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App]lcation January 25, 1939, Serial No. 252,810
6 Claims. (CL 251—113) - o

This invention relates to valves and has as its
particular object to provide a rotary plug valve
of superior durability and efficiency in use. To
this end the new valve includes & casing body
having a chamber lined by a sleeve of flexible
material within which the plug is rotatable for
the control of flow, a main feature of the ar-
rangement being that the pressure of fluid in &
line connected to the casing body will cause the
sleeve to be pressed or collapsed against the plug
in a manner to provide an effective seal, while
at the same time the fluid is prevented from
flowing past the sleeve between the liner and the
chamber walls.

In order that the invention may be clearly
understood, I shall describe it with reference to
one practical embodiment shown by way of ex-
ample in the accompanying drawings in which:

Figure 1 is a section of the valve through the
plug axis; . .

Figure 2 is a section substantially on the line
2-—2 of Figure 1;

Figure 3 is a section substantially on line 3—3
of Figure 1; )

Figure 4 is a section substantially on the line
4—4 of Figure 2;

Pigure 5 is a view similar to that of Figure 1
put showing the valve connected in a pressure
fluid line, and .

Figure 6 is a section substantially on line §—8

of Figure 5.

Referring to the drawings, reference numeral’

10 designates a casing body provided with a cham-
ber 11, here shown as cylindrical, which termi-
nates in annular shoulders 12 and 3 which are
surrounded respectively by upstanding flanges 14

and 15 whose inner walls are concentric with

the chamber {f. Lateral ports 16'and 171 com~
municate with chamber 11 and, as here shown,
are diametrically opposite each other and de-
bouch into coupling portions 18 and 19 respec-
tively. The coupling portions as here shown are
constituted by internally threaded extensions,
although any other desired type may, of course,
be utilized. .

The chamber walls are provided, as here shown,
with diametrically opposite axially extending re-
cesses 20 and 21 which extend between the end
shoulders 2 and I3 midway between ports {6
and (1, Figures 2 and 3.

Chamber {1 is lined by a sleeve 22 of fiexible
yubber -and by the term “rubber,” I mean any
suitable composition whether of natural or syn-
thetic rubber. The sleeve 22 includes outwardly

projecting annular end flanges 23 and 24 which

_overlie and substantially completely cover shoul-

ders 12 and 13 of the casing body. Also, the
sleeve is provided externally with integral axially
extending diametrically opposite ribs 25 and 26
whose ends join the flanges 23 and 24. Ribs 28
and 26 are of a size to be received in recesses 20
and 21 of the casing body in the manner most
clearly shown in Figures 2 and 3. Interiorly,
sleeve 22 is provided with grooves 2T and 28 which
extend lengthwise of ribs 28 and 26 and terminate
at about the level of shoulders I2 and 13 of the
casing body when the sleeve is applied thereto
in the manner shown in Figure-2. Midway be-
tween ribs .25 and 26, sleeve 22 is provided with
openings 29 and 30 which register with ports
16 and 17 of the casing body. .

Disposed in grooves 2T and 28 of the sleeve are
strips 31 and 32 of relatively rigid material, such
as a suitable metal. As here shown, the strip
31 is engaged by three screws 33 passed through
registering openings in the chamber wall and
sleeve 22 into threaded openings in the strip.
Strip 32 is similarly engaged by two screws 34.

Rotatable within sleeve 22, which, as here
shown, is interiorly cylindrical, is a cylindrical
plug 35 here shown as being hollow although
closed at its ends by the walls 36 and 31. The
plug is provided with diametrically opposite ports
38 and 39 adapted to register with the sleeve
openings 29 and 30 to permit flow or to be turned
90° to the position shown in Figures 1 to 3 for the
purpose of cutting off flow.

End caps 40 and 41 are secured to the body
10 by mesans of four bolts 42, 43, 44 and 45, these
bolts likewise passing through openings in top
and bottom flanges of the body 10, the bottom
flange being clearly shown at 46 in Figure 3.
Caps 40 and &1 are provided with annular flanges
47 and 48, respectively, which fit within the body
flanges 14 and 15 and overlie the outer portions
of shoulders 12 and 13 so that when the bolts
42 to 45 are tightened the sleeve flanges 23 and
24 are compressed between the cap flanges 47 and
48 and shoulders 12 and 13 so that a fluid-tight
seal is effected between the body 10 and the caps.

Plug 35 has a reduced cylindrical upper portion

_rotatable in a circular opening in cap 40, and

a shoulder 50 at the lower extremity of said

10

0

reduced portion is seated against a shoulder which -

surrounds the cap .opening by a bowed spring
51 interposed between cap 4 and the bottom
wall 31 of the plug. The upper extremity 52
of the plug 35 is squared and received in a simi-
larly contoured socket 53 of a T 54 which is
provided for the manipulation of the plug. The
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socket portion 63 terminates in a skirt 86 within
which are formed lugs 56 and $7 which cooperate
with a lug 58 formed on cap 40 for the purpose
of limiting the angle of rotation of the T to 90°.
As is customary, the T is in line with the axis of
ports 16 and {7 when the plug is in open position
and is in & plane normal to the said axis when
the plug is in fully closed position.

Plug 35 has an easy turning fit in sleeve 22 and
is substantially in contact with the latter through-
out except at the openings and in the zones of
strips 31 and 32. These strips are of such ‘thick-
ness relative to the depth of the sleeve recesses
that when the screws 33 and 34 are tightened,
spaces 53 and 60 will exist between the strips
and plug 35. These spaces may be continued

-upwardly by recesses 6/ and 62 formed in the

superjacent inner walls of the sleeve.

Assuming plug 35 to be in the closed position
of Figure 1 and assuming port i6 to be in con-
nection with a fluid line under pressure, the
pressure enfers around that portion of the
sleeve adjacent port §6 and presses or collapses
this portion of the sleeve against the plug body
so that a tight seal is effected. However, the
pressure cannot pass the axially extending seal-
ing zones defined by the strips 31 and 32 be-
tween ports 6 and 1. Pressure cannot build
up between the sleeve and the plug since it is
relieved by the bleeder passages 59, 64 and 60,
62 and thence upwardly and outwardly between
the plug and cap 40, there being preferably no
packing between these last named elements.
The recesses 61 and €2 may be of any suitable
arcuate extent and, as a matter of fact, may be
omitted entirely since it has heen found in prac-
tice that adequate relief will occur in their ab-
sence. On the other hand, and particularly if

-packing is provided between the plug and cap

40, the middle screw 33 may be removed or
omitted to provide an outlet for the spaces 59
and 6@ which are, of course, in communication
with each other through the plug when the plug
is in. closed position.

In-Pigures 5 and 6 the valve is shown con-
nected in a pressure line with the plug in closed
position and these figures will give an idea of the
behavior of the rubber liner 22 under these con-
ditions.

In tightening the caps 46 and 41 in original
assembly, the flanges 47 and 48 are apt to de-
velop some slack in the end flanges 23 and 24
of the liner. Under pressure this slack is taken
up by a bulging of the flanges in the axial di-
rection of the plug into the annular spaces 63 and
§4 which exist between flanges 47 and 88 and
the plug 35. Such bulging will not occur at the
ends of the anchoring strips 3! and 32, but will
otherwise be present throughout the inner mar-
gins of the flanges 23 and 24. Furthermore, the
oressure will cause such collapse and/or com-
pression of the rubber liner between the an-
choring strips that substantially semi-cylindrical
spaces as at 65 and €€ will exist. These latter
spaces may be the more appreciable due to the
attenuation of the liner due to iis elongation
between the anchoring strips into the spaces
83 and 64.

Thus, between the anchoring strips, the liner
walls tightly embrace the lateral surfaces of the
plug between the plug openings 29 and 39, and
due to the seal afforded by the flanges 23 and 24
and ribs 25 and 26 of the liner, fluid cannot
reach spaces 63 and 64 from the ports 16 and
{7 when the valve is closed.

2,210,336

With the plug in open position, pressure exists
between the sleeve and chamber walls on both
sides of strips 31 and 32 so that the rubber sleeve
adjacent both ports is collapsed against the plug.

In practice, it has been found that when the
plug openings 38 and 39 are of circular shape,
and the sleeve openings 29 and 30 are of the
same circular shape, the lateral edges of the lat-
ter tend to be forced into the plug openings when
the plug is being turned from open to closed po-
sition with injurious shearing effect. I have
found that this effect is avoided at least a large
part, when the plug openings, and preferably the
sleeve openings also, are given the shape par-
ticularly shown in Figure 1. In this figure, it
will be seen that the plug opening 39 is laterally
somewhat elongated and substantially pointed.
With this configuration, when the plug is turned,
this less abrupt lateral contour of the plug open-
ings acts to ease the collapsed sleeve portions
out of these openings without injury to the rub-
ber. It will be understood that, in the preferred
embodiment of the invention, the sleeve hag
openings of exactly the same-form and size ss
the plug openings. The sleeve opening 28 ap-
pears in dotted lines in Figure 2.

While the sleeve is of long wearing material,
it can be readily replaced upon removal of the
caps, the plug and the anchoring strips and
screws.

It will be understood that the invention is by.

no means limited to the exact form and relation
of .parts shown and described. For example,
while the sleeve is shown as having cylindrical
inner walls it is only necessary that the walls
be of circular section and that the plug be simi-
larly shaped, and the sleeve may be made of
suitable material other than rubber. I do not
limit my invention to the form and manner of
association of the various elements except as in
the following claims.

I claim:

1. A valve comprising a casing body provided
with a chamber and lateral inlet and -outlet
ports communicating with said chamber, a rub-
ber sleeve lining said chamber and having open-

‘ings registering with said ports, means effecting

a seal between said sleeve and the chamber walls
confined to zones extending axially of the sleeve
and chamber between said openings, and a plug
rotatable in said sleeve and having a passage
adapted to connect said openings, said openings
and the passage ends being laterally substan-
tially pointed. .

2. A valve comprising a casing body provided
with & chamber and lateral inlet and outlet
ports communicating with said chamber, a rub-
ber sleeve lining said chamber and having open-
ings registering with the said ports, the inner
walls of said sleeve being provided with recesses
extending axially of the sleeve hetween said
openings, strips of rigid material in said recesses,
means connecting said strips with the chamber
walls whereby a seal is effected between said
sleeve and the chamber walls confined to zZones
extending axially of the sleeve and chamber be-
tween said openings, means establishing & seal
betweep the sleeve and the body at the ends of
sald strips, and a plug rotatable in said sleeve
and having a passage adapted to connect said
openings. :

3. A valve comprising a casing body provided

with a chamber and lateral inlet and outlet ports-

communicating with said chamber, the chamber
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axially of the chamber between said ports, &
rubber sleeve lining said chamber and having
ribs received in said recesses, said sleeve having
openings registering with said ports, means con-
necting said sleeve and the chamber walls
through said ribs to provide a seal between said
sleeve and the chamber walls confined to zones
extending axidlly of the sleeve and chamber be-

" fween $ald openings, means establishing & seal

10

15

20°

25

between the ends of said sleeve and the body, .

and a plug rotatable in said sleeve and having a
passage adapted to connect said openings.

4. A valve comprising a casing body provided
with a chamber and lateral inlet and outlet
ports communicating with said chamber, the
chamber walls being provided with axially ex-
tending recesses between said ports, a rubber
sleeve lining said chamber and provided with
ribs engaged in said recesses and having open-
ings registering with said ports, the inner walls
of said- sieeve having recesses extending -along
said ribs, strips of. rigid material in sald sleeve
recesses, means securing said strips to the cham-
ber. walls whereby a seal is effected between said
sleeve and the chamber walls confined to zones
extending axially of the sleeve and chamber be-
tween said openings, means -establishing a seal
petween the sleeve and the body at the ends of
said strips, and a plug rotatable in said sleeve

adapted to connect said openings.
) FRANK

and having a passage adapted to connect said
openings. ) .

5. A valve comprising a casing body provided
with a chamber and lateral inlet and outlet
ports communicating with said chamber, said
chamber terminating in top and bottom annular
shoulders, a rubber sleeve lining said chamber
and having openings registering with said ports,
said sleeve having external end flanges overlying
said shoulders, a plug rotatable in said sleeve
and having a passage adapted to connect said
openings, end caps for said chamber having mar-
ginal portions overlying the sleeve flanges, and
means securing said caps to said casing body and
compressing said end flanges between the .cap

- margins and said shoulders so that a seal is

provided between the caps and casing body.

6. A valve comprising & casing body provided

with a chamber and lateral inlet and outlet
ports communicating with said chamber, &
fiexible sleeve lining said chamber, means estab-
lishing a seal between the ends of sald sleeve
and the body, means establishing a seal between
said sleeve and the chamber walls confined to
zones extending between said openings and ex-
tending between the end seals, and a plug ro-
tatable in said sleeve and having a passage
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