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To altl whom it may concern:

Shore, in the county of Lycoming and State
of Pennsylvania, have invented certain new

and useful Improvements in Balanced Slide- |
Valves; and I do hereby declare the following |
to be a fu_lI clear, and exact deseription of the_

invention, such as will enable others skilled

in the art to which it appertains to make and

use the same.

My invention relates to balanced slide-|
valves, and in particular to that type in which
a certain area at the back of the valve is nor-
mally isolated or shut off from the action of
steam or other motive-fluid pressure, my ob-

ject being the provision of means whereby
this area may be varied in extent to corre-

spond with certain positions which the valve

may occupy relative to the valve-seat.

My invention consists, vmprimis, in a
valve having a valve-seat, a valve-body pro-
vided with a top surface loeated in a horizon-
tal plane, and a steam-chest cover or bearing-

plate provided with a lower surface located iné :

a horizontal plane and parallel with the top
surface of the valve-body, there being be-
tween the two said surfaces two or more in-

closed areas from which motive fluid is en-

tirely excluded duaring a certain portion or
portions of the valve travel and toone or more

of which inclosed areas motive fluid can be
admitted daring a certain portion or portions

of the valve travel when overlapping its seat,

steam being admitted to the areas fmm the'

steam- chest

Further, it consists in a mlve havlnfr thlee'

inclosed areas or spaces at the back, one be-
ing at the certer and one at each side, and
to which side areas or spaces motive flaid is
admitted from thesteam-chest when the valve
leaves its central position and overtravels its
seat-and from which it is exhausted as the

valve travels toward a ceutml pG‘-‘iItlDﬂ upon |

its seat.

Further, it consists in a valve havmfr three .
| 8 designates slots in the under surface of the

inclosed areas or spaces at its back, one be-
ing at the center and one-at each Slde, and to
one of which side areas or spaces motive fluid

is admitted from the steam-chest when the

vailve leaves its central position and over-
travels its seat and from which space motive

(No mﬂdel )

{ -

_ '_" ﬁnid is exhaust;ed as the valve returns to-
Beit known that I, JOEN T. WILSON, a citi- |
‘zen of the United States; residing at Jersey

ward its central position. S -
Finally, it consists in certain novelties Of
construction and combinations of parts here-
inafter set forth, and specified in the claims.
The accompanying drawings illustrate five
examples of the physical embodiment of my
invention constructed according to the best
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of the several modeés I have so far devised for

the dppll@&lli)ﬂ of the principle.

- Figure 1 is a sectional elevation view 0f a, A

well-known type of slide-valve, called the
““ Richardson,” withmyim pmvements added,
showing the valve inits ecentral position rela-
tive 1o the seaf,
Fig. 1 with the valve occupying a posttion in

| whmh steam is beingadmitted to a previously-

inclosed space-orarea at the back and at one
side of the valve. Fig. 3 is a similar view in
which steamn i8 being exhausted from the
aforesaid space or area to the exhaust-cavity
of the valve. Fig. 4 is a fragmentry plan
view of the under surface of the bearing-plate
or steam-chest cover of I'ig. 1. IHig. 5 is a
top plan view of the top plate, showing the
packing -strips removed and two of them
alongside of the plate. Fig. 6 illustrates a
seeond example or form of valve in which

motive fluid is admitted to the inclosed:

spaces by passages from the face of the valve.

Fig. 7 is a section of the valve having a round
top plate and two circular packing Sbrips or
rings. Fig.Sisasection of avalve havingan

‘Allen port and passages therefrom to the in-

closed spacesor areasat the back of the valve.

‘Figs. 9, 10, and 11 illustrate a valve in which

‘motive fluid is admitted to the inclosed area

!

1
1

or space at the back of the valve by way of

the face and valve-seat and partially or

wholly exhausted at the valve-seat.
Referring to Figs. 1, 2, 3, 4, and 5, the nu-

meral 1 desmnateq the bearln -plate orsteam-

chest cover; 2, the valve- Seat 3, the body of

the valve; 4 the top plate; 5, a,centmlmelobed-

space at the back of the_'mlve 6 designates
exhaust-passages. 7 is the exhaust-cavity.

valve- plate or steam-chest cover; 9, pockets
in the under surface of the bearmn‘-plate or
steawm - chest cover; 10, end packing-strips;

11, outside lonﬂltudmal packing-strips; 12,

inside longitudinal packing-strips; 13, chan-

Fig. 218 a view similar to |
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nels made in the top surface of the top plate | pocket 9.

or valve itself to receive the packing-strips;
14, recesses in the inside packing-strips, each
made by cutting away a portion ¢f the body

of the same and leaving a strip which is of
less width than the wid th of a pocket in the
bearing-plate or steam-chest cover, and 195
designatesareasorinclosed spacesfrom which
live steam is excluded when the valve occu-
pies a central position upon its seat, but to
which steam isadmitted when the valvemoves
toward the right or left.

In Fig. 6 the numeral 16 designates two pas-

sagesleading from the inclosed areas orspaces
15 to the face of the valve, with openings ad-
jacent to the edges thereof.
- In Fig. 1 thedotted lines 17 represent holes
through the bearing-plate, which ean be em-
ployed in lieu of slots S for the admission of
motive fluid to the spaces 15 between the pack-
ing-strips.

In Fig. 7 the numeral 18 designates a cir-
cular top plate; 19, an outside circular pack-
ing-ring having a suitable lap-joint; 20, an
inside circular packing-ring havingasuitable
joint-plate. 21 designatesrecessesintheedge
of the inside packing-ring; 22, holes through

“the plate or steam-chest cover, and 23 desig-

nates pocketsin the under surface of the bear-
ing-plate orsteam-chest cover. Thisexample
has only two inclosed spaces or areas at the
back, to one of which only motive fiuid is ad-
mitted. ITowever,anynumberof spacesmay
be provided, and the single space shown may
be divided into two spaces, one at the right
and the other at the left of the valve.

In Fig. 8 the numeral 24 designates a pas-
sage in the body of the valve, which 1s known
as an ‘“ Allen” valve, and 25 designates pas-
sages leading from the passage 24 to the space
15 between the packing-strips.

In Higs. 9, 10, and 11 the numeral 26 des-
ignates the central inclosed space at the back
of the valve; 27, the inclosed spaces at the
sides of the valve; 23, the pockets in thesur-
faceof the bearing plate orsteam-chestcover;
29, the paukmfr-stnps cut away; 30, the pas-

san'es from the face of the valve to the in-

closed spaces 27; 31,grooves inthe valve-seat;

32, the point of extreme travel of the valve
toward the right; 33, the pomt of extreme
travel toward the lefn

The modus operandt of the valve shown in -

the first five figures is as follows: Assuming
that the valve is balanced, as is usual in all
positions of 1ts travel when the face of the
valve does not overlap the valve-seat, any
projection beyond the edge of the seat will
expose a given area of the valve-face to an
upward steam - pressure. To balance this
pressure, steam 1s admitted to the space or
area 15 at the right by way ot the slot 8, as
shown by arrow in Fig. 2. Steam-pressure

1S retained in the space 15 during the further
outward travel of the valve and its back-
ward travel to the point where the recess 14
~ of the inside packing-strip 12 registers with a

730,428

In this latter positioﬁ of the valve

steam in the space 15 will be exhausted into
the space 5atthe back of the valveand thence
to the exhaust-cavity, as indicated by the ar-

rows in KFig. 8. As the valve travels farther
toward the left steam issuccessively exhaust-
ed through the remaining pockets of the se-
ries. Whenthe valve travelstoward the left,
the same operation 18 repeated. The action
in the second example shown in Fig. 6 1s the
same, except that steam isadmitted toa space
or area 15 through a passage 16 from the face
of the valve when it overtravels its seat.

The action in the example sbown in Fig. 7
is substantially the same as that set forth 1n
the first example, exceptthat steam is admit-
ted to the space between the packing strips
or rings through the holes 22 and to a single
inclosed space or area. Theactionin the ex-
ample shown by Fig. 8 is substantially simi-
lar to that set forth in the second example,
except that motive fluid is admitted to both
spaces or areas 15 simultaneously.

Theoperation of theexampleshown in Kigs.
9, 10, and 11 is as follows: When the valve
moves from its central position toward the

richt and reaches the position shown 1n Fig.

9, motwe fluid is admitted to space 27 by way
of groove 31 and passage 30. Steam remains
in space 27 while the valve travels to the

‘point 32 and backwardly to a position where
the packing-strips 29 register with pocket 23,

when part of the steam is exhausted. When
the valve reaches the-position shown in Fig.
10, the passage 30 is open to the exhaust by
way of the cylinder-port, as shown by the ar-
rows. - As the valve travels still farther to-
ward the left the steam-port will be opened
before the passage 30 isclosed by contact with

the valve-seat and some steam will be admit-

ted to the space 27, whieh will balance the
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liftingeffect of the steam in the cylinder-port. -

As the valve travels farther toward the left
the steam last admitted to the space 27 will
obviously be exhausted into the exhaust-cav-
ity. When the valve has fraveled to the ex-
treme position 33 and the operation described
above has been in part repeated on the left-
hand side of the valve-seat and as the valve
approaches its central position and just be-
fore cut-off, steam isagain admitted to space

- 27 from the cylinder-port at the right, which

has previously taken steam. The steam ad-
mitted remains in space 27 until the valve
reaches the position shown in Fig. 11, where
the port is about to be opened to the exhaust.

From the foregoing it will be seen that'I
have produced a Shde valve which is balanced
at all positions of its travel relative to the
valve-seat. -

Whilel have 1llustr.:1,ted only five examples

of the physical embodiment of my invention,
I do not thereby intend to limit the scope of
the same to such examples, inasmuch as it
may be embodied under other forms and by
different modes of applying the prineciple.

| Modifications and changes in the construc-
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tion and location of parts may also be made | of the steam»eh@sﬁ cover or bearing-plate, of

at will withont constituting a substantial de-

parture. Ior instance, in lieu of the slots 3

in the under surface of the bearing-plate or

steam-chest cover I may use a slot or a hole, as

indicated in dotted lines, Fig. 1, or a series of
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holes extending entirely through the plate.

The number of pocketsin the bearing-surface

may be increased or diminished and differ-
ently located. The spaces-or areas 15 may be
enlarged orcontracted. Thenumberof spaces
or areas to whieh motive fluid may be admit-
ted at certain positionsof the valve travel may
be inereased and many other changes be in-
troduced. Livesteam may be ad:mtted to the
space or area 15 at any time when desired;

but in several of the examples 1llustrated iE
should be admitted only when the valve over-
travels the seat—~for instance, when the edge
of the valve reaches one-eighth or one-fourth
of its travel—and it may be exhausted at any
point or points of its backward travel.
the engine is doing the greater part of its
work at short cut-off, the valve will act un-

der its normal balance for the greater part of

the time; but when the engine is working ex-

tremely heavy, as in starting atrainor under

other conditions requiring a longer stroke
and the valve overtravels the seat and be-
comes unbalanced, motive fluid will be ad-
mitted to the previously-inclosed space or

- spaces and the balance be restored.
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The value of my improvements will be ap-
preciated by those familiar with the damage,
annoyance, and numerous deleterions effects
caused by slide-valves which are not prop-
erly balanced. In the first and second ex-
amples it will be noted that steam is admitted
to the space 15 only, which is above the over-
lapping edge of the valve. In the third ex-
ample steam is admitted to both sides of the
top plate of the valve, and in the fourth ex-
ample steam is simultaneously admitted to
both spaces 15 at the right and left of the
valve. In all the examples packing-strips
or packing-rings are employved which bear di-
rectly against the under surface of the bear-

‘ing-plate or steam-chest cover.

What I claim is— |
1. A slide-valve having a steam-chestcover
or bearing-plate with a horizontal under sur-

face, a valve-body with a top horizontal sur-
face, packings forming a plurality of spaces
between the bearing-plate and the top sur-

face of the valve-body which spaces are closed
to fluid-pressure when the valve-body occu-
pies the central position of its travel; means

for admitting steam to an inclosed space
~when the valve overtravels its seat; and

6o

means forexhaustingsteam from the inclosed
space as the valve retums toward 1ts central
position.

2. The combination with a valve having a
plurality of spaces between the steam-chest
cover or bearing-plate and top surface of the

-valve-body formed by packing strips orrings |

bearing againsi the horizontal under sur face i

If

means for introducing motive fluid from the

steam-chest to one or more of said spaces at 7o
and

certain positions.of the valve travel;
means for discharging said motive fiuid from
sald space or spaces into the exhaust-cawty

at other positions of the valve travel.

3. The combination with a balanced shde-

valve havinginclosed spaces on opposite sides
thereof between the horizontal under sur-
face of the bearing-plate and the horizontal
‘top surface of the valve-body, of meansforin-

troduecing motive fluid from the steam-chest;

to one of said spaces as the valve moves from
its central position, and means for exhaust-

ing said motive fluid as the valve returns to
1ts central position, said means for introduc-
ing motive fluid and said means for exhaust-
ing motive fluid being located on the same
side of the valve as the space to which the

motive fluid is admitted and from which ifis

exhanusted.

4. The cc}mbmatlon with a slide-valve ha,v--

ing inclosed areas on opposite sides thereof
at the back, of means for introducing motive
fluid to one or more of said spaces when the

edge of the valve in its travel overlaps the
edﬂ*e of the valve-seat and becomes unbal-
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aneed, and means for exhausting the said mo-

tive filuid from the space or spaces when the
vailve returns to its seat.

5. The combination with a slide-valve hav-

ing a normally inclosed space between the
under horizontal surface of the bearing-plate
and the top horizontal surface of the valve-
body, of means for introducing steam to said
space from the steam-chest direct when the
edge of the valve overlaps the valve-seat,
and means for exhausting the steam {o the

100
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exhaust-space when the valve returns to 1138 |

seat.

6. Abalancedslide-valvehavinga bea,rmg-_

plate with an under horizontal surface; a
valve-seat; a valve-body with a horizontal
top; packings forming an inclosed space be-
tween the top of the valve-bodyand the under

surface of the bearing-plate; means for intro-

ducinglive steam to the space when the valve-
body overtravels the edge of the valve-seat;

and means tor exhausting the steam in the

space to the exhaust-cavity when the valve-
body retirns to its seat, said exhaust means
being located between the top of the valve-
body and the under surface of the bearing-
plate.

7. A slide-valve havmn' between the top of
the valve-body and the under surface of the
bearing-plate inclosed spaces 15, 15, means
between the top of. the valve- body a,nd the
under surface of the bearing-plate for intro-
ducing steam to a space 15 when the valve

surface of the top of the valve-body and un-
der surface of the bearing-plate for exhaust-

ing the steam from a space 15 to the exhaust-

cawty
8. A slide-valve h&ving an -inelosed space

I10

115

I20

125

| becomes unbalanced, and means also at the
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atthebackirom Which live steam is excluded, ; 11, and 12; said strips 12 having recesses 14;

and a space or spaces external of the first-
mentioned space to which steam can be ad-
mitted by suitable means directly from the

steam-chest, to balance the valve, when the
edge of the valve-body overlaps the edge of |

the valve-seat and suitable means at the top
of the valve-body to exhaust the steam when
the valve-body returns to its seat.

9. A slide-valve having two inclosed spaces
15,15, at its baek; means for introducing mo-

tive fluid to one of said spaces when the valve

overtravels its seat; and means for exhaust-
ing the said motive ﬂu1d said 1nclosed spaces
being formed by packing-stripg 10, 11 and
12 seated within grooves in the top of the
valve-body and bearing against the under
horizontal surface of the bearing-plate.

10. Aslide-valvehavingtwoinclosed spaces

20 at its back formed by the packing-strips 10, |

as and for the purpose specified.

11. The combination in a slide-valve, of
packing rings or strips dividing the space at
the top of the valve into a plurality of 1in-
closed spaces, said packing strips or rings

bearing against a surface at the top; means.

for introdueing steam to one or more of the
said inclosed spaces when the valve moves to
the right or left; and means comprising a
packmg strip or ring having its bearing edge
narrowed, and a pooket or poekets in the un-
der surfaee of the bearing-plate for discharg-
ing the said steam to the exhaust-cavity.
| In testimony whereof I affix my signature
in presence of two witnesses.
JOHN T. WILSON.
Witnesses:
LeoN E. WATSON,
WM. R. PEOPLES.
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