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To all whom it may concern :
Be it known that I, FRANK M. STEVENS, a

citizen of the United States, residing at Con-

cord, in the county of Merrimack and State

5 of New Hampshire, haveinvented certain new
and usetul Improvements in Valves, of which
the following is a specification.

This invention relates to cup-shaped valves

which fit over hollow fixed seats and rotate
‘10 or oscillate thereon, the valve and seat hav-
Ing coinciding ports, and an axial stem being
provided through whieh to operate the valve.
A valve of this character is shown in my pat-
ent of July 16, 1878, No. 205,982, upon which
15 my present imvention is an improvement.

In the accompanying drawings, Figure 1 is
a vertical mid-section of the valve and its seat,
chest, and stem. TFig.2 is a horizontal sec-
tion of the same, taken in the plane of the

2o line # x, the valve being partly in plan. Tig.
3 18 a side elevation of the stem removed from
the valve and valve-chest, and Fig. 4 is anin-
verted plan of the head of the stem which en-
gages the valve. |

~ The valve is represented in the drawings as
applied to a steam-cylinder, lettered A, (a por-
tion only of which is shown,) to control the ad-
mission or discharge of steam through its port
¢, and 1 will so describe it hereinafter, but it
30 18 equally applicable to controlling the flow of

other fluids in other connections.

Let B designate the valve-chest, provided
with an inlet or outlet opening, b; C, the
valve-seat, provided with ports ¢ ¢; D, the

35 valve, provided with ports d d, corresponding
to those of the seat, and I the valve-stemn.

The valve and its seat have each the form
of a cylindrical or slightly conical cup, the
seat fitting inside the valve, and the ports ¢

40 and d are formed in the side walls of the valve
and seat. The contact-surfaces of the valve
and seat may be cylindrical, but are prefera-
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bly slightly comnical, that the wear may be

taken up, and are ground to fit each other ac-
45 curately, although not necessarily closely.

I have shown thevalve and seat as inverted
cups with a vertical valve-stem; but this posi-
tion may in some cases be reversed, or the de-
vices arranged at some intermediate inclina-

50 - tion,

the socket ¢’ a cross-oroove. into which the
) 8 ]

The valve-chest B is secured to the cylinder
A by bolts or screws in the usnal manner, and
1s provided with a gland, ¢, for packing the
valve-stem E. The seat C is secured in place
by means of a bottom flange, and the valveis 55
made deeper than the seat, leaving a clear
space, f, above it, which space communicates
with the interior of the valve-chest through
holes or openings /7, in order that the steam
may have access to it, and thus counterbal- 6o
ance the pressure from above, which tends to
force it down tightly upon its seat: So faras
described there is no present novelty in this
valve, the parts and features thus far referred
to being shown in my own patent, hereinbe-
fore recited.

A valve of this character is apt to lift from
Its seat at times, especially when used as an
¢xhaust-valve, thus causing leakage; and itis
also liable when turned suddenly to tilt some- 70
what upon its seat, or be forced to one side,
thus wearing unevenly and also induacin g leak-
age. Lo obviate these and other defects is
the object of my present invention.

Lprovide, first, a means for holding the valve 7«
to its seat, consisting of two shoulders or bear.
Ing-points on the stem, whose relative distance
can be adjusted, one being at the bottom of
the stem and bearing down upon the top of
the valve, and the other being above this pomnt 8o
and bearing up against some fixed part.

I torm the valve-stem in a separate plece
from the valve and provide its lower end with
a head, ¢, which engages a socket, ¢/, in the
top of the valve. By this construction the
valve and stem, when in place, are compelled
to move together; but the stem may be lifted

65

oft with the valve-chest, leaving the valve in

its place on the seat. |

The head g is preferably a cross-head, and go
head fits; but any other suitable form of head
and socket may be employed, if preferred, as
a square or X shape. |

The valve-stem will usually be operated
through a radial arm, F, which is fixed to 163
and as this arm is turned to one side there is .
a slight tendency to tilt the stem in its bear-
ings in the gland e, in which the stem may
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| have some slight lateral play. Any tilting 100
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movement that may thus be imparted to the | ing for the bottom edge of the valve and keeps

- stem will not in my construction be communi-
cated to the valve, there being sutficient loose-
~ ness at the connection between the stem and
¢ valve to permit the stem to tilt without affect-
ing the valve, to which it can impartno other
than a rotary movement.
If the stem and valve were fixed solidly to-
~ gether, as heretofore, the tilting of the stem
1o would cause a corresponding tilting of the
valve upon its seat, and thus induce unequal
wear of the valve and seat. |
The valve-stem is formed in two parts, on
one of whieh is a downward-bearing point, /,
preferably the lowest point on the valve-stem,
which bears downwardly upon the valve and
holds it to its seat, and upon the other partis
an upward-bearing point, /', adjustable with
relation to the point %, and which bears up-
wardly against some fixed part, as the roof of
the valve-chest, to keep the point2from lifting.
I prefer to make the two parts of the valve-
stem to work one within the other, the outer
part being a tube, ¢, and having the bearing-
point A formed upon it as a shoulder, and the
inner part being a rod or tube, j, screwing into
the tube ¢ and projecting normally beyond 1t
at both ends, its lower end forming the bear-
ing-point %, and its upper end being provided
with a head, by which it may be turned. DBy
screwing the part j up or down in the part ¢
the distance between the bearing-points # and
I may be adjusted, and when properly ad-
justed, so as to hold the valve down firmly
35 upon its seat without causing any binding or
undue {friction, a set-nut, j/, 1s screwed down
tightly upon the top of the tube 4, thus pre-
venting further rotation of the two parts rela-
tively to each other.
The outer tube is engaged by the lever If or
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other provision for rotating or oscillating the |

valve, and the inner tube and valve move
with 1t.

I provide the valve-stem with an oil-duct, &,
extending downward through it from an oil-
supply above the gland e to its lower end,
where it communicates with the steam-space f
through a hole or opening in the top of the
valve. This duct may be an annular space be-
tween the parts ¢ and j of the valve-stem, orit
may be, as I prefer, alongitudinal bore through
the center of the part j, which thus becomes a
tube, and at its upper end it communicates

50

with any suitable oil-cup [, or with some other |

g5 oil-supply; but this I do not herein claim, asit

~will be made the subject of a separate applica-
tion. |

To insure the even movement of the valve
upon its seat, and to prevent its tilting or be-
ing forced to one side when turned suddenly,
thereby causing unequal wear and consequent
leakage, I form an annular groove, , around

6o

the bottom of the seat, which groove embraces

the bottom edge of the valve, and its outer side
63 or annular shoulder, n, prevents any lateral
movement of that edge away from the valve-

it from being forced down so tightly upon 1ts
seat as to bind thereon.

I prefer that the valve should bear more

foreibly upon the bottom of the groove m than
it does acainst the surface of its seat, that the
wear at its contact with the seat may be re-
duced to a minimum, and that for use with
steam the valve shall conform accurately and
closely to its seat, but shall ordinarily not act-
nally touch it, being borne and guided wholly
by the groovem. To maintain this proportion
in use as the valve wears, the width of bear-
ing-surface between the bottom of the valve
and the groove m must be so proportioned to
the surface and coning of the seat that the wear
of the respective contact-surfaces shall exactly
correspond. |

To properly guide the incoming or outgoing
flnid between the valve-ports ¢ d and the cyl-
inder-port a, I provide a deflector, G, of sub-
stantially inverted cone shape, which Is fixed
to the roof of the valve-seat, or is formed in one
niece therewith, as preferred. Were it not for
this deflector the incoming streams of finid
from the opposite ports, ¢ ¢, when my invention
was used as an inlet-valve, would be directed
against each other at the center of the hollow
seat, and would retard each other’s flow to the
port @ ; and, conversely, when used as an out-
let or exhaust valve, the upward stream of

fluid from the port ¢ would impinge upon the

roof of the valve-seat before passing to the
ports c. |

The deflector G obviates these disadvan-
tages, and by deflecting the incoming streams
downward, or dividing the upwardly-lowing
stream and directing it outwardly to the sev-
eral portse,it greatly facilitates and accelerates
the flow of fluids through the valve.

It will be evident that those parts of my

| invention which relate to the connection be-

tween the valve and stem, the retention of the
valve down upon its seat, and the introduction
of oil between the valve and 1ts seat are ap-
plicable also to rotary disk-valves as well as
to rotary cap-valves.

The valve D, whether oscillated or rotated,
moves axially, and by this latter term I desire
to include both of said movements.

I claim as my invention—

1. The conical shell-like slotted valve-seat
C and the hollow annular slotted valve D,

fitted externally upon the said seat, and pro-

vided with a socket, combined with the sep-
arable valve-stem, having its lower end fit-
ted loosely into the said socket and bearing
against the valve to hold it down upon 1ts
seat, and also prevent it from being tilted as
it is moved axially, all substantially as de-
scribed.

2. The inverted cup-shaped axially-movable
valve D, finished internally to fit the valve-
seat exteérnally, and the valve-seat C and

valve-chest, combined with the loosely-con-

nected valve-stem having apward and down-

seat, while its bottom affords a uniform bear- | ward bearing points, substantially as de-
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seribed, one to bear upon the valve and hold
it down to its seat, the other against the chest,
the outer and inner parts of the stem being
made adjustable with relation to each other,
as and for the purpose deseribed.

J. The ported conieal valve-seat having an
annular groove, m, about its base, combined
with the cup-shaped ported hollow shell-like
valve D, finished internally and fitted exter-
nally to the valve-seat, the lower end of the
valve entering the said groove m, and the
valve-shell being longer than the seat toleave
space between the top of the seat and the in-
terior of the valve-shell above it, thereby en-
abling the valve to freely descend and fit the
sald groove and conical exterior of the valve-
seat and take up wear between the valve and
seat, all as deseribed.

4, The axially-movable valve and hollow

ported seat, combined with a deflector located zo
inside the seat, adapted to direct the incoming
or outgoing fluid, substantially as set forth.

9. The axially-movable cup-shaped valve D,
combined with hollow ported valve-seat U, pro-

vided withan annular groove, m,toreceive,and 2g

‘with shoulderntoembrace, the lower end of the

valve and hold it in place laterally, and with
vhe deflector G extended down within the hol-
low valve-seat to direct the Incoming or out-
going fluids, substantially as described. |

In witness whereof I have hereunto signed

Iy name in the presence of two subseribing
witnesses.

30

FRANK M. STEVENS,

Witnesses:
HENRY CONNETT,
ARTHUR O. FRASER.
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