improved slide-valve, having a ring
on its back and a passage-way eonnecting the

valve-face with the space inclosed within said

ring, and a balance-plate with which said ring
codperates, substantially as set forth.

8. An improved slide-valve, having an ex-

haust-pocket,two concentric rings on its back,
a passage - way connecting the ends of the
valve-face with the interior ring, and a pas-
sage connecting the space formed between the
two rings with the exhaust-pocket, substan-
tially as set forth.

Thisspecification signed and mtnessed this -

28th day of November, 1898.
CHARLES C. EGBERT.

Witnesses:
S. B. DURAND,
W. H. Tgw.
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