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' To all whom mﬁ may CONCETT

Be it known that I, JAMES B. MILLER of
Kent, in the county of Portage and State of
Oth have invented_certain new and useful

Improvements in Balance- Valves; and I do

hereby declare the following to bea full clear,
and exact description of the. mventlon such

as will enable others skilled inthe art to whic]l

it appertains to make and use the same.

20

My invention relates to improvements in
balance-valves; and it consists of certain fea-
tures of construction and in combination of
parts, hereinafter descllbed and -pointed out

- 1n the claims.
15
section of the valve, disk, and ring.

In the drawmgs, Plgure 1 is a'cross vertical
Fig. 218
a plan view. Iig. 3 18 an enlarn*ed detailed
Seetlonal wew, showing the: grooves in the
ring.

A represents the valve; B, the {311*0111351 disk

~attached to the valve, and C the opening lead-

25

‘ing through the disk into the exhaust-cham-

ber of the valve. ~ The outer edge of the disk
should be orooved and provided W1th the pack-
ing-ring b. Around the disk B is the ring D,
whose inner edge is bored to make an easy fit
on the rim of the said disk; but by means of

 the packing-ring b a steam- tlght jointis main-

30°
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“hold thevalve steachly on 1ts seat.

tained between the said ring and the said disk.

The mechanism and operation of this kind .

of valve are so well understood as to need but
[ittle description. The pressure of steam on
the bottom of the ring D holds it against the
steam-chest cover or other plate above, and

by means thereof the pressure of steam is ex-

cluded from the top of the disk B. It will
therefore be seen that the area of the disk
upon which the steam presses upward will

counterbalance an equal area on the valve

uponwhwhthesteampresses downward; hence
the respective. areas of the disk and’ valve
may be made of such relative proportions
that the excess of pressure downward on the

valve more than the upward pressure on the.

disk will be only so0 much as is required to
The thick-

ness radially of the ring D should be only so
much as that the exposed surface upon which

- the steam may press upward will insure a

50

tight joint between the ring and the cover
above,

| be dulable beca,use of the small weumﬂ -Sur-

face a,bove To obviate this difficulty I have
devised the flange d, attached to the ring on
the 1inner edge, and made a part thereof. TThe 55
ﬂange adds greatly to the wearing-surface of
the ring, and may be extended mdeﬁmtely to-
ward the center of the ring, but does not add
any surface upon which the steam can Press.
Therefore the addition of the flange tothering 6o
does not increasethe friction of the ring against
the cover above. It is found that by means
ofthe reciprocation of the valve, and by means

also of the unequal distribution of iriction on

‘the surface of the ring, the ring turns moreor 65

less on the disk, first one way and then the
other way, asthe VELIV@ reciprocates. Itisfound

-also that the ring usually turns more in one

direction than it does in the other, so that 1t

1 frequently makes entire 1ev01ut10ns around 70

the disk, although the reason for such revolu-
tions is not apparent. As a result of all this
turning and revolving of the ring, the ring
wears unequally The outer part, Pecause it |
travels farther, wears faster than the Inner 75
part.  To overcome this difficulty and to make
the ring wear evenly, I have devised a system
of circumferential grooving, d’, on the face of -
the ring, as shown in the dmwmﬂs _
To illustrate my system, suppose the face of 80
the ring were plated or covered with broad cir-
cumferential lines or bands—say one-quarter
of an inch broad: Of the metal on the surface
of the ring that is represented by any one of |
these lines or bands, so much of it should be 8 5 _
removed by grooving, as aforesaid, as that-the
remainder shall bear the same pr opmtwn to
the whole of the metal in this band,before the

'groovmg, as the distance that this band trav-

els, in making a revolution around the disk, go
beals to the dlst&nce that the outside b&nd
tr :ewels 1n makmn the same revolution. For

‘example, if the radius of the outside band of

the ring be six inches, the band whose radius

is five inches will travel five-sixths (3) of the g3
distance of the outer ring, and it will require
five-sixths (&) of its" metal for wearing pur-
poses. The other one-sixth (1) should be re-
moved. So the band whose radius is four .
inches will move a comparative dlSt"LllGe that 100

will be represented by four-sixths, (%,) and

A ring so thin, howevel would not | should hzwe two-sixths ( ) or one- thlrd (g) of
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1ts metal removed, and the band with a three-
inch radius should have the one-half of 1ts
metal removed.

I do not confine myself to the mathematical

5 theory upon which my system 1s based, as this
theory can be carried out in-practice 01113? ap-
proximately; but any approximation of this

- theoryin practice will produce a ring that will
give better resultsthan the ordinary ring with-
IO Out 2rooves.

In operating a valve provided with mech-
anism such as I have described, steam isliable
to get 1nto the grooves d. As an accumula-
t1011 of steamin these grooves might destroythe

15 equilibrium of the ring, I have devised the

holes O, leading from the bottom of the grooves

into the inner part of the ring, where ACCeSS 18

had to the exhaust-chamber of the valve, by

means of which any possible pressure of steam
20 1n these grooves will be avoided.

I am aware that a balance-valve has been
provided with a disk encircled by a wearing-
ring, the latter having a bearing on the ander
face. of the steam- chest cover or plate, and

25 hence I make no broad claim to such parts.
In my 11np1‘ovement I provide said ring with
a flange that increases its “WG‘L]‘IHO-SulchGG
Wlthout Icreasing. its exposed s’te*‘nm area
while 1n 01)61‘*%131011. Thus I am enabled to use
30 acomparatively thin ring, and still insure am-

ple wearing-surface and small steam-exposed
area.

What I claim is—

1. Inabalanceslide-valve, the combination,
with the valve A and the disk B, of the 1‘1110 35
D, provided with the flange d, that extends
inw ardly and forms an 1]1(31‘(3’186(1 Wearimg-Sur-
face, substantially as set forth.

2. In a balance slide-valve, the ring D, pro-

vided with grooves, as hereinbefore descrlbed 40

adapted to secure a more uniform wearing of
the surface of the ring than the ordinary rings
made without grooving, substantially as and
for the purpose Set forth

3. In a balance-slide valve, the combination 43
of the disk B, the ring D, prowded with the
flange and  the grooves d, substantially as
shown and described.

4. Ina balance-slide valve, the cmnbmatmn
with the ring D, provided with the flange d 50
and the ﬂlooves d’, of the holes O, substan-
tially as deser 1bed, and for the pur pose Speci-
fied.

In testimony whereof I have smned this
specification in the presence of two subser 1bing 55
witnesses.

JAMES B. MILLER.
Witnhesses:

C. H. DORER,
ALBERT 1. LYNCH.
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