| MPROVEMENTS | N VALVES The invention relates to inprovenents in valves, and
in particular to a valve which can be used to enabl e shipping containers to
si nk. Thewoabweasirseor porates an air | ock to prevent accipdermdBzbosobiceati on.
There are up to eight mllion shipping containers at sea at any given
nmonment. They are often stacked, one on top of another, up to six high on
the decks of the vessels that carry tHem A stack of six is generally the
maxi num due to the structural limtations of the bottom container (in

hol ding up to five above it) and this can | ead to weight distribution and

stability issues on the vessg%aRggﬂh@k?%;Ikr@%&&%Sis currently increasing

by around 15% per annum Depé&nding on source oOf the figures, at the
nonent between ten and twenty thousand containers fall off these vessels
per annum This is due to a nunber of factors, but high seas, waves and bad
weat her in genéR@l 1AFenthenntiPh2EqEsES. 1OPTEFEREBtFoGRERIINGSshps dfe al so

Known to 959&88@%? Eﬁréwé'ﬂ@e" MeENapghi pel ASkdl YS! HARGE @hﬁ%?rilﬂg()f Its
2400 containers o t he Dorset coast I n January 2007. It seens (o be agreed
gener al | ycohbdineoantdo56¥%mbf Thesealust inopntrppmetsssink aimrédickt ¢loy, mainly

due to their megght .Qut s?net%nes due to structural defects or danage
caused byPTRESFEI FCGHIEBFrEsPGR WRERCBt her containers enroute to the water.
Dependi ng upon the source of the figures avail able
There are up to eight million shipping containers at

sea at any given moment. They are often stacked, one on top

of another, up to six high on the decks of the vessels that

carry them. A stack of six is generally the maximum due to

the structural limitations of the bottom container (in

holding up to five above it) and this can lead to weight

distribution and stability issues on the vessel.

Container traffic is currently increasing by around 15%
per annum. Depending on the source of the figures, at the
moment between ten and twenty thousand containers fall off
these vessels per annum. This is due to a number of factors,
but high seas, waves and bad weather in general are the main
causes. Of course foundering ships are also known to drop
containers, the “MSC Napoli” lost juét under a tenth of its

2400 containers off the Dorset coast in January 2007.

It seems to be agreed generally that around 50% of
these lost containers sink immediately, mainly due to their
weight, but sometimes due to structural defects or damage
caused by the fall or collision with other containers en-

route to the water.

Depending upon the source of the figures available

(whether these are sourced from the “losers” of the



(whet her these are sourced fromthe "l osers" of thecontainers or the
"sufferers" of the subsequent |osses to property caused by them being
af | oat orwOhelcgpers9sea) the remai nder sink at sonme poi nPChaiBre@mo2564peri od
of days" and never. By definition, nost of these floating containers are in

the major shipping lanes for sone ting, presenting a significant hazard to
sea borne vessels. Sone containers (particularly ones carrying buoyant
materials) wl| never sink, at |east until they are dashed on reefs or

rocks andBreak thS €F hehe cantakerfimnyt weBRsSURBRAHENGr 18FERSyEArs to
sink. A %E@éeP@?yCé’ﬁsé@e?%eﬂﬁeMpr?_Hé;§ﬂ¥a9U8MaBBe 8g8h suhyegged, a

coupl e of inches beneath e surface of the sea. For as long as they are
there t heyemaendesesinkisatdangee poishi pptwgenpartpeukadl pfedsysé endft and
smal | to medium sized_vessels. Shippipg, containers.have eyven been_reported
as causin%e%%ﬁﬁg%yt%egh%ﬁa%?%és?oﬁ eogugﬁg??ntT?%géﬂgl?Oﬂ¥?13658n?£ﬁner

"hangi ng"istahé onad §yr ash spelepy hl ohed 008 heade otimdhepwayehhiagprobl emi s
currently dealt with is avoidance. In others words, watches are posted to
| ook out §bIntbhtaiherazanfiebe spe RBRAP BASSEYEn infra red systens
avai l abl e to detect objects floating just beneath the surface, but again
these are systens designed to spot. and alert of the danger not to m nimse
its presence. }¢me¢ heopasinensr (Partesubadlnavines haveyiusgdbuombniners

(particularly ones, |00t edfn ey of shipplog! anes) PRelange! aRLASY oe in
on reefs or rocks and break up. Others can take many weeks,
months or even yeﬁrs to sink. A great many of them end up
neutrally buoyant, semi submerged, a couple of inches
beneath the surface of the sea. For as long as they are
there they are a serious danger to shipping, particularly
leisure craft and small to medium sized vessels. Shipping
containers have even been reported as causing damage to

submarines; one submarine recently hit a container “hanging"

stationary at a depth of 100m head-on.

The way this problem is currently dealt with is
avoidance. In others words, watches are posted to look out
for containers. There are sonar and even infra red systems
available fo detect objects floating just beneath the
surface, but again these are systems designed to spot and

alert of the danger not to minimise its presence.

In the past, air forces and navies have used containers
(particularly ones located in major shipping lanes) as
target practice, in order to sink them. However this
practise is no longer widespread due to environmental

concerns.



practise is no | onger w despread due to environnental concerns .The present
i nvention therefore ains to resolve this problem by providing a val ve which
i s effectwoebw/osatser operated to allow water to fl ow i nPOTAGB0MM@RTEET ,
preferably after a snmall delay once it conmes into contact with the sea, to
enable it to sink. The invention thergfore provi des a val ve conprising a
housi ng having first and second aperfdres for the ingress and egress of
fluid into/froma passageway |ocated within the housing, said passageway
ext endi ng .ndu?lé%tmlg/eﬁf%?n %Ih‘éeﬁi’?%%‘tl *flae%*%Oé%c%HaSab@rf@?@lvgnghbﬁovu di ng

an 2111 Qekonthie Mpl e HELRETo COMPGL SLRGCAR! 1L captcoRevIRANGAERE Al | owi ng

fluid to ed out” o assageway at a rate slower t uid is able to
enter oneopdrdted aperd Ules, wmh@ret@ Alowgundoeat eonhgioae, opreherapéyt ures

hi bi df | th th th
Lpert or bt |4 AREPE 0 7 S0l H1E BARRROTNEY Lont oGt Mih, Bheotfaer the

bl eed neans enggmélﬂweailgﬁngjso provi des a val ve conprising a val ve
conprising a housing having first and second apertures for the ingress and

egress of fluid into/froma passagewayl ocated within the housing, said

passageway extfidi ng,dndj Lectyy réfﬁ‘? Lﬁfﬁi&éé Loy %P@esé‘&ﬂ fiapggtyre and

COI’T’pI’I Si ng neans to create an alr e val ve further OI'T'pI’I I ng at
| east onehawesirsy floaviabd ofv ngt fdnd ds¢coidl eeslpeut unést herpaksajpuaygsat a rate
sl ower tfgghfé&gégégogb%fu{g into/from a passageway located within
the housing, said passageway extending indirectly from the
first to the second aperture, and providing an air-lock, the
valve further comprising at least one means for allowing
fluid to bleed out of the passageway at a rate slower than
fluid is able to enter one of the apertures, wherein a
liquid entering one of the apertures is prohibited from
passing along the passageway to the other of the apertures -
until substantially all air within the valve has bled out of

the bleed means.

The invention also provides a valve comprising a valve
comprising a housing having first and second apertures for
the ingress and egress of fluid into/from a paséageway
located within the housing, said passageway extending
indirectly from the first to the second aperture and
comprising means to create an air-lock, the wvalve further
comprising at least one means for allowing fluid to bleed
out of the passageway at a rate slower than fluid is able to
enter one of the apertures, wherein a liquid entering one of
the apertures is prohibited from passing along the
passageway to the other of the apertures until substantially

all air within the valve has bled out of the bleed means.



enter one of the apertures, wherein a liquid entering one of the apertures
is prohibited from passing along the passageway to the other of the
apertur eswormidoesisbst antially all air within the val ve ras/dB2ea/mes640f t he
bl eed neans.- AThe incorporation of an air-lock and a bleed valve in the
valve allows air (or water) to escape fromthe valve in a controlled way
and allow air or water to flom/througﬁ"the valve into or out of the
cont ai ner depending on the conditions. Certain designs of the valve al so
mean that the valve can still operate if the device becones inverted. If
the device is oriented on its side, the valve does not operate as a val ve
and sinply becones a tube. One advantage of this type of valve is that it
oper at es aut orfitid catdgrpd it exanpt eamta seal ovk t dndoa poleed svakee, iand has
no novin arts which can nal function or require se vici€ . T?e i nvention
e

wi Il now D& dEBTs RHOH Wl 67T %@t oI SSCWE ntTeFe %and as

shown iDat%@&f&mms\gm@%m@wié\imgmétefig@lrﬁléwi§hap§ Repnei c Vi ew
of a shipping container Titted with valves to enable it to sink; Figure 2
is a froffakrosintsecay orial ef eviee i ovnloiinme depouidheat obftheval ve of the

present Inélr%]ittlioon's.lzl(geuf’g 3n'§e%&$§noflgﬁlgt$%fvgfai%@ M@gﬁfetﬁgtﬁc gre 2
attached 0 @ con ai ner; Figure i'S an expl oded section of the valve of
Figure wvalve can still operate if the device becomes inverted. If

the device is oriented on its side, the valve does not

operate as a valve and simply becomes a tube.

One advantage of this type of valve is that it operates
automatically, for example at sea, with no power source, and
has no moving parts which can malfunction or require

servicing.

The invention will now be described, by way of example
only, with reference to and as shown in the accompanying

drawings in which:-

Figure 1 is a schematic view of a shipping container

fitted with valves to enable it to sink;

Figure 2 is a front cross-sectional elevation of one

embodiment of a valve of the present invention;

Figure 3 is a plan elevation of the valve of Figure 2

attached to a container;

Figure 4 is an exploded section of the valve of Figure

2 mounted on a container;



2 mounted on a container;Figures 5,6, and 7 are cross-sectional front

el evations of two alternative enbodi nents of the valve of the present

i nventi orwOBbgumee158 i s an expl oded section of the val vePoff/dB2gawm®2554 nount ed
on a container including a secondary valve for restricting the inlet
aperture of the valve; and Figure 9 is an expl oded section of the val ve of
Figure 2 nounted on a contai ner incluérng an alternative secondary valve .
A s shown in Figure 1 , a shipping container 10 is provided with a
plurality of vléiqﬂelsesl_15,a6:.coarrd;ﬂ ng aloet¢peosi3$w@¢n¢tb<nna1rhér<vlatv@éemt'aW@Stwo

way val ves nda ter tofI dlnto &,Sont al ne 1 in
cont act f[h Water itern en %mb SRS % tR%ca éegll at )E Qh? %‘)fﬁ

cont ai nerlrﬂsﬁhnﬁi’tﬁq;\/m ves 11 all ow ai r to escape fromw thin the cont ai ner
10 if under pressure. The valves 11 are preferably fabricated from pl astic.
The val ves 11 can be both internally and externally retro-fitted to

exi sting cont aifirs, 19 Anchal S ASsianedei it SeVERReFa1 Fachs cpnbaLaer 10

preferably has a m ni nrum four valves 11 placed close to opposing corners
12 of the contratiedrori(® igpsirinar maycj;lh@ingla secondaryevaloei £ofl oati ng,
be at the and_sybmerged (all ow ng

t | t t il
3/at e(raatso If%,\ngli%%/lensg \]Albghe\stJtn]t%% ao‘feh%‘l—’u]f% b%}e/ OI n%v%i tHef al so submerged or

out of the water (for
Figure 9 is an exploded section of the valve of Figure
2 mounted on a container including an alternative secondary

valve.

As shown in Figure 1, a shipping container 10 is
provided with a plurality of valves 11 according to the
invention. The valves 11 are two way valves and allow water
to flood into the container 10. When not in contact with
water, or when underwater but located at the top of the
container 10, the valves 11 allow air to escape from within
the container 10 if under pressure. The valves 11 are

preferably fabricated from plastic.

The valves 11 can be both internally and externally
retro-fitted to existing containers 10 and also designed

into new ones.

Each container 10 preferably has a minimum of four
valves 11 placed close to opposing corners 12 of the
container 10 in such a way that, if a container 10 is
floating, at least two valves 11 will be at the lowest point
and submerged (allowing water to flow in), whilst the other
two above are either also submerged or out of the water (for
air to escape) whatever the orientation of the container 10.

If a container 10 is able to sink when filled with water,



air to escape) whatever the orientation of the container 10. |If a container
10 is able to sink when filled with water,the valves 11 wll ensure that

t hi s happeoosmicitsby. Containers 10 with built in ventsPCugBbiyooadeang t he
tops of the sides) will generally only need two valves 11 |ocated at the
bott om di agonal | y opposing corners. The valves 11 preferably al so
incorporate a mcrochip 18 which is p8tentially also available for use by
Custons and Excise or Port Authorities for identification and tracking of .
cont ai nertshelvalivres m krokhl pensurantiedt i shopthappeny puiftlynto the val ve
housi ng ; [ if) L g} hal % buj Lt e
| i cense. r}tgaaln%eéélgssg;f(?gf{e% aﬁgﬁ%u%n ﬁ%rg{ edkﬁ%“ln%zﬂi %léé%hyfl1%dF§§%uéF val ve
11 | ocat etheornsidees) neide @énéihel cpndal petedd. twd tvhevesnl di hecatdédi stseal ed

by a trusted agency, jdentifjcation and processing by authorities
el ect r oni ‘&4t I8PY i%Jga‘i‘Pféa%b%Pp??lrrb%‘?‘%n%ﬁfsi de of the container 10)
could help in the targeting of resources in the detection of illicit

imports/exports etc. Such a systemcould also use the GPS or GPRS or
simlar networke ovakeesml moekexrhhy | @S nfREPEPPHALE eg POSTOEHD

di rection, ight). 1ln one i o] I hyveptjon val
conpri sea TH r RGP RE o Tt b Lo *BhL o En it Pt aper tur e
21b. At hglEtdiesaper tRoses Ritho2ihi @ ef clesl geat eflidanien "aadd "outl et”

apertures, fluids (air or sea water in the intended use of the valve) can

pass int dERfERE of SRR DRt hel GperteretcBad 1R 118 TR Setfur es

optionally built into the valve housing 19, can be used to
identify an original valve 11 built under license. This
necessitates a unique encoded number in each individual
valve 11 located on the inside of the container 10. If the
container 10 is sealed by a trusted agency, identification
and processing by authorities electronically reading the
number (from the outside of the container 10) could help in
the targeting of resources in the detection of illicit
imports/exports etc. Such a system could also use the GPS or
GPRS or similar network to transmit more detailed

information (eg Position, direction, weight)

In one embodiment of the invention the valve 11
comprises a housing 19 having an inlet aperture 2la and an
outlet aperture 21b. Although the apertures 2la, Z21lb are
designated “inlet” and “outlet” apertures, fluids (air or
sea water in the intended use of the valve) can pass into
and out of each of the apertures 2la, 21b. The apertures
2la, 21b may be covered by a gauze barrier or other suitable
fluid permeable covering to prevent the ingress of insects
or debris. Inside the housing 19 is a passageway 15 which
extends indirectly between the apertures 2la, 21b. The
passageway 15 provides an air-lock and preferably has a V-

or U-bend section 17 (for convenience referred hereinafter



2l1a, 21b may be covered by a gauze barrier or other suitable fluid
permeabl e covering to prevent the ingress of insects or debris. Inside the
housi ng 1WOi2810806pEE8sageway. 15 whi ch ext ends i ndirect| yPo@iGB2e0y/tkis4
apertures 2la, 21b. The passageway 15 provides an air-lock and preferably
has a Vor U-bend section 17 (for convenience referred hereinafterto just as
a U-bend) . The sections naking up the passageway 15 nay be straight or
curved, with angled or curved joints. The passageway 15 nay be defi ned by

fl anges fo? ndSorethe YreRdhal TReofePheORsURR hgNToUPpEBEePABFIgYaY

moul di ngs) 5 aga ¢ oM ¢ Pa FHGUT 61 2curPbabYwSERaRALELY LOT AREVRLPKBINRL . T ubi ng
al one or Tocated within the housing 15. One end of the passageway 15

comuni cates with the inlet aperture 2la, and the other end (where the U
bend 17 is forned) conmunicates.with the. outle erture 21b. On the

outsi de of 1 he TOLRG A9 asbuha the B pehbare SLEIANAeS B BRLARu ar
flange 20tnéi Chnet NwalBBs €Kt eREshohs oughlan(gperéuaBl24akn the wall of the
container 10, The flange 20 is preferably provided with barbs or other
neans forMPeEKiRES e TRPWR 11 FhIprace: ofTthe eeRearketY16orsedew fi xi ngs

23 may al L9 hd T tiac al, : t ai ger . In
this enb&%?%%ﬁ%ngd%heli%vg%g?%n% t%%égg?%e %ﬁh%ﬁr%ﬁ%rH?Hg?ﬂgeggongﬁgr nor e
one way hdmddoVathvespassdgeway pbSi toomeditatas| ol test inteed fl ow of

11, out o8l Ale, Baosa0stmic s oL ey SThRGLIENL gl BepirysniLon
formed) communicates with the outlet aperture 21b. On the
outside of the housing 19 around the exit aperture 21b may
be an annular flange 20 which, in use, extends through an
aperture 24 in the wall of the container 10. The flange 20
is preferably provided with barbs or other means for locking
the valve 11 in place on the container 10. Screw fixings 23

may also be used to firmly attach the valve 11 to the

container 10.

In this embodiment of the invention, the wvalve 11
further includes one or more one way bleed valves that are
positioned to allow a restricted flow of fluid out of the
passageway 15. In the embodiment of the invention
illustrated in Figures 1 to 4 a first bleed valve 13 allows
air out of the air-lock via an upper section 16 of the
passageway 15 above the inlet aperture 2la. A second bleed
valve 14 is associated with the U-bend 17 and is located in
the middle section of the U. Thus in the normal orientation
of the valve 11 shown in the Figures, the bleed wvalve 13 is
at the highest point of the valve 11 and the bleed valve 14
at the lowest point.

The size of the aperture of these bleed valves 13,14

dictates the rate at which the air-lock or U-bend 17 1is



air out of the air-lock via an upper section 16 of the passageway 15 above
the inlet aperture 2la. A second bleed valve 14 is associated with the
U-bend 1wendiwwsiisecated in the mddl e section of the UPCTKiB809%00236he
normal orientation of the valve 11 shown in the Figures, the bl eed valve 13
is at the highest point of the valve 11 and the bleed valve 14 at the

| owest point. The size of the apertur€ of these bleed valves 13,14 dictates
the rate at which the air-lock or U bend 17 isevacuated, thus creating a
time del &§Vierahedactuati eredtingeavhive d¢lavhis FBej apbreahaPnastt he val ve

L1 MRy be JDnpntalidy. SHerer sed; o ueyes ¥8sBhOO,OYEL 4 kO hhgh seas and
this time delay function reduces Re Tisk“of acci dental ~waf or I ngr ess,
ef fecti vehgmdratfd+ihg $hemenyedeny wéveat eashhngughert ifoinahighesand t hen

tti i | f t he, wat er bsi des.. Suitaple bleed_val ves 13, 14 have
o aper t RS OEDLS (T H0E | SRLEY LURE o et ruST R b AP, T AR A JEFU8E o doul d

take a myutt&r oin§hedH, eSELREL 1REDYIPa PRLIAG tHE RbeedeMBl ¥eSwdBetd W th an
aperture of this size. However, the aperture can be selected according to

how qui ckiyr @ty bl §oF ta i simesinddther rhsevhive tbsepnvhanetheessure
outsi de t %ﬁ”&&ﬁé‘l‘?&eép Wl L8O R{Le8t L eg' ﬁ?ﬂaﬁsvﬁﬁnt he cont ai ner

10 sinks 1 n e water, the arr 1nside the valv expands Creating a
greater prmsstues ioSiadef tdet vah vef 1. mThi sméhceea-Tes &he bheederate. Wien

a valve 11 i spprerged vater initially flopds thiough inlef aperiyre 21a
the bleed valves 13,14 with an aperture of this size.
However, the aperture can be selected according to how
guickly or slowly it is desired for the valve to open. The
pressure outside the container 10 will also affect the bleed
rate. As the container 10 sinks in the water, the air
inside the valve 11 expands creating a greater pressure

inside the wvalve 10. This increases the bleed rate.

When a valve 11 is submerged, water initially floods
through inlet aperture 2la into the first section of the
passageway 15, but is temporarily stopped at this point by
the air pressure provided by the air-lock. If the incoming
water pressure is maintained, the air in the air-lock slowly
escapes through the bleed valve 13, eventually allowing the
water to flow through the upper section 16 of the passageway
15 and continue into the down-section of the U-bend 17. The
water continues to flow round the bend, into the up-section
of the U-bend 17 and through the outlet aperture 21b into
the container 10. The water must be under some pressure to
make this journey as.it has to pass through two upward
sections in the passageway 15. Therefore rain and splashes
will not be sufficient for the water to enter the container
10. Temporary submersion may create a circumstance where

water begins its journey through the valve 11, but the time



passageway 15, but is tenporarily stopped at this point by the air pressure
provided by the air-lock. If the incom ng water pressure is naintained, the
air in theoabrodeorsk sl oy escapes through the bl eed valPee/GERepospoesstual |y
allowing the water to flow through the upper section 16 of the passageway
15 and continue into the down-section of the U bend 17. The water continues
to flow round the bend, into the up-s@ction of the U-bend 17 and through
the outlet aperture 21b into the container 10. The water nust be under sone
pressure dolankeatped pyukheyaas. teckhaslevspassdenpoaghthad wpear dhsecti ons

n the passagewgy 15.Jberefereniayn.2pd,splasbes whilonglobe.suf bigi ent

for the er to en e con alr ner enporary” su ron may Create a
circunBta@ﬁebmﬁedevmaﬁer1begvasuatssj@nyneytéhrmughhéheygabme 11, but the

ti medel ay caused by the air lock slows it down so that when the valve 11 is
clear of the water again the inlet aperture 2la or bleed val ve 14 evacuates

any water in ti@ﬁﬁﬂ§éﬁ§11§ddtﬁé09§ib¥(mthlV@hV§n§S%p%ésQHgaBMrHQPQS'ng
corners to the submerged val ve are out of the water allow

trapped afe the escaperghe E@hY@Kﬁérlthbugh @reh@utbbéedheaWaésr13 or 14 or

t hrough a ture 21a. The va | ve us give prote ¥ gargo
W thin th%f%ontal%%QGQOa%ron1ln%?%%s 0 mg %fag §Br8u g ®feans of

the tine Weday @éE@é§d1byornleraﬁtt@ﬂo@@htﬁpeﬁtﬁréozkaand bleed val ves
13,14. It should be noted that in this enbodi nent of the invention, when
inverted fromthe orientati on shown in

The valves 11 thus give protection to any cargo within
the container 10 from ingress of water in bad weather by
means of the time delay created by interaction of the air-

lock and bleed valves 13, 14.

It should be noted that in this embodiment of the
invention, when inverted from the orientation shown in
Figures 1 to 4, the passageway 15 still has an N-shaped
configuration which means that the valve 11 can operate in
reverse. This means that the outlet valve 21b becomes an
inlet valve which lets fluid flow into the wvalve 11 from the
container 10 and the inlet valve 2la becomes an outlet valve
which lets fluid flow out of the valve 11 to the
surroundings. Similarly what was originally the up-section
of the U-bend 17 becomes the airlock section, and the
original airlock section 16 becomes the up-section of the U-
bend section. Thus the valves 11 will continue to operate

when they are inverted but in reverse.

The housing 19 is preferably designed in such a way as
to fit within the crenulations 22 of the design of a
standard shipping container 10 and is thus partially
protected by the container 10 itself from glancing blows.

However it can also be easily modified to fit within the



Figures 1 to 4 , the passageway 15 still has an N-shaped configuration
whi ch neans that the valve 11 can operate in reverse. This neans that the
outl et vavoeoRlisitsecomes an inlet valve which |ets fl ui @cCriGBaoéwmreseshe
valve 11 fromthe container 10 and the inlet valve 2l1a becones an outl et
val ve which lets fluid flow out of the valve 11 to the surroundings.
Simlarly what was originally the upig%ttion of the -bend 17 becones the
airlock section, and the original airlock section 16 becones the up-section
of the Ubehetbaled oelirhes 2 heefmivesatadwpr| “eenfehlestylepefat e when t hey
are inver%gﬁﬁg%geén geverse. The housing 19 is preferably designed in such
a way as to fi %Ih the crenul ations 22 of the design of a standard
shi pping container 10 and is thus partiallyprotected by the container 10
itself fromglancipng bl ows. However it _cap also be easily_npdified to fit
Wit hin theinsUW%t%hg%EW?FbY a?W%@g?@%?Et%ﬁ g?e"Y% Yer 1s¥§IEth cont ai ner
10. An algernati veneobodbrend ofokheiNabygudd of the preseskpbAYRBhEON IS
shown in Figure 5 . In this enbodinment the bleed valve is replaced by a
tiny aperthe éolgednieive passegbaegd1syis bioyi dedrbyra 4éraprd bhefl anges
40 to provide an indjrec nder i ng, pr % | YeZEQ- rogt e through the
val ve 11.P$%°% e%ﬁ%?%%r%% ﬁ%@ylgé%u e$ % gi%%n%g"kg?%gggnggsggf direction
occur in phevsectanniodi pass agesaye Abndpet peefe tdiel Nk ey-apgr tonee2la and
t he upper section 16. The indirect pature_of the assageway 15
through the valve 11. It is preferred that a number of
“bends” or changes of direction occur in the section of
passageway 15 between the inlet aperture 2la and the upper
section 16. The indirect nature of the passageway 15
provides a much greater volume of air in the air lock.
Instead of flanges 40, the passageway 15 may be defined by
tubing or other means which have a serpentine-like portion
as shown in Figure 6. The passageway 15 has a straight
section 42 which extends straight from the upper section 16

down to the outlet aperture 21b.

Despite the absence of the bleed valve 13, the valve 11
still provides a time delay action which delays the flow of
liquid through the passageway 15, by controlling the release.
of the air pocket within the passageway 15. Water entering
through the inlet aperture 2la is immediately impeded by the
air in the passageway ahead of it extending up to the upper
section 16 in which a tiny aperture 41 is located. Air is
slowly released through the aperture 41. Using aperture
sizes of fractions of millimetres, this can create a time
delay of numbérs of minutes. When enough air has escaped to
allow the water to rise to upper section 16, the water can
then begin to flow down the straight section 42 and out
through the outlet aperture 21b. As long as the external

water level is higher than the top of the valve 11, water



provi des a much greater volunme of air in the air lock. Instead of flanges
40, the passageway 15 may be defined by tubing or other neans which have a
ser pent i nEol20l0a6ppt i on as shown in Figure 6 . The passa&geWaBro®BobHs a
straight section 42 which extends straight fromthe upper section 16 down
to the outlet aperture 21b. Despite the absence of the bleed valve 13, the
valve 11 still provides a tine delay'hktion whi ch delays the flow of liquid
t hrough the passageway 15, by controlling the release of the air Eocket
wi t hi n t helbasShgewaylibly vishepught eR¢ ngashreagayt he, i Wieh &peédt filew2la is

i medi at . t ir1in_ the passageway of i t ing up
to the upbbnSORTTEn A PhcerLh o ¢ PhE PR BUBLaP LB’ R 1S
slow y redpastedrs h4dugh the aperture 41. Using aperture sizes of fractions
of millinmetres, this can create a tine delay of nunbers of m nutes. Wen

enough air has escaped to allow the water to rise to upper section 16, the

wat er can thenrDegimabe® & ovhdomengbe; stErePLss86Lk0) 42 apd pubyiReough
the outlet aperture 21b. As long as the external water |level is higher than

the top cfddhecwbitve 43, (s@eerwiiref bbwhinkht bgffheobghasthecpassageway 15,
ith full _f] i hj | .alr _has. h h th
wth Tull tlow el ng achieyeronop al | ol the: ol 1 has, epcaei L gudl the

aperture ends € passageway can provi eyeddy
poi nts 43 4iees Myusef 61 avhd chl daf dden bhhst s1ok advrtkatryangrwat er

dropl ets égigh%for driviqg rain).. These eddg Boints 43 baffl e and sl ow down
air flow K ?SME§%+ from the’air and dro own through the passage

way 15, draining back through the inlet aperture 21la.

If the container 10 inverts, so that the wvalve 11 is
top most, it simply allows air to flow unimpeded through the
passageway 15 to equalise the pressure, whilst the container
is flooded through the valves 11 or vents then located at

the bottom of the container 10.

A further alternative embodiment of the wvalve 11 of the
present invention is illustrated in Figure 7. 1In this
embodiment the passageway 15 has two U-bend sections 17a,

17b and a single venting aperture 41.

When the container 10 is submerged, water enters the
valve 11 through an inlet aperture 2la in the valve housing
19 into the first section of the passageway 15. 1t passes
up over the first dividing wall 51 into the first U-bend
17a. As the water continues to flood into the valve 11, it
rises up over the second dividing wall 52 into the second U-
bend 17b, thus creating an air lock in the upper sectioh 16
of the passageway. Air gradually escapes through the
venting aperture 41 until the water level rises sufficiently

to flow out of the outlet aperture 21b.



droplets fall fromthe air and drop down through the passage way 15,

drai ning back through the inlet aperture 2la. If the container 10 inverts,
so that twe2wsnlosels2l is top nost, it sinply allows air troTidBXowmeispeded

t hrough the passageway 15 to equalise the pressure, whilst the container is
fl ooded through the valves 11 or vents,then |located at the bottom of the
container 10. A further alternative enbodi nent of the valve 11 of the

present invention is illustrated_in Figure 7 . In this enbodinment the
passageway 15 M3€ PRBEE- BEAHISBcLPoRE %?S,Pf?ﬁaéﬁﬁaa dPngry Penitiogged

aperture 44.,VgAmbBe sAAt ahBeLilAsi srsuhRReRgsLYaLEN SRLELS t he val ve 11
through an inlet aperture 2la in the valve housing 19 into thg-flrst

section ofpeheupaséhgdengrmbne| thpasime dplevernt hbef vedwedilti.di Ag wal | 51
into the firs e 17a, s th ter continue o flood, into.the val ve
 EhEStathe Tytﬁ% Suémeﬁgﬁg %gfnﬁ RSFFOQZo?n%6thew§§85nHlé§

11, it rises up over secon Vi end 17b,

thus creatfiog anraughl ok& valtvbeluppeteseeheonitbletkt haspassagpward. Al r
gradual |y escapes through the venting aperture 41 until the water |evel
ri ses suf PPEFERFI y1fotRPoVAbUE bf {ReSBhErebeapert deespbpeTreduppérrsection

16 of thec9§5§@8§&@yb§ékn@MtbefQﬁgEga§§eal%h@HP@ﬁgggEg%h§a§gﬁe§nggtthe

chanber and venting aperture 41 determne the tine in the valve 11

| f the valVe. 110psicudhky gethéoaddipéehodfoépertrerewaver onel waf/l ow t hr ough
the valve_11 after.the air_|ock has.dissipated, Howeyer,_ if the valve 11 is
subsequenY?%V%%r%% %%%%%dwa ?5rto £18% oug og the valve 1& mayge

provided, for example at the base of the dividing walls

51,52. Such valves would need to be small to prevent them

undermining the overall operation and effectiveness of the

valve 11.

Multiple U-bends and chambers may also be used to

enhance- the operation of the valve 11.

Airborne water, such as driven sea spray, entering
valve 11 through the inlet aperture 2la will be sufficiently
baffled by the dividing walls 51,52 so that it will not make
it through the valve 11 into the container 10. Water
entering the valve 11 from such spray will gather at the
bottom of the U-bends 17a, 17b eventually creating‘ﬁhe air
lock and thus hindering any further spray from entering the

valve 11 at all.

A disabling device in the form of a stop valve 50 is
preferably fitted to the valve 11, which can be manually set
to close off the valve 11 entirely. This is of interest
because, not only can the depth of bilge in ship’s holds
effectively submerge the valves 11, but also deck sidings on
some container ships can stop water from freely draining. In

this case the bottom containers 10 in the stack (the least



can recede back out of the valve 11 through the water inlet 2la.

Optionally, the addition of apertures or one way valves allow ng water to
fl ow out wb 20ten6vesbve 11 maybe provi ded, for exanpl e at PChaH®@0I64t he
dividing walls 51,52. Such valves would need to be small to prevent them
underm ning the overall operation andB?ffectiveness of the valve 11.

Mul tiple U bends and chanbers nay al SO be used to enhance- the operation of
the valve_ 11. Airborne_water, such as driven sea spray, entering valve 11

t hrough thekehyetoapetilreaninedriprbe Baf fremeropry baf P &édtey 1t Retdievi di ng

wal I s 51, at I 1] ke i ugh ' LN
containergﬁoﬁg%%?érp%%%2%?%%9?%eﬂ€aﬁﬁgﬁ1%Q%$bn1é%ggrggkgge%%lF 32?%2? at

t he bottomundg tae bk behdsed7an Ufid evéatuabéytureafilag the air | ock and

t hus hindering any further spray fromentering the valve 11 at all. A

di sabling device in the formof a stop valve 50 is preferably fitted to the

val ve 11, whi chasasigdrayeotaliesetphor cbaserokf aheevahvanihagntiirel y.
This is of interest because, not only can the depth of bilge in ship's
hol ds ef fERX¥PYED yER@bRIGR thecdmalhesrastrbgtedl 5 deerrsildihgsd on some

bot t om conTaT her & 1T o e Ehack TS e TP §%h PP By a8 Tegur ar y
be subnergedvidifygbateidphet fernfofapeotepaidnchitanl yntaubigh.seas.
Alternatiyely g,sirele, bung;san,be placgd,Ln;Lhg [ojgy aperture 21a
The invention also relates to an alternative
configuration of valve which can replace the mesh cover 25
described above and be attached directly to the aperture 24

in the wall of the container 10 or can be used as a

secondary valve in addition to the valve as described above.

Figure 8 shows such a valve being used as a secondary
valve attached to the inlet aperture 2la. The valve
arrangement is advantageous in that it will operate at any
attitude. The valve initially seals off aperture
2la/container opening 24, preventing ingress of particulates
and animals. The valve is a ballcock type of valve
comprising a conical stopper 26 which is normally held in
place sealing off inlet aperture 2la/container opening 24 by
a spring 30. The valve further comprises a float 27, which
is either annular or a section of an annulus, and able to
spin on its fixing to the cone stopper 26. When submerged
the float 27 rises acting against the spring 30 and pulling
the cone stopper 26 free of inlet aperture 2la/container
opening 24. This allows water to flow into the inlet
aperture 2la/container opening 24. The operational

components 26, 27, 30 of the ball-cock assembly are



Passageway of water, particulates and even animal life through the valve 11
can be restricted or stopped in a nunber of ways. Figure 4 shows a sinple
mesh covew02b1opworsPdi ng a sinple form of protection frolrCraB208/002564 TWO
nore conpl ex arrangenents are descri bed bel ow. The invention also rel ates
to an alternative configuration of va{ve whi ch can repl ace the nesh cover
25 descri bed above and be attached ditectly to the aperture 24 in the wall
of the container 10 or can be used as a secondary valve in addition to the
val ve as deserinrd wbovel «igueeestsnoveasachs aavdl GerbéPnyhisbdhagea
secondaryyplyve attached tQ.the folet apgriyyre 21la. The val ve arrangenent is
advantageous I n that it Wil o%erate at any attitude. The valve initially
seal s off aperture 2lal/contai ner opening 24, preventing ingress of

particul ates and aninmals. The valve js a ballcock_type of valve conprising
5 coni cal St opptiU Db HTERYT Y Flor R T 5o el BT o GeBhS cRFPRE™DI f i nl et
aperture Zladconddl NBke OPLIN & 0adéiRYcdn SPébNIc80cndheayabvelf yrt Ber
conprises a float 27, which is either annular or a section of an annul us,
and abl e 43 EH DETEINAIRY N+ ve t he 2&REt sepppert2e. vahea sLbaérged t he

float 27 : i ai t ring i Q. Lhe : pper 26
free of i#ﬁ%§¥%§é§t%§% 15?%%%t£§%2$ %%é%?%%fggyg#%%sﬁg §§m58@g§é§g o flow
into the a Mmedvypasitreuddat conbal hed3 opent apnd. witleioper ahanhalr 31.

piiskde SERCE CORUNIFC RN S T
aperture 2la/container opening 24. When submerged in water,
the ball 33 floats upwardly in the chamber 31 until stopped
by a row of teeth 32 located at the top of the chamber 31,
thus allowing water to flow around it and enter the inlet

aperture 2la/container opening 24.

This type of valve will work at any attitude, other
than fully inverted, in which case either (when out of the
water) the ball 33 drops toward the teeth 32, thereby
opening valve 11, or the ball 33 tries to float but is
pushed aside by the pressure of water trying to enter the
inlet aperture 2la/container opening 24 thus equalising the
pressure differential between outside and inside container

10.



slots to allow the ingress of water. Figure 9 shows yet another aspect of
the present invention. The val ve again can replace the valve 11 or be used
as a secomOdanw/osaisve in addition to the valve 11 as desecrhEmto@noyiss Thi s
valve is a ball valve which conprises a heavy, but buoyant, ball 33
contained within a chanber 31. The bat% 33 is normally seated over, thus

sealing off, aperture 2la/contai ner opething 24. \Wien subnerged in water,

the ball 33 floats upwardly in the chanber 31 until stopped by a row of
teeth 32 FTREHRd at the top of the chanber 31, thus allowing water to flow
around it and enter the inlet aperture 2lal/container opening 24. This type
of valve will work at any attitude, other than fully inverted, in which
case either (vﬁmwaln& mﬂmpﬁ&sﬂw@fﬁ)hmheibglhaﬁﬁn@rﬁDSStomaddsébenﬁeeth 32,

t her eby openin vaI Jh%or the ball 33 tries to_flpat but ushed asi de

by the prEssiy AANETD Tt erITReSi A Flﬁbﬁr%HFg/ﬁfa cBnt ai ner

openi ng %aéé&@ev@éwaiéééﬁ&d t»hﬁtﬁ@sa%eh@uéiﬁgenéaﬁa PeL¥egBy Yt si de and
i nsi de container 10.CLAIM : . A valve conprising a housing having first

and seco@’%ﬁi@ilm elsrldmeQM|f1@¢I@s1‘sh%\nﬁl@@te§@ bief sardnidnapeftoneta
passage §§$5¥H%¥ %Hﬂ%&b $£g§%es daPPSf§QE“a¥ﬁét9Q [,pg indirectly
1%s aper

fromth econ ure an npri Ssi ng nmeans O create an
ai r- | ock, fuheheml aend 11 4 irey axnamastn@n@Imé@@stf@ﬁeanran$n§oflahﬁombng
fluid tc)bleed out of the passageway at a rate slower than fluid is
able to enter one of the apertures, wherein a liquid
entering one of the apertures is prohibited from passing
along the passageway to the other of the apertures until
substantially all air within the valve has bled out of the

bleed means.

2. A valve as claimed in claim 1 in which the passageway
is defined by flanges formed on an inner wall of the

housing.

3. A valve as claimed in claim 1 in which the passageway

is defined by tubing along or located within the housing.

4. A valve as claimed in any one of the preceding claims
in which the passageway further incorporates at least one U-

bend section.

5. A valve as claimed in claim 4 in which the passageway

incorporates a plurality of U-bend sections.

6. A valve as claimed in any one of the preceding claims

in which the passageway i1s substantially N shaped.



bl eed out of the passageway at a rate slower than fluid is able to enter
one of the apertures, wherein a liquid entering one of the apertures is
prohi bi t esiof2omepessi ng al ong t he passageway to the ot hecTaB20év0aisert ur es
until substantially all air within the valve has bled out of the bleed
nmeans . 2 . Avalve as clained in cIa{ 1 in which the passageway is
defined by flanges forned on an inner*‘wall of the housing. 3 . A valve as
clainmed in claiml in which the passagewayis defined by tubin? al ong or

| ocat ed Wit hi At FRuas nglayned Ay gyeons ef afhedrracafdjngnelaimghen

precedi ng ¢l al ' ' he. p fur .NCQE Por af es, at t one
0 S Bend CEhTh o Py e DESGRARITE: [ A hRGhe L UBBLAC BhnEnd ot
passagewaparcorypor ates a plurality of U bend sections. 6 . A valve as
clainmed in any one of the preceding clains in which the passageway is

substantially N shaped.7 . A valve as clainmed in anyone of the preceding
claims ingwhichl pheyapesterLimsd! Peadey ehe achi gRErppeLaLihg theimther
aperture. 8 A valve as clainmed in any one of the preceding clains in which
the at | eastwivneh fikedarebedst sore dnkeodyndieadigapvene-9vay hleaflve as
clainedigafqg one of the preceding clains in which the bl eed neans
conprise a east two one-way bl eed val ves, one in an upper section of the
passageway and one in

9. A valve as claimed in any one of the preceding claims
in which the bleed means comprise at least two one-way bleed
valves, one in an upper section of the passageway and one in

a lower section of the passageway.

10. A valve as claimed in any one of the preceding claims
in which the passageway comprises at least one chamber in a

locality of the bleed means.

11. A valve as claimed in any one of the preceding claims
in which an annular flange is located on an external wall of

the housing around one of the apertures.

12. A valve as claimed in claim 11 in which the annular
flange is provided with means for securing the valve, in

use, to an aperture in a wall of a container.

13. A valve as claimed in any one of the preceding claims

further comprising a microchip.

14. A valve as claimed in any one of the preceding claims
further comprising a disabling device activatable to close

off the wvalve.



a lower section of the passageway. 10. A valve as clained in any one of the
preceding clainms in which the passageway conprises at | east one chanber in
a | ocal i twoabiwdee1shl eed nmeans. 11. A val ve as cl ai med i RCRGB200v002364t he
preceding clains in which an annular flange is |ocated on an external wall
of the housing around one of the aper@ res. 12. A valve as clainmed in claim
11 in which the annular flange is provided with neans for securing the

val ve, i se,_to an aperture in a wall of a container. 13. A valve as

in 3
cl ai med i b any® ofdl ¥F $hHeSpFHRRMI hY 2PYi ARCf Of t hBP BORERALPAGCAHTEr ochi p.

14. A val per@ase £l Sfpei s th@ny e0€; @f pthReRb b g 6abp® £fi ikkher
conprising a disabling device activatable to close off the valve.15. A

val ve as €& pERD i thaninbeie aperhergreceding clains further conprising a
fluid perneable barrier or filter covering the inlet aperture. 16. A valve
as claimed in any one of the preceding clains further conprising secondary
val ve nmeans. f s vebi¢ i€£é i Oaimedfioveny vatesfi bhe pneceliihbecapemkures.
17. A valve as clainmed in claim16 in which the secondaryval ve neans

conpri sest W EMRT PR E5eH St SPPRrARBY naR Ve pa’Re fRFor8SsEAFFAEIPEEPLI on

with the ¢ phetoanertdr e g Gnbugyaphe aghaat Qregttached to the stopper,
such that when the valve is subnmerged the actuator rises noving the stopper

out of sealing contact with one of the apertures.

17. A valve as claimed in claim 16 in which the secondary
valve means comprises a spring biased stopper normally
biased into a sealing position with the inlet aperture and a
buoyant actuator attached to the stopper, such that when the
valve is submerged the actuator rises moving the stopper out

of sealing contact with one of the apertures.

18. A valve as claimed in claim 16 in which. the secondary
valve means comprises a chamber within which is a buoyant

ball normally seated in sealing contact with the aperture,
wherein when the valve is submerged the ball floats within
the chamber out of sealing contact with one of the

apertures.

19. A valve comprising a spring biased stopper normally
biased into a sealing position and a buoyant actuator
attached to the stopper, such that when the wvalve is
submerged the actuator rises moving the stopper out of the

sealing position.

20. A valve as claimed in claim 19 in which the stopper and
actuator are contained in a housing having openings which

allow the ingress of water.



18. A valve as clainmed in claim 16 in which, the secondary val ve neans
conprises a chanber within which is a buoyant ball normally seated in

seal i ng cwotzaooenisbh t he aperture, wherein when the val peTiGB28emeieged t he
ball floats within the chanber out of sealing contact with one of the
apertures . 19. A valve conprising a fgring bi ased stopper normally biased
into a sealing position and a buoyant *@ttuator attached to the stopper,
such that when the valve is submerged the actuator rises noving the stopper
out of thelsedtiWRLPOsFemRRisDg A ghppeernswithinrewhiahchiai m POovankhi ch

t he stop o cont ai [ Sk L n peni ngs whi ch
al 1 ow t heot hor se e e ettt o1 BLr et P O R T whi e i s
a buoyantapattuner nehé ye seatieen i tha sealéngspssbhéongedi thet halapert ure,
wher ei n en the valve js subnerged the bal] floats within the chanmber out
of the s ??ﬁf;ﬂﬁﬁh%%n?hﬁzgh?@%%ﬁt%PEe?PcBhﬁrF%? 44 BPELAEPRY of walls
and at | east one valve as clained in any one of the preceding clains . 23.
A container as claimed in claim22 in which the container has six walls and
ei ght cordrer s ArePrnairestcomRyivhiges pPbendbitut ot wabist andurtopposi ng

COMNErsS. 1.ast one valve as claimed in any one of the preceding

claims.

23. A container as claimed in claim 22 in which the
container has six walls and eight corners and at least four

valves located at at least four opposing corners.



