June 2, 1942. F. H. MUELLER 2,285,222
VALVE ’ .
Filed Oct. 31, 1940

g 4 ' y N 2
]/7 i : % 2. s
SZ. — A5 43
) _— i_f;
S0 ' »
27 - ~Z7
e :
6 !
o Exaaill 7 w5

I 27

Z& ,/ /// il ZO
Z2 ﬂ Z3
2z : P

Illl/ ;

AN

///////“/;&\\\\ \
ummm nli
L “IIII

-\

ﬁ

_//?’ ‘i//>/i?;//2:‘ Zﬂ '40‘ . | ‘ » TZ5
2 : ‘
I e N N

PN NS\ l , J

;7" j 5; %34 27 Z0 zé 30 .
7 EE;' .75
26 & 23, &
36 7 o —10.
/] N
23 T~ 7 77 2 “40
B 8 -5~
\ '= N
!
Laa” / A2z by oz _2925;7 6.
720222 2
Z '/,;\/(\‘\\\\\\R\ i °
\ ////I///////// A 4 .
AN N
\ N7

N
0

\\\\\\\\\\\\
4, \\\\\\\\\\\\\\

"I

»;, \\\

3
]




' E’a&en’&é@ "Pune. 2, 1942

UNITED STATES

a5

'PATENT OFFICE

2,285,222

- VALVE
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Application October 31, 1940, Serial No. 363,777

: 7 Claims. -
This invention relates to valves and in par-
ticular to valves in the nature of curb stops

equipped with rotary plugs, this ‘application being

a continuation-in-part of my prior application
~ Serial No. 339,367, filed Jure 7, 1940. An object
of the invention is to produce a tight-sealing yet

easily operated valve. A further object is to pro- -

vide a valve wherein the metal plug is rubber-
encased in a manner to protect it completely
against fluid action in normal use. Other objects

© are to provide for drainage of fluid beyond the

valve when the valve is closed, and to provide for
. easy assembly of the valve in manufacture. The
features whereby these and other objects are ob-
tained may in some cases be employed separately
" alihough preferably conjointly as in the embodi-

ment shown by way of example in the accom-

panying- drawing to which reference will now-

be made.
In the drawing: . : )
Figure 1 is'an axial section of a valve accord-
ing to the invention, the plug being shown in
open position; o R
Figure-2 is an elevation of the valve as seen
from the right of Figure 1, the upper portion of
_ the valve being shown in axial section; :
Figure 3 is a section substantially on
* of Figure 13 . :

Figure 4 is a partié,l section like that of Figure

.1 put showing the valve plug in closed position;

Pigure 5 is a section substantially on line 55
of Figure 1; | SR ’
~ Figure 6 is & section substantially on line 6—8
of Figure 4; - , ’ i

Figure T is a partial section of the valve plug
prior to insertion in the casing; .

Figure 8 is an enlargement of a portion of the
valve plug and casing on the section of Figure 1;
and : :

Figure 9 is a segmental view of another form

of flexible sealing lip. .

Referring to the drawing, reference numeral 10
designates generally a casing in which is formed
an upwardly tapered-conical seat {{. An inlet
port 12 and an outlet port 13, diametrically oppo-
site and co-axial, are in communication with the
chamber defined by the seat and outwardly run
into coupling portions I4-and I5 of any desired
form. g - T

Upwardly the seat {1 terminates at a shoulder
{6 beyond which is an internally threaded neck
{1. At the lower end of the seat is an externally
threaded neck 18 on which is thrsaded a closure
cap (8. i ‘ '

The valve plug comprises a metal core 28 pro-

line 3—3

(C1. 251—103)

vided .with & diametrical flow passage 2f which
in' the relation.shown in Figure 1 connects ports
12 and 13, whereas in Figure 4 the plug, being
at 90° from the position in Figure 1, prevents
flow. At its large end the core is provided with
an axial recess 23 of non-round section, here
shown as square, Figure 6.- At its small end the
core is provided with an annular depression 24
and adjacent its lower end with an axially €x-
~tending depression 23, Figures 4 and 6. -

The core is provided with a sheathing or.cover-
ing 26 of rubber which is complete up to the top
of the depression 24, this covering being molded
.and vulcanized to the core to provide an integral

15 ‘envelopment. From Figure 1 it will be observed

“thiat the sides of the core are covered from the
bottom up to the top of the depression 24, the
bottom, including the recess 23, is completely
covered, and the passage 2{ is completely lined,
all in the absence of any discontinuity whatever.
- As here shown the metal core, up to the de-
prassion 28, has the same conicity as the seat 10
aud the rubber covering is of uniform thickness
so that this conicity is preserved. However, it:1s
to be understood that it is only essential that the
outer surfaces of the covering have the proper
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" conicity for mating with the seat {{ and that

. the core can be differently shaped.

At the ‘upper end of the depression 24 the
sheathing is continued in a flexible circumferen-
tial flange 27 which in original form projects
freely radially as shown in Figure 7, the lower
margin being beveled at 28 to provide a thin outer
edge 29. When in assembly the plug is pushed
_into the seat, the flange 27 is folded over to the
position- shown in Figure 1 so that a cupped
relation is assumed with the flange now in the
form of a skirt, due Yo .its resiliency bearing
against the seat {i. It will be evident that fluid
under pressure rising between the plug and seat
.will force the skirt cutwardly against the seat to
enhance the seal. The rubber covering follows
the depression 24 so that an annular recess is
provided for the normal reception of the skirt.
Consequently the latter cannot interfere with the
proper seating of the plug. ' . :

- In Figures 4 and 5 it will. be seen that the -
covering 26 sets into the depression 25 so that a
. longitudinally extending blind groove 30 Is pro-
60 vided. _ -
Slidably received in the recess 23 is the square
- upper end of a block 31, here shown as being in
the form. of ‘an upwardly open cup. The lower
round end of the block 31 is received in a thrust
and journal bearing 32 of cap 9. A compression
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2 .
spring 33 received in the cavity of the block 3{
bears downwardly against -the bottom wall of
the latter and upwardly against a washer 34 so
. that the plug 18 pressed upwardly against its
seat although it may move downwardly a sub-
stantial distance toward the block 81 due fo the
normal spacing of the upper end of the latter
below the washer 34. The block has an integral
radial arm 35 whose extremity cooperates with

. stops 36 and 87 on the ihterior of neck I8 so0-as-

to limit the turning movement of the plug to 90°.
When stop 37 is engaged the plug is in fully open
- position whereas when stop 38 is engaged the
plug passage is perpendicular to the axis of ports
{2 and 13. ’ : ' :

The action of the spring 33 need not be
~ especially strong since I rely principally on fluid
pressure for securely seating the plug. To this
end I provide a duct 38 which leads from the
casing inlet to the closed chamber 39 at the base
of the plug so that in use the plug is securely
seated by fluid pressure in this chamber. In
order to drain the fluid on the outlet side of the
plug when the plug is closed I provide the casing
with a downwardly directed duct 48 with which
‘the lower end of the groove 30 registers when the
plug is in off position, the upper end of the groove
then communicating with the outlet {3, Pigure 4.

The plug core has at its small end a cylindrical
collar 41 provided with diametrically opposite

recesses or notches 42 and 43 of identicel and-

symmetrical form. Referring particularly to
Figure 2, the recess 48 has opposite axially ex-
tending wall portions 44 and 45 and downwardly

inclined wall portions 46 and 47. -

An operator member 48 has a boss portion 49

received in the collar 41 and a circular fiange 58

overlying the collar, the flange being surmounted
by a circular boss portion §1. A T head 52 ex-
tends upwardly from portion 5i and includes a
stem portion 53 and a cross portion which in-
cludes the end portions 54 and §5. The operator
member is held in position by means of & ring
56 threaded in .the neck {71 and having an in-
wardly directed flange 57 embracing boss portion
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bulged more or less into the outlet port due to

‘fluld pressure on the inlet side and as & result

the plug may be canted somewhat from bottom
to top toward the outlet port. Under this condi-
tion, when the operator member is turned in a
clockwise direction the lug 59 will come into en-
gagement with its assoclated cam surface 46
before the lug 58 will engage its associated cam -
surface and as a result a righting action will be
imparted to the plug. Lug 58 will then engage
its respective cam surface and depression. and
rotation of the plug will follow. '

‘Due to this mode of operation it will be evident
that danger of damage to the rubber sheathing
will be avoided to & great extent and that the

- valve is easily operable although the plug is nor-

maelly very tightly engaged in its seat. Further-
more all parts of the core which are subject to
fluld action are protected against corrosion by
the rubber envelope. The uncovered collar por-
tion 41 of the core is protected against fluld
action by the sealing action of the flange or
skirt 21. '

In order to secure proper turning leverage the
head of the T 52 should be of substantial length
and in proper relationship this length is greater
than the diameter of the opening defined by
flange 67 of ring §6. Obviously if the ring is to
be in one piece it cannot be assembled with the
operator member except over the T 52, the flange
58 preventing assembly from the other direction.

"I therefore recess the stem 52 at §0 beneath the

end portion §4 sufficiently so that by engaging
one side of the ring in the recess the ring can
be swung over the end portion 58 and, by reason

-of -a recess 6l which terminates . downwardly

flush with the periphery of boss portion 5i, into .
embracing relation with the said boss portion.
It will be appreciated that this is a feature of
considerable importance in the economical as-

' sembly of the parts. It should be mentioned that.

flange 50. At diametrically opposite points the -

operator member has lugs 58 and 58 beneath
flange 50 and received respectively in the notches
42 and 43. The lower ends of these lugs are held

the notches by the flange §7 of ring 5§68 but there
is some .clearance in order that under all cir-
cumstances the plug can seat fully without inter-
ference. . C
If the operator member 48 is turned in a clock-
wise direction as seen from the top, Figures 1
and 2, the lug 58 will engage the cam surface &6
of recess 43 and the lug 58 will similarly engage

& cam surface of recess 42.° Consequently the’

plug will be moved bodily downwardly so as to
- be loosened in the seat. The natural resiliency of
flange 21 and the fluid pressure acting thereon
hold the freé margin or edge of the skirt tightly
against the seat 1! so that leakage upwardly is

prevented in all relations of the plug to the seat. -

When lug 59 engages the wall or stop portion. 44

o5

5f and overlying the margins of the circular = ‘the valve being indicated by the fact that

50
in adjacency with the inclined bottom walls of -

the lugs §8 and §8 are in the plane of the T head
and consequently when the head extends longi-
tudinally of the coupling portions {8 and 5 it is
known that the valve is open, closed position of
the
head extends transversely of the line. .

In Figure 9 I have {llustrated another methed
of forming the flexible sealing lip or flange at the
top of the plug. In accordance with this figure,
the plug 60, provided with an annular recess 681,
is covered up to the top of the latter with a

- rubber’sheathing 62 which in original form is.

5
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of notch 43 depression of the plug will cease and

the plug will be rotated to closed position wherein-

arm 35 strikes stop 38. The same sequence, 1. e.,
depression and then rotation of the plug, will oc-
-cur when the operator is turned in the opposite
direction to again open theé valve.

In use, when the valve is closed, the rubber

70

uninterruptedly conical throughout. An annular
groove 63 is then undercut in the solid rubber
sheathing portion at the recess in a manner to
provide an annular Up or flange 84 directed to- -
ward the base of the plug. Upward pressure of
the fluid expands the flange against the seat, as
before, .

In speaking of a “rubber” sheathing for the
plug core I contemplate any suitable rubber. or
rubber-like composition, natural or artificial.
The sheathing may vary as to hardness in ac-
cordance with requirements ahd if necessary the
flange 27 may be differentially vuleanized in order

‘that it may be suitably flexible. I, of course, do

not limit myself to the exact details of form and
arrangement herein disclosed since the inven-
tion is susceptible of varied embodiment within
the scope of the following claim,
I claim: , T
1. ‘A valve comprising s body having a seat of
circular cross section and opposite inlet and out-

sheathing, depending ‘on its hardness, may be 70 Jet ports communicating with said seat, and a
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rotary plug cooperating with said seat and hav-

ing a diametrical flow passage, said plug being -

provided with a blind axially extending groove
adapted to connect said outlet port with a down-
wardly directed duct in sald casing when said
plug is in closing relation to said ports, said plug
comprising a-metal core and a sheathing of rub-
ber on said core, said core having a depression
into which said sheathing is set t.o form. said
. groove,

2. A valve comprising a body having & seat of
circular cross section and opposite inlet and out-
let ports communicating with said seat, a rotary
plug cooperating with said seat and having a di-
ametrical flow passage, said plug being provided
with a blind axially extending groove adapted to
connect said outlet port with a downwardly di-
rected duct in said casing when said plug is in

closing relation to said ports, and stop means lim- .

iting the closing movement of said plug and as-
suring the register of sald groove with said duct
when the plug is in fully closed position, said plug
comprising a metal core and a sheathing of rub-
ber on said core, said core having a depression
into which sald sheathing is set to form said
groove.

3. A valve comprising & casing providing a
-conical seat and inlet and outlet ports commu-
nicating with said seat, a rotary conical plug
" cooperating with said seat and having a trans-
verse passage adapted to connect sald ports, said
casing having a portion defining a chamber in
conjunction with the large end of sald core, 2
passage connecting said chamber and said inlet
port whereby fluid pressure is enabled to enter
said chamber to seat said piug, saild plug includ-
ing. a rubber sheathing provided with a blind
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axially extending groove, and a duct extending

downwardly between sald seat and the exterior of
the casing independently of sald chamber, sald

40

groove connecting said outlet port and duct when -

said plug is in closing relation to said ports.

4. A valve comprising a casing having a pas-
sageway for line fluid, a tapered seat intersecting
said passageway, a tapered rotary plug coop-
erative with said seat to control flow through said

passageway, said plug including a metal core hav-

ing a rubber covering thereon adapted to form &

45
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seal between the plug and seat, means for axlally
displacing and turning said plug, and a. flexible
flange integral with said covering at the small
end of the plug and forming a seal between the
plug ‘and seat in all axial relations of the plug

-to the seat.

5. A valve comprising a casing having & pas-
sageway for the line fluid, a tapered seat intor-
secting said passageway, a tapered rotary plug
cooperative with sald seat to control flow through
sald passageway, said plug including a metal
core having a rubber covering thereon adapted
to form a seal between the plug and seat, and
means for axially displacing und turning sald
plug, sald rubber covering being circumferen-

_tially depressed at the small end of the plug and

being continued in & flexible fiange which is folded
back into the depression and forms a seal be-
tween the plug and seat in all axial relations of‘
the plug to the seat.

6. A valve comprising a casing having a pas-
sageway for the line fluid, a tapered seat inter-
secting said. passageway, a tapered rotary plug
cooperative with caid seat to control flow through
sald passageway, said plug including a metal core
having a rubber covering thereon adapted to
form a seal between the plug and seat, and means
for axially displacing and turning said plug, saig
covering being provided with an undercut groove
at the small end of the plug whereby to provide

" a flexible flange portion directed toward the large

end of the core and forming a seal between the
plug and seat in all axial relations of the plug
to the seat.

7. A valve comprlsing % casing having a pas-
sageway for line fluld, a tapered seat intersecting
said passageway, a tapered rotary plug coopera-
tive with said seat and having a flow passage,
said plug including a metal core having rubber
covering thereon adapt.4 to form & seal between
the plug and seat, a lining In said passage inte-
gral with said covering, means for axially dis-
placing and turning said plug, and a flexible
flange integral with sald covering at the small
end of the plug and forming a seal between the
plug and seat in all axial relations of the plug
to the seat.

: FRANK H. MUELLER.




