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(No model.)

To all whom it may concerr:

Be 1t known that I, Joan D. OLDS, of Fort

Wayne, in the county of Allen and State of
Indiana, have invented certain new and useful

Improvements in Balanced Slide-Valves; and
1 do hereby declare that the following specifi-
cation, taken in connection with the drawings

- furnished and forming a part of the same, is
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a clear, true, and complete description of the
several features of my invention.

In my improved balanced valves 1 employ
between the face of the balance-plate and the
back of a box-valve, three independent steam-
spaces, which communicate with passages ex-
tending through the valve from its back, and
this feature in construction has heretofore
been embodied 1n connection with prior valve-
plates which were either confined in position
by loeking-bolts or open tolive steam at their
backs, and also iIn connection with valve-
plates backed by aflexible mefallic diaphragm
and baving a chamber back of said diaphragm
always In communication with the interior of
the valve and the exhaust-passages. As con-
structed and arranged by me, there 1sa cylin-
drical chamber at the back of the balance-
plate, which is not accessible either to live
steam or to exhaust-steam, and said chamber
is cylindrical, and is partially occupied by a
packed cylindrical piston which forms the
back of the balance-plate, and the latter has
a central stem which extends through the
cover of the valve-chest. With this organi-
zation the expansive force of steam inter-
posed between the balance-plate and the valve
can obviously more effectually lessen their
frictional contact than when the back of the

. plate 1s exposed to live steam, or 18 1n direct
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communication with the exhaust-passages by
way of the interior of the valve, or when the
plate is confined in its position by locking-
bolts. |

Another portion of my invention relates to

- balance-plates which have a piston within a

45

50

cylinder, and its objeet 18 to enable such a
plate to be readily moved toward and from
the valve, and to afford to the piston complete
freedom of movement in its cylinder without
impairing the packed joint between them. I
have heretolore nearly obtained said desired
freedom by relying upon metallic packing-

18 use with an engine-cylinder ;piston.

'rings and bearing-springs, as set forth in my

application for Letters Patent filed June 23,
1884, Serial No. 135,767, and with that organi-
zation the pressure of the packing against the
wall of the cylinder 18 uniform, and therefore
the springs must be heavy enough to serve
the required purpose under the maximum
pressure of steam, and are consequently much
heavier than 1s required under lesser press-
ures.
contraction of the valve, the plate, the piston,
the packing, and adjacent parts, necessitate
complete freedom of movement within certain
limits, and also a practically perfect-packed
joint between the cylinder and piston, and to
attain these seemingly antagonistic ends I
now employ light springs, which are relied
npon merely to locate the metallic packing-

‘rings concentrically, and I rely upon steam-

pressure for setting said rings against the cyl-
inder, and thus for the first time, as 1 believe,
1n this connection provide for a packing-con-
tact which is always proportioned to the press-

| ure of steam within the steam-chest, and it

will be obvious that the presence of steam at
the back of the packing-rings will in no man-
ner interfere with the free tilting or rocking
movement of the balance-plateand piston dur-
ing their adjustment to the valve.

I am aware that steam has heretofore been
employed for controlling metallic packing in
steam-engine cylinders; but I am the first, as
I believe, to organize a balance-plate piston, so
that steam could be relied upon for controlling
the packing, with results not accruing from
This
portion of my invention has been devised for
use with a box slide-valve, and will be illus-

trated and described in that combination; but

1t will be obvious that it may be used in con-
nection with any variety of slide-valve with
which a balance-plate is desirable.

1t will be observed that I have sought to
provide for the balance-plate piston a certain
freedom to filt or rock in all direetions, and it
will be obvious that such means as are or may
be provided for externally controlling the
balance-plate must also be so organized as to
not 1mpalir saild rocking or tilting capacity,
and that properly-packed joints at the neces-
sary openings through the steam-chest must
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1t 1s obvious that the expansion and
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also be provided for. I have therefore con- | the air-check valves detached from the steam-
_ structed the balance-plate pistonwith a rigid |

stem, which loosely extends through a gland
1n the steam-chest side or top, asthe case may
be, and is provided in said gland with metal-
lic packing having contact surfaces which are
at right angles to the stem, and also with con-

- tact surfaces at the periphery of the stem, and
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10 pelled.

also with the interior of the gland, these be-
ing alternated, so that the stem can be canted
or tipped In any direction without impairing

the packed joint when considered as a whole. |
For moving the balance-plate from the valve

the outer end of the piston-stem.is threaded

and provided with a nut, which has its bear-

ing on the outer end or cap of the gland.
Balance- plates as heretofore constructed,
both with and without pistons, have been pro-
vided with stems or bo.ts and nuts, and even
with a single rigid central stem and nut, and
also with a swiveled central bolt; but none of
sald prior organizations known to me will
Serve my purposes. |
- Another portion of my invention relates to
automatic means for the free discharge of air
from the steam-chest upon the initial intro-
duction of steam, or, as in a locomotive, while
in motion, without the use of steam in the
chest or engine-cylinder. The prime value
of this portion of my improvement is in a
combination including a balance-plate having
a piston and metallic packing-rings, because
it is desirable that all the parts be speedily
heated and expanded with uniformity, and to
that end ‘1 employ one or more check-valves

which are normally open and are held open

by springs at, say, from ten to fifteen pounds
pressure, but which will close under greater
pressures, so that the air will be promptly ex-
In this same’ connection I have also
devised another feature by which the undue
condensation of steam within the balance-
plate piston and its ¢ylinder is practically ob-

~ viated, and this 13 accomplished by providing
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the eylinder which contains the balance-plate
piston with an inclosing-shell which affords
an annular steam-space, thereby keeping said

~ cylinder and its eoutent-s at as high a temper-
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ature as possible. |

To-more particularly describemy invention,
1 will refer to the acccompanying four sheets
of drawings, in which— |

Figure 1 18 a vertical central longitudinal
section of a valve-chest and a balanced valve
embodying my improvements, and illustrates

~ 1n section a portion of a steam-engine cylin-

6C

_ ance-plate.

der. I'ig. 2 is a vertical central cross-section
of the same. Iig. 3isa top view of the steam-
chest. Fig. 4 is a bottom view of the steam-
chest cover detached. FXig. 5 is a top view of
the balance-plate, its piston, and stem, but
with the piston-follower removed. Fig. 6isa
plan view of the bearing-face of the bal-
' Fig. 7 18 a top view of the slide-
box valve. Fig. 81s a sectional view of said
valve on line o, Fig. 7. Figs. 9 and 10 are re-

spectively side and sectional views of one of |

| the valve-rod f' is attached.

bearing - surface, ¢

chest cover.

A wvalve embodying my improvements is

used in connection with such a steam-engine
cylinder, A, as is provided in 2 usual manner

with induction-ports ¢ @’ and passages through

which steam is entered te opposite ends of the
cylinder, and also through which it is ex-

hausted into the central exhaust-port, ¢?, and

its passage, these ports being located in the
raised valve-seat a’, formed either integrally
with the cylinder or upon a separate plate

thereon. The steam-chest B, or ‘‘valve-chest,”’

as 1t i1s sometimes called, has a rectangular
rim, b, constituting sides and ends, and at its

| front a gland, ¥, for a valve-rod. The cover
¢ of the steam-chest may be either the side or

top thereof, according to circumstances, and
1t 1s bolted to the cylinder in the usual man-
ner, thus confining the rim b in position. This

cover at 1ts Inner side has a cylinder, ¢, sub-

stantially as beretofore; bat as a novel feature
it is surrounded by an annular steam-space, ¢,
between said cylinder and the vertical wall of
the cover, which serves as an outer shell for
the cylinder. _
several spaces by webs, as shown, but these
latter may, if desired, be perforated so as to
open communication from space to space.

This steam-spaceis divided into
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Upon the cover are two check-valves, d, which -

guard openings through the cover into said
steam-space, and they are provided with com-
paratively light springs, which keep said-
valves normally open for the free passage of

100

alr from the steam-chest until the steam-press-

ure therein is sufficient to close them, thus
providing for the free discharge of air and
the prompt heating of the metal parts in the
steam - chest, and a consequent uniform ex-
pansion thereof. At the center of the steam-
chest cover there is a gland having an exter-
nally -threaded recessed neck, ¢!, and an in-
ternally-threaded sleeve nut or cap, ¢'. The
slide-valve C is of a well - known box form,
having sides, ends, and back or top e, and has

Fig. 1, but has end flanges at its ends, which
overlie corresponding portions of the valve-
seat, as shownin Ifig. 2. Thisvalve isloosely

105
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‘no flange at its front or rear side, as shownin

IIS |

inclosed by a rectangular strap, f, to which

strap, as in very short steam-chests, the valve-
rod 18 sometimes passed through the wvalve
within a tubular web, which loosely receives

Instead of this

120

the rod. The top or back e of the valve con-

talns a novel feature in construction, in. that
it has a central recess, ¢, surrounded by a
Ribs or bars affording
bearing - surfaces have heretofore been em-

ployed at thebacks of such valves; but I know =~

of .none so arranged as to afford an inclosed

central recess.

The balance-plate_D.embodies various novel

features. It has a piston, g, which occupies
the eylinder ¢', and for the first time, as I be-
lieve, is provided with metallic packing-rings

¢, having back of them steam -spaces ¢g* and
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steam-passages ¢°, which afford ecommunica- | condition as to pressure (be it more or less or

tion between said spaces and the interior of
the steam-chest, as clearly shown n Figs. 1
and 5. Light expanswe sSprings ¢‘ are also em-

ployed for keeping the metal rings normally
concentric with the piston, but the pressure of
steam forces said rings into packing contact
with theeylinder. A follower, ¢°, issecured on
the back of the piston, and properly guides the
packing-rings. The stem ¢° of the balance-
plate piston is rigid, eylindrical, and smooth,
exceptatitsouterend, where it is threaded for a
short distance and has a nut, ¢, fitted thereto.
The hole in the chest-cover is larger than the
stem, and S0, also, 18 the hole in the sleeve
nut or cap ¢ of the gland Within said gland,

in a recess in the neck ¢’, there is a flat pack-

ing ring or washer, 7, which snugly fits the
Stem g’ but loosely OCCHPIGS the interior of the
g]and-neek ¢’, and on said ring 7 there is a
flanged packing-ring, /', which loosely incloses
the stem ¢° but snugly occupies the interior of
the neck ¢’. The coincident surfaces of the
gland-cap, flanged ring, flat ring, and bottom
of the neck-recess are truly parallel, and en-
gage with steam -packing contact when the
cap ¢* 1s lightly screwed down; but the stem
18 free to be rocked or tilted because it is
closely engaged only by the flat ring, which
at its periphery does not closely engage with

the interior of sald neck ¢. In some cases I
also use a second flat ring or washer, tightly
fitting the stem between the flanged ring and
the cap, but loosely oceupying the latter.
Between the follower ¢° and the coincident

- surface of the top of the cylinder ¢/, 1 employ
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an expansive spiral spring, 7, which encircles
the stem and enables the balance-plate to be
more readily advanced by endwise pressure
on the stem; but while thisspring is desirable,
1t may be dispensed with without departure
from my invention.

- The bearing-face £ of the balance-plate D,
as heretofore with other forms of balance-plate,
has three parallel flat side ribs and flat end
ribs connecting them, thus torming a central
recess, k', and two side recesses, k* and &, which
respectively correspond in area with the ex-
haust-port ¢* and the steam-ports ¢ and «’. It
will be readily seen that when in position on
the valve these recesses form closed chambers,
and that as the valve 1s moved to and {ro (see

TF'ig. 1) the chambers £* and %’ are alternately

placed in communication with the central re-
cess, k', by way of the recess ¢ in the back e
of the valve, and that at a certain position of
the valve all of said recesses are closed, but
that the two side recesses, £* &’, are alternately
opened to the space within the steam-chest.
The recess ¢ in the back of the valve opens
into the interior of the valve by way of one
or more (four, preferably) passages,{, asclearly
shown 1n Figs. 7 and §, so that whichever re-
cess or chamber ¥, X°, or &’ the recess ¢ may
pe In communication with the pressure there-
in will eorrespond with the condition as to

a partial vacuum) as is or may be present in
the valve-ports ¢, @/, and ¢’ when either two of 70
them communicate with the interior of the
valve. 'The valve has also two or more other
steam-passages, m, preferably four, as shown
in IKigs. 7 and 8, which extend from the back
of the valve through to its face near its sides, 75
and are 8o located in the bearing-surface of
the valve that while they will at times be co-
incident with their respective steam-ports ¢ «'
they will never be coincident with the central
or exhaust port, a* 80
- It will be readily seen_ that as the valve is
moved the pressare between the balance-plate

and the valve within the chambers k2 and * will

alternately correspond with the varied press-
ureofsteam withinthe cylinder,and that steam 85
will be alternately exhausted from each of said
side chambers into the central chamber, ', and
thence into the 1111381?'10[‘ of the valve, thus as I
believe, for the first time with a box- slide
valve providing for a substantially equal go
pressure on both sides thereof, because I have
for the first time employed these intervening
steam-chambers with a balance-plate having a,
piston within a cylinder or chamber,which is
neither accessible to live steam nor in com- g5
munication with the exbaust-passages by way

of the interior of the valve.

Having thus described my invention, I elaim
asnew and desire to secure by Letters Patent—

1. The combination, substantially as here- 1co
inbefore described, of a balance-plate having

a packed eyhndrlcal piston at its back within
a cylinder, non-aceessible either to live or to
exhaust steam, a slide-box valve, steam spaces
or chambers between said valve and plate, and 105
passages extending through the valve toward
its face and communiecating with said chambers
during the sliding movement of the valve.

2. The combination, substantially as here-
inbefore described, of a balance-plate having 110
at 1ts back a paeked cylindrical piston W1th1n
a cylinder, and also having at its face three
recesses 60 serve as pamllel steam spaces or
chambers, a three-port valve-seat, and a slide-
valve recessed at its back and provided with 115
one or more passages from its back recess to
its interior, and one or more passages from its
face to its back outside of its back recess.

3. The combination of asteam-chest having
a circular chamber or cylinder, a slide-valve, 120
and a balance-plate having a piston prowded
with metallic packing, and with steam-spaces
back of said packing which communicate with
the interior of the steam-chest, substantially
as described, whereby the pressure of the pack- 125
1ng 1s graduated to the pressure of steaminthe
chest and said balance-plate enabled to freely
tilt or rock during its adjustment, as set forth.

4. The combination,with a box- slide valve,

a steam-chest having 2 suitable cylinder in 1ts 13G
side or cover, and a balance-plate having a
steam-packed piston within gaid cylinder and
capable of tilting in all directions therein, of

pressure within the valve, and therefore with | a partially- threaded central rigid stem on said
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piston,which extends loosely through theside | heated and expanded with umformlty, as set
or cover of the steam-chest, and 1s provided | forth.

with a packing-gland, arnd a nut substantially 6. The combmqtlon,wwh a Steam- chest and a
as described, whereby the pressure of the plate | eylinder therein for receiving the piston, of a

5 upon the valve is limited without impairing | balance-plate and an outer shell for affording 20
1ts capacity to tilt in all directions in adjust- { an annular steam-space between it and said
1ng itself to the coincidentsurface of the valve, | cylinder, substantially as described, whereby
as set forth. sald cylinderandits contents can be maintained
5. Thecombination, with a steam-chest con- | at a high temperature and condensation obvi-
10 taining a .balance-plate piston and metallic | ated therein, as set forth. -

- packing, of one or morenormally-open check- '
valves,which will close under the working- JOHN D. OLDs.
pressure of steam, substantially as deseribed, Witnesses:
whereby air is readily discharged from the | - Pririe I, LARNDR |

15 chest and the metallic parts therein speedily ! HowELL BARTLE. S | B
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