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“when fitting the plug to the casing.

jection stated.

"UNITED STATES

PATENT OFFICE.

JOSEPH LEWIS, OF SOUTH EVANSTON, ILLINOIS.

ELASTIC BALANCE=-VALVE.

SPECIFICATION forming part of Letters Patent No. 365,136, dated June 21, 1887,
Application filed October 7, 188G. Serial No. 915,519, (No model.)

Lo all whom it may concern:

Be 16 known that I, JosErm LEWIS, a sub-
ject of the Queen of Greatb Britain, residing in
South Kvanston,in the county of Cook and State
of Illinois, have invented anew and useful Im-
provementin Ilasiic Balanced Valves,of which
the following is a specification. | |

1t 1s well known that solid eylindrical plag-
valves are objectionable for steam-engines, in
consequence ol the difference between the ex-

pansion of the metal of the casing and that of

the metal of the plug, and it has been neces-
sary to make an allowance for such difference

Consid-
crable loss of steam occurs in all these valves

by reason of this allowance for difference of
expansion.

My presentinvention relates to a new elastic
plug-valve, which will be steam-tight, and bal-
anced under all variations of pressure and
cxpansion of metals, and thus obviate the ob-
It may be operated with a
continuous rotary motion or with a reciprocat-
ing motion. It is eylindrical, and the con-
struction, whereby isobtained the elasticity to
operate steam-tight under all variations of
heat and pressure, is simple, and, beeause it
18 cylindrical, a slight longitudinal movement
in the casing is admissible and even advan-
tageous, as thereby is secured a more even
wearonthevalve-surfaces. Valvesconstructed
on this principle are applicable to all forms

of steam, gas, and compressed-air engines,-

water, force, and vacuum pumps, and blow-
ing-engines; also for all forms of cocks and
stop-valves for fluids, steam, gas, &e, under
pressure, |

A valuable feature of the invention lies in
the fact that no grinding is required to fit the
plugs, as in ordinary conical plug -valves.
The casing being bored out eylindrieal, the
clastic plugis simply turned to fit easily there-
in, and the fluid pressure expands the valve-
cheeks to fit perfectly tight without excessive
friction, as will be fully explained below.

In the accompanying drawings, which form
a part of this specification, and in which simi-
lar letters of reference indicate like parts,
IFigure 1 i3 an exterior view of my improved

mlm

| 3 18 a longitudinal section.

Ifig. 4 is a longi-
tudinal section upon theline 4 4 of TMig. 1. Tig.
5 18 a transverse section on line 5 5 of Fig. 1.
Fig. 6 is an exterior view of a modification of
the construction shown in the previous figures.
Figs.7and § are sections of this modification on
lines 7 7 and 8 8, respectively, of Fig. 6. TFig.
9 18 an exterior view of a double-headed valve
embodying my invention. Tig. 10 is a trans-
verse section of a single-headed valve as ap-
plied to cocks, stop-valves, &e., and Tig. 11
1s a longitudinal section of the same and its
casing. -

Inthe principal figures isshown a cast-metal
shell, composed of two flat sides, B B, and ends
bd. The interior surfaces of the sides and
ends are recessed to receive the Babbitt-metal
facings I' . I prefer to apply this Babbitt-
metal while the shell is on a steel mandrel to
securc a perfect opening through the shell,
both in form and size. .

A A are the expanding-checks. They are
separate pieces, and arc best cast inn metal
molds, so that when the castings are removed
from the molds they will easily fit the bab-
bitted hole in the shell. The outside of the
cheek-pieces is covered with hard sheet-brass
Ii I or other suitable material.

Whilein the flat state the exhaunst-port open-
1ngs hereinafter mentioned are punched out of
the brass sheet, and a number of small holes,
¢, are also formed therein and countersunk on
the outside. Then the plates are bent into the
proper form by rollers in the usual manner;
or these plates can be cast of any suitable ma-
terial which forms a good wearing-surface, in
proper form, and with all the openings com-
pletely formed therein.  The plates are placed
in the mold in which the cheeks are cast, so
that in the casting of the latter the metal will
run into and fill the holes ¢, and thus securely
attach the plates. The spots of alloy thus ex-
posed on the valve-surfaces will act as anti-
friction strips. The check-pieces have hollow
interior shanks or guide portions, ¢, which en-
ter the shell transversely and fit against the
babbitted sides and the ends thercof.

D D are recesses intheshanks of the valve-
cheeks, which are filled with agbestus packing
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cold water is. used, thus forming tight Jointe

- between the valve-cheeks and the shell, and

yet slightly elastie ones.

Inthe manufacture the cheeks may be p]aced
in the shell, and an ordinary bolt, passing
through the cross-arms m of the two cheeks,
be used to clamp them together, while they

are turned to thesize required, but when com-

- pleted for use they are fu rmshed_ with an elas-

tic or yielding clamp. This may be formed
by the bolt M and springs R R. (See Figs, 4

and 5.) The tension of these springs should
be such as to nearly balance the intended fluid
pressure to which the wvalve is subjected 1n
use~~that i8 to say the fluid pressure exerted
upon the interior surfaces, s s, of the valve-
cheeks and tending to force the cheeks out-
ward and apart from each other. The par-
ticular form of springs and their manner of
application is of course quite immaterial, so
long as they are Stronn‘ enough and perform
the office designated. They can be adjusted
by tlghtemng or loosening the nuts upon the
bolt, so that the cheeks will operate steam-
tlght without exerting excessive friction on
the casing. The-crOS_s-arm_s of the cheeks are
recessed properly to receive the springs, and

16 18 desirable that both springs and bolts be
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nickel-plated to prevent oxidation. Instead
of a single tension-bolt two or more may be
used. as the case may require.

H is a pipe secured by bolts h, passing

‘through its flange into the ends b b, and rep-

resents the central exhaust connecting w1th
the central opening of the valve. AS ShOWﬂ
the ports O O are steam-ports, while the ports
P P exhaust into the center and thus commu-
nicate with pipe H. The valve rotates or os-

cillates upon the pine H and spindle K, and-

its operation will be obvious to those skllled.
in the art.

In Figs. 6,7, and 8 a modified form of tengion

spring is employed which may be preferable

where strength is required to balance the
pressure on large valves. It consists of a hub,
C, with lateral arms ¢, slightly inclined, as
shown so the extremities only of the arms will
rest upon the cross-pieces of the valve-cheeks.
In Fig. 9 a double-headed valve is shown,
each head being elastic and constructed ac-
cording to my present invention. Where the
head i1s thus duplicated any suitable connec-
tion may be used to connect the -two heads to-
gether, as by a pipe, L, similar to the pipe H,
and attached to the heads in a similar way by
flangesand bolts. Itisrequisite in the double
valve that the two heads be secured to the con-
nection with the steam-ports of one exactly in
line with the exhaust-ports of the other. Ipre-

fer to make the heads and conneetion 1. sepa-.
rate, because theyare then more easily manip-

nlated. Heads of allsizes can be made to gage,

ready to operate singly or in multiple, as re-

quired, and the pipes L be cut to any length
desired.

365,136: -

in connection with a suitable casing, J J, and

in a form adapted to use with cocks and valves
for all fluids under pressure. Inthis form the
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cross-arms m are dispensed with, and modified
springs p, spanning the openmﬂ‘s through the
shanks of cheeks, are employed. The casing
is provided with a cap and stuffing-box at L/,

,and a stuffing -box, N, surrounds the outlet-

pipe. The fluid enters the passage R and fol-
lows the arrows to each end of the plug into
the ports S S, corresponding to the steam-ports
O O, the pressure actlng to spread the valve-
cheeks apart, but is controlled by the bolt
and springs. 'The exhaust-ports T T corre-
‘spond to the ports P > and open to the central
exhaust, as in the other figures. -

V V are outlet- -passages; and 1t wﬂl be no-
ticed from Fig. 11 that one of them is open to
one of the exhaust-ports while the other is
closed. Of course as the plug revolves these
passages are opened and closed alternately,
and the same result follows if the plug. is oscﬂ
lated one-fourth of a revolution. |

For special purposes the passages V may
be placed in various positions. The valve-
spindles I may in small apparatus be in one
piece with the shell, as here shown; butin re-
spects not here mentloned theapparatusshown
in thege figures is similar to that 1llustrated 10
the previous figures.

- I claim—
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1. As a new menufftcturea the plug-valve

“having elastic or expanding cheeks and a cen-
tral exhaust, substantially as set forth.
2. The plug -valve provided with expand-

' ing cheeks, and a yielding clamp resgisting the

-expansmn of the cheeks, substantlally as

specified.

3. The plug-vaive consisting.of the shell,
the expanding cheeks, and the yielding clamp,
all combined and operating subsbantmllv as
specified. -

4. The shell, in combination with the ex-
panding cheeks, having shanks fitting trans-
vergely in said shell, and the bolt and springs

’[Co'
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‘holding the cheeks tO'—"‘etheI' and resisting the

pressure upon them, eubstantlelly as specl-
fied.

- b. The shell 0pe11 transversely to receive
‘the cheek -shanks, and having a central ex-.

haust, in combmatlon with the expanding
cheeks having shanks entering the shell and

ports open to said central exhausb and a clamp -

holding the cheeks together, substantnl]y as
Spe01ﬁed |

[2C

6. The sheIl n .eombmabmn Wlth the ex- |

panding cheeks and the packing confined in
the recesses D in the httet substa;ntwdly as
specified.

7. In a valve, the etpandmg cheeks covered
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by the brass platee B, cast upon the cheelk

with its metal filling the countersunk open-
ings in the plates, substantially as specified.
8. Inavalve, ashell, in combination with the

expanaing cheeks havmrr the hollow guid-

The invention 18 ehfmn 10 FJgs 10 and 11 i ing-shanks, the open pmts, and the. mterlm
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surfaces, s s, to receive the expanding press- | therein, the casing having an open sgpace ab

ure of the steam, substantially as set forth. each end of the plug to balance the pressure 1o
Y. The valve-casing, in combination with an | thercon, substantiall y as speciiied.

elastic plug-valve having ports, as set forth,

5 and a central hollew spindle serving as an ex- JOSEPH LEWIS.
haust, substantially as specified. Witnesses:
10. The valve-casing, in combination with H. M. MUNDAY,
an elastic plug-valve rotating or oscillating EDW. S. HVARTS,
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