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ASSIGNMENT THF WATSON IP GROUP, FLC
3133 Highland Drive, Sulte 20
deonyviile, Michigan %"34?;6

SCH-151518 o
(616} 7971000

FOR VALUE RECEIVED under the emplovment agreement between ASSIGNOR and
ABRSIGNEE, the receipt of which i herg eby achnowledged, the following inventor or fnventors
{hereinafier caltfed "ASSIGNOR )

Ehmar Oostvess

Niewwe Achtergracht 835G
FGI8WEP -’X:mts:r&.am

The Netherlands

hereby assigrs, tansfers and sets over W

QBHT Packaging BV,
’x‘iem sdeweg 6
LR ?%rc-:uks: fen

e ‘\1. therfands

thereinafter called "ASSIGNEER™, all worldwide right, title wnd intersstin and o the invention
Known as:

YALVE ASSEMBLY

for which a United States Patent \ppiica‘tifm was filgd oo June 30‘_“)_», 33 {Serial Number
14788655, and all vights and privileges ander any Letters Patent whic may he granted thereon,
inchiding sl rights, i soy, throughout the entire world 1o sue for all | past infringements which
may have oecurred before the excoution of this ass fgmment, A sopy o tt} ¢ apphication as filed i

aftached hereto and miade 3 part hereof

£y The ASSIGNOR(S) agrees, without <h srge o said but at
ASSHGNEE's expense as o each of the follow ing: {2} to exevute (1) ali necessary papers o be
used i conpection with this application and any addiional, eontinuing, v divisional
apphications, as the A‘ﬁ‘wi( NEE oy deem wecossary or expadient, (i all papers 1 connection
with any interfersnce or other leged or quasilegal proe cedings selating to this application or any
additionsl, continaing, or divisional application thereot, {m; all papers and docaments which
niay be necessary b conmection with the preparation snd i) tg of any foreign applications or
with muking claims o priority vghts granted ander the provisiens of the International
Convention for Protection of Industnal Pro perty or similar sgreementsy (b} to cooperate with
ASSIGNEE I every way possible in obtining evidence and going forvard in apy such
procendings; and (1) to perform afl other alfirmative sots which miay be necessary or dwmbxc &
obtain a grant of 3 vatid patent for sald invention i any country throughout the world,

¥
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{2} f»‘z%’*‘ﬂ( ANGR(S) bereby authori:
United Swateg, and the appropriate officials in any n%m country. £ issue any and all Letters
Patent that may be ;:z\mied upon any patent application v amy additional L continuing or
divisional applications thereof o the ASKIGNEE, its sucosssors and assigas.

vs and reguests the Commissivner of Patents of t‘he

{3} ASSIONOR(SY hereby covenants and warraris that to the hest of ki Knowie ag\
has full dight w convey the entire right, title and m\g oet ?}\ this mstrument, free of an

"

sncumbrancss and that no-other agresynent has been or will be excouted in conilioct herewith.

{iﬁ ASSIGNOR (s bereby grants to the aw *mw of THE \% ’&f%{}\ P GROUP, PLO
of Hudsonville, Michigan, aut hority and power tr insert on this instrument any further
és;ianiimmmn which may be necessary or desirable fﬂf’ PUTPORES m rccmémmn in the United
States Patent Office or the Patent Offics of any foreign coundry.

ASSIGNORs): e

Date: Narme of Inventon
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RCH-131518
TITLE
ALVE ASSEMBLY
CROSS-REFERENCE TO RELATED APPLICATION
e N/&
% BACKGROUND OF THE DISCLOSLRE
{0021 E Field of the Disclosure
{0603) The disclosure rolates b1 gorerst to 3 valve assembly, and more particularly, ©

3 valve sssembly that s confloursd for steam sterilizgtion N aseptic conditions {in the

dispensing of foodatudts such as epusidds, par suspensions and the likey Bowill be

&
L3
57
@

¥
o
%
=
=]

E anderstood that the valve {5 not Tnited o such use, and that use 3o other enviromments along
with dispensing other Howable muterial is hkewise conmernpluted.
{6064} 2. Background Ast
{3003} The use of valves 1o dispense flowable material from Hexihle pasRaging s
Kiows it the art. With the desire for i igher flow rates, sad the ability to dise harge produacts
15 having large pasticalates sad solida, cerain valves have been provided which fulfill such
roguirerneits,
{0006] AL thy same time as the performance demands have increased, the need for
tmproved sanitization of the dispensing valve ssitated more robust construction, For
example, steany at elevided pressure fs one of the predomivant means by whish to sterilies
24 such valves. Problemationily, such sterilization techiigues have exposed the valves to harsh

aspvironments and harsh procedures,

{0007 Dus to the elevated pressuves and temperaturss, many of the avaifable valves
1
i3
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have hugh filure rates. That is. the prossure ands

S eveprraiure damsges components of the
vatves such that they are ncapable of perfienydng 2% required. Other designs are hampered by
mudtiple components and redundaney to provide adeguate strength fo withstand  such

temperature snd pressure. St other solitions require the use of metal components and other
{ 5

L73

heavy duty structuses, thereby boressing the somplexity and the cost of such valves,
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ROMHGISIAS
SUMMARY OF THE DISCLOSURE
HEUILT The disclosure is dirccted o & vaive assembly comprising a valve housing and
& vaive body. The valve housing has a fower end and an upper end. The valve hoasing
definimg an toner bore. The valve housing inchaling a valve seat spaced apart from the lower
end and the uppes end, separating the vadve hougin g into a fiest valve side and « second valve
side. The valve scat defining o seat surfhce that s fnolined mwardly and toward the lower end
of the valve housing.
RGN The vatve bady inclades an auter rim with an outer sarface snd a contral wih
spanning therebebween. The outer vim includss at joast two spased apart sutwardly divected
anvuiar Hanges definiing at feast one channel therebetween, and a seal ¢ prsitioned within the
at feast one chansel. The outer rin is inclined oy teardly 80 ax to corvespond 1o the seat
surface, with the valve body further having an akis of rotation extending transversely through

the valve body epaved apart from the sonufar fanges.

R The valve body is positinned within the nner bore of the valve housing, and
pivotably coupled to the valve body along an axis of rotation that is positioned bebween the

valve seat sod the epper end of the valve housing, The vabve body is positioned in a firgt

closed orlentation wherein the outer rim corse sponds B0 the sear surfhos with the soaf seal g

the first valve side from the second valve side. and a second apen ortentation wherein the
outer eim i pivoted away from the seat surfiee providing Tuid conmanication between the
first valve side and the second valve side. I the first closed nrientas h, the vabve body is

N hES

structurally configored to be transiatable toward fhe dower end. th erehy direeting the outer

vim tvward the sest eurface,
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SCI-34S
H0011] In somie eonfigurations, the valve body is stroctarally configured o be
wanslatable wward the fower end, so as to divect the outer rim toward the seat surface,
comprossing the sead sufficiendy t have & portion of the oater rm sagage the seat surface,
L o some configurations. the seal provides a biasing means sulficient o
3 transdate the valve body i the first closed orlentating toward the upper end
131 fi some configurations, the vadve body is translatalsie wntil each of the anpular

Banges engage the sest surface

G0 14] fa

J‘,

sumie configirations, the at lesst two spaced apart eubwardly divected

anoular flanges further comprise three spaced apart sutwardly divected astsular flanges

H3 defiring a first channe! and # sconnd charre! therebetween. A seal is positioned within sach

of the first channel and the second channel,

HUERY In some configurations, th chamme! has a first slope and the seoond

channel has 2 second slope. The first slope and the second s fope are different,

{0G16] in some configurations, the three spaced apart cutwardly directed annolar
15 Hlanges ars substantially paralie! o cach other.

{0017] In some eonfigurations, the valve assembly further inclades a handle having a

fever anm on the cutside of the vidve housing and & shaft extending through the b using, The

shaft defines an axie member at 2 sevond end thereof The velve howsing hat a vadve axle siot

oppasite the axle member. The vabve body funther fncludes a Brst sxle protrasion and a
28 seeend axle stot. The firsr axke protrusion extends from the valve body and into the valve

axte slor, The first axie profrusion IS rotatable within the valve axie dotand frans siatabhle when

the valve body is in the first closed orientation toward and away from the lowsr end. The

4
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second sxke sfot, with the axle member of the handle member evier rding Inta the second axle
stot. The second axle slot is vonfigured to imput rotation of the valve body upen rolation of
the handle, and o sliow wanslation of the vahve bady toward and sway from the lower end

witen in the fivst olosed orientation relative to the axle membe

§ REEHEY, In some configurstions, the axle member and the valve axle st define the
axis of rotation of the valve body relative 1o the valy & housing.
001y In some configurations, the axle member and the vahve axle siot are positionsd
on e second side of the valve
{0024 in some configurations, the valve sssembly farther includes a ¢ap. The cép has

e
o]

an outer im and a ceatral body. The outer rim extending over the upper end of the housing,

and sealingly engaging the valve housing at the uppar end. The conral body extends into

3

cortact with the valve body, with the ceateal body precluding rotation of the valve bady

within the valve housing.

EUTRES fo soms configurations, the central body includes 3 hase and & base siun
15 sxtending from the base. The base snd the base skin being in contact with the central bady in

the st closed orfentation, wnd precluding rotation of te vaive boady relative o the valve

housing.

{oaae] by some configurations, the valve housing further inchudes & base chanmel al

the Jower end. The base channel has 5n fnner serfase and an outer surface, with a plurality of
28 interfocking weth positionad on the outer serfase. The valve assernbly further noludes

vidve base. The valve base baving # base flange wuachable o« flexible bag, and @ uprstangd

portion extending upwardly therefrom defining & nner surface znd an outer surface. The

L2 4
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5004
fnner surface haviag & plurality of seal beads sxtending therearound, sod the outer surfice
having a plurality of texth positionsd thercon, The upsiand portion inseriable into the base
reeeiving chunnel of the valve housing, Upon insertion, the phurality of seal beads sealingly

ngaging the inner surface of the base channel, and the inferiocking teeth of the base channgl

£

3 interfocking with the teeth of the outer surface of the & upstand portion, to io turn, couple the
vabve base o the valve housing.

[o023] I some configurations, the central wab includes an inner sarface facing the
first valve side and an outer surthce fag cing the second vabve side. The owter surface ingludes
a centexd prak and an annular valley sunnanding the central pesk. The outer rim extends

i beyond the asnudar valley toward the upper end.

o241 in some configurations. the outer dm ncludes an upper end, whersin the
upper vod of the nim defines 3 helgh responds o the central peak.

E AR It some configurations, the central wob has g substantially uniform thickness
between the annaler valkey and the centrd peak.

I3 {1206} In anather aspect of the disclosure, the disclosare is directed (o a valve
assembly. The valve aseembly comprises a vaive housing and & valve body. The valve
housing has a lower end and an upper end. A valve seat is positioned thersbetween. The
vaive seat being inclined inwardly toward the lower end. Che valve body s pivotsbly
positionable within the valve housing, and piveis hetween a Brst closed arientation and a

24 second open erentation. The valve body is pivoteble abowt an asis that extends thrauglh the

valve housing positioned betwesn the upper end and the valve seat. In the fird elosed

arientation, the vaive body is configured to transhate foward sad away from the lower end of

PATENT
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the valve housing.
0271 I seme configuratioms, the valve body further includes an outer rim with o

seal extending along the outer it The seal is configured by sealingly engag

O'C
o
o
Py
<
S
B,
-t
£
o
%
g
.

The seal blases the valve hody toward the apper end of the valve housing in the first closed

3 ovientation,
FO02%1 I some configurations, the valve body farther inchudes an ouler surface

facing the upper end in the firet closed orfentation. The valve body mchudes an outer rim and
@ central web. The auter rim extends hevond the ventral web towasd the o apper end, The

central web includes « central peak extending toward the upper end snd s anpule valley

b extending thersaround hetween the sentral peak and the cuter tim,
{29 i some-configurations, the valve body further ncludes 8 pharatity of spaced

apart seals along the vaive body, sach of the spaced apart seals engaging the valve seat in the

firat closed orisntation,

HOGaE The disclosure s Bhewise directed 1o methods of utitizing the vabve assembly
i3 of the present disclosare, inclading methods of steriiiz ng the vahve sssemybly and filling and

dispensing fowabie material therefrom.
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BRIEF DESCRIPTION OF THE DRAWINGS

UERY The diselosure will now be desoribed with referener o the drawings whergin
10032} Figave 1 of the drawings is & front perspecine view of the valve assembly of

the present disclosure:

A
e
i
o
'...‘
AS
../J

..... 13} Figure 2 of the drawings is a back perspestive view of the valve assermbly of

the present disclosurs;

{6034} Figure 3 of the drawlngs IS a cross-sectional visw of the valve assembly of the

FO35] Figure 4 of the drawings is a perspective view of the valve hase of the vales
10 assambly of the present disglosurs
{0036} Figure 3 of the drawings is 2 cross-sestional view of the valve hass of the

vafve assembly of the present disclosure;

(0037 Frgure & of the drowings is & cross-seotional view of the valee housing of the
vilve asserabiy of the present disclosure:

13 [OU3K] Frgure 7 of the drawings is a2 seiss-soctional perspective view of the valve

housing of the valve assembly of the presemt disclosare:

{00393 Figaire & of the drawings is a perspestive view of the valve body of the valve

assersbly of the present disclsure

{90448 Figare 9 of the drawings is 3 crossesectional view of the valve body of the
24 valve assembly of the present disclosure;

{01} Fizure 10 of the drawings 1§ @ cross-sectional perspective view of the valve

body and the handle of the valve sssembly of the present disclosure;
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SCH-1F18 8
{0642} Figare 11 of the drawings is a perspetive view of the handle of the valve

assémbly of the present disclosure;

00431 Figure 12 of the drvings © a perspective visw of the cap member of the
valve assombly of the prosent disclosure:
{04} Frgure 13 of the drawiags b 8 oross-sectional view of the cap marnber of the

vatve assetbly of the present disclosurs;

(D045 Figure 14 of the drawings iy a cross-seotional view of the vabve assernbly with
the cap member removed, shewing, in particular, the vabve body in the first closed

arientation, with the O-rings dirscting the valve biady toward the spper end of the valve

housing
EEY Figare 15 of the drawings is a2 pastinl cross-sections! view of the valve

assembly with the cap member semoved, showing, in partioular, the resilience of the Uerings
divecting the valve body wward the upper end of the valve howsting, ard, the valve axde siot

having the first axle protrusion sxtending thereinte and be ving directed at the upper end of the

slo
{G047) Figure 16 of the drawings is a partial cross-sevtional view of the valve

asserbly with the cap member removed, showing, in partivelar, the resifiense of the O-rings
divecting the valve body toward the upper end of the vaive housi ing and, the valve axie shw

naving the acle member of the handle extending ints the second axle sl of the valve body

and being divected at the lower end of the second axie siot
{0048) Figure 17 of the drawings is a cross-sectional view of the vidve ass embly with

the cap member removed, showing, in particelar, a force {{or exgpie, due to appheation of

PATENT
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SCH-131514
steam sterihization) imparted omto the valve bady, and the tanslation of the valve bady
foward the Jower end of the valve body. forving the suler rim of the vaive body toward the

valve seat and compressing the O-rings sefficient to have contact between the cuter rim and
the valve seat; and
{00491 Figure 18 of the drawings is a cross-sectional view of the vabve sssembly with

the cap meother removed, showing, in partivalar, the valve boedy i the second open

artentation.
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SUH-E3EES
DETAILED DESCRIPTION OF THE DISCLOSURE

o)

G050 While this invention is susceptible of smbodiment in many different forms,

Faic)

there 15 shown fo the drawings and desoribed berein in dewi a » spocific embodiment with the
understinding that the present diselosure 35 1o be considered as an ¢ sxempliffcation and s not
intended o be Hintted © the embodirrent iHustrated.

[H051] B owill be understood that lke or ana sgous elements andor components,
referred 10 herein, may be identified throughout the drawi tgs by like reference characters. In

addition, it will be understood that the drawings are merely schematic representations of the

&

3,

invention, and some of the components my fave heen distorted from actual seale for
purposes of pictorial clarity.

653 Reterring row to the drawings and in pantivular to F igares 1, 2 and 3,
cotlectively, the valve assembly is shoan generally at {0, The valve assenbly 10 includes
i

vadve base 12, valve bousing 14, valve bady 16 amd handle 18, The valve ass serably M i

contfigured to be coupled to & Hexibie package fhvpical Hy formed from g phrality of walls that
ate joined together through a plurshity of seais), While certain Iy ot Himited thereto, the vabhve
assemibly is well sudted for use in association with the dispensing of fowable material {such
ay liquids, purees and swups), meluding but net Hmited o fondstuffs, in an aseptic
enviromment. Ruch an eoviromment offen requires the steam sterilization of fhe valve

asserrbly. The valve assembly e particularhy well suited to mai mtaining integrity and the like

in such stvarn sterilization processes.

{0083] The valve base 12 is shown in greater detail i Figures 4 and 3 as comprising
base flange and upstand portion. Tt will be understood that the valve base 12 configured o

e
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SOH-{813 88
interface with the flexible bag. The buse flange 20 inchudes upper surfaee 34, hower surface
3§, proximal edge 26 and distal edge 27, The base Range 20, in the configuration shown, is

Y

substantislly uniform in thivkness and s of generally planar configuration. OF course.

variations are comemplated to the thicknesses and the averall ¢ onfigurstion of the base
3 Hange. The valve buse comprises a polymer bised material, nciud fog but not fimited w

polypripylene, polvethylene, and nylon, anon ng wthers.

[o0ady The upstand portion 22 extends from the base Hange in a direction away from

the upper surface 24 thereof. The upstand portinn extends srdund the disial edge 27 and the

-

opening defined thereby so as to define an npening (in the > configuration shown, a eylindrical

v

i openingh. The apsiand portion 22 extends from proximal end 30 {which meets the proximal
edge 26 1o distal end 31 The upstand portion inchudes inner surfiice 32 and suter sarface 34,
The foner surface inclades fivst seal bosdd 36 and seoond sead bhead 38 which comprise
genoratly semi-circular protrasions extending inwardly fom the inner surfice
LS The ouwter sarfise 34 inclades lower Hange 40 and interfocking reeth 42, The

t8 fower flange 40 ncludes upper surface 93 and awer surthes 44, The mterfocking teeth 42, ia
the vonfiguration shown, have substantially uniform configurations. cach having an upper
surface 46 and a fowsr savface 45, The upper surface s angled in the dowmward direction
toward the ower flange 46 with the lower surface 45 beb g substantialy paralle] tothe lower
flange and substantially perpendicelar to the outer surface of the 1 upstand partion. It adll he

20 explained below, and 85 Is showsn in Figure 14 through 16, tha the Inerlocking toeth 42

i

utterfacs with mating stractures within the base receiving channe! 39 of the valve hausing 14,

{050] The valve bousing 14 i shown in Figure 6 and 7 a8 comprising kewer flange
12
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asseenbly 50, upper flange 32, transverse handle opeaing 34, valve axie slot 86, vabve seat 58

Ay,

and base rocsiving channet 39, The valve housing 14 fnchudes Tower end §1, upper end 33,

",44

outer surface 33 and inner bore 37, The valve housing ix formed from a polymer material,
inchiding, but not limited 1o polypropyiene, polvethyiene and aylon, amen g wthers,

FO0S5 7] The lower flange assemithy 30 includes first 11 tnge O and second Hangs 62,
The fiest tlange 68 molades bottom surface 67 and the second fan ge 62 includis top surfac
89, A slot 64 is defined between the two Ranges by the botiom surface 87 of the first Hange,

and the top surface 69 of the second flan ge. A plarality of wansverse webs, such as transverse

welt 66 extends botween the fiest and seoond fanges. In the configuration shown, the Hrst

and second Hanges are substantially paraiiel 1 wach other snd substan ally perpendindar to
the innter bare of the valve housing 14, o the ¢ onfiguration shown, the first snd second

Hanges have substantally the same diametsy and substantially the same thickness. Of course,
wintions aes fikewise comenplated. The ransverse webs that e tend between the first and

eeond flanges are configured to reveive snd mat mgly engage with different tools, filling

andfor dispensing equipment and the Tike.
JO0S8] The upper flange 32 includes foner portion 70, outer portion. 72, and webs,

such as web 74, The webs 74 extend radialhy outwardi iy 1o couple the nner partion 70 ©o the

auter portion 72, The webs 74 are spaced apart radially at predetermined intervads with

u;

espect to erch other, defining cpenings 73 (Figure 2} therebetween. The inner portion of the
upper flange 70 includes foner wall 76 aad cater wall 78 The inver wall 76 § forms the muer
bore 37, The ouler wall 7% is radially owtward of the fner wall 76, forming a generally

wiitorm annalar channel 79 therebetween. Tn the condi rguration shown, the annelar channe!

et
L
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SOH-181 516
8 15 of substantially uniform depth, and vonfigured to receive and rotain 5o seal memher

therein. One soch seal is shown in Figure § with the reference mumber 81, The seal 81 &

shovwn as having o substantially Deshaped cross-sectional con flguration.
f38] The outer portion 72 s showa in Figure 6 as somprising outer surface 80

having threads thereon. In the configuration shown, the vuter portion 72 extends beyond the
upper sad of the tnner bare 57, with the webs 74 extending therebetween heing angled and
increasing radinfly outvard in depth, 5o 3s to formy an inclined surfaoe that extends Fom the
inmer portion 74 1o the sater portion 72, In the conBiguration shown the first and second
flanges of the lower flange asseobly 50 extend racisly subwardly beyond the apper flange
stras 10 deting the footpring of the valve bousing.

{G060] The transverse bandle opening 34 together with the valve axie siot 56 define
an axis of rotatione of the valve body 16, and sre. sherefore posttioned on opposite sides of
sach other about the valve housing with the axis extending generally through the center of
the siroular cross-sectional configuration of the valve housing tner bore 57 ¢hersby defining
& diameter). The transverse handle opening comprises o generally cvlindries! opening having
an inner end B4 and an outer end 86, In the configuration shown, the generally sylindriesd
opening defines @ bare of substantially uniform circulay cross-sectional conf queation. A
outer rim 88 extends sbout the owter end 88, and B configured provide a sealing
engagement with the handle.

fG061] The valve sxle slot 36 comprises & generally choufar, but elongated slot, that

is elongated in @ direction that is parailel to the axis of the fnner bare $7 and generalby

perpendivalar 1 the upper and Jower end of the valve housing. The valve axde slot, it will be

T
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3%,

explained. provides for an axis of rotation of the valve bedy, while allowving the valve axde 1o

move toward and away from the lower end of the valie upon s application of force against

the valve body, Praferably, the valve axle slot exends into the inner hore while nat extending
through to create v opening 1o the suter surfice, Such a configuration precludes the need 1o
Rave a sealing surfice (o preclude egress from the valve

UL The valve seat 3% fe shown as comprising proximal end 90, distal end 92 and
seat surface 940 The valve seat 38 comprises @ protrasion that extends imwardly from the
inner bore in @ generall ¥ concal configuration vvardly and toward the Jower end thersol,
The conical conBiguration inclades an inclined portion 96 st wting at the proximal end and a
paratiel portioe 9% at the distal end thercof, The transition from the inclined portion 96 L the
parsiiel portion ovews at or beyand the upper chamnel 122 of the outer surface of the valve
bady vuter rim 100, A taperad slot is defined betwaen the back wall of the valve seat and the

inner bore 37, To other embodiments, the thickness or the configuration of the inner bore may

rey

be adjusied e taper, nstead of inchuding & valve seat in the form of an ivwardly divected
appendage from the inner bove of the valve housing,

jo0a3] The base receiving chasnel 8 is shown in Figure 6 a3 comprising inner
surface 150 and outer surface 152 with a base wall 153, A plarality of interfocking teeth,

such as interforking woth 154, extend into the channel Hrom fhe outer surface 132, As will be

ages the upstand portion 32 of

&

understood the base recsiving channel 8 shape matis

the valve base. More particudarly, and us will be described below, snd with reference to
Figares 14 through 16, the upstand portion 22 extends into the base recetving channe! 59 so

that the nner surface 150 engages with the fint and second seal beads 38, 37 of the jnner
By :

s
L4
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surface 32 of the upstand portion, while the interfoskin ng toeth 42 of the outer surface of the

apstand portion interface with the interfocking teeth 154 of the buter sarfice of the base

kY
}
'

recetving chunnel, Such an interface produces 4 Thaid-tght seal between the memberns {with

portians of the flexible bag being positiohed thershetwaen),

~ -

3 {064} With reference to Figures & through 10, the vabve body 16 tncludes outer rim

b

100, central web 102, first O-ring 104 and second Oering 136, The valve hody 16 s phvomily
positioned within the nner bore of the valve Sousi g, 30 that the valve body can sealingly

engage the vabve seat 38 thereof, with the valve body pivot ing about the axis created by the

P

i

transveese handle opering and the valve axle slot Addition nally, the valve body is configured

&

o

i o wanshate along (or displace bevweeny the valve fousing between the appey

thered, upon the direction of & foroe {or pressure) in the valve Sody on one side of the valve

faoss] The outer rim 100 includes mner surfice 110, suter surfacs 112 and rotational

113 whic

f;
procad
Bf-r

generally

=%

axis sasembly 14 The outer rim includes frwer end 111 and UPDET S

Ty

defines the mer and outer sevfzees, with the rofational axis assambly extending fram the
upper end 113 away from the lower end 111 The apper and lower ends generatly defining a
circufar configuration that substantially matches that of the inclined purtion 96 of the valve

bousing. The foner suefaos in the embodiment shows com aprises s curved wall that preferably
subsiantially matthes the shape of the inclined portion %6 of the valve housing, The outer
24 surfave 112 Hkewise preferably substantially matches the shape of the inclined portion 95

and includes upper flange 116, contral fange 118 and lower Hange 120, The three fanges are

substantially paratiel to each other and spaced apst from each other 8o 8¢ 1o define shatnels

16
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therebetween, In panicular, the upper channet 132 i delined by the upper flangse and e

central flange. The fower chinned 124 i defined by the contrd Hange 118 and the fower
flange 120. The frst O-ring 104 extends into the upper chanwel 122 und the second Owring
106 extends into the kower channel 124, The U-rings and the channels are configured such
3 that the Ovring extonds upwardly bevond the channed and the Hanges, While not reguired,
due o the configuration of the channels and the fanges, the channels have d&ifforemt slopes
such that wach of the O-rings is pusitioned along # different stope, In such a configuration,
the two O-rings are fsolated from cach oter, and fHuid on one side of the Gering (and

temperatare} i bolated from the second Oring. It will be understood that in other

et

{} sonfigurations, a single channel may by defined batwesn & pair of svaced span S inees. Many
R ; =2 -

e
e
o

of the advantages of the configuration oF the valve are realized with the uee of only a single
O-ring dn the place of a pair of sproed apart (hrings.
RHESY The rotationad axis assembly 14 includes Srst axde profrusion 126 and second
acle shot 128, which are positioned on cpposite aides of cach ather defining an axis of
i3 rotation that preferably extends through the center of the valve body, The first axle protrasion
generaily shape-matingly fis ot and rotates within the valve asle slot 6. In scdition, the
fest axde protrusion can slidably transiste within he valve asie sl 56 toward or away fron
the lower end of the valve howsing. The second axle slot 128 comprises & generally circular

stot that s elopgated, mach fike the valve axie sipt 56, As will be explamed, the portion of

-

"3

28 the axle member 138 of the shaft 142 of the handle 18 3 1w configured o both rotate and
stidably transtate within the second avie siot 12X of the valve body 18, It will be undeestood

that the e slationship between valve avie slot 36 and the seoond axle slot 128 ds such tha
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when the valve body is in a closed orieration agatnst the vabve housing, the two axle sots
are abgmesd 5o as o permit the valve Body to mave relative to the valve fousing In &
substantially uniform manner {whereln the valve body can move generally perpendicular o
the axis of the joner borel Sueh a configuration generally minimizes the possibility of

5 angutar displacement and poments on the valve body thit can leed o unintended strosses,

and, 11 tuarn, leaking and the Jike.

0067 The contral web 102 is shown in Frzures § thwough 10 as comprising fnner
sarface 130, outer surface 132, in the o mitguration shown, the central web has a

substantisily uniform thickness, with the loner and suter snrfaces being substantially equally

=5

spaced apart from sach other. The owter surface 137 is substant Gatly outwardly convex and
meiudes a central peak 134 surrounded by an annoler val Hey formed between the central wek
amd the mrer suetaes 110 of the outer rim 100, The central peak 134 has an amplitede that
matches the upper snd 113 of the outer rim 100, although & i comemplated that the

amplitude may be greater or soraller than the upper end 113 of the buter rim 100,

]
rAy

{G68] The handle 18 iy shown in Figure 10 and 11 as sornpristng fever army 190 and
shalt 142 The lever arm 140 includes proximal end 144 and distal end 146, It will be

understond that the lever ann is configered for the manual grws ping and rotation by g user,

s

3

Fhe handle is coupled 1o the valve such that rotaticn of the fover arm comtrols the £ postiion of
the valve body within the valve housing (e, apen, vhosed, partially open, &), In the
0 configurntion shows, the lever dom 140 is configired 1o rotase throu ugh an arcuate distance of

approximately $09 to effectumte the valve hody betwaen an open and ¢ closed position. The

tever arm may have profrusions and shapes that Baiit the rotation therest relative to the

PATENT
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housing by interfering with portions of te housing, such as the lower flange asserbly, for

exampie.
00657 The shalt 142 extends generally perpendicularly from the lever am 140 and

inchudes first end 150 and second gnd 152, An laner faee is positioned at the second end

b thereol, with an axle member 138 extending cutwardly therefrom. The shaft 142 is generally

cylindrically shaped 30 85 © engage within the wansverse handle opening 34, with the Bra

end generally belng positioned at the owter end, and the deflectable outer rim 88, and the

second end corresponding to the innerend 34 of the opemng 3. {n the configiration shown,

a pair of anvular slots are positioned about the shafl i & spaced apart oriemtation. The

10 anndar shots are configured 1o recvive Onrings or ather seabing members so as @ preciude the
pussage of fluld (e, stean, afr, flowable material, ey therethrough.

P00 Additionally. the handle 18 includes Jocking arms 164 on oppoxsing sides of

the shatt 142, The locking arms 164 interface with the deflectable outer rim BE so a8 i lock

the handie refative to the valve ody 18, o previude the separation of the conponents due to

SO oppst

the prassure 0t fomperature exertions on the handle 18 (B {Fi

L

e 14,
fO071 The axde member 138 includes & first end ¢ the inner face 156 and & second
end 162 spaced therefrom, The sxle member defines 8 crossesectional configuration that
alivws for fmparting votation o the valbve body apon rotation of the lever arm, while also
alfowing for the transfation of the valve body relative 1o the axie mentber 138 at lease when
2 the valve 15 in the closed orientation. It will bi usdersteod that while the first axle profrusion

136 of the vahve body 16 rotstes within the valve axde slot $6 a1 ene end, the axde member

ES8 of the handle rotates with the second axis s ot Yet, both slotx sl for the slidable

b2
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movement of the respedtive axle when within the slot. § will be undersivnd that due o the
moveent, when in the closed position, and without any application of force, the resilience
of the Gurings 104 andior 106 will foree the valve body into 5 position wherein the Hest axle
protrasion s directed toward the upper end 137 of the valve axle slot 36, while the axle

1

mamber {5 is divected toward the ower end 147 of the second axle siot 128,

{0672} With reference o Figures 12 and 13, the valve may farther include cap 1%
which is confignred to cover the second side of the valve prior to use. The cap 19 ipchudes

outer vire 170 and central body 172, The outer fim 170 includes top surface 174, inner

depending seal 175, cuter depending seel 176, and devending skirt 177, The top surface of

z
,é,
g~
e

the outer rin I8 generally substantially

planar and extends over the upper end of the valve
housing 14, substantially encasing the upper flange 52,

J0073] The central bady 172 of the valve cap 19 includes depending wall 180, base
182 and base skivt 186, The depending wall tapers imwardly toward the valve hody 16, and
also inwardly wway frem the inser bore 37, defining & g¢ snerally conieal configuraiion. The
Base 182 iy generally planar snd generally parallel o the wp serface 174 The base includes
lwer surface 134 which spans the base 182, The depending skt extends amularhy about the
duter perimeter of the base 182, snd inclades bottom ring 188 which defines the lower
extravnity of the cap 19

[0074) With reference to Figoare 3, bt the capped orientation, the capoan be threaded

3 1

utilizing the thread 178 co-acting with the threads 52, As'the cap is threaded onto the valve

housing, the inner depending seal 178 and the owter depending seal 176 approsch the upper
flange. The inner depending sesl 175 fnterfaces and sealingly eogages the seal ¥ positioned

o
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within the annular channel 7%, The outer dependh

& iterets with the inner portion

i

wf the apper Hlange and the geal ¥1 as well, to essentisdiv sos Hagly ixolate the second side of

i

the vatve body from the mutside clemens.
HEIRY! At the same tme, as the oap §s threaded, the fower surface 184 interfaces with
3 the central peak 134 of the contral web 102 of the valve body 16, Additionally, the botiom
ring 188 interfaves with the serrounding sunufar valley 136 of the central web 102 of the
vaive body 16 Ay such, the cap 19 provides s Yook on the valve body which precludes
rotation of the lever arm of the bandle, and the movement of the valve body out of the slosed
configuration. Furthermuse, the cap inclades, preferably, only the wop surface 174 which
2t extends bevord the upper end of the vahwe Housing, theraby limiting the additional butid
height 6 the valve when capped. Furtherawre, an imtegrated tamper evident featare can be

incovparated into the valve cap, to fndicate that the valve cap has been previously removed o

that tampering has noearrad,

100761 The asserabled vabve body and valve bousing is first provided. As is shewn in
i5 Figure 1, the valve body s initially in the vlosed orientation. In sach an orientation, the Keér

arm is precluded fom further movement by the lower Tange assembly 30, The firg Quring
14 and the second Owring 106 contact the seat swrface 94 of the valve veat 58, providing a
fuid-tight closure between a fiest side of the valve {which is defined by the valve housing
between the fower end end the valve body) and a second side of the valve {which is defined
20 by the valve housing hetwesn the upper end and she va & hody). As explained above, the
nataral resitioney of the O-rings divects the valve body toward the upper end of the valve

housing, foreing the first axde protrasion against the upper end 137 of the vaive axie sio 38,
= 2 &
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and forcing the axle member {58 againgt the lower end 147 of the second axie slat,

{00773 The aser van assemble the valve body 14 onto the valve base 12, When the
body and the base are joined, the upstand portion 22 of the vaive base is direcied into the

base receiving channel 59 of the vilve bousing. A sead is formed between the first and second

¥

seal beads 36, 37 of the fnner surface 32 of the upstand portion 22 and the inner surface 150
of the base recelving chuinel 39 At the same time, the interlocking teeth 42 of the muer
surface of the upstand portion are directed past and, into engagerment with the interfocking
teeth 134 of the outer surface of the base receiving chimnel, The two stractares click past

&

erch other untl the distal end of the upstand portion interfxcss with the base wall 133, andfor

the bottom swrface 67 of the first lange 50 coniaes the upper sarface 43 of the lower Hange
4 Advantageously, the predominant thrust of the senling furetion is effectuated by the

inferfaoe of the seal beads of the inner surface of the apstand portion against the nver surface
of the base receiving cheanel, while the predominant throst of the retaining funetion s
effectuated by the interface between the locking teeth, Separating the sea caling funcijon and the
retatning function achioves 3 more robust interlock between the vaive hase and the valve
body, By addition, a coupling that s prafessbly free of elastomers andior threading can be
sohioved, se well asan aseptic closure,

fO078) It will he undersiood that the fexible bitg Is voupled fo the valve housing {or
sandhwviched between the valve howsing and the vabve based. A flowahle material may be

placed within the flexibic bag. The fowable materia! extends into the Hirst side of the valve

which iy bound by the first O-ring 104, Passage therchevond s precluded. As i often the

case, 1t may hecome necessary 1o sterilize the second side of the valve prior o dispensing {or
s
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prior o filling i some instancesy, To achiove the same, the upper end of the valve housing

may be coupled g steam sterifization anit whicl yapplies steam at an elevated pressure Imo

the secord side of the valve soas to sterflize the second side of the valve.
[OU79) With reference w Flgure 17, when a predetermined pressure is applied to the
) second side of the valve, the resilienge of the O-rings 184, 106 15 excesded and the valve

body is ranstated toward the bwer end of the valve houstng 14, In sther words, the first agle

H 3

profrusion 126 transiates along the valve agle sint 38 gway from the apper end 137, and the
» - k

/

axle mernber 158 wanslates along the second axle slot 128 away from the lower snd 147, As
the steam pressure indreases, the O-rings 104, 105 are somprassed such thas the upper flange
14 {16, ceniral flange 118 andior lower flange 130 i pressed against the seat surtace 94 of the

vatve seat 38, In addition, due to the configuration of the centrad web 102, the pressure s

defliected by the contral peak toward and o the seniral vail ey B an cutward divestion,
which cutwardly divects the outer vim 190 wesd the seat surface 84,
JOORGY Eventaally, the second side of the valve Is exposed o steam at the correst
13 pressure and temperature for the appropriate time, As the steam prossure s reduced, the
rositience of the Gerings 106, 108 overcomes the pressure on the seoond side of the valve angd
pushes the valve body toward the upper end, translating the valve until the apper end 137 of
the valve axie slot 56 is contacted by the first axle protrusion, and the fower end 147 of the
seeond wxle stot 128 is reached by the axle member 158
24 LIRS While various different exposure to steam is contemplated, # is conte smplated

that the steam is generally applied according fo certain specifications. For example, at 121°C

typieaily the steam is applied for 15 minutes (althe agh in practice users often vary between

0]
Le2
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Hiand 30 minates). At a steam temperstare of 130°C, typieally the steam is applied for 2.5
wimies {although m practice wsers often vary between 3 and 3 mbwiesh At @ steam
temperatare of 10°C, typloally the steam 15 applied for 0.9 seconds {although in practice

users often vary between S and 30 secondsy OF course, these wnperatioes, and times are

LAy

vonsidered exemplary, and not Himiting, That is, other temperaut 5, pressures, mediom other
than steam sterilization, and times, aman gt other parameters is likewise conterplated.

e

{082} With reference 1o Figare 18, 10 open the valve, the user grasps the lover amn

144 and rotates the lever arm refative to the valve houst g B The rotation of the fever amm
rotates the valve body about the mxis defined hy e first axle ¢ prowrusion and the asle member
¢ {in cooperation with the shaft of the handle 185 B will be understood that the upper snd
lower chamnels 122, 124 of the outer vim are spaced apart from the axis of rotation of the
vabve body toward the fower end of the valve housing. As & result, the O-rings are
predominantly separated from the valve sest 36 as to Hmit any contact therebetween in the

apen contigaration. Additionally, by position ng the axis of rotation spaced apsnt from the

,...s
Lt

vatve seat in a direction away from the lower end. the valve van mininize the gap between
the valve base and the valve. It will be understood that the handle i i preferably configured to

interfere with portions of the valve housing 14 when the desived end of travel into the open
position is reached. In the confiyuration shonva, the handle 18 imterferss with the lower flange
assembly 9 the fully open configuration. The ssme procedure, followed in veverse, can be
0 iminated and completed to direct the valve Fom the opent configuration to the closed

sontiguration.

{083} The foregoing deseription merely explains and Hustrates the inve ention and the

T
L,
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Evention iz not imited Siereto exeepd insolar as the appended claims sre so timiited, as those

skitled in the art who have the disclosare before them will be

without departing from the seape of the invention,

b
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WHAT IS CLAIMED IS

| A valve assembly cor

~ & valve housing having 8 lower end and an upper ond, and defining an nner hore,

the vaive housing including # valve seat spaced apart fron the lower end and the upper end,

N

separating the vahve housing it 3 first vadve side and g sconnd valve side, the valve seat

defining a seat surface that is fnelined nwardly and weward the Tower end of the valve

~ % valve body inchuding an cuter rin with an cuter surface and & contral web

=9

spansing therebetween, the outer rim inclading at feast two spresd apart autwvirdly directed
aonlar Hanges defining at Jeast one channel therebetween, and & seal positinned within the
at feast one channel, the ower rim inclined sutwar ridly 50 a8 10 correspond 16 the seat surfac
with the valve bady further bhavi ing an axis of rotation that extends transy ersely through the
vatve body spaced apart from the anruar flan ges,

- the vaive body being pesitioned within the inner bore of the valve howsing, and
pivitably coupled to the valve body : fong an axts of rotation that is positioned between the
vaive seat and the spper end of the valve housin ng, the valve bady belng positioned in a fiest
closed oricntation wherein the cuter Fim corresponds b the sest surface with the seal sealing
the fixst valve side from the second valve side, and 8 second open orferdation whersin the
oufer rim is pivated away from the seat surface providing fuid communication between the
first valve side and the sevond vilve side, wherein, in the firat closed orientation, the valve
bady is structurally configured 10 be transiatable toward the | tower end, thereby directing the

auter rim toward e seat surface,

28
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i The valve assembly of ohafm 1 wherein the vadve body is strectorally configured o he
translatable toward the lower end, so as to divect the outer rim fow ard the seat surlscee,

compressing the sead sufficiently to have 4 portion of the outer rim ongage the seat surface.

72

Las

The valve esserably of claim 2 wherein the seal provides a blasing means suffisient 1o

transiate the valve body i the first closed srientation towand the upper end,
pp

4, The vahee assembly of dlaim 2 whevein the vaive bod ¥ 18 transistable wntil each of the

He annuiar flanges ongage the seat surface,

bl The valve assembiy of claim 1 wherein the a1 least twa spaved apart putwardly
divected snnular flanges Rurther comprises three spaced apart outwardly divected sunalar

1

flanges, defining o first channel and 2 second chann el therebetween, and a seal positinned

™

is within each of the fivst channel and the second channel,

8. The valve assembly of claim 5 wherein the first channed has a fiest slope and the

second channel has a second stope, wherein the st stops and the sccond slope are difforent.

24 7. The valve assembly of claim 6 wherein the three spaced apan sutwardly direoted

anmslar Hanzes are substansially paraliel to sack other,

>7

e d
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& The valve assembly of claim | fursher comprising s handie having 3 fever arm on the
outside of the valve bousing sod @ shaft extending throu; gh the housing, the shefl defining an
axie member at a second end thereot, the valve housing having a vaive axle skt opposite the
axic member, the valve body farther tneluding:

- & first axle protrusion extending from the valve body and into the valve axle stot,
the first axde protrusion rotatable within the valve mule slot and wanslutable when the valve
bidy is -t the first closed orfentation toward and away from the Jower end; and

- a second st slot, with the axle member of the handle member extending fnto the
second sxle slot, the seeand axle slot configured to bmpart rotation of the valve hod ¥ apon

ritation of the handle, and {o atlow transigtion of the valve body teoward and away from the

fower end when duo the first closed arientation relative to the axle member,

4. The valve assembly of claim ¥ wherein the axie member and the valve axie siot
define the axis of rotation of the valve body relative 1o the valve hous s

HL The valve sssembly of claim 8 wherein the axle menter snd the valve axde shat are

positionsd onthe second side of the valve,

{L The vaive assembly of claint | further comprising:
-& ¢ap having an outer rim and & central body, the outer ring ext ending over the upper
end of the housing, and sealingly engaging the valve ho asing at the upper end, the conteal

body extending inlo contact with the valve body, with the central hody preciuding rotation of

PATENT
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the valve bady within the valve bousing,

¥

cisim 11 wherein the central body ineludes 8 base and 8 hase

o]

The valve gssembly o

skirt extending from the base, the base and the base skirt being incontact with the contral

,.
&
Lo

e
rda

in the first closed oriemtation, snd prochuding rotation of the valve body relative to the

et

The valve assembly of clabm | whereln the vaive housing further includes a base

poow;
Y]
>

chanael at the kower end, the hase chame! having an foner sarface und an outer surface, with
a plarality of imerlocking teeth positioned on the outer surface, the valve assernbiy further
mcluding
~ & valve base having a base flange attachsbie o 3 floxible hae e, and a upstand portion

extending upwardly therefrom defining an inner surfase and an suter surface, e nner
surface having 8 plurality of seal beads extendi ing therearound, and the outer surface having s
phurality of testh positioned thereon, the upstand portion insertable into the base receiving
chunnet of the vabve housing whereupan inscrtion, the plurality of seal beads sealing aly

engaging the nner surface of the bass chanwel, and the imterfocki: ng teeth of the base channel
interfocking with the teath of the outer surface of the upstand portion, W i temy, couple the

valve base 1o the valve housing.

B The valve assembly of elaim 1 whersin the central web jncludes a0 inner surfase
facing the Hest vadve side and an cuter surface fag ing the seeond valbve side, the outer sarface

25
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moluding & central peak and an sonalar vailey su rrounding the coatral peak, with the cuter

rim extending beyond the anaular vallev ward the upper end.

15, The valve assembly of clabm 14 whereln the mger vim inoludes an upper end, wheren
5 the apper end of the rim defines a height that corresponds to the central paak.
i6, The vabve assombly of clairs 15 wheredn the central web has a substantialiy urgform
thickness between the anmdar valley sad the central posk,
i 17 A valve asserobly soogrising:
~ it vabve housiag, the valve housing haviog  lower end and an upper end, with a
valve seat positioned therebetveen, the valve seat being inelined wardly toward the Jewer
end;
- & valve bady pivitably positiongble within the valve hous sing, and pivnting hetween
i3 3 fivst closed ovisntation and a second open crientation, the valve body pivoiable about an
axis that extends through the valve housing positioned betwaen the uppsy end and the valve
seat,
- wherein, in the first closed orfentation, the valve body is contigured to translate
twwvard and away from the lower end of the vaive housing,
3

T8, The vabve asserably of ¢laim 17 wherein the vaive bod v further includes an outer rim

with z seal extending along the auter iy, the seal configured to seahingly engage the valve
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seat, the sesl biasing the valve body owaed the apper sod of the valve hoasing in the first

closed arientation,

190 The valve asserably of claim 17 whersin the valve body further includes an outer

b surface facing the apper end in the fiest closed orientation, the valve bod v including an outer
rim and @ central web, the outer tim extending bevond the central web fowsed e apper ond,
the central wel incloding a contral peak extending twward the upper end and an annulae
valley extending therearound between the central peab and the outer ri,

i 200 The valve assenibly of olajm 17 wherein the valve body further Includes & plurality of

spaced apart sealy slong the valve hudy, each of the spaced apart seals engaging the valve

seat in the Hrst closed arientation

el
T
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ABSTRACY
A vadve assembly comprising 8 vaive housing, and a valve = body. The valve housing
having & lower end and an apper end. A valve seat is positioned therebetwesn, The valve seat
being inchined inwardly toward the lower end. The valve body is pivotably positionable

withbi the valve housing, and pivoting batween a fisst closed oricatation and 3 second open

3
swientation. The valve body is pivotable shaid an axis that extends throu ugh the valve housing
positioned hetween the apper end and the valve seat. In the first closed origntation, the vahve
brdy i configured to transhate soward and away froo the fower end of the vatve housing.

i

3
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TITLE
VALVE ASSEMBLY
CROSS-REFERENCE TO RELATED APPLICATION
[0001] N/A
BACKGROUND OF THE DISCLOSURE
[0002] 1. Field of the Disclosure
[0003] The disclosure relates in general to a valve assembly, and more particularly, to
a valve assembly that is configured for steam sterilization in aseptic conditions (in the
dispensing of foodstuffs such as liquids, purees, syrups, suspensions and the like). It will be
understood that the valve is not limited to such use, and that use in other environments along
with dispensing other flowable material is likewise contemplated.
[0004] 2. Background Art
[0005] The use of valves to dispense flowable material from flexible packaging is
known in the art. With the desire for higher flow rates, and the ability to discharge products
having large particulates and solids, certain valves have been provided which fulfill such
requirements.
[0006] At the same time as the performance demands have increased, the need for
improved sanitization of the dispensing valves has necessitated more robust construction. For
example, steam at elevated pressure is one of the predominant means by which to sterilize
such valves. Problematically, such sterilization techniques have exposed the valves to harsh
environments and harsh procedures.

[0007] Due to the elevated pressures and temperatures, many of the available valves
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have high failure rates. That is, the pressure and/or temperature damages components of the
valves such that they are incapable of performing as required. Other designs are hampered by
multiple components and redundancy to provide adequate strength to withstand such
temperature and pressure. Still other solutions require the use of metal components and other

heavy duty structures, thereby increasing the complexity and the cost of such valves.
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SUMMARY OF THE DISCLOSURE
[0008] The disclosure is directed to a valve assembly comprising a valve housing and
a valve body. The valve housing has a lower end and an upper end. The valve housing
defining an inner bore. The valve housing including a valve seat spaced apart from the lower
end and the upper end, separating the valve housing into a first valve side and a second valve
side. The valve seat defining a seat surface that is inclined inwardly and toward the lower end
of the valve housing.
[0009] The valve body includes an outer rim with an outer surface and a central web
spanning therebetween. The outer rim includes at least two spaced apart outwardly directed
annular flanges defining at least one channel therebetween, and a seal positioned within the
at least one channel. The outer rim is inclined outwardly so as to correspond to the seat
surface, with the valve body further having an axis of rotation extending transversely through
the valve body spaced apart from the annular flanges.
[0010] The valve body is positioned within the inner bore of the valve housing, and
pivotably coupled to the valve body along an axis of rotation that is positioned between the
valve seat and the upper end of the valve housing. The valve body is positioned in a first
closed orientation wherein the outer rim corresponds to the seat surface with the seal sealing
the first valve side from the second valve side, and a second open orientation wherein the
outer rim is pivoted away from the seat surface providing fluid communication between the
first valve side and the second valve side. In the first closed orientation, the valve body is
structurally configured to be translatable toward the lower end, thereby directing the outer

rim toward the seat surface.
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[0011] In some configurations, the valve body is structurally configured to be
translatable toward the lower end, so as to direct the outer rim toward the seat surface,
compressing the seal sufficiently to have a portion of the outer rim engage the seat surface.
[0012] In some configurations, the seal provides a biasing means sufficient to
translate the valve body in the first closed orientation toward the upper end.
[0013] In some configurations, the valve body is translatable until each of the annular
flanges engage the seat surface.
[0014] In some configurations, the at least two spaced apart outwardly directed
annular flanges further comprise three spaced apart outwardly directed annular flanges,
defining a first channel and a second channel therebetween. A seal is positioned within each
of the first channel and the second channel.
[0015] In some configurations, the first channel has a first slope and the second
channel has a second slope. The first slope and the second slope are different.
[0016] In some configurations, the three spaced apart outwardly directed annular
flanges are substantially parallel to each other.
[0017] In some configurations, the valve assembly further includes a handle having a
lever arm on the outside of the valve housing and a shaft extending through the housing. The
shaft defines an axle member at a second end thereof. The valve housing has a valve axle slot
opposite the axle member. The valve body further includes a first axle protrusion and a
second axle slot. The first axle protrusion extends from the valve body and into the valve
axle slot. The first axle protrusion is rotatable within the valve axle slot and translatable when

the valve body is in the first closed orientation toward and away from the lower end. The
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second axle slot, with the axle member of the handle member extending into the second axle
slot. The second axle slot is configured to impart rotation of the valve body upon rotation of
the handle, and to allow translation of the valve body toward and away from the lower end
when in the first closed orientation relative to the axle member.

[0018] In some configurations, the axle member and the valve axle slot define the
axis of rotation of the valve body relative to the valve housing.

[0019] In some configurations, the axle member and the valve axle slot are positioned
on the second side of the valve.

[0020] In some configurations, the valve assembly further includes a cap. The cap has
an outer rim and a central body. The outer rim extending over the upper end of the housing,
and sealingly engaging the valve housing at the upper end. The central body extends into
contact with the valve body, with the central body precluding rotation of the valve body
within the valve housing.

[0021] In some configurations, the central body includes a base and a base skirt
extending from the base. The base and the base skirt being in contact with the central body in
the first closed orientation, and precluding rotation of the valve body relative to the valve
housing.

[0022] In some configurations, the valve housing further includes a base channel at
the lower end. The base channel has an inner surface and an outer surface, with a plurality of
interlocking teeth positioned on the outer surface. The valve assembly further includes a
valve base. The valve base having a base flange attachable to a flexible bag, and a upstand

portion extending upwardly therefrom defining an inner surface and an outer surface. The
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inner surface having a plurality of seal beads extending therearound, and the outer surface
having a plurality of teeth positioned thereon. The upstand portion insertable into the base
receiving channel of the valve housing. Upon insertion, the plurality of seal beads sealingly
engaging the inner surface of the base channel, and the interlocking teeth of the base channel
interlocking with the teeth of the outer surface of the upstand portion, to in turn, couple the
valve base to the valve housing.

[0023] In some configurations, the central web includes an inner surface facing the
first valve side and an outer surface facing the second valve side. The outer surface includes
a central peak and an annular valley surrounding the central peak. The outer rim extends
beyond the annular valley toward the upper end.

[0024] In some configurations, the outer rim includes an upper end, wherein the
upper end of the rim defines a height that corresponds to the central peak.

[0025] In some configurations, the central web has a substantially uniform thickness
between the annular valley and the central peak.

[0026] In another aspect of the disclosure, the disclosure is directed to a valve
assembly. The valve assembly comprises a valve housing and a valve body. The valve
housing has a lower end and an upper end. A valve seat is positioned therebetween. The
valve seat being inclined inwardly toward the lower end. The valve body is pivotably
positionable within the valve housing, and pivots between a first closed orientation and a
second open orientation. The valve body is pivotable about an axis that extends through the
valve housing positioned between the upper end and the valve seat. In the first closed

orientation, the valve body is configured to translate toward and away from the lower end of
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the valve housing.
[0027] In some configurations, the valve body further includes an outer rim with a
seal extending along the outer rim. The seal is configured to sealingly engage the valve seat.
The seal biases the valve body toward the upper end of the valve housing in the first closed
orientation.
[0028] In some configurations, the valve body further includes an outer surface
facing the upper end in the first closed orientation. The valve body includes an outer rim and
a central web. The outer rim extends beyond the central web toward the upper end. The
central web includes a central peak extending toward the upper end and an annular valley
extending therearound between the central peak and the outer rim.
[0029] In some configurations, the valve body further includes a plurality of spaced
apart seals along the valve body, each of the spaced apart seals engaging the valve seat in the
first closed orientation.
[0030] The disclosure is likewise directed to methods of utilizing the valve assembly
of the present disclosure, including methods of sterilizing the valve assembly and filling and

dispensing flowable material therefrom.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0031] The disclosure will now be described with reference to the drawings wherein:
[0032] Figure 1 of the drawings is a front perspective view of the valve assembly of
the present disclosure;
[0033] Figure 2 of the drawings is a back perspective view of the valve assembly of
the present disclosure;
[0034] Figure 3 of the drawings is a cross-sectional view of the valve assembly of the
present disclosure;
[0035] Figure 4 of the drawings is a perspective view of the valve base of the valve
assembly of the present disclosure;
[0036] Figure 5 of the drawings is a cross-sectional view of the valve base of the
valve assembly of the present disclosure;
[0037] Figure 6 of the drawings is a cross-sectional view of the valve housing of the
valve assembly of the present disclosure;
[0038] Figure 7 of the drawings is a cross-sectional perspective view of the valve
housing of the valve assembly of the present disclosure;
[0039] Figure 8 of the drawings is a perspective view of the valve body of the valve
assembly of the present disclosure;
[0040] Figure 9 of the drawings is a cross-sectional view of the valve body of the
valve assembly of the present disclosure;
[0041] Figure 10 of the drawings is a cross-sectional perspective view of the valve

body and the handle of the valve assembly of the present disclosure;
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[0042] Figure 11 of the drawings is a perspective view of the handle of the valve
assembly of the present disclosure;
[0043] Figure 12 of the drawings is a perspective view of the cap member of the
valve assembly of the present disclosure;
[0044] Figure 13 of the drawings is a cross-sectional view of the cap member of the
valve assembly of the present disclosure;
[0045] Figure 14 of the drawings is a cross-sectional view of the valve assembly with
the cap member removed, showing, in particular, the valve body in the first closed
orientation, with the O-rings directing the valve body toward the upper end of the valve
housing;
[0046] Figure 15 of the drawings is a partial cross-sectional view of the valve
assembly with the cap member removed, showing, in particular, the resilience of the O-rings
directing the valve body toward the upper end of the valve housing, and, the valve axle slot
having the first axle protrusion extending thereinto and being directed at the upper end of the
slot;
[0047] Figure 16 of the drawings is a partial cross-sectional view of the valve
assembly with the cap member removed, showing, in particular, the resilience of the O-rings
directing the valve body toward the upper end of the valve housing, and, the valve axle slot
having the axle member of the handle extending into the second axle slot of the valve body
and being directed at the lower end of the second axle slot;
[0048] Figure 17 of the drawings is a cross-sectional view of the valve assembly with

the cap member removed, showing, in particular, a force (for example, due to application of
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steam sterilization) imparted onto the valve body, and the translation of the valve body
toward the lower end of the valve body, forcing the outer rim of the valve body toward the
valve seat and compressing the O-rings sufficient to have contact between the outer rim and
the valve seat; and
[0049] Figure 18 of the drawings is a cross-sectional view of the valve assembly with
the cap member removed, showing, in particular, the valve body in the second open

orientation.
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DETAILED DESCRIPTION OF THE DISCLOSURE
[0050] While this invention is susceptible of embodiment in many different forms,
there is shown in the drawings and described herein in detail a specific embodiment with the
understanding that the present disclosure is to be considered as an exemplification and is not
intended to be limited to the embodiment illustrated.
[0051] It will be understood that like or analogous elements and/or components,
referred to herein, may be identified throughout the drawings by like reference characters. In
addition, it will be understood that the drawings are merely schematic representations of the
invention, and some of the components may have been distorted from actual scale for
purposes of pictorial clarity.
[0052] Referring now to the drawings and in particular to Figures 1, 2 and 3,
collectively, the valve assembly is shown generally at 10. The valve assembly 10 includes
valve base 12, valve housing 14, valve body 16 and handle 18. The valve assembly 10 is
configured to be coupled to a flexible package (typically formed from a plurality of walls that
are joined together through a plurality of seals). While certainly not limited thereto, the valve
assembly is well suited for use in association with the dispensing of flowable material (such
as liquids, purees and syrups), including but not limited to foodstuffs, in an aseptic
environment. Such an environment often requires the steam sterilization of the valve
assembly. The valve assembly is particularly well suited to maintaining integrity and the like
in such steam sterilization processes.
[0053] The valve base 12 is shown in greater detail in Figures 4 and 5 as comprising

base flange and upstand portion. It will be understood that the valve base 12 is configured to
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interface with the flexible bag. The base flange 20 includes upper surface 24, lower surface
25, proximal edge 26 and distal edge 27. The base flange 20, in the configuration shown, is
substantially uniform in thickness and is of a generally planar configuration. Of course,
variations are contemplated to the thicknesses and the overall configuration of the base
flange. The valve base comprises a polymer based material, including but not limited to
polypropylene, polyethylene, and nylon, among others.

[0054] The upstand portion 22 extends from the base flange in a direction away from
the upper surface 24 thereof. The upstand portion extends around the distal edge 27 and the
opening defined thereby so as to define an opening (in the configuration shown, a cylindrical
opening). The upstand portion 22 extends from proximal end 30 (which meets the proximal
edge 26) to distal end 31. The upstand portion includes inner surface 32 and outer surface 34.
The inner surface includes first seal bead 36 and second seal bead 38 which comprise
generally semi-circular protrusions extending inwardly from the inner surface 32.

[0055] The outer surface 34 includes lower flange 40 and interlocking teeth 42. The
lower flange 40 includes upper surface 43 and outer surface 44. The interlocking teeth 42, in
the configuration shown, have substantially uniform configurations, each having an upper
surface 46 and a lower surface 45. The upper surface is angled in the downward direction
toward the lower flange 40 with the lower surface 45 being substantially parallel to the lower
flange and substantially perpendicular to the outer surface of the upstand portion. It will be
explained below, and as is shown in Figure 14 through 16, that the interlocking teeth 42
interface with mating structures within the base receiving channel 59 of the valve housing 14.

[0056] The valve housing 14 is shown in Figure 6 and 7 as comprising lower flange

12
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assembly 50, upper flange 52, transverse handle opening 54, valve axle slot 56, valve seat 58
and base receiving channel 59. The valve housing 14 includes lower end 51, upper end 53,
outer surface 55 and inner bore 57. The valve housing is formed from a polymer material,
including, but not limited to polypropylene, polyethylene and nylon, among others.
[0057] The lower flange assembly 50 includes first flange 60 and second flange 62.
The first flange 60 includes bottom surface 67 and the second flange 62 includes top surface
69. A slot 64 is defined between the two flanges, by the bottom surface 67 of the first flange,
and the top surface 69 of the second flange. A plurality of transverse webs, such as transverse
web 66 extends between the first and second flanges. In the configuration shown, the first
and second flanges are substantially parallel to each other and substantially perpendicular to
the inner bore of the valve housing 14. In the configuration shown, the first and second
flanges have substantially the same diameter and substantially the same thickness. Of course,
variations are likewise contemplated. The transverse webs that extend between the first and
second flanges are configured to receive and matingly engage with different tools, filling
and/or dispensing equipment and the like.
[0058] The upper flange 52 includes inner portion 70, outer portion 72, and webs,
such as web 74. The webs 74 extend radially outwardly to couple the inner portion 70 to the
outer portion 72. The webs 74 are spaced apart radially at predetermined intervals with
respect to each other, defining openings 75 (Figure 2) therebetween. The inner portion of the
upper flange 70 includes inner wall 76 and outer wall 78. The inner wall 76 forms the inner
bore 57. The outer wall 78 is radially outward of the inner wall 76, forming a generally

uniform annular channel 79 therebetween. In the configuration shown, the annular channel
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79 is of substantially uniform depth, and configured to receive and retain an seal member
therein. One such seal is shown in Figure 6 with the reference number 81. The seal 81 is
shown as having a substantially D-shaped cross-sectional configuration.
[0059] The outer portion 72 is shown in Figure 6 as comprising outer surface 80
having threads thereon. In the configuration shown, the outer portion 72 extends beyond the
upper end of the inner bore 57, with the webs 74 extending therebetween being angled and
increasing radially outward in depth, so as to form an inclined surface that extends from the
inner portion 70 to the outer portion 72. In the configuration shown, the first and second
flanges of the lower flange assembly 50 extend radially outwardly beyond the upper flange
so as to define the footprint of the valve housing.
[0060] The transverse handle opening 54 together with the valve axle slot 56 define
an axis of rotation of the valve body 16, and are, therefore positioned on opposite sides of
each other about the valve housing with the axis extending generally through the center of
the circular cross-sectional configuration of the valve housing inner bore 57 (thereby defining
a diameter). The transverse handle opening comprises a generally cylindrical opening having
an inner end 84 and an outer end 86. In the configuration shown, the generally cylindrical
opening defines a bore of substantially uniform circular cross-sectional configuration. A
outer rim 88 extends about the outer end 86, and is configured to provide a sealing
engagement with the handle.
[0061] The valve axle slot 56 comprises a generally circular, but elongated slot, that
is elongated in a direction that is parallel to the axis of the inner bore 57 and generally

perpendicular to the upper and lower end of the valve housing. The valve axle slot, it will be
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explained, provides for an axis of rotation of the valve body, while allowing the valve axle to
move toward and away from the lower end of the valve upon an application of force against
the valve body. Preferably, the valve axle slot extends into the inner bore while not extending
through to create an opening to the outer surface. Such a configuration precludes the need to
have a sealing surface to preclude egress from the valve.

[0062] The valve seat 58 is shown as comprising proximal end 90, distal end 92 and
seat surface 94. The valve seat 58 comprises a protrusion that extends inwardly from the
inner bore in a generally conical configuration inwardly and toward the lower end thereof.
The conical configuration includes an inclined portion 96 starting at the proximal end and a
parallel portion 98 at the distal end thereof. The transition from the inclined portion 96 to the
parallel portion occurs at or beyond the upper channel 122 of the outer surface of the valve
body outer rim 100. A tapered slot is defined between the back wall of the valve seat and the
inner bore 57. In other embodiments, the thickness or the configuration of the inner bore may
be adjusted to taper, instead of including a valve seat in the form of an inwardly directed
appendage from the inner bore of the valve housing.

[0063] The base receiving channel 59 is shown in Figure 6 as comprising inner
surface 150 and outer surface 152 with a base wall 153. A plurality of interlocking teeth,
such as interlocking tooth 154, extend into the channel from the outer surface 152. As will be
understood the base receiving channel 59 shape matingly engages the upstand portion 22 of
the valve base. More particularly, and as will be described below, and with reference to
Figures 14 through 16, the upstand portion 22 extends into the base receiving channel 59 so

that the inner surface 150 engages with the first and second seal beads 36, 37 of the inner
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surface 32 of the upstand portion, while the interlocking teeth 42 of the outer surface of the
upstand portion interface with the interlocking teeth 154 of the outer surface of the base
receiving channel. Such an interface produces a fluid-tight seal between the members (with
portions of the flexible bag being positioned therebetween).

[0064] With reference to Figures 8 through 10, the valve body 16 includes outer rim
100, central web 102, first O-ring 104 and second O-ring 106. The valve body 16 is pivotally
positioned within the inner bore of the valve housing, so that the valve body can sealingly
engage the valve seat 58 thereof, with the valve body pivoting about the axis created by the
transverse handle opening and the valve axle slot. Additionally, the valve body is configured
to translate along (or displace between) the valve housing between the upper and lower ends
thereof, upon the direction of a force (or pressure) in the valve body on one side of the valve
housing.

[0065] The outer rim 100 includes inner surface 110, outer surface 112 and rotational
axis assembly 114. The outer rim includes lower end 111 and upper end 113 which generally
defines the inner and outer surfaces, with the rotational axis assembly extending from the
upper end 113 away from the lower end 111. The upper and lower ends generally defining a
circular configuration that substantially matches that of the inclined portion 96 of the valve
housing. The inner surface in the embodiment shown comprises a curved wall that preferably
substantially matches the shape of the inclined portion 96 of the valve housing. The outer
surface 112 likewise preferably substantially matches the shape of the inclined portion 96
and includes upper flange 116, central flange 118 and lower flange 120. The three flanges are

substantially parallel to each other and spaced apart from each other so as to define channels

16

PATENT

REEL: 036035 FRAME: 0452



10

15

20

SCH-151516
therebetween. In particular, the upper channel 122 is defined by the upper flange and the
central flange. The lower channel 124 is defined by the central flange 118 and the lower
flange 120. The first O-ring 104 extends into the upper channel 122 and the second O-ring
106 extends into the lower channel 124. The O-rings and the channels are configured such
that the O-ring extends upwardly beyond the channel and the flanges. While not required,
due to the configuration of the channels and the flanges, the channels have different slopes
such that each of the O-rings is positioned along a different slope. In such a configuration,
the two O-rings are isolated from each other, and fluid on one side of the O-ring (and
temperature) is isolated from the second O-ring. It will be understood that in other
configurations, a single channel may be defined between a pair of spaced apart flanges. Many
of the advantages of the configuration of the valve are realized with the use of only a single
O-ring in the place of a pair of spaced apart O-rings.

[0066] The rotational axis assembly 114 includes first axle protrusion 126 and second
axle slot 128, which are positioned on opposite sides of each other defining an axis of
rotation that preferably extends through the center of the valve body. The first axle protrusion
generally shape-matingly fits into and rotates within the valve axle slot 56. In addition, the
first axle protrusion can slidably translate within the valve axle slot 56 toward or away from
the lower end of the valve housing. The second axle slot 128 comprises a generally circular
slot that is elongated, much like the valve axle slot 56. As will be explained, the portion of
the axle member 158 of the shaft 142 of the handle 18 is configured to both rotate and
slidably translate within the second axle slot 128 of the valve body 16. It will be understood

that the relationship between valve axle slot 56 and the second axle slot 128 is such that
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when the valve body is in a closed orientation against the valve housing, the two axle slots
are aligned so as to permit the valve body to move relative to the valve housing in a
substantially uniform manner (wherein the valve body can move generally perpendicular to
the axis of the inner bore). Such a configuration generally minimizes the possibility of
angular displacement and moments on the valve body that can lead to unintended stresses,
and, in turn, leaking and the like.

[0067] The central web 102 is shown in Figures 8 through 10 as comprising inner
surface 130, outer surface 132. In the configuration shown, the central web has a
substantially uniform thickness, with the inner and outer surfaces being substantially equally
spaced apart from each other. The outer surface 132 is substantially outwardly convex and
includes a central peak 134 surrounded by an annular valley formed between the central web
and the inner surface 110 of the outer rim 100. The central peak 134 has an amplitude that
matches the upper end 113 of the outer rim 100, although it is contemplated that the
amplitude may be greater or smaller than the upper end 113 of the outer rim 100.

[0068] The handle 18 is shown in Figure 10 and 11 as comprising lever arm 140 and
shaft 142. The lever arm 140 includes proximal end 144 and distal end 146. It will be
understood that the lever arm is configured for the manual grasping and rotation by a user.
The handle is coupled to the valve such that rotation of the lever arm controls the position of
the valve body within the valve housing (i.e., open, closed, partially open, etc.). In the
configuration shown, the lever arm 140 is configured to rotate through an arcuate distance of
approximately 90° to effectuate the valve body between an open and a closed position. The

lever arm may have protrusions and shapes that limit the rotation thereof relative to the
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housing by interfering with portions of the housing, such as the lower flange assembly, for
example.

[0069] The shaft 142 extends generally perpendicularly from the lever arm 140 and
includes first end 150 and second end 152. An inner face is positioned at the second end
thereof, with an axle member 158 extending outwardly therefrom. The shaft 142 is generally
cylindrically shaped so as to engage within the transverse handle opening 54, with the first
end generally being positioned at the outer end, and the deflectable outer rim 88, and the
second end corresponding to the inner end 84 of the opening 54. In the configuration shown,
a pair of annular slots are positioned about the shaft in a spaced apart orientation. The
annular slots are configured to receive O-rings or other sealing members so as to preclude the
passage of fluid (i.e., steam, air, flowable material, etc.) therethrough.

[0070] Additionally, the handle 18 includes locking arms 164 on opposing sides of
the shaft 142. The locking arms 164 interface with the deflectable outer rim 88 so as to lock
the handle relative to the valve body 16, to preclude the separation of the components due to
the pressure or temperature exertions on the handle 18 (Figure 14).

[0071] The axle member 158 includes a first end at the inner face 156 and a second
end 162 spaced therefrom. The axle member defines a cross-sectional configuration that
allows for imparting rotation to the valve body upon rotation of the lever arm, while also
allowing for the translation of the valve body relative to the axle member 158 at least when
the valve is in the closed orientation. It will be understood that while the first axle protrusion
126 of the valve body 16 rotates within the valve axle slot 56 at one end, the axle member

158 of the handle rotates with the second axle slot. Yet, both slots allow for the slidable
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movement of the respective axle when within the slot. It will be understood that due to the
movement, when in the closed position, and without any application of force, the resilience
of the O-rings 104 and/or 106 will force the valve body into a position wherein the first axle
protrusion is directed toward the upper end 137 of the valve axle slot 56, while the axle
member 158 is directed toward the lower end 147 of the second axle slot 128.

[0072] With reference to Figures 12 and 13, the valve may further include cap 19
which is configured to cover the second side of the valve prior to use. The cap 19 includes
outer rim 170 and central body 172. The outer rim 170 includes top surface 174, inner
depending seal 175, outer depending seal 176, and depending skirt 177. The top surface of
the outer rim is generally substantially planar and extends over the upper end of the valve
housing 14, substantially encasing the upper flange 52.

[0073] The central body 172 of the valve cap 19 includes depending wall 180, base
182 and base skirt 186. The depending wall tapers inwardly toward the valve body 16, and
also inwardly away from the inner bore 57, defining a generally conical configuration. The
base 182 is generally planar and generally parallel to the top surface 174. The base includes
lower surface 184 which spans the base 182. The depending skirt extends annularly about the
outer perimeter of the base 182, and includes bottom ring 188 which defines the lower
extremity of the cap 19.

[0074] With reference to Figure 3, in the capped orientation, the cap can be threaded
utilizing the thread 178 co-acting with the threads 82. As the cap is threaded onto the valve
housing, the inner depending seal 175 and the outer depending seal 176 approach the upper

flange. The inner depending seal 175 interfaces and sealingly engages the seal 81 positioned
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within the annular channel 79. The outer depending seal 176 interacts with the inner portion
of the upper flange and the seal 81 as well, to essentially sealingly isolate the second side of
the valve body from the outside elements.

[0075] At the same time, as the cap is threaded, the lower surface 184 interfaces with
the central peak 134 of the central web 102 of the valve body 16. Additionally, the bottom
ring 188 interfaces with the surrounding annular valley 136 of the central web 102 of the
valve body 16. As such, the cap 19 provides a lock on the valve body which precludes
rotation of the lever arm of the handle, and the movement of the valve body out of the closed
configuration. Furthermore, the cap includes, preferably, only the top surface 174 which
extends beyond the upper end of the valve housing, thereby limiting the additional build
height to the valve when capped. Furthermore, an integrated tamper evident feature can be
incorporated into the valve cap, to indicate that the valve cap has been previously removed or
that tampering has occurred.

[0076] The assembled valve body and valve housing is first provided. As is shown in
Figure 1, the valve body is initially in the closed orientation. In such an orientation, the lever
arm is precluded from further movement by the lower flange assembly 50. The first O-ring
104 and the second O-ring 106 contact the seat surface 94 of the valve seat 58, providing a
fluid-tight closure between a first side of the valve (which is defined by the valve housing
between the lower end and the valve body) and a second side of the valve (which is defined
by the valve housing between the upper end and the valve body). As explained above, the
natural resiliency of the O-rings directs the valve body toward the upper end of the valve

housing, forcing the first axle protrusion against the upper end 137 of the valve axle slot 56,
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and forcing the axle member 158 against the lower end 147 of the second axle slot.
[0077] The user can assemble the valve body 14 onto the valve base 12. When the
body and the base are joined, the upstand portion 22 of the valve base is directed into the
base receiving channel 59 of the valve housing. A seal is formed between the first and second
seal beads 36, 37 of the inner surface 32 of the upstand portion 22 and the inner surface 150
of the base receiving channel 59. At the same time, the interlocking teeth 42 of the outer
surface of the upstand portion are directed past and, into engagement with the interlocking
teeth 154 of the outer surface of the base receiving channel. The two structures click past
each other until the distal end of the upstand portion interfaces with the base wall 153, and/or
the bottom surface 67 of the first flange 60 contacts the upper surface 43 of the lower flange
40. Advantageously, the predominant thrust of the sealing function is effectuated by the
interface of the seal beads of the inner surface of the upstand portion against the inner surface
of the base receiving channel, while the predominant thrust of the retaining function is
effectuated by the interface between the locking teeth. Separating the sealing function and the
retaining function achieves a more robust interlock between the valve base and the valve
body. In addition, a coupling that is preferably free of elastomers and/or threading can be
achieved, as well as an aseptic closure.
[0078] It will be understood that the flexible bag is coupled to the valve housing (or
sandwiched between the valve housing and the valve base). A flowable material may be
placed within the flexible bag. The flowable material extends into the first side of the valve
which is bound by the first O-ring 104. Passage therebeyond is precluded. As is often the

case, it may become necessary to sterilize the second side of the valve prior to dispensing (or
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prior to filling in some instances). To achieve the same, the upper end of the valve housing
may be coupled to a steam sterilization unit which applies steam at an elevated pressure into
the second side of the valve so as to sterilize the second side of the valve.

[0079] With reference to Figure 17, when a predetermined pressure is applied to the
second side of the valve, the resilience of the O-rings 104, 106 is exceeded and the valve
body is translated toward the lower end of the valve housing 14. In other words, the first axle
protrusion 126 translates along the valve axle slot 56 away from the upper end 137, and the
axle member 158 translates along the second axle slot 128 away from the lower end 147. As
the steam pressure increases, the O-rings 104, 106 are compressed such that the upper flange
116, central flange 118 and/or lower flange 120 is pressed against the seat surface 94 of the
valve seat 58. In addition, due to the configuration of the central web 102, the pressure is
deflected by the central peak toward and into the central valley in an outward direction,
which outwardly directs the outer rim 100 toward the seat surface 94.

[0080] Eventually, the second side of the valve is exposed to steam at the correct
pressure and temperature for the appropriate time. As the steam pressure is reduced, the
resilience of the O-rings 106, 108 overcomes the pressure on the second side of the valve and
pushes the valve body toward the upper end, translating the valve until the upper end 137 of
the valve axle slot 56 is contacted by the first axle protrusion, and the lower end 147 of the
second axle slot 128 is reached by the axle member 158.

[0081] While various different exposure to steam is contemplated, it is contemplated
that the steam is generally applied according to certain specifications. For example, at 121°C

typically the steam is applied for 15 minutes (although in practice users often vary between

23

PATENT

REEL: 036035 FRAME: 0459



10

15

20

SCH-151516
10 and 30 minutes). At a steam temperature of 130°C, typically the steam is applied for 2.5
minutes (although in practice users often vary between 3 and 5 minutes). At a steam
temperature of 140°C, typically the steam is applied for 0.9 seconds (although in practice
users often vary between 5 and 30 seconds). Of course, these temperatures and times are
considered exemplary, and not limiting. That is, other temperatures, pressures, medium other
than steam sterilization, and times, amongst other parameters is likewise contemplated.
[0082] With reference to Figure 18, to open the valve, the user grasps the lever arm
140 and rotates the lever arm relative to the valve housing 14. The rotation of the lever arm
rotates the valve body about the axis defined by the first axle protrusion and the axle member
(in cooperation with the shaft of the handle 18). It will be understood that the upper and
lower channels 122, 124 of the outer rim are spaced apart from the axis of rotation of the
valve body toward the lower end of the valve housing. As a result, the O-rings are
predominantly separated from the valve seat so as to limit any contact therebetween in the
open configuration. Additionally, by positioning the axis of rotation spaced apart from the
valve seat in a direction away from the lower end, the valve can minimize the gap between
the valve base and the valve. It will be understood that the handle is preferably configured to
interfere with portions of the valve housing 14 when the desired end of travel into the open
position is reached. In the configuration shown, the handle 18 interferes with the lower flange
assembly in the fully open configuration. The same procedure, followed in reverse, can be
initiated and completed to direct the valve from the open configuration to the closed
configuration.

[0083] The foregoing description merely explains and illustrates the invention and the
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invention is not limited thereto except insofar as the appended claims are so limited, as those
skilled in the art who have the disclosure before them will be able to make modifications

without departing from the scope of the invention.
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WHAT IS CLAIMED IS:
1. A valve assembly comprising:

- a valve housing having a lower end and an upper end, and defining an inner bore,
the valve housing including a valve seat spaced apart from the lower end and the upper end,
separating the valve housing into a first valve side and a second valve side, the valve seat
defining a seat surface that is inclined inwardly and toward the lower end of the valve
housing;

- a valve body including an outer rim with an outer surface and a central web
spanning therebetween, the outer rim including at least two spaced apart outwardly directed
annular flanges defining at least one channel therebetween, and a seal positioned within the
at least one channel, the outer rim inclined outwardly so as to correspond to the seat surface,
with the valve body further having an axis of rotation that extends transversely through the
valve body spaced apart from the annular flanges,

- the valve body being positioned within the inner bore of the valve housing, and
pivotably coupled to the valve body along an axis of rotation that is positioned between the
valve seat and the upper end of the valve housing, the valve body being positioned in a first
closed orientation wherein the outer rim corresponds to the seat surface with the seal sealing
the first valve side from the second valve side, and a second open orientation wherein the
outer rim is pivoted away from the seat surface providing fluid communication between the
first valve side and the second valve side, wherein, in the first closed orientation, the valve
body is structurally configured to be translatable toward the lower end, thereby directing the

outer rim toward the seat surface.
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2. The valve assembly of claim 1 wherein the valve body is structurally configured to be
translatable toward the lower end, so as to direct the outer rim toward the seat surface,

compressing the seal sufficiently to have a portion of the outer rim engage the seat surface.

3. The valve assembly of claim 2 wherein the seal provides a biasing means sufficient to

translate the valve body in the first closed orientation toward the upper end.

4. The valve assembly of claim 2 wherein the valve body is translatable until each of the

annular flanges engage the seat surface.

5. The valve assembly of claim 1 wherein the at least two spaced apart outwardly
directed annular flanges further comprises three spaced apart outwardly directed annular
flanges, defining a first channel and a second channel therebetween, and a seal positioned

within each of the first channel and the second channel.

6. The valve assembly of claim 5 wherein the first channel has a first slope and the

second channel has a second slope, wherein the first slope and the second slope are different.

7. The valve assembly of claim 6 wherein the three spaced apart outwardly directed

annular flanges are substantially parallel to each other.
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8. The valve assembly of claim 1 further comprising a handle having a lever arm on the
outside of the valve housing and a shaft extending through the housing, the shaft defining an
axle member at a second end thereof, the valve housing having a valve axle slot opposite the
axle member, the valve body further including:

- a first axle protrusion extending from the valve body and into the valve axle slot,
the first axle protrusion rotatable within the valve axle slot and translatable when the valve
body is in the first closed orientation toward and away from the lower end; and

- a second axle slot, with the axle member of the handle member extending into the
second axle slot, the second axle slot configured to impart rotation of the valve body upon
rotation of the handle, and to allow translation of the valve body toward and away from the

lower end when in the first closed orientation relative to the axle member.

9. The valve assembly of claim 8 wherein the axle member and the valve axle slot

define the axis of rotation of the valve body relative to the valve housing.

10. The valve assembly of claim 8 wherein the axle member and the valve axle slot are

positioned on the second side of the valve.

11. The valve assembly of claim 1 further comprising:
- a cap having an outer rim and a central body, the outer rim extending over the upper
end of the housing, and sealingly engaging the valve housing at the upper end, the central

body extending into contact with the valve body, with the central body precluding rotation of
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the valve body within the valve housing.

12. The valve assembly of claim 11 wherein the central body includes a base and a base
skirt extending from the base, the base and the base skirt being in contact with the central
body in the first closed orientation, and precluding rotation of the valve body relative to the

valve housing.

13. The valve assembly of claim 1 wherein the valve housing further includes a base
channel at the lower end, the base channel having an inner surface and an outer surface, with
a plurality of interlocking teeth positioned on the outer surface, the valve assembly further
including:

- a valve base having a base flange attachable to a flexible bag, and a upstand portion
extending upwardly therefrom defining an inner surface and an outer surface, the inner
surface having a plurality of seal beads extending therearound, and the outer surface having a
plurality of teeth positioned thereon, the upstand portion insertable into the base receiving
channel of the valve housing whereupon insertion, the plurality of seal beads sealingly
engaging the inner surface of the base channel, and the interlocking teeth of the base channel
interlocking with the teeth of the outer surface of the upstand portion, to in turn, couple the

valve base to the valve housing.

14. The valve assembly of claim 1 wherein the central web includes an inner surface

facing the first valve side and an outer surface facing the second valve side, the outer surface
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including a central peak and an annular valley surrounding the central peak, with the outer

rim extending beyond the annular valley toward the upper end.

15. The valve assembly of claim 14 wherein the outer rim includes an upper end, wherein

the upper end of the rim defines a height that corresponds to the central peak.

16. The valve assembly of claim 15 wherein the central web has a substantially uniform

thickness between the annular valley and the central peak.

17. A valve assembly comprising:

- a valve housing, the valve housing having a lower end and an upper end, with a
valve seat positioned therebetween, the valve seat being inclined inwardly toward the lower
end;

- a valve body pivotably positionable within the valve housing, and pivoting between
a first closed orientation and a second open orientation, the valve body pivotable about an
axis that extends through the valve housing positioned between the upper end and the valve
seat,

- wherein, in the first closed orientation, the valve body is configured to translate

toward and away from the lower end of the valve housing.

18. The valve assembly of claim 17 wherein the valve body further includes an outer rim

with a seal extending along the outer rim, the seal configured to sealingly engage the valve
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seat, the seal biasing the valve body toward the upper end of the valve housing in the first

closed orientation.

19. The valve assembly of claim 17 wherein the valve body further includes an outer
surface facing the upper end in the first closed orientation, the valve body including an outer
rim and a central web, the outer rim extending beyond the central web toward the upper end,
the central web including a central peak extending toward the upper end and an annular

valley extending therearound between the central peak and the outer rim.

20. The valve assembly of claim 17 wherein the valve body further includes a plurality of
spaced apart seals along the valve body, each of the spaced apart seals engaging the valve

seat in the first closed orientation.
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ABSTRACT

A valve assembly comprising a valve housing, and a valve body. The valve housing
having a lower end and an upper end. A valve seat is positioned therebetween. The valve seat
being inclined inwardly toward the lower end. The valve body is pivotably positionable
within the valve housing, and pivoting between a first closed orientation and a second open
orientation. The valve body is pivotable about an axis that extends through the valve housing
positioned between the upper end and the valve seat. In the first closed orientation, the valve

body is configured to translate toward and away from the lower end of the valve housing.
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