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To all whom it may concern:

Be 1t known that I, WILtraym A. PEARSON,
of Scranton, in the county of Tackawanna and
State of Pennsylvania, have invented certain
new and useful Improvements in Balanced

slide-Valves, of which the following is aspeci-

- fication.

1O

- My invention relates to that class of slide-
valves which are provided with a balance
plate or cover which fits over or upon the back

- of the valve and engage together like a piston
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and cylinder, the plate or cover being pressed

up by a spring against the top of the steam- |

chest, while the plate and valve slide together

steam-tight between the valve-seat and chest-

cover, whereby the area of the valve covered
by the balance-plate is thus relieved of down-

‘ward pressure and the valve rendered “*bal-

anced,’’ or nearly so. My invention aims to
produee a valve of this type which will be
more simple and efficient in construction, and
in which the action will be smooth arnd the
wear regular. In some valves of this class
11eret0fore the cover has been in the form of a

short eylinder or round ring fitting over a pis-
ton-like neck on the v‘ﬂve, the round upper | -

end of the cylinder abutting and sliding di-
rectly against the level top of the chest In
my case, however, the upper or abutting end
of the cylmdrlcal ring 18 made of square or
rectangular outline, to shde agalinst the top of
the chest and between 101101tL1d111a1 oguides
thereon, whereby the bemrmo* surface is more.
extended and regular and the- wear 18 réndered

uniform, and at the same time the cover is pre- |
vented from turning on the valve, so that all

dlspheements of the pfuts or 11reguhl action
or weai 18 prevented..

My invention therefore consists, mainly, in
the features above outlined, and also in the

- speclal arrangementand character of the pack-

45

ing between the valve and the balance-cover,
and in the arrangement of the spring and its

abutments between the two, and in other de-

tails, as hereinafter fully set forth.

In the drawings annexed, Figure 1 presents
a longitudinalk section throuah the cylinder

-~ and valve-chest of a locomomve engine pro-.

S0

vided with my improved balanced Shde valve
Fig. 2 is a cross-section thereof. Fig. 3 is a

| Fig. 4 is a plan of the valve, and Fig. 5 an in-

verted plan of the balance plate or cover which
its over the valve and between the same and
the top of the chest. -

In Figs. 1, 2, and 3, ¢ ¢ indicate the c¢ylin-
der, which i is prowded with the usual arrange-
ment of ports b ¢ b and valve-seat d.

e Indicates the sides of the steam-chest, and
f the cover, which are secured to the eylmdel
by the usual arran gement of nnrgmal bolts g,
as 1llustrated.

tive-engines, 18 short louﬂ*ltudmally and wide
transversely and fits closely to the sides of the
chest, and is free to move back and forth

tively to the ports being the same as com-
monly used, and acting to admit and exhaust

¢ 1sthe yoke or frame, which fits around the

vaive, and 18 connected with the valve-stem j,
whereby the valve 1s slid back and forth in the

usual manner, as will be understood.

Now, the Valve, instead of being flat and i 1m-
perforate on its back or top, is formed with a
short cylindrical neck, £, which rises there-
from a distance about half the height of the
‘valve, and is-open at the top, communicating
with the cavity of the valve, and has a cross-
bar,
01)6]1 mouth of the neck, as fully shown in
IMigs. 4, 2, and 1.

Now A indicates the balance plafe or cover,
which is interposed between the top of the
chest and the top or back of the valve., This
cover has a round, ring-like, or cylindrical
body, m, which fits over the cylindrical neck

“k on the valve like a cylinder around a pis-
ton; but it has a square or rectangular neck,

|

side of the chest-eover f, with its longitudinal
| edges in conjunction with longitudinal guid-
ing-ribs 0 o on the said cover, as fully shown
' in Figs. 1 and 2, and by dotted lines in Iig. 3.
The balance-cover A, as shown, 18 hollow or
open throughout, in the form of a ring or

ShOWIl in Kig. b, alsoin Figs. 3, 2, and 1. The

7 indicates the sl1de~valve, which rests upon
| the valve-seat, and which, as usual in locomo-

the steam 111 the usual manner so that no de- -
| tailed description thereof is ﬂecessary

frame, round below and square above, as well
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therein, its dimenslons and formation rela-
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k', extending diametrically across the

90

n, at the top, which fits up against the under
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phn view mth the t0]_) of the chest removed. | edges of the round end m a,pproach but do not >
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| _touch, the top of the valve, as seen in Figs, 2

10

and 1, while the edges of the square end abut
against the top of the chest upon a seaped
bearing-seat, p, which projects from the top

of the chest between the guide-ribs 0 0. The

cavity of the valve thus communicates with
the interior or cavity of the balance ring or

- cover A, and this cavity is closed at the bot-
-~ tom by the valve-seat and at the top by the

bearing-seat p, and the square edges of the

‘ring are constantly pressed up steam-tight

.15

20

25

against the said seat p by a spiral spring, »,
which is socketed in a cylindrical hole or
socket in the cross-bar %' of the valve, and
abuts agalnst a similar cross-bar, #»', extending
diametrically across the interior of the bal-

ance-ring A. It willtherefore beseen thatasthe

balance-ring A covers a large portion of the
valve and fits steam-tight between the valve
and the top of the chest, it thus relieves the

valve of the downward steam-pressure on the

greater part of its surface, and thus renders
it balanced, or meéarly so, and enables it to
move back and forth on itsseat with compara-
tively little friction.

It will be noted that the balance-cover A
does not relieve the entire area of the valve
from pressure, asitis desirable to leave a por-

" tion of the area exposed, so as to obtain suffi-

30

cient downward pressure to hold the valve

~ firmly to its seat for efficient action.

In order to form a steam-tight or piston-

' like joint between the neck & of the valve and

35

the cylinder or neck m of the balance-cover,
a packing-ring of any suitable kind may be
arranged in a groove in one part to press out
against the other. I greatly prefer, however,

- to have the groove and ring in the cylinder

40

-m, and not'in the neck % of the valve, as here-

tofore, as shown best in Figs. 1and 2. Talso
prefer to cut the groove s in the cylinder in

an .oblique form or position, and insert therein

~ a split ring, {, of soft metal, preferably cop-
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per, and of round section, as shown, being

preferably made of ordinary soft round cop-
per wire, Three half-elliptic springs, «, are
placed in the bottom of the groove at equidis-
‘tant points, as shown in Figs. 1 and 5, and

tend to constantly press the wire upward and
outward,with the effect to keep the outer cir-
cumference of the wire in firm contact with
the inclined upper part of the groove, and the
inner circumiference in contact with the neck

299,004

packing-ring between the said parts. Any
other form of packing or packing-ring may,
however, be used besides the particular one
described; but it is an advantage to have the

packing-ring in the neck m,and notin the neck

k, as in this case the valve and plate need nof
be made so high as would otherwise be the
case, and there will be more vertical play of
one part on the other, and the improvement

70

75

will be more easily adapted to ordinary loco-

motive valve-chests.

at 1ts sides between the sides of the valve-chest,
(see Figs. 2 and 3,) it is free to move longi-
tudinally back and forth on its seat in the usual

It will now be seen that
as the valve £ rests on theseat and fits closely

80

manner, and is prevented from turning around,

‘and as the cylinder-like balance plate or cover

A fits over the valve, and its upper square
or rectangular margin, n, abuts closely against
the bearing-face p between the guides 0o, it is
also free to slide longitudinally back and forth

with the valve, and is prevented from turning

on the valve. The bearing outline of the bal-
ance-cover A,being thussquareor rectangular,
similar to the valve, its bearing is:obviously

QO

made moreevenand extended, and harmonious

with the valve, and the wear thereon is even
and regular, whereas it is well known that in
practice a bearing-surface of round outline in
a slide-valve wears very unevenly, and can-
not be relied on for long and continued usage,
as 1t 18 liable to become rocky and leaky, but
which defect is entirely obviated by the feature
which I have described, and which forms an

95
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important practical improvement inmy valve. -

It will be also seen that as the balance-cover
1s prevented from turning on the valve, hence
when the bearing-surfaces work to a smooth
fit they cannot become turned out of place, nor
can any of the parts become displaced rela-

tively to each other, which is an important

feature in the working of these devices. It
will be seen, however, that it is not necessary
to employ the guides o 0 to prevent the turn-

ing of the cover A, for as the valve is itself

prevented from turning on the seatit will serve
the same purpose to prevent the cover turn-
ing on the valve by any engagement of the

‘two which will allow the vertical play of one
‘ For ex-
ample, a dowel-pin may project radially from

on the other, but prevent rotation.

the neck m or & and engage with a vertical
groove in the neck k& or m; but I consider the

105
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guides o o preferable.

~ It will be'seen that not only is this valve
balanced by asimple and efficient means, which

i 1s applicable to any existing engine, but the
valve is still left entirely free to vertical play 122
or.movement from its seat, so that in case of
water-thrustirom the cylinderthe valve is free

% of the valve, thus producing a steam-tight
55 joint, and preventing the access of steam be- |
| tween either of the contacting points referred
t0. o .
It will beseen that the narrow annular space
above the wire ¢, between the grooved side -of
.60 the ring m and the straight side of the neck %,

is of tapering or wedging form, and hence, as
the wire ¢ is pressed up, it will be wedged be-
tween the two surfaces, and its fit thereto in-
sured. The wire being soft- and elastic will

‘to rise and allow the escape thereof without
endangering the bursting of the ecylinder-

heads; but I do not of course claim this as an
advantage peculiar to my invention. |

130

6 5 readily adapt itself to the surfaces, and being | It will be noted that by making the necksk -
of non-corrosive metal will not stick or. cor- | m round and the bearing edge of the plate A
- rode, thus forming a most simple and efficient | rectangular I render the construction very
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simple, and at the same time secure the ad-
vantage of an extended and evenly-disposed
and regular wearing -surface for the plate,

v

said neck fits, substantially as and for the pur-
pose set forth.

3. The combination, with a steam-chest and.

whereas if the necks % m were made rectangu- | its slide-valve, of a bal&mce cover fitting be-

“edge the last-named advantage might be se-

cured, but the first would not, as the construc-
~ tion would be expensive and defective, where-
as by combining the round and rectangular
necks in the bmlance cover I secure both ad-
vantages at once.

1t Wlll seen that it is not essential that the
neck k fit into the neck m, and this might be
reversed, if desired, but I do not 1ecommend
it; and 1i3 will be also seen that 1nstead of hav-
ing the neck » abut against the top of the
ehest it might abut ag ainst a fixed plate Wlthm
the chest, but it is not desirable.

W hat I claim 18—

IO
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-~ ingaroundneck, of a balance plate or cover, A,
interposed between the valve and the top of
the chest, and having a round neck engaging
steam-tight with the neck of the valve, and
having a square or rectangular abutting mar-
g1n, 7, to bear upon the top of the chest orits
equivalent, and with means, substantially such
as descrlbed to prevent the rotation of the
same, substaubnlly as herein set forth.

2. The combination, with a slide-valve hav-

23
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lar and the top of the neck made the bemmng |

1. The combination, with aslide-valve hav-

|

|

|

l
1

tween the top of the chest and the valve, and 40
engaging together in the manner of a piston
and cylinder, the top of the balance-cover be-
ing rectangular, with the chest-cover £, formed -
with the raised bearing-surface p to receive
sald rectangular top, and with guides o o to 45
embrace the same, substa,ntia-lly as and for the
purpose set forth. -

. 4. In comblnatlon with the slide-valve % and
balance- cover A, engaging in the manner of a -
cylinder and piston, the oblique groove s in 50
one of said engaging parts, with the split pack-
ing-ring ¢ of soft metallic wire fitted 1n said
oroove, and the springs u, placed beneath the
ring and serving to press 1t out upon the other
pa,rt Substantmlly as herein shown and de- 55
scmbed

5. The combination, with a slide-valve and
a balance-cover, i A, havmg necks which en-

gage 1n the manner of a cylinder and piston,

of an oblique groove, s, formed in one of the 6o
necks, and a packing-ring, f, placed in said
groove, and means, substantially as described,
for pressing said ring up in the oblique groove,
and thereby wedging 1t against, the opposite
neck, Substantlally a8 herein shown and de- 65

ing a cylindrical neck k, of the balance-cover | scrlbed

A,interposed between the valve and the chest-
cover, having the circular neck m, engaging
the neck k, and the rectangular abuttlnn neck
35 n with longitudinal omdes 0 0, between which

W. A. PEARSON,

Witnesses: |
JAS. H. TORREY,
BAUX.

J. CORD:
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