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(57) Abrege/Abstract:

A check valve for an Inflatable device comprising a poppet urged by a conical spring to annularly seal uniformly around its entire
periphery to assure more uniform cracking pressure about its entire periphery. In one embodiment the check valve comprises a
locking key to lock the valve closed irrespective of the cracking pressure that may otherwise may have cracked the valve open. In
another embodiment, the check valve comprises a manual dump feature that allows rapid dumping of air from the inflatable
Irrespective of low cracking pressure that may exist in the inflatable.
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(57) Abstract: A check valve for an inflatable device comprising a poppet urged by a conical spring to annularly seal uniformly
around its entire periphery to assure more uniform cracking pressure about its entire periphery. In one embodiment the check valve
comprises a locking key to lock the valve closed irrespective of the cracking pressure that may otherwise may have cracked the valve
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This inveniticn relates to gheck wvalves., More
payrticularly, this invention relatés to check valvas

having preseitable and adiustable Cracking prassures.
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P&esen@ly, there exist many typeg of ghedk
valves designed to allow the flow of a fluid sugll as

a gas in one direction bt to blogk or 11 acheck the

ite direction. The

)

------------------

flow of the £luad an the oppe
amount of fluid force required to open the poppet of
the walve in the unchecked direction is often
referred Lo as the cracking pressure., Typleally, the
oracking pressure cf a check valve is determined DLy
the gpring constant of the interral Spraing which
constantly urges the poppel Intco a =sezling pagibion

b1l unseahed theyefrom afge the ervacking prassure

ig attained.
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conjunction with i1nflatable articleg such as life vests

and l1life rafts. Specifically, a check wvalve having a

predetermined cracking pressure allowsg the inflatable to

ph—
p—

be 1nflated by means of a gas cartridge or the like to

assure that the i1nflatable 1s i1inflated to a preset

internal pressure. Thug, by allowlng excess gas to be

exhausted, over-capaclty gas cartridges can be employed

to 1nflate the i1inflatable to ensure that the i1nflatable

1s fully inflated to a preset internal pressure 1n all
environments.

Whereas 1n some applications a preset cracking
pregsure 18 desired, 1n other applications 1t 1is
desirable to have a check valve with a variable cracking

pressure. A check wvalve with a variable cracking

pressure may be degired, for example, 1n an 1nflatable

1

device such as a life vest to achieve a certain amount of
buoyancy or when a certailn rigidity 1s desired. Further,

1in still other applications such as when transporting an

inflatable, 1t 18 desgsirable to be able to "lock" the

check valve from opening i1rrespective of the amount of

cracking pressure in the inflatable. Finally, 1t may be

desirable 1n still other applications to be able to

manually open the check wvalve to quickly "dump" air from

an inflatable. Thus, there presently exist various needs

1in the check wvalve industry for a check valves with fixed

cracking pressuresgs, with variable cracking pressures,

with a locking feature and/or with a dumping feature.

- 2 -
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1t 18

Therefore,

provide an i1mprovement which overcomes the a:

—
p—

1nadequacies O:

improvement which 1s a signai:

advancement o3

Another object o:

a check valve having an 1ncreased

Another object o:

a check valve having a structure composed O:

number o3

decreasing cost of manu:

Another object o:

—
p—

—
p—

2009-02-27
PCT/US2007/077059

ph—
p—

this i1nvention to

an object o:

"orementioned

the prior art devices and provides an

~1icant contribution to the

the check wvalve art.

this invention 18 to provide

flow rate.

this invention 1s to provide

—
p—

a minimal

parts to i1ncrease 1ts reliability while

"acture and assembly.

this invention 18 to provide

a check valve having a design that equalizes the sealing

- the poppet around

force o]

that the check wvalve 18 cracked uni:

ph—
p—

periphery of the poppet.

1ts entire periphery to assure

“ormly about the

this 1nvention 1is

Another object o:

a check valve with a fixed

Another object o:

ph—
p—

to provide
cracking pressure.

this invention 18 to provide

a check valve with a with a wvariable cracking pressure.

Another object o:

a check valve with a locking

O

that would otherwise crack

—
p—

f the check valve 1rresgspective oO:

this invention 18 to provide

feature to prevent cracking

- the pressure exerted

valve open.

ph—
p—

Another object o:

a check valve with a manual dumping

this invention 18 to provide

feature that allows

the valve to be manually cracked open.

3
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The foregoing has outlined some of the

pertinent objects of the invention. These objects should

— —
—

be construed to be merely i1llustrative of some of the

more prominent features and applications of the intended

invention. Many other beneficial results can be attailned

1

by applying the disclosed invention in a different manner

ph—

or modifying the invention within the scope of the

disclosure. Accordingly, other objects and a fuller

—
p—

understanding of the i1nvention may be had by referring to

ph—
p—

the summary of the i1nvention and the detailed description

of the preferred embodiment i1n addition to the scope o:

the i1nvention defined by the claims taken in conjunction

with the accompanying drawings.
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SUMMARY OF THE INVENTION

For the purpose of summarizing this invention,

thigs invention comprises a check valve having a simple

design with fewer parts than conventional prior art check

valves to achleve 1increased reliability while reducing

—
p—

manufacturing and assembly costs. The check valve of the

invention further achieves an increased flow rate upon

cracking due to 1ts simplistic yet ingenious design.

—

Finally, the poppet of the check valve of the

invention cooperateg with a conical spring to assure that

1t geals uniformly around 1ts entire periphery

facilitating more uniform cracking pressure about 1ts

entlire periphery.

In another embodiment of the check wvalve of the

invention, the cracking pressure 18 adjustable by means

of a threaded adjustable plate which cooperates with the

conical spring to reduce the length thereof and thereby

—
p—

increase the amount of force exerted by the spring onto

the poppet 1nto sealing engagement, thereby increasing

the cracking pressure.

1

In still another embodiment, the check wvalve of

the 1nvention comprises a removable locking key that

engages the poppet to preclude i1t from cracking open

—

1irrespective of the cracking pressure exerted on 1t that

would otherwise crack the valve open.

In a further embodiment, the check valve of the

invention comprises a manual dump plate including a

- K -
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tethaer with a pull handle coupled to the spring that
cracks the poppst opsen by releasing the spring force
that otherwise would force Lt c¢losed, thereby
ungeating it from iks sealt upen pulling of the handle
of the tetherx.

The wmanual dunp plate allows manuval oracking ¢f the
valve open to dump the aixr frow the inflatable device
itYegpeghaive of low cragking prassure in bhe
inflatakle that would otherwise be Iinsufficient to

crack the wvalve open.

The Foregoing has outilined xabiaer broadly the
note pertinent and important featuwres of the present
invenbian in ordsr that the detailed desoription of
the invention that folliows may be better understood
20 that the pressnt eontribution to the art can be
more fully appreciated. Additional {features of the

invention will be described hereinafter which form

the sgubiect of the claims of the Invention. It
ahiould be appregiated by those skilled in the art
that the concaption and the gpecific embediment
disclosed may be ryeadily utilized as a basgis for
va I . 1 “ -§ . <. .
nodifyving or deazlgning obfhey structures [Or Carrying

out the same purposes of the present lnvention.
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BRIEEF DESCRIPTION OF THE DRAWINGS
For a fuller understanding of the nature and

—

ocbjects of

the invention, re

the accompanying drawings 1n which:

Fig.

ph—

the check wvalve of

ph—

embodiment of

Fig.
away, of the first embodiment of
Fig.
the first embodiment of the invention;

Fig.

ph—

the check wvalve of

ph—

embodiment of

1 1s a perspective view of

3 18 a diametrical cross-gsectional view of

4 18 a persgpective view of

ference should be had to the

following detailed description taken 1n connection with

—
p—

first

the

the invention;
2 18 a perspective view, partially cut-

the invention;

1

—

the second

the invention;

Fig. 5 18 a diametrical cross-sectional view of
Fig. 5 along lines 5-5;

Fig. 6 18 a partial diametrical crossgs-sectional
view Oof the second embodiment but with an alternative
manner for centering the conical spring to assure uniform
sealing of the poppet;

Fig. 7A 18 a diametrical cross-sgsectional view

—

the check wvalve of

1

OL

to lock the wvalve closed and prevent 1t

the i1nvention having a locking key

from opening

irrespective of the cracking pressure exerted on it;

Fig. 7B 18 an exploded view of

Fig. 7C 18 a persgspective view of
key of Fig. 7A;

Fig. 7D 18 a top plan view of

7

Fig.

ph—

TA ;

the locking

the cap showing
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the notches formed in the slotted hole that receivesg the

locking key;

—

Fig. 8A 1s an exploded view of the check valve

ph—

of the i1nvention having a manual dump plate to allow

opening of the poppet of the valve i1rregpective of the

cracking pressure exerted on 1t thereby allowing the

ph—

dumping of air in the inflatable to which the valve 1s

installed;

Fig. 8B 18 an exploded persgspective view

manual dump plate and poppet.

1

of the

Similar reference characters refer to gsimilar

—

parts throughout the several views of the drawings.
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In one emnbodiment, the check valve 1§ of the
invention comprisess a body 12 havwing an upper body
12U dnd a lower body L2L threadably coupled togethser
by complenentary respective threads 127, A ¢ap 14 18

wempwed to the upper body 12U, Cap 1% comprises a

O

turality of flow openings 16 about itz periphery
aliowing internal f£luxd such asg air toe Lflow in the
directien of arrows 18 through the bhody 12 o ¥hen be

exhausted from the check walve 10 via gpepidgs 186 a8

Bedy 12 wmay be connected abeoub an openlng in an
inflatahle, shown in phantom by refersige numeral 22,
through the use of a complemeniary flanges 24 ©f tae
upper and lower bodies 12U aspd 12L that sealingly
captures the edge 26 of the opening in tha inflatable
22 ag the bodiss 12U and 13L arxre tightly threaded
rogether. Altermatively, the lewer body L1ZL may
comprisz a heatseslable flange 24 that is sealed
about the edge 26 of the opening 1in the infiakable
22. Representative heatsealable flanges g¥e dlsvioped
in U.8. Patenkts 2,218,140, 4,015,622, 4,827,387 ang
6,009,88b.,

As shown in Figs. 2 and 3, ¢heck wvalwe 10 of

the invention compriges a poppeh 20 having sn aRnulay

Jroove 272 whiich is pogitighed ag annular 0-ning 34
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1

the

formed at the end of

that seats on an annular seat 36

lumen 38 of the upper body 12U.

The poppet 30 includes a generally concave

portion 46 having an upstanding protrusion 42 extending
X Protrusion 42 comprises

from the 1ngside center thereof.

‘our 1nterior webs 42W positioned at 90 degree 1intervals
C1iguration. Poppet

‘orming a seml-spherical outer con:
three exterior webs 44 positioned at

and

30 further comprises
120 degree intervals and being slightly tapered inwardly

the body 12.

1

from the lumen 38 of

- tabs 14T that

Cap 14 comprises a plurality o:
formed 1n the outer

snap 1nto corresgponding slots
the cap 12 to securely retain the cap 14

ph—
p—

periphery of

further comprises a plurality o:

Cap 14

1nto position.
such as three positioned

downwardly extending legs 14L,
to entrain and center the poppet

at 120 degree 1intervals,
30 therebetween. The legs 14L coupled with the exterior

webs 44 assure that the poppet 30 may reciprocate

1

upwardly within cap 14 without tilting sideways out o:

alignment where 1t might otherwlsgse potentially jam.
the invention

1

Finally, the check valve 10 of

comprises a conical spring 50 having i1ts uppermost

largest diameter coill 50L captured by an annular step 14S
The lowermost

formed in the underside of the cap 14.

smallest diameter coil 508 18 dimensioned to be

appreciably less 1n diameter than the outer diameter o:

the protrusion 42 such that when the coill 508 1s seated

- 10 -
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thereon, poppet 30 1s allowed to pivot universally 1n all

directions. The ability of the poppet 30 to pivot

—

universally by virtue of the protrusion 42 pivoting

within the coi1il 50S, assures that the O-ring 34 of the

poppet 30 will be forced into sealing engagement with the

annular seat 36 1n a highly uniform manner about its

ph—
p—

entire periphery. Consequently, uniform cracking of the

poppet 30 about 1ts entire periphery 1s achieved.

Referring now to Figs. 4 and 5, the gecond

ph— ph—
—

embodiment of the check wvalve 10 of the invention

comprises a similar body 12 with a cap 14 having flow

openings 20 allowing fluid flow 18 to flow through the

valve 10 1n the unchecked flow direction. Similarly, the

second embodiment of the check wvalve 10 of the invention

comprises a conical spring 50 entrained between the cap
14 and a poppet 30 to urge 1ts O-ring 34 1n sgealing

engagement with the annular seat 36.

The poppet 30 further includes exterior webs 44

which prevent the poppet from becoming canted with the

lumen 38. However, due to the specific configuration o:

the cap 14, 1n the second embodiment, the downward

ph— ph—

depending legs 14L of the cap 14 of the first embodiment

need not be i1ncluded since the annular groove 32 movesg 1n

—

alignment with the lumen 52 of the cap 14.

In the second embodiment, poppet 30 similarly

includes an upstanding center protrusion 42 with four

webs 42W forming an outer semi-gspherical configuration on

- 11 -
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which 18 seated the lowermost gsmaller diameter coil 508

of the spring 50.

Unlike the first embodiment, the second

ph—

embodiment of the check valve 10 comprises an adjustable

plate 60 having a center boss 62 with external threads 64

for threaded engagement with a threaded hole 66 formed 1in

ph—

the center of the cap 14. Boss 62 may be provided with a

hex 1ndentation 63 for receiving a hex or other tool.

Plate 60 extends i1n a somewhat planar

configuration from the boss 62 to a position between the

uppermost larger diameter spring coil 50L and the

— —

underside of cap 14. Upon rotation of the boss 62 1n a

clockwise direction, plate 60 1s caused to move 1nwardly

to further compress the conical spring and thereby

—

increase the cracking pressure of the check valve 10.

ph—

The outer periphery of the plate 60 may be provided with

radial protuberances 60P to engage into openings 20 and

—

provide 1ndexing of the plate 60 as the plate 60 1s

rotated to adjust the cracking pressure. The

protuberances 60P may be of the same width as the

—

openings 20 or, 1f smaller, may be asymmetrically

positioned to provide accurate i1ndexing.

Fig. 6 1llustrates an alternative embodiment

— —

for free-floating of the poppet 30 to assure uniform

ph—
p—

annular i1ndexing of i1ts O-ring 34 on annular seat 36.

Specifically, protrusion 42 i1s configured to achieve a

conical apex point for universal engagement 1nto a

- 12 -
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corresponding center seat 72 formed 1n a balance plate

70. The balance plate 70 assuresg that only a central

force 18 exerted onto the poppet 30 thereby achieving

uniform annular sealing.

The various views of Fig. 7 1llustrate the

—

check valve 10 of the invention 1ncorporating a locking

key 70 for fixedly locking the poppet 30 1n 1ts sealed,

closed position seated on the annular seat 36 to thereby

1

prevent the poppet 30 from cracking open 1rrespective of

the internal pressure that would otherwise crack the

poppet 30 against the force of the spring 50.

The locking key 70 comprises a generally

circular cylindrical neck portion 72 and handle portion

74, preferably 1ntegrally formed together such as by

—

injection molding. The neck portion 72 of the locking

key 70 18 designed to fit within a glotted hole 78 formed

1n the center of the cap 14 (see Fig. 7D) to engage the

—

center protrusion of the poppet 30 and then held from any

upward movement by manually turning the neck portion 72

via 1ts handle portion 74, thereby fixedly locking the

poppet 30 1nto 1ts closed position.
More particularly, the neck portion 72
comprises one or more locking protrusions 76 extending

—

radially outward from the surface of 1ts neck portion 72

1n axial alignment with respective slotted notch(eg) 78N

formed 1n the edge of the slotted hole 78. Preferably,

two notches 78N are diametrically positioned across the

- 13 -
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hole 78 to form opposing notchegs 78N. Likewise,

preferably the locking protrusions 76 are correspondingly

diametrically opposed on the neck portion 72 to thereby

ph—

respectively fit i1nto the opposing notches 78N of the

slotted hole 78.

It should therefore be evident that the outer

ph—

diameter of the neck portion 72 18 appreciably less than

the i1nner diameter of a slotted hole 78 to fit therein

—

whereas the outer diameter of the opposing protrusions 76

18 apprecilably less that the 1nner distance between the
opposing notches78N.
Once the neck portion 72 1s inserted i1nto the

hole 78 and turned approximately 90 degrees, the locking

protrusions 76 move from within the notches 78N to the

— —

underside of the cap 14 about the periphery of the hole

78. In this locked position, the neck portion 72 18

locked 1n place and 1s prevented from any further axial

movement relative to the hole 78.

The handle portion 74 preferably comprises a

comfortable grip for a person's thumb and forefinger

—

thereby facilitating insertion of the locking key 1into

ph—

the hole 78 and then turning of the locking key 70 to

fixedly lock it in the hole 78. One comfortable grip

may comprise a generally flat tapered design with a

rounded top edge that 1s comfortable to grip by a

person's thumb and forefinger. Further, the handle

portion 74 may be marked with appropriate directional

- 14 -
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arrows to urge 1nsertion and corresponding legends such

as "LOCK?" .

— —

The bottom end 80 of the neck portion 72 of the

locking key preferably comprises a shallow axial blind

ficient to receive the

hole 82 of a diameter su:

—

upstanding protrusion 42 of the poppet 30 therein.

ph—

Correspondingly, the length of the neck portion 72

preferably comprises a length sufficient to engage and

exert a slight force onto the upstanding poppet
protrugsion 42 as the key 70 1s i1nserted into the hole 78

and locked by twisting. Correspondingly, since the

upstanding protrusion 42 1s now locked from any further

axial movement, the poppet 30 1s locked 1n 1ts geated

potion on the annular seat 36 and the valve 10 1s fixedly

—

locked closed and cannot open 1rrespective of the

cracking pressure that may be exerted on 1it.
The locking key 70 may be removed by rotating
1t via 1tg handle portion 74 until the locking

protrusions 76 are agaln aligned with the notches 78N

whereupon the key 70 may be removed from the hole 78

altogether.

1

Referring now to Fig. 8, the check wvalve 10 of

the 1nvention may 1nclude a manual dump feature that

—

allows manual cracking of the valve open to dump the air

ph—

from the i1inflatable device i1irrespective of low cracking

pressure 1n the inflatable that would otherwise be

1

insufficient to crack the valve open.

- 15 -
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More gpecifically, as shown i1n Figs. 8A and 8B,

the manual dump feature comprises a dump plate 90

including a tether 92 with a pull handle 94. The dump

plate 90 comprises a thin disk-shaped configuration with
a hollow center boss 96 having a center hole 98. The
tether 92 18 coupled to the dump plate 90 by threading 1t

through the center hole 98 and tying a knot 100 in 1ts

end. After tying the knot and pulling the tether 92, the

knot 100 1s pulled i1nto the hollow center boss 96.

As shown in Fig. 8A, during assembly, the dump
plate 90 1s positioned between the poppet 30 and the
spring 50, with the tether 92 extending through the

ph—

center of the spring 50 and then through a center hole

102 1n the cap 14. The pull handle 94 1s then fixedly

connected to the end of the tether 92.

ph—

Upon pulling of the pull handle 92, an upward

force 1s exerted onto the dump plate 90 which in turn

1

causes the spring 50 to compress between the underside of

the cap 14 and the dump plate 90. Once the spring 1s

compressed, 1t no longer exerts any force on the poppet

30. The poppet 30 18 therefore 1s unseated from its

annular seat 36 (1.e., 1t 1s free floating). The

inflatable 1s therefore "dumped" of any ailr since any ailr

—
p—

pressure within the inflatable 1s gsufficient to move the

poppet 30 significantly upwardly to allow such air to

freely escape through the check valve 10.

The present disclosure includes that contained

- 16 -
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in the appendad claimszs, ag well ag that of the

foregeoing description. Although this Iuvention has
veen described in its preferred form with 3 certain
degree of pavtigularity, it Is understood that the
praesent disclosure oif the preferred for¥m has besgn
made only Ly way of example and fhat fumarous changes
inn the details ¢f construction and the cormkination
andgd ayrangegent of parts may bhe ragorted o,
Now thabt the inventlon has been descoribed,

HAT IS CLAIMED IS:

- 47 -
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1. A check wvalve comprising 1n combination:

a body;

1

a cap affixed to said body;

a poppet positioned within said body, said

poppet having an annular sealing member for annular

sealing engagement with a seat formed within said body,

sald poppet further including a center protrusion

extending interiorly therefrom;

a conical spring entrained between said

cap and said protrusion;

a locking key for locking said poppet into

—
p—

sald sealing engagement with gaid seat 1rrespective of

cracking pressure that might otherwise crack the valve

open.

2 . The check valve ag sgset forth in Claim 1,

wherein said locking key comprises a neck portion

configured to lockingly engage into a hole 1n said cap.

3. The check valve ag sgset forth in Claim 2,

wherein said neck portion comprises at least one

protrusion that engages through a notch in an edge of

—

sald hole and then under another edge of said hole upon

turning to lock said neck portion from any axial

movement.

4 . The check valve ag sgset forth in Claim 3,

wherein said neck portion comprises a length such that

when said neck portion 1g locked from any axial movement,

—
p—

a bottom end thereof engages said poppet to lock said

- 18 -
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poppet from any axial movement.

5. The check valve ag get forth in Claim 4,

wherein said bottom end comprises a hole for receiving an

ph—

upstanding protrusion of said poppet.

6 . The check wvalve as set forth in Claim 5,

—
p—

wherein said cap comprises a plurality of flow openings

about 1ts periphery allowing fluid to flow through said

body to then be exhausted from the check valve.

7 . The check valve ag sgset forth in Claim 6,

wherein said body 1s connected about an openling 1n an

inflatable through the use of a threaded flange that

—
p—

sealingly captures an edge of saild opening in said

inflatable.

8 . The check valve ag get forth in Claim 6,
wherein saild poppet includes an annular groove 1in which
18 positioned an annular sealing member.

9. The check wvalve asgs set forth in Claim 6,

wherein said poppet comprises a concave portion from

which said upstanding protrusion extends.

10. The check wvalve as set forth in Claim 6,

wherein saild upstanding protrugsion comprises interior

webs forming a semi-gpherical outer configuration.

11. The check wvalve as set forth in Claim 6,

wherein said poppet comprises exterior websg, slightly

ph—

tapered inwardly, from a lumen of said body.

12. The check wvalve as set forth in Claim 6,

wherein said conical spring includes an uppermost largest

- 19 -
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diameter coill captured by an annular step formed in the

underside of the cap.

13. The check wvalve asg set forth in Claim 6,

wherein said conical spring includes a lowermost smallest

diameter coilil dimensioned to be appreciably less 1n

—

diameter than an outer diameter of said center protrusion

such that when said coill spring 1s seated thereon, said

poppet 1s allowed to pivot universally 1n all directions.

14. A check wvalve comprising 1n combination:

a body;

a cap affixed to said body, said cap comprising

—
p—

a plurality of flow openings about 1ts periphery allowiling

fluid to flow through said body to then be exhausted from

the check wvalve;

a poppet positioned within said body;

a spring entrained between sgsaid cap and said

cap; and

a tethered dump plate positioned between said

poppet and said conical gspring for disengaging said

Spring

wherein

coupled

wherein
through

hole 1n

from said poppet.

15. The check wvalve ag sgset forth in Claim 14,
sald tethered dump plate comprises a tether

to a disk-shaped plate.

16. The check wvalve asg sgset forth in Claim 15,

sald tether extends from said disk-shaped plate
sald spring and exitgs the check valve through a

sald cap.



CA 02662243 2009-02-27

WO 2008/027939

PCT/US2007/0770359

17. The check wvalve asg sgset forth in Claim 16,

whereln gsaid tether 1s coupled to a boss of said disk-

shaped plate.

18. The check wvalve asg sgset forth in Claim 17,

wherein said tether comprises a knotted end that fits

1nto said boss.

19. The check wvalve asg sgset forth in Claim 18,

wherein said tethered dump plate

handle.

further includes a pull
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