" QpeBe%6f 9B, (T6Tf % , a aPR a~~t 1 LEAK- RESI STANT CONTAINER The present
|nvent|on Is related to containers. In particular, the present 5 invention
is related to iR ving safety) |eak-resistant and measuri MoB APR 2002
f eat ures. iy | NVENTI ON Cont ai ners with child-resistant
features are weII knewrn in the art. US patent 4,134,513 describes a safety
closure with at | east one interlocking nmenber 1 o which can only be renoved
by conpressing the distal end of the sidewdl| straddling the interl ocking
menber, together with the concurrent retrogressive novenent of the closure.
The container is described asLEAMKRESISTANTUCONTAINER, with a pair of
dianetrically opposing and axially extendi ng shoul ders) which are adapted
to interact with corresponding ribs on the closure. US patent 15 4

further discloses secondary interlocks for engagenment when the cﬂ \a\\mi\“
partially renoved. In addition, a frictionally slidable, fluid-t

seal i ng arr angreLD OF THEEINVENTION Ch is operative to prevent Ieak‘afgé6
the container's contents. This sealing arrangement uses a continuous

annul ar sealing head of flexible resilient material forned integrally on
the interior surfabe preseit mMentmrumlatedftOt tentainersu e pamticulas ethii prgshatd

sl opes convergently, inwardl and axially P/ fromthe cl osed endwal | of
the cl osur eSsudhvariign is trelquyfor rentaingrs; 'F%ﬂngaﬁé ady,Ugalyresistanicand measwting i or
surface of the nmputh of the container to forma fluid-tight seal. The

seal i ng head i f@&HFES. however, may interfere with the insertion process when
it approaches the nmouth of the container. This is 25 because the sealing
head is slopin ou¥p i ner 1 ~ APR 20n 2 needs to
be inserted wit Cﬁ?s sear@‘tﬂi'lnmc #'gggf\ﬁqbﬁ\ﬁe nmout h of the container can
easily be jammed onto the sealing head instead of sliding within it. OBJECT
OF THE | NVENTI ON €ontainess wﬂhobiICbtﬂsMﬁntfeaéurpsmmell|kmwntm¢meatt Whopatest a
container with a |eak resistant is a further object to provide one

enbodi ment of & t3hOABrascEles aﬁ:@@ﬁ%w glgsure Withe ap laask enej intagaekingh marober

ot ovi de. andBherstidh a0 Bk DB eI E?Lce‘i{rﬁﬁ@@m. thg el Aod e rgidewall °
i nvention whi c af, et I OCkI n RY OF THE | NVENTI ON The
present invent | aﬁ'ﬂﬂ/ﬁ‘&égt ngeﬁ'ber WHD, e, GERRFENY gtrogressive

movement of the closure. The container is described as having a cylindrical

shape, with a pair of diametrically opposing and axially extending shoulders,
which are adapted to interact with corresponding ribs on the closure. US patent
15 4,138,028 further discloses secondary interlocks for engagement when the
closure is partially removed. In addition, a frictionally slidable, fluid-tight sealing
arrangement is described, which is operative to prevent leakage of the
container's contents. This sealing arrangement uses a continuous annular
sealing head of flexible resilient material formed integrally on the interior surface
20  of the sidewall of the closure. The sealing head slopes convergently, inwardly,
and axially away from the closed endwall of the closure such that it will flex

against and snugly contact the exterior surface of the mouth of the container to

form a fluid-tight seal._The sealing head itself, however, may interfere with the

insertion process when it approaches the mouth of the container. This is

25 because the sealing head is sloping inwards, vet the mouth of the container




retaining liquid, and a dispensing end for pouring. The dispensing end has
an exteriorly threaded cylindrical hollow neck portion extending frlobnAPR 2007
shoul der. 15 The cap is provided with a closed end wall and a cylindrical

and internally threaded wall depending fromthe end wall. The thread on

this wall is adapted to cooperate with the thread on the neck of the bottle
to allow the cap to turn onto the neck to close the bottle. According to

one feature of the invention, the cap is al%so provided with a 20 spout

whi ch depends frdamsté Ee%éé?l%g vﬁhﬂ*ﬁh Wi éc%elﬂ%.‘; A%%&ﬁ?t@ﬂo@ﬂ'ﬁ&ttﬁé’ cbRtainer can

tel escopic insertion 1nto eck of Thi's spout may act not
only as a fT?aS@ds(lﬂbéiﬁnﬁ@d@d@tl‘@éé&ﬁh@h@adlihﬁtea’d &i%ligmgawittidlt- r esi st ant
seal by having a thi ckened base which pushes the neck radially outwards
upon cl osure of the cap. ~ s a~R ~~~z 3 In another aspect of the present
invention, the bottle is preferably of nolded plastic, with a | ocking
menber bei ng nol ded onto the shoul der of the bottle. The cap is al so

provi ded with I } pends integrally fromthe end wall
and is adapt edet?ggFgfr*m@#sma%mlawﬁlggle@ﬁt he neck. This 5 external wall is
provided with a ridge which is adapted to engage the | ocking nenber when
the cap is 6l odeid, ars object lodtthe wresamt invehtiork éol providet hecartakssrdwittoa tdakn.

Unl ocki ng can only be effected by squeezing the cap in a nmanner so as to
rel ease the ri dgsistanbeap.he | ocki ng menber. The external wall is nmade froma
material which is deformable under pressure. 1 o In a further aspect of the

i ti , th tt h . - i i I t.hat it . t
R L o P e e
DRAW NGS Fi . d I ' bot t |
and a cap s e pRsBfiobAich wHErREsaRRE polfdadBl dituiditanfee. " 0L 1%
and D are the top and side views of the sane bottle according to the
present inventilbis yet ganathétAobjecD tar pravide t apothér embodimekt aofd as icdetaineews

respectively of the
10  according to the present invention which has a safety locking feature.

SUMMARY OF THE INVENTION

The present invention provides a container having a hollow body for
retaining liquid, and a dispensing end for pouring. The dispensing end has an
exteriorly threaded cylindrical hollow neck portion extending from a shoulder.

15  The cap is provided with a closed end wall and a cylindrical and intemally
threaded wall depending from the end wall. The thread on this wall is adapted
to cooperate with the thread on the neck of the bottle to allow the cap to tum

onto the neck to close the bottle.

According to one feature of the invention, the cap is also provided with a

20  spout which depends from the closed end wall of the cap and adapted for
telescopic insertion into the neck of the bottle. This spout may act not only as a
measuring and pouring structure, but also as a leak-resistant seal by having a
thickened base which pushes the neck radially outwards upon closure of the

cap.



'same cap. 20 Figure 2E is the |ongitudinal cross-sectional view along |line
A-A of the sanme cap. Figure 3A is the top view of the closed bottl¢gapnfR 200¢
cap. Figure 3B is the longitudinal cross-sectional view along |ine B-B of
the cl osed bottle and cap. ~ a a~~ z002 4 DESCRI PTI ON OF THE | NVENTI ON
Figure 1 A shows a bottle according to the present invention. In this

exanpl e, the bottle has a non-cylindrical hollow body 20 and a di spensing 5
end 22 having a shoul der 24 and a hol |l ow nékck 26. Neck 26 is provided with

th ded teri j I \,d t
2, eaded, exter! B anChi S8ATBRH BB ARG 13 bRy % SRoRBNLCEP
| ocki ng nmenber rﬁ&d@é‘;ﬁld},ﬁct\nﬂ §%§§‘§'ﬁ mefbef beingmuistd Sniosthﬁf%%‘? offhe he

shoul der. In thi's exanple) e I's tear "drop- or pear ped wth a 1

o rounded si de pbftig Mhecapos RAKIproVided Withsats Bxtehil wallviieh dbpen@sirflegrally r ol |

off even if it is kept on its side. Figure 1 B shows a cap wth a closed
end wal | 34 andromn thatendhalallvanid isS@dapiedhto sorshapsideivall ravies hthehaeckhaphis of
the bottle, with a rounded side 37 and pointed side 39. Markings 38 are

al so provi déd textérndi walt is priowidedswith arridgel®hichiscadaptpdrite @ngage the lecking:ze
in order to release the |ocking mechanism Figure 1 C shows a top view of
the sane bott| éne@ber avhen the Q&ﬁelsml@;e@lnswmv@gﬂhemap dhdagked iptocthel gloged:
saddl e- shaped | ocki ng menmber 32 with two hunps 33 and a valley 35. Figure 2
shows the det aiRosition. Unlocking can emly baeffegtesk hssqueszingdbe Karpa @ MARREIED a
tear drop having a rounded sjde 37 apd a pointed Ssi 39. Spout 42 is

b ovi ded i £ B RierRbge e Eaa: Toon 156 IS Megthated PereXteeh il o fmade:
bottle. This indentation facilitates the uring fromthe bottle into the
spout. For exaﬁfﬂ”@f rﬂ%t&f'@'ivmcweé%mmﬁ Hﬁg%frfﬁe%é'é%ur ed inside the spout by
resting the opening of the bottle on the arched indentation. A protruding
lip 48 is abso 25|mpa axirdedspectidfahtimeintion diheobottlB ehedpa Wontayliidiieal stigies t he
pouring out of liquid 1 8 APR 210? 5 neasured inside spout 42. This |lip

i s shaped |i ke duch thatjit would neprtoffauiablet évan if funedibbmits/side. pour ed out
conveniently wi thout dripping, and a child may drink directly fromit. To
this end, the spout nay al so be provided with markings to indicate vol unes.
These features on the spout provide a convenient and 5 spoon-free nedicine
measuring and adm ni stering capability to the bottle ideal for use with all

ages. A ridge HR(ErDESCHIPTIONSOF THE BRAWINGGed together with the cap)

is provided at the end of the rounded side. The position of ridge 44
coincides with the position of the |ocking nenber on the bottle, such that
when the cap i FiguestAh@ndiB arg tha pewpectiee alexplediviewp offpbolile anda ¢ar

first hunp . . . .
15  respectively according to the present invention.

Figure 1C and D are the top and side views of the same bottle according to

the present invention.

Figure 2A to D are the top, front, back and side views respectively of the

same cap.

20 Figure 2E is the longitudinal cross-sectional view along line A-A of the same

cap.
Figure 3A is the top view of the closed bottle and cap.

Figure 3B is the longitudinal cross-sectional view along line B-B of the closed

bottle and cap.



+10 of the saddle to settle into the valley. No further tw sting novenent of
the cap is then possible under normal usage to prevent madverteqtﬁyp(\fR 2007
opening of the bottle. Markings 38 are provided at two positions 90 degrees
fromridge 44. Fromthis figure, it can be clearly seen that when pressure
is applied to the cap at markings 38 (i.e. sideways), the external wall,
which is deformable, would ~ 5 be flattened in a direction normal to rldge
44. This causes the bad (rounded side) and4front (pointed side) of the cap
to stretch outwards, allowing ridge 44 to dear the hunp of the | ocking
menber. If the squeezi ng action at the markings is perforned together with
a twisting action, the cap would b a unl ocked. A thickened base 52 is

provi ded for thEBCBIPTIONcOF FTHEIANVENTION 20 interaction with the bottle
neck as described below. Figure 3 shows the interaction between the sane

nLernal Chr cade WAVEN 1A SVQHARRCD %ﬁe“tﬁaﬁﬁttbﬁ&saﬁﬁ%eb%ﬁgéﬁ@&% bR "
{hi ckened base XERR i e HRYF nahbyBRREd o Bodly 120 S,  Hicbepsing 25
the cap 1 & W sha%aHanty o Sfsulibh 24 B 1RABE R8I SREkoBSs RRRAGH oL e

bottl e outwards, resu I's a tlg resistant se

2f1f12 s The bﬂfréédbcﬁ@ﬂteﬁlép OBYok® rhaksuremieht rﬁefrl@ﬁ@é’ 80 Q‘ésalg@tp%\héléé tosuch
as different kinds of plastics. In order for the optional markings on the

bottle to easi indicakashe antdudt \o3! ligpil @ tHe Bottid angitHe. arhbentBadispéended. A
preferably bl ow nol ded from pol yet hyl ene and the cap nol ded from

pol ypropyl ene. Ideking trhembel @2khaviryg tHeagéndralashape ofoa additiio prowitied dnhibe

di aneter at the base of the spout should be slightly larger than the

di anet er of thehayder rig this eXampleckthefbattie ivdearl drape. gr peat-shaped With @ t he
tip of the spout should be smaller than the neck and nade of a defornabl e
material . Thi sreundegsside@7sardia pointed sids 20ysuch dhaatithe) botttecowonls Retorll ofihi | e
forcing the neck into ht association with the thickened ~ o base when

the bottle is EVEMIf WSE@ LS §ie1 e the present invention has been
described particularly with references to Figs 1 to 3 with enphasis on a

tear drop shaped g1 BSnBR&t4 ap WiinD0iskéls BRAUPSICIR AB BfbmeNifal bgur oS

areforlllustrat non not be taken as limtation on

invention. In W‘FﬂBHlb%ﬁapéd teomaRA thé RARPS BE tPBSMIB! With ¥ rdufBled Bidy 87 &ild
invention has utility in many appllcatlons in I eak- proof liquid retention

and measur emenpointéd isides 39t Markings 88 At alseprovidedo s iriiichteralé fpositionos  may
be made by one of ordinary skill in the art w thout departing fromthe

spirit andis hewhiohpepefsonihasito squaazenin dederto bedehseGhbdockingmeghanismi cal
shapes nmay al so be used based on the teaching 20 herevm'th to design a

ES&LL&“E?%@EE?S Quion o FRYE 408 i o o Sl il Pl B e bt h
back Ts tho roiNanionsiovite By i SslfijeSied Joddth ARG sBREdAdl

t hi s enbodi nmen iC materlal used for blow nolding the 25
bottle is prefgrgﬁ%;“;?w%&agé r’sn shape. In order to obtain a strong

| ocki ng menber on the shoul der of the bottle, the center Iine of the air
t ube for bl owi ng Figareg2 showstizodetails of the cap, with the external wall 36 shaped into
20 atear drop having a rounded side 37 and a pointed side 39. Spout 42 is
provided with an arched indentation 50 which matches the opening of the
bottle. This indentation facilitates the pouring from the bottle into the spout. For
example, medicine may be poured and measured inside the spout by resting
the opening of the bottle on the arched indentation. A protruding lip 48 is also

25 provided on the other side of the spout to facilitate the pouring out of liquid



‘may 'be shifted forward (towards the pointed end) such that the | ocki 02
saddl e at the back (rounded end) is rendered stronger by a thicker |AE;.%IZ grf
pl asti c. 1 BA'" ~270 .?. s CLAIMS 1 1. An apparatus for retaining and
di spensing liquid conprising 2 a container having 3 a hollow body with a

di spensi ng end having an exteriorly threaded cylindrical a hollow neck with
nmout h on one end and extending froma shoul der on s the opposing end; s a
cap having a closed end wall: a cylindrical® and internally threaded wall

dependi ng i nt egiglded iHicagidht a2OPR 1 8 halBlika R AN Lehdch LeuraaPPe

over said neck a tirst distdnce thre engagenent ;" 11 a spout

wi th a thi ckenggufahgy Beiued sul EameniarillyGhigfors dApping@lahd %il&%nésﬂﬂgﬁl@d

for telescopic insertion a second distancé within saing@neck, 1 s sai

second di st ancelireellyfeorgHe b ahis tgma tirpggbti may adcbarprovided with mdrkingkrned
base having an external dianeter farger than the internal 15 di aneter of
sai d nout h for indicgie drolurpes. These deatateswon hthe aspbut rodidep@rcomeniend. arid 2.
An apparatus according to claim1l further conprising z at | east one | ocking
menber pr ovédedpaon4fiee reedicindaneasuring iandiashiyinistering capabilitydd the lbiottiejdeatdi ng
integrally fromsaid closed end wall and adq%gt ed to forma sidewall over

said threaded V@fuse with all egess Adidgra44 (pigfenably of sRlidoplaglis ealderdtogateeiur e;

51 4 xt i abh ol Tl g i 0SSRl vt “°°

eak causes | oM FRCERtMUBR RPRGoR Y dheledkberpebraeh 1S tictfecsikh Bok var d

necording o oMiien B8she’R Aed RVEIERE 07F bllos B Reosti G il Plti

shape 10_P3EVR iPRlddy f'SetiB b o LNy Ro G wRing i bl 8 F3EdH e
is then possible under normal usage to prevent inadvertently opening of the

bottle. Markings 38 are provided at two positions 90 degrees from ridge 44.
From this figure, it can be clearly seen that when pressure is applied to the cap
at markings 38 (i.e. sideways), the external wall, which is deformable, would
15  be flattened in a direction normal to ridge 44. This causes the back (rounded
side) and front (pointed side) of the cap to stretch outwards, allowing ridge 44
to clear the hump of the locking member. if the squeezing action at the
markings is performed together with a twisting action, the cap would be
unlocked. A thickened base 52 is provided for spout 42, which is adapted for

20 interaction with the bottle neck as described below.

Figure 3 shows the interaction between the same cap and bottle according
to the present invention. The threaded wall 40 has intemal threads which are
adapted to provide threaded engagement with bottle neck 26. Spout 42 is
accurately position and provided with a thickened base such that it can slide

25 telescopically within neck 26. As the cap is twisted close, the thickened base
52 forces the opening of the bottle outwards, resulting is a tight and leak-

resistant seal.



4. An apparatus according to claiml1l or 2 wherein said hO||OM/bOﬂ% Rﬁﬁ imi
tear drop-shaped traverse cross-section wth a pointed end and an®%s
opposi ng round end; and said | ocking menber being provided at the round
end. 5. An apparatus according to claim4 wherein said external wail
confornms to 2 the sanme tear drop-shape as the body of the container, and
the ridge on 3 said external wall is provided at the round end. 1 6. An
apparatus according to claim1 or 2 whereith said spout further 2 conprises

a pouring end W tfeddtfig!dr!chg mad Be fabiidated Hof Relibus stbriatk Iutich ds Ut

ta
of said spout. ~ 7. An apparatus cording to claim erern sard

spout further dif&BAPKIhGS Of Plarabs.! Mo for thd dblioRar hfkindddeR tthé ibditld o
facilitate pouring of 3 liquid into said spout. 8. An apparatus according

to claim1l whesagilp measurepibiat véluniehef liquidpinsides thb battld n@jaréfmablqnblcwi d
mar ki ngs indicative of predeterm ned volunes of s |liquid dispensed in said
spout . . Al 2. A rdoldeld, frath FialyethyleAe Gnd. theTap&noldeddfrom palyprdpylene. For the

{vql gb] X] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca{ ca] ca] ca] cal] ca] ca] ca] c™a] ca] ca] ca]
c”a] ca] c*apcalUbalejasistartfetorg tafunclion avell Stiievdiameter at the base of the spout

). fqt | f
e S e st e
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be understood that the figures are for illustration only and should not be taken

as limitation on the invention. In addition it is clear that the apparatus of the

15  present invention has utility in many applications in leak-proof liquid retention
and measurement. It is contemplated that many changes and modifications
may be made by one of ordinary skill in the art without departing from the spirit

and the scope of the invention described.

Other non-cylindrical shapes may also be used based on the teaching

20 herewith to design a bottle according to the present invention. The tear drop-
shaped bottle, however, presents a challenge in the design, as there is an
inherent asymmetry along line C-C of Fig. 3A. The front is the pointed end

and the back is the rounded end. As a result, only one locking member is used

in this embodiment. The molten plastic material used for blow molding the

25 bottle is preferably elliptical in shape. In order to obtain a strong locking

member on the shoulder of the bottle, the center line of the air tube for blowing
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1 1 An apparatus for retaining and dispensing liquid comprising :

2 acontainer having

~

. 3 a hollow body with a dispensing end having an exteriorly threaded cylindrical
4 hollow neck with mouth on one end and extending from a shoulder on
5 the opposing end;

6 acap having

7 a closed end wall;

8 a cylindrical and intemally threaded wall depending integrally from said closed
9 end wall and adapted to telescope over said neck a first distance for
10 threaded engagement;
1" a spout with a thickened base depending from said closed end wall and
12 adapted for telescopic insertion a second distance within said neck,
13 said second distance being greater than said first distance; said
14 thickened base having an external diameter larger than the intemal
15 diameter of said mouth for liquid-tight engagement with said
16 dispensing end.

1 2 An apparatus according to claim 1 further comprising :
2  atleast one locking member provided at the shoulder of said body;

3 an external wall depending integrally from said closed end wall and adapted to
4 form a sidewall over said threaded wall, said external wall further

5 deformable under pressure; and
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9 said external wall to cause an outward radial movement of said ridge
10 releases said locking. ~
1 8 An apparatus according to claim 1 or 2 wherein said hollow body has non-
2 cylindrical shape to prevent continuous rolling in one direction when said
3 container is kept sideways.
1 4 An apparatus according to claim 1 or 2 wherein said hollow body has a
2 tear drop-shaped traverse cross-section with a pointed end and an
3 opposing round end; and said locking member being provided at the
4 round end.
1 5. An apparatus according to claim 4 wherein said external wall conforms to
2 the same tear drop-shape as the body of the container, and the ridge on
3 said external wall is provided at the round end.

1 6. An apparatus according to claim 1 or 2 wherein said spout further
2 comprises a pouring end with a protruding lip to facilitate pouring of liquid

3 out of said spout.

1 7. An apparatus according to claim 1 or 2 wherein said spout further

2 comprises a pouring end with an arched indentation to facilitate pouring of

3 liquid into said spout.

1 8. An apparatus according to claim 1 wherein said spout further comprises
2 markings thereon, said markings indicative of predetermined volumes of

3 liquid dispensed in said spout.



