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This invention relates to valve construction, 
and particularly to valves having ?exible sealing 
portions. ' ' ' 

An important object of the invention is to 
provide an improved valve structure having a 
novel hollow ?exible valve casing, the casing be 
ing ?lled with ?uid, preferably, although not. 
necessarily, with an incompressible liquid, and 
positive actuating means being provided, the 
valve and itsactuating' means being so arranged 
that during actuation of the valve toward closed 
position, a novel effect is secured which forces 
all sealing portions of the valve against the valve 
seat with great and uniform pressure, the action 
be?ig such that the sealing portion of the valve 

_ follows and conforms to any irregularities in the 
valve seat, and also envelops and maintains seal 
ing engagement with the seat around and upon 
all sides of any foreign particles which -may 
lodge between the valve and the seat. , ' 

(it 

Figure 4 is a crosssection taken substantially 
on the line [-4 of Figure 2, and looking-inthe , 
direction of the arrows. , _. 

Referring now to the drawing; reference 

and a packing gland 16 carried by the ‘latter. 
' In the illustrated construction these elements will 

10 be seen to be of conventional character butit , 
be recognized that in themselves vthey form-n6 , 
part of the present invention, and may accord 

_ ingly be varied at will., 

I. 
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A further object is to provide such a valve, 

which achieves the novel action above outlined; 
and maintains more effective sealing than is now. 
possible with ' valves ‘of corresponding general 
character, by a novel application of the Law of 
Pascal, by virtue of which the entire sealing sur 

' face of the valve is expanded and forced into 

The valve casing I8 is formedof ?exiblemate¢ , Q 
rial, such as Neoprene, Plioiillm,v or‘ natural-orf 
synthetic rubber, and is of hollow frusto-co‘nic, 
form. The interior of thevvalvercasing is'?lled 
with ?uid which- may be either a gas under 
pressure,- or, preferably, an incompressible liquid, 
although any material capable of relativelyv free . 
?owing may be‘used; The interior of the valve 
casing is sealed o?, asgby means of the clamping 
discs 2l—22, which (‘are forced- together and, 

‘ against theinner and outer surfaces surroundd 
2. 

engagement with the seat with a total force, 
which actually exceeds the force applied to the 
valve actuating mechanism. > , v ' _ 

A further and related object is to provide such 
a valve which so arranged thatthe pressure 
of the'?uld whose ?ow is being controlled by 
thevalve tends to tighten the engagement be 
tween the valve and its seat when the valve is 
closed, and wherein the design _is such that 
despite the aforementioned novel seating action, 
the valve may be released very quickly and easily 
by the- actuating mechanism, the seating action 
being automatically relieved as the actuating 
mechanism is moved toward released position, 
undue stressing of the valve‘ body being thereby 
prevented. ' 

In the drawing: - > 

Figure l, is a view partly in side elevation and 
partly in diametric cross section showing a valve 
incorporationg the principles of the present in 
vention, the valve being shown in open position. 

Figure 2 is a, similar but fragmentary view 
showing the valve fully closed and tightened 
againts its seat. ‘ - 

Figure 3 is a view similar to Figure 2 showing 
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the valve partly released, illustrating the manner ' 
in which the valve is freed during opening move 
ment; and - 
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ing the top opening of the valve casing,-by the 
‘ nut 23. vThe inner clamping plate 2| is provided 
with an upwardly projecting stem 2 I ’ over which 
plate 22 is ?tted and which is threaded to re 
ceive the nut 23'. A tubular extension 25 is also 
threaded upon stem 2|’ and serves as a lock nut 
as well as to attach the valve casing to the valve 
stem l2. The upper extremity of the tubular 
support 25 is provided with an inturned ?ange 
'26 lying in a peripheral slot 21 in the valve stem, 

' these parts being rotatable to permit the stem. 
to turn independently of the valve as the latter 
is tightened or loosened while in engagement 
with the seat. Abrasion of ‘the valve by the seat 
is thus prevented. The engagement between 
?ange 26 and slot 21 is preferably loose enough 
to permit limited lateral adjustment of the valve 1 
and accordingly insure proper seating despite ‘ 
any disalignment which may be present. 
The valve seat is in thefform of a ring 30 

having a frusto-conic seat conforming to the 
shape of the valve casing I18 and mounted in the 
valve body in in the conventional or any suitable 
manner, as by threading the same thereinto. 
The valve casing l8 may be positively forced 

against .its seat by turning the hand wheel I 5 
'in the conventional manner. ' After the valve'has 
been moved into engagement with the seat, a 
slight additio'nal'turning of the wheel forces the 
stem down su?‘lciently to somewhat depress the 
top of the valve casing, as shown in Figure 2, I ~ 

char: 
acter l0 designates thebody of the valve; amen is shown as of the threaded steni or ,thro'tjtling‘;>3vvv 

' type, the stem. l2 extending through av cap I‘ I» 
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the pressure thus applied being transmitted_in 
_ all directions through the con?ned liquid 20, in 
accordance with the Law of Pascal, the side walls 
of the valve casing being thereby vforced out 
wardly against the seat. Since the area of the 
plate 2| is less than the totalseating area of the 
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?uid in the body to said sealing portions in 
accordance with the principles enunciated i the 
Law of Pascal when moved toward the seat and, 

- when moved away from the seat, to release pres 

valve, the force applied by the valve stem is‘ 
multiplied as transmitted to the walls of the 
valve. To prevent dissipation of the pressure thus 
developed due to bulging the bottom of the valve 
casing, the bottomv may be made thicker than 
the side walls, as shown, and/or a reinforcing 
plate may be incorporated in the bottom wallfas 
is also shown in the drawing at 28. ‘ 
The valve is of course normally installed to 

close against ?uidpressure, so\ that the packing 

sure from the sealing portions by ?rst deform 
ing the ?exible casing. _ 

3. Means as set forth in claim 2 in. which said 
- valve casing is provided with end walls and a side 
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is not subjected to such pressure when the ‘valve ‘ 
is closed.v When the valve is closed, therefore, ' 
the ?uid pressure upon the_bottom ‘of the valve 
tends, by pushing up on the bottom, to cause 
‘still greater outward pressure upon the side walls 
of the casing, _ further increasing the sealing 
pressure. - l . 

When the wheel l5-is turned to lift the stem 
and open the valve, the lifting effort being ex 
erted in the center of the valve casing, tends to 
elongate and reduce the diameter of the latter, 
releasing the pressure onv the side walls of the 

wall, the side wall being of substantially circular 
cross section and comprising the portion engage 
vable ‘with the seat, one end of the casing being»: 
formed of ?exible (material and comprising the 
portion engageable by the valve actuating means, 
and the other end of the casing being reinforced 
against unwanted distortion. 

4. In a valve construction, in combination with 
a valve body, a seat having a frusto-conic open 

I ing carried thereby, a valve casing having side 
and end walls, the side wall being of substan 
tially'circular section and graduated diameter and 
formed of ?exible material, said side wall being 
movable to and from engagement with the seat 
both longitudinally and laterally, the interior of 
the valve casing being formed of substantially 

g5 ‘incompressible ?owable material, one of the end 

valve casing gradually, thus’ freeing the valve with‘ 
extreme ease and without undue stress,~ despite 

. the above described wedsing action. ' Due to the 
swivel connection provided at the slot 21, the 

-valve is not turned or rubbed against its seat 
during either opening or closing movement. 'It 
is also to be observed that the pressure ‘of the 
material whose ?ow is controlled by the valve 
aids in giving the valve a quick-breaking action 
during opening. - ‘ . 

I am aware that the invention may be embodied 
in other speci?c forms without departing from 
the spirit or essential attributes thereof, and I 
therefore desire the present embodiment to be 

walls of said valve casing being formed of ?ex 
ible material, the maior'portion of the seat open 
ing having lesser diameters than the maximum 
diameter of the graduated portion of the side wall 

‘80 of the casing, whereby the,seat forms a positive 
stop for the‘ valve casing, and valve actuating 
‘means engaging said ?exible end wall at a point 
remote fromthe seat‘ and being operable to move 
the valve casing to and from the seat longitudi 

85 nally, said actuating means also exerting addi 
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tional clomng pressure against said end after the 
valve casing has engaged the seat during clos 
ing movement, whereby such additional pressure 
tends to bulge the side, wall laterally into tighter 
engagement with the seat. ' 

5. In a valve construction, in combination with 
' a valve body having ?uid conducting portions, a 

considered in all respects as illustrative and not . 
restrictive; reference‘ being had to the appended 
claims rather than to the foregoing description ' 
to indicate the scope of the invention. 

I claim: ' _ _ 

1. In a valve construction, in combination with 
a valve seat. a valve comprising a ?exinble hol 
low casing having ?exible end walls and interme 
diate side portions adapted to engage said .seat, 
a quantity of substantially incompressible ?ow 
able material trapped in the casing and means 
adapted to bear against an end wall of the casing 

, spaced from said side portions to force the valve 
against the seat and thereafter apply pressure to 
the entrapped material, whereby the pressure ap 
plied to said material is transmitted therethroush 
to said side portions and the latter are forced 
against said seat. . ‘ 

2. In a valve constmction, in combination with 
a valve body, a valve seat of generally conic form, 
a.valve comprising a ?exible hollow casing having 

k7 conformably coned sealing portions movable to 
d from engagement with said seat to interrupt 

and to permit ?ow ‘of ?uid through-said ‘valve 
, body, means engaging said casing upon‘its‘ side 
opposite the seat and at a point spaced from 
said sealing portions for movingthe casing bodily 
to and from engagement with said seat, at least 
apartofthecasing‘beingexposedtothepressure 
of?uid in-the body, a quantity of substantially 
incompressible ?uid substantially sealed in said 
casing and adapted to‘ transmit pressure rrom 
said means for moving the‘ valve and/or :rpm 

' l 

valve seat, a valve comprising a ?exible hollow 
casing having ?exible end walls and intermediate 
valving portions adapted to engage said seat to 
interrupt ?ow of ?uid through said body, at least 
a part of the casing being exposed to the pressure 
of ?uid in the valve body, a quantity of substan 
tially incompressible ?owable material trapped in 
the casing, and actuating means adapted to en 

' gage an ‘end wall of the casing to move the casing 
to and from the seat, whereby pressure applied 

‘ to said casing after it has contacted the valve 
seat by the actuating means and/or by the valved 
?uid in the valve body is transmitted through 
said incompressible material to said valving por 
tions and the latter are forced against said seat. 

' 6. In a valve construction, in combination with 
a valve body having‘ ?uid conducting portions, a 
valve seat having a generally frusto-conic open 
ing of substantial area, a valve comprising a hol 
low casing having ?exible end walls and inter 
mediate ?exible valving portions adapted to en 
gage said seat throughout substantially its entire 
area, means for actuating said valve to move said 
valving portions to and from said'seat to in 
terrupt and/or permit ?ow of ?uid through said 
body, at least a part of said casing being ex 

' posed to the pressure of ?uid m the valve body, 
70 

1.6. 

said part also being ?exible, a quantity of sub 
stantially-incompressible ?owable material trap 
ped in ‘the casing, the actuating‘ means being 
adapted to engage a part-of thecaslng spaced 
from said valving ‘portions, whereby pressure ap— 
plied to said casing by-the actuating means and/or 
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by the‘valved ?uid in the valve body is trans 
mitted through said material to said vaiving por 
tions and all portions of the latter are forced 

- against said seat' and around any obstruction 
intervening between the valving portions and seat. 

7. In a‘valve construction, in combination with 
a valve body'having ?uid conducting portions, a 
valve seat having a generally frusto-conic open 
ing of substantial area, a. valve comprising a’ 
?exible hollow casing having ?exible end walls 
and intermediate ?exible valving portions adapted 

5 
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to engage said seat throughout substantially its 
entire area, a'quantity of substantially incom 
pressible ?owable material trapped in the casing, - 
and means for applying pressure to an end por~ 
tion of said casing remote from said valving por 
tions, whereby vthe pressure so applied is trans 
mitted through said material to said valving por 
tions and all portions of the latter are forced 
‘against said seat and around'any obstruction in 

10 tervening between the valving portions and seat. 
ROBERT H. THORNER. 


