. ol
Searn Balwived Jalre _
e/ FFafenied Se.25/560

. Y, / AV
/
| | . | llt‘M;ln i""’
u
- - L. 4. . |

J ) C N ) ‘ ,’/5 o , ’

N\ NN ‘__,.7,- N7 o Fay.‘ﬁz,

_ 7 - -
AR 7 A N 4, | 7 72
€N : (2 7

b ey # o W/ﬂlfl : //ﬂlli//lfflig
B g _ a4 T ig

I | L7evers
VWitresses. cor.

R o7 P

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C,




o

r"f‘*:_:,....

10

15

20

25

30

35

40

45

00

UNITED STATES PATENT OFFICKE.

JAMES MILLHOLLAND,

OF READING, PENNSYLVANIA.

SLIDE-VALVE.

Specification of Letters Patent-l‘lo. 30,150, dated September £5, 1860.

To all whom it may concern.: _

- Be 1t known that I, Jayes MinLroLLAND,
of Reading, Berks county, Pennsylvania,
have mvented certain new end useful Im-
provements 1n Balanced Slide- Valves for
Steam-Engines; and T do hereby declare the
following to be a full, clear, and exact de-

seription Cof the same, reference being had to |

the accompanying dr: awing and to the let-
ters of reference marked thereon.

My invention relates to improvements in
the construction of that class of shide valves,
in which a cap, fitted to the valve, and bear-
1ng against the underside of the steam chest,
is used for the purpose of counteracting the
pressure of steam on the valve, and thereby
avolding the 1nordinate and  detrimental
fllCthll common to Ordmary slide valves;
and my 1mprovements consist, firstly of a

cap with an inner and outer annular flange,

the 1nner flange being so adapted to a hub
on the valve, that the said hub shall resist
all lateral etmlns imparted to the cap, hav-
ing a spiral spring used for raising the cap
undlsturbed the whole being r1pphe€{ and
arranged in respect to, the Jalve substan-
tially as described hereafter.

My invention further consists in the pecul-
iar application explained hereafter, of one,
or more metallic rings, forming such a paek—
ing between the e‘tp and the valve as will
allow the former to move vertically on the
latter with freedom, and still form an efli-
clent steam tight ]0111t

In order to enable others skilled 1m the art
to make and use my invention, I will now
proceed to describe its construction and op-
eration.

On reference to the accompanying draw-
1110' which forms a part of this epeel”'efltie-n:
I‘lgure 1 is a perspective view of a slide
valve with my improvement; Fig. 2. a trans-

verse section of the same; I‘lg 3, a plan
view of Fig. 2; Iig. 4, a section on the line

1, 2 Fig. 2; Fig. 5, a plan view of Kig. 4;
I‘1g 6, a detached view of the SPring which
intervenes between the cap and the valve
Fig. 7, a detached perspective view of one of
the p‘Lckmo rings, &e.; Fig. 8, an enlarged
sectional view 1lhlet]:'at1ng the mode of ap-
plying the packing rings. !

Similar letters refer to similar parts
throughout the several views.

The lower partion of the valve 1s formed
in a manner similar to that of ordinary shde

and flanges («,

a) adapted to the openings
in the face of the steam cylinder, and the
front edge of the valve having two lugs
(0, b) to which the valve epmdle 1S con-
nected. On the top of this lower portion of
the valve 1s a circular plate or disk (DB)
from which project the central hub ¢, and
annular flange ¢ both disk, hub and ﬂange
being ari anﬂed eoncentmmlhf with each
Other and occupying the position 1n l‘eslaeet
to the Valve, 1lustrated 1n Figs. 3 and 5

(C) 1s the cap eene1etmo of a circular
plate ov disk, having an inner annular flange
(¢) and euter'ennuhl flange (7). The m-
side of the 1nner flange of the cap 1S ar-
ranged to fit snugly to, but so as to have a
free vertical movement on the central hub (¢)
of the valve; the inside of the outer annular
flange of the cap being a short distance from
the outside of the anmular flange (d) of the
valve, as best observed on reference to Fig. 2.

In the space between the flange (e) of the
cap and the ﬂame (d) of the valve Is situ-
ated the spring (D) which is of the spiral
form 1lluet1'f1ted by Fig. 6. This spring is
made of cast iron, by ﬁret turning a hollow
cylinder of that metal, and then cutting a
spiral groove along and entirely through the
cylinder.

In the outside of the annular flange (d),
of the valve are cut two annular grooves
(%, 2) Fig. 4, one groove being a short dis-
tance ebove the other and into 6‘1(311 of these
orooves 1s fitted a peekmo ring (z) a per-
epectwe view ot which 1s ehewn n I‘w T
Each ring is made of cast iron turned pel-
fectly true and afterward severed at one
point, the tendeney of the ring to e‘(pand
when thus severed being eufﬁelently power-
ful to cause the outer edoe of each ring, to
bear with the required force against the in-
side of the annular flange (f) of the cap.

1t should be understood that the underside
of the steam chest cover is planed pertectly
true and smooth as is also the annular strip
() on the top .of the cap (C) which is
caused by the spiral spring D to bear against
the underside of the steam chest with sudll-
cient force to maintain a steam tight joint
at this point without creating inerdinete
friction.

- By making the area of the cap (C) equal
in extent to the area of the face ef the velve,

it will be evident that the enormous and :

detrimental pressure of steam, which, but

valves, there being the usual chamber (A) | for the cap, would be exerted on the V“lee, 1S
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face of the steam cylinder, and the cap

&3

counteracted ; in other words the valve is an

antipressure or balance valve, the elasticity
of the spring (D,) tending as it does to
force the cap and the valve apart, being of
1tself suilicient to maintain the face of the
valve in close steam tight contact with the
in
close steam tight contact with the underside
of the steam chest cover.

In some instances the valve face and cap,
may be so proportioned that the area of the
former shall exceed that of the latter, in
which case there will be a proportionate ex-
cess of pressure of steam on the valve, tend-
1ng to maintain the latter close to its seat,
independent of the tendency of the spiral
spring to accomplish the same end.

The packing rings (¢, ¢) are placed in
their proper position by expanding them
sufficiently to allow them to slip over the
annular flange (d) of the valve, and de-
pressing them until they coincide with the
annular grooves (A, #) within which they
will at once take their proper places.

It will be observed on reference to the en-
larged sectional view, Ifig. 8, that the upper
side of each of these annular recesses is bev-
eled inward, so as to present a somewhat

‘sharp edge on the outside for the upper side

of the packing rings to bear against.
As the tendency of the cap is to move up-

ward it will carry the rings with it, and |
~consequently cause these rings  to bear

hardest against this narrow bearing formed
by the above mentioned bevel of the annular
grooves (A, i), a closer fit will therefore be
insured at this point, than if the ring had a
bearing extending the entire depth of the
orooves. By fitting the annular projection
e of the cap over the central hub (¢) of the
valve, the cap and valve become integral
parts of each other i1n every respect except-
ing that one has a free, vertical movement
independent of the other, so that whatever
lateral strains may be imparted to the cap
during the reciprocating motion of the valve
they are resisted by the central hub only, the
spiral spring and packing rings remaining
undisturbed. It will be observed that there

-

[

30,150

are several openings (%, k) in the top of the
cap (C), there are also openings in the
steam chest cover so that the space between
the cap and the valve 1s open to the external
air, the access of steam to this space being
excluded by the rings (%, <), the two ends of
which are so nicely fitted together as to
form a tight joint.

Although I prefer the use of two packing
rings, I have found in practice that one ring
only 1s suflicient for the purpose. |

My improvement may be readily applied
to slide valves of the ordinary construction,
the circular plate (B) with its central hub
(¢) and annular flange d being bolted or
otherwise secured to the top of the valve.

I wish it to be understood that I do not
claim broadly the use of a cap fitted to the
top of the valve, and bearing against the
under side of the steam chest for the pur-
pose of reducing the pressure of steam on
the valve, nor do I claim the use of severed
rings for steam tight packing, but

I claim as my invention, and desire to se-
cure by Letters Patent:

1. The cap (C) with its annular flanges
(/) and (e), and the spiral spring (D), or
1ts equivalent, when the said flange ¢ 1s so
aclapted to the hub (¢) of the valve, that
the said hub shall resist all lateral strains
1imparted to the cap, and when the whole is
applied and arranged 1n respect to the valve
substantially as specified.

2. The within described application of one
or more severed metallic rings (¢, ¢) fitted
into grooves in the annular flange (d) of
the valve, and bearing against the annular
flange (f) of the cap as and for the purpose
set. forth. '

3. Beveling the upper sides of the annu-
lar recesses (A, 2) so as to present a sharp
edge for the purpose specified. _

In testimony whereof, I have signed my
name to this specification, in the presence of

two subscribing witnesses.
JAMES MILLHOLLAND.

Witnesses:
Hexry Howson,
Cras. Howsox.
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