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[0004] The cap system also includes a nipple for drinking liquid from the bottle, the nipple being of similar
20  configuration to a standard water bottle or sports bottle nipple. There is also a valve member, preferably
cylindrical and hollow, having an upper portion preferably inside the nipple, and a lower portion with an
opening or openings for communicating the storage compartment and thus the supplement with contents of the
bottle. The valve passes through the storage member or compartment which is positioned around the valve,
and is configured for movement between a storage position and a dispensing position, in which passage is
25  permitted of the supplement material from the storage member into the bottle for mixing with the bottle’s
contents. The valve is preferably normally closed, i.e., normally in the storage position, and preferably actuated
by pressing down on the nipple until the valve’s opening or openings are registered with the storage
compartment, i.e., the dispensing position. The bottle may then be shaken to mix the liquid and supplement,

and then the user may move the nipple fully upward to a drinking position.
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w of the alternate embodiment of FIG. 6 in an assembled condition.

[0013] FIGS. 8, 9 and 10 are cutaway views of the alternate embodiment of FIG. 6, shown in an engaged
position on three exemplary bottle types.

[0014] FIG. 11 is a cutaway or sectional view of a further embodiment of the cap system, showing an
exemplary dispensing cap system for installation on a bottle as in prior embodiments, with a nipple and valve

20  member in a shipping and/or storage position.

[0015] FIG. 12 is a cutaway or sectional view of the embodiment of FIG. 11, but with the nipple moved

downward so that the valve member is in a dispensing state or position.

[0016] FIG. 13 is a cutaway or sectional view of the embodiment of FIG. 11, but with the nipple pulled up and

in an open state relative to the valve member.

25 [0017]FIG. 14 is an exploded perspective view of the cap system of FIG. 13, but with a seal member

assembly in an assembled state.
[0018] FIG. 15 is a perspective view of the cap system of FIG. 13 in a fully assembled state.

[0019] FIG. 16 is a perspective and partial view of the seal member assembly of the embodiment of FIG. 11

and enlarged in relation to FIG. 14 for better viewing of details of the seal member assembly.
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[0028] FIG. 2 is a cutaway view of the dispensing cap system 50 as installed on a bottle 10, with the system
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portions. Moreover, in other embodiments, some of the finger portions may have only a tip barb portion, and

others may have only an intermediate barb portion.

35 [0038]Use of the intermediate barb portions 62B with the tip barb portions 62A enables the bottle cap

assembly 50’ to accommodate even more variations in the bottle neck. For bottle necks with relatively smaller



[0042] In the enbodi nent 50', the cap nenber is provided with two barb
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types of dispensing cap assemblies needed to fit to the multiple bottle types.

30  [0043] In another embodiment shown in FIGS. 11-16, a cap system 150 has the same overall function as the
cap system 50 and other cap systems of the prior embodiments. One important difference is that a shuttle valve
of this embodiment, valve 190, will lock into position when moved (pressed) into its lowermost or low position,
thereby remaining fully open to the supplement storage compartment in spite of shaking during mixing of liquid
and supplement, and in spite of movement of nipple 200, and other usage and jostling. This promotes and/or

35  ensures a good mix of water and supplement and using all supplement.
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circumferential surface 164A. Surface 164A receives a bottom circumferential edge of the storage

compartment member 210. The storage compartment member 210 has an inwardly projecting circumferential
30  rib 220B that snap fits over and mates with an outwardly projecting circumferential rib 164C from wall 164B,
the rib 164C being of slightly greater diameter than that of rib 220B, thereby providing an attach feature of the

storage compartment member 210 to the cap member.

[0048] The cap system also includes a seal member assembly 170 that fits into cap member 160, i.e., sized to
fit snugly within a barrel of the cap member formed by the fingers and pressed upwardly against an underside of
A 35  the web portion 164 of the cap member. The seal member assembly is preferably two members, a seal member
172 and a rigid member 174. The seal member 172 is resilient and preferably fabricated of an elastomeric

material, such as, by way of example only, thermoplastic rubber (TPR) (molded rubber), SBR, neoprene rubber,



[ 0051] The web portion 164 has an opening or openings 164D t hrough which
suppl enent can be inserted into 15 the chanber. The chanber could al so be
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is installed on a bottle such as bottle 10, the nipple 200 and shuttle
val ve to act as downward motion stoppers that engage the upper portion of annular portion 174C.

[0053] A tip 196 of reduced diameter relative to the wall portion 192 extends above the surface of the web
30 portion 194. The sidewall of the tip has several ports (e.g., such as shown as 96A in earlier embodiments)
formed therein, and permit the beverage to pass through from the bottle when the valve is in an open position.
The diameter of the wall portion 192 is sized in cooperation with the diameter of the opening in the storage

member, so that the cylindrical wall portion tightly but slidably fits within the opening.

[0054] The shuttle valve has a range of sliding movement within the storage member, and the nipple has a

35  range of sliding movement on the shuttle valve, such that, when the nipple and shuttle valve are in a closed
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the seal member and bottle is less than the deformation point and failure point of the bottle. At least ten, or at

30  least twelve or at least fourteen fingers helps to provide good flexibility and resiliency to the fingers to help
reduce the downward force of application to the bottle, and yet achieve a strength of attachment to the bottle
such that pulling up on the nipple in order to drink will not pull the cap system off of the bottle. The force
required to apply the cap member to the bottle must be less than such force that would cause the user to apply so

much resisting force to the bottle that the user would cause the bottle to be crushed or otherwise fail.

35
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a storage nenber assenbled to the cap nenber and including an outer wall
defining an outer periphery of a storage volune for hol ding the suppl enent
mat er i al ,wohe1list4e30age nenber havi ng an openi ng forned t rcoashottloeossat er
wall in alignment with the opening in the cap nenber; 15 a generally
cylindrical valve nenber incl udleg‘Aqwr ally cyli ndr| cal wall menber, with
a flange nenber at a first end and a val ve tip having one or nore vaI ve
ports at the tip and one or nore di spensing ports disposed adjacent the
first end, tWatiyepipedwenber configured for sliding novenment within the boss
structure and the opening in the storage nenber between a storage position
in which the dlqu AHgWﬁorts are bé}ocked by the boss structure and a

di spensi ng position TP EGh SFpe‘Zfb‘Pﬁo"r WPRiFrasyb materind thsoneh @ bptle ngck
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outwardly toambdefing fohﬁédlﬂ@&ljgh e bt QR ﬂé?igﬂ@eﬁtswﬂ\ﬂ%ropam%qmﬁe Ealpmggeras the cap
mener is installed onto %H}g%caeck an F’é“‘ﬁ@bar portions en he fl ange

to 8ecure the cap?fEifey © t velye g ge'§§‘§y cyHqdrical wy %e‘Fﬁ“%i’F’ Witham 2,
wherei n t he filampgermbeantn fipo eid a0h & vaveaip tadigosed nate vfahep(dis attithd tipeidlone@f mbrae
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pOI’tI OI’]S i ncl ude por 1 ons S ose I nger
portions dis twatbméﬁagss aﬁﬂmfer?@d the Brepiae in tb%storagmelzm iemm BG@P@I'MJSQIDIJI l’\/h€900456

5 The syst emRedispdnbiag ﬁﬁnzaremafeﬂlbﬁth‘% IB&;S fsti’dﬁ@ﬁranb@-ﬂlﬁoeﬁ)éﬂ{gtﬂo% ih WRLHAME ofe i I St
of barb %%ret&lons } al _en sai d

fi t%(g)jer portions, &nd 4 pé’esc'c‘?nl s%'}me ?B"rﬁﬁr@f‘?%é"sf B%f % n'?‘%r“f?@ fétte t he
di stal ends @Tateaftltql@%ﬁé‘!w@bﬁemdfeswaigdwﬂumg@ﬂ portions and the web 5portion.

6. The system of Qvﬂbéﬂlﬁﬂe dﬁﬂﬁ‘gru%ti'fb ﬁtQﬁtoslﬁa'le%m@fng hdvdnRRbeGRLelaRE B8R4
el astoneric rraterl suyrface s conpressible to all ow

e se
seal i ng engaﬁ%sr’“r’@m"atwhf Hﬂ‘feﬁtgmo“’ ‘Esfqt &Bpl‘f‘ﬂ‘ a’??"r‘?@@?s‘t‘ﬁﬂ)l“t“fhéﬁliéheé’ﬁ'd%tb%‘st he
bottl e neck ficapgge. 10

25 wherein there is also a rigid member attached to the seal member for engaging a lower

portion of the valve when the valve is in the open position for holding the valve in the open position.

2. The system of Claim 1, in which the connection structure comprises a set of finger

portions depending downwardly from the web poriion, the finger portions including finger barb

30 portions extending inwardly, the cap member formed of a plastic material and the finger portions
having sufficient flexibility for the distal ends to splay outwardly to allow the barb portions to pass

over a neck flange as the cap member is installed onto the neck, and the barb portions engage the

flange to secure the cap member onto the bottle neck.

35 3. The system of Claim 2, wherein the finger barb portions are disposed at the distal ends of
the finger portions.

4. The system of Claim 2, wherein the finger barb portions include a set of barb portions

disposed intermediate the finger portions distal ends and the web portion.
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7. The systemof Caim1l, wherein the seal surface has a generally
coni cal -1i ke shape. 8. A dispensing cap system for dispensing a
suppl enernwormatigupah t hrough a bottl e neck opening and i RCo/USh@1ooissé e i n
conbination with a bottle, conprising: 15a bottle having a threaded neck
Wi th an opening at a nmouth portion; and a di spensing cap system
conprising a cap menber including a connection structure for engagement
with the bottle neckThershgent ofoClaignperhereiicthe fipgse bad perHonsdiclyde @ v vst o barh
openi ng f or mpartibi3@scated ataiCdidal RS ST AtldabtGbiti¢ 6 seiM tfiaged potgond) @t B decbiltiSeiT@ib Ng
and having o S I t t N
menber havi ngga&%elg%a{egbnr agdga%at?l?glﬁtg]gg %f(rjaﬂseggz?i?%eg&i%ﬁtﬁéé? p‘f’ ﬁza?ﬁgl%ﬁ‘gk) tle
necR, the se®Ptigwrface havi ng a lateral extent sufficient to provide
sealing contact with bottle necks of different openi ng Si zes;
storage nenber asse r..an
defining an outer%pgﬁr? i %"r'f}fé)l?'m e(r)ermatggse?/l (ger ‘F“°ﬁt8‘r‘%aﬁ§ai9 mé""s'ﬂ%p atément
mat eri al, t heuchtthnt thgseahsunfaeeris nmwmgblesmﬂoup@hnm@gﬁggmmwlm lthedatyla nedkas that er
wall in ali g boriénk Bhghdd@heBRIB h&3M flhrfge.t NE Cap nenber; a generally
cyl 'bndri cal valve nenber including generally cyli ndr| cal wall menber, with
ange nenber at a first end and a valve tip having one or nore val ve
ports at the tip dndhosygennof Clomd, ehesqirethsieui gurfaoe lias a ghinsplhyswoicakdikesbgpat t he
first end, the valve nenber configured for sliding novenent within the boss
structure and the opening in the storage nenber between a storage position
in which 30 the di%spbdispeatingnesp systeat ©r BERsasinge pyplemat pasdal drpugh @ bpdle 8¢ a
di spensi Ng pogéning@nd intd thalbbtellinlchifbikdien With 4831, cdhp@@si ng ports is in
alignent with a COLheRRABLLDG.ASS ALK ofafldh B GSHRRY STEnt Rt ot al
t o pass throughfromf §taorae g a val ve nipple
configured to fit MW@SmhéaW%W@ CPmPrlssnlgladqanglembven%mngt?e?mwnamvmﬂv@r

cl osed posit Ieﬂgagmehmlthh& Dok YEK RS Ja§ m@rh&s Reludiyg £ Wéd p\éﬁilo?{ @avﬂx‘g I@Pb;ﬁmﬂ@fémﬂaﬁ open
position in here is al so

I t
T i d e lere A dies i atetding SaanAE PRRISE i A 5 TPOPIRER B o
t he val ve whelefireththergthtovgh;i s in the open position for holding the valve in

thggopen posi tion,, s@ﬂ%e}/.‘(ﬂé?rh%&éilﬁ shitdle er?ﬁpéarfoﬂ s%alﬂg'd&{ta%ﬂwﬂ{‘mé BRuREL hfé such
that the opening in the cap ne IS over he bottle, and the

seal nenber (%! Hfarerhating wéterﬁlef&emastlfﬁelﬁ'é twm\thf SEﬁ‘"‘% epatags Stith bettle negkp of different
connecti on Stopt¢iig¥iz&; i S engaged with the threads of the bottle for hol ding
the cap systemon the WO 011/1 9 CT/ US2011/ 000456 bott .
The conbi nation of Y& me§' iR dsgjtF heP donneds ‘|90n14§ ?merrew a}:lg?r%nrmlgsags a
set of fi ngerousrgstpheiyefia stel@gﬁevnumngorddﬂmmp siipplehend matetind, tbve@memmbm havinge
finger porti %Spéliﬂgkoudédﬁlgolfgh%%ﬁteﬂ%ﬁl%&@ﬁ&én@ﬁ%tﬁé@p&ﬂﬁg l?ﬁae'cipliﬁernﬂlary the cap
por ti.o

nenber forned of a rial an .

CoT 1 i ent 1 et b SRgA Gr iR (e iog iodng ity Rt al B BB ¢ ne
barb porti ondlatg npabs acafest ead and ¢ kalfe tpmgéngame orimprew)ye potshethe ligand nstoambred
onto the nec Kl’lspé?lgg% %(Jl?tg dﬁ@é@ AREehi BN Ers NI LS alv D Rehibe? BB l:Q BLGHRE mbiFeiaP

menber onto the o D
within the boss structure and the opening in the storage member between a storage position in which

30 the dispensing ports are blocked by the boss structure and a dispensing position in which the one or
more dispensing ports is in alignment with a corresponding boss port to allow the supplement
material to pass through from the storage volume; and

a valve nipple configured to fit onto the valve for sliding movement between a valve closed
position with the valve ports closed by the valve nipple and an open position in which the valve ports

35 are open,

wherein there is also a rigid member attached to the seal member for engaging a lower
portion of the valve when the valve is in the open position for holding the valve in the open position,
and wherein the cap member is mounted on the bottle such that the opening in the cap member is
over the mouth of the bottle, and the seal member is against the neck at the mouth of the bottle, and

40 the connection structure is engaged with the threads of the bottle for holding the cap system on the
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10 10. The conbination of Claim9, wherein the finger barb portions
are di sposed at the distal ends of the finger portions.
11. The cwobwnapzmm of Cl aim 9, wherein the finger barbpPportszan®oi4sel ude a
set of barb 15portions disposed internediate the finger portions distal
ends and thepygd portion. 12. The conbi nation of Caim9, wherein
the finger barb portions include a first set of barb portions |ocated at
the distal ends of at |east sone of said finger portions, and a second set
of barb portions |located internediate the distal ends of at |east some of
said finger portign 0, I: . .conmpj i on of
CaiLm9, wherein ? hgh@%b&%&ﬁi\?g?h%sg a&t/)ﬂrlél%cr}lgftcé)g‘eg’fon ém&g’feac-sgg rrlrsgsr ?%H}n%{" Tial,
such that t h&ordieng | depepding dewnwardlyofiqse &g sreb|pertip thy finggy BUHQnS ingluding Siggendad wit h
the bottle neediomextditnglinng®y, tROdap inRMber FRHYES 4 PEstiO Blafeti® aRC MK fihden PeHons 25
coni cal - 11 ke "Apgs gt 'S o i Sl o3 Si5eng o RS e A0, Bl B 1 0,
di spensi ng ao°suppekriiapge avdheeep mpmben sgusiptiedontsothe hesk,rpad khe dad pertiorsengagelthe nt o
the bottle, @@ERtds8duRGhe cap member Snt&@PbIRHEG! | ncl uding a web portion and a
conpection structure for non-threadi ng engagenent with the bottl e neck;
a seal nenber having a seal surface arranged for sealing contact with the
bottl e neck, the dealheggmbipation bfalaimg, whereirt the Arigerchatbenottiogdré disposd ft theodigal ovi de
seal i ng cont @fds obvhd fheBPoftiofs. NECks of different 350pening sizes; a
storage nenber assenbled to the cap nenber and including an outer wall
defining an outer periphery of a storage volune for hol ding the suppl enent
mat eri al ; 11. The cambinationeof 1Gtairh O wiesain the fiogee bab pomive ivchide @ spraif baband
ongsor nore dj ' : [WelN[s or sliding
rmggrrent bet %@ﬁﬁgﬁ?@%ﬁ@g@%ﬁﬁ% iﬂ%éréﬁéoﬁ%\%ﬁ %g{dﬁéﬁgéeo‘%g gl%\(;rgl unme i s 40seal ed
and a di spensing position in which one or nore dispensing ports in the cap
menber iar e open \1\%) mx&m&e&s&m&u&&w tﬂ@fﬁ@éﬁ)aibq,oﬁxbhmmdbe lﬁfstmpc_lfwent
material to pass ro .om the_storage vol. : . val ve ni e
configured t&° '?'{stl%:ﬁtf %g? l?fe({lé\gaéle'\‘/éo¥ %ﬁea§|5?’a% %fgsa'?roge\'}%eﬁﬁor\rfmﬁ’ea[naééeﬁmﬁi S\e/ta(if\%grl’
cl osed posi t iperHongrieratad intaryesiatepthe distalprnds ofjap feast momehdfshid doedr enttignscaind theewebot t | e
argpal | oned tHgigass through the val ve nmenber for consunption by a user;
5sai d connection structure conprising a set of finger portions depending
downwardly from

13. The combination of Claim 9, wherein the seal member is fabricated of an elastomeric

material, such that the seal surface is compressible to allow sealing engagement with the bottle neck
as the finger portions engage the bottle neck flange.
25
14. The combination of Claim 8, wherein the seal surface has a generally conical-like

shape.

15. A dispensing cap system for dispensing a supplement material through a bottle neck
30 opening and into the bottle, comprising:
a cap member including a web portion and a connection structure for non-threading
engagement with the bottle neck;
a seal member having a seal surface arranged for sealing contact with the bottle neck, the
seal surface having a lateral extent sufficient to provide sealing contact with bottle necks of different
35 opening sizes;
a storage member assembled to the cap member and including an outer wall defining an
outer periphery of a storage volume for holding the supplement material;
a valve member having one or more valve ports and one or more dispensing ports, the valve
member configured for sliding movement between a storage position in which the storage volume is

40 sealed and a dispensing position in which one or more dispensing ports in the cap member are open
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the web portion, the ftnger portions having finger barb portions extending
inwardly, the cap nenber having sufficient flexibility for the distal ends
to spl ay wotzemwrdbipit o all ow the barb portions to pass oPem/us20e@ob0456 ange as
the cap nenber is installed onto the neck, and the barb portions engage the

flange to seedanewm@eupﬁnaaemmtocya;sfau&gﬁfr&mhkktsm%%ismelo‘Aher ein there is
also a rigid nmenber seal nenb engagi ng a | ower

atta
portion of the vafVvd EF?’FF uged 1, optg the yalygfar 5(5‘6'@&"‘&‘(%1"‘?‘ givesGy valyeFlesedg t he
val ve i n t hepojiemagasialve opened position in dbich Idvents yothebntizfardGllaven ta pass whdpiethel at

| east sonme of; ¢ ndbi b RBnB g&g pns are disposed at the distal ends of
t he_finger poartel ons, rq%% ns%t " 9 ‘ "The systemof O aim 15, wherein the

finyer barb porti SHfscIPREIQRRTuCure é?mpé‘F'%aF% obiten Roionsifeasnding dovamaedinem at e
the finger poeweopstiod thé Algeegebnoliding h@emh) n@arohg eﬁféndmg mwardly, tieSoap hBRbep Y St €M

of daim 15, hmgrs@ﬁ‘ aentt B%]I;lflfg%qrthe%ap JR?F s'pB tv'var}gllf/ yo a‘?low the %t o %tstg 5as? arb

20 portions |ocated

portions, anf'¢a? §“e¢5(§'ﬂ't£e§éfhe(§1‘l’ IBEmysT ﬁd?stail‘tﬁrfs‘ml tb‘t@l?'edﬂcl ﬁi? é#rm?@lilms@naab‘ethdl st al
ends of at |ﬂﬁ@éto&&ﬁﬂ%ﬂchaﬁﬂérﬁbeftbnﬂgﬁé’boﬁQmEdkonS and the WfEb pOftltOg f

1934 The system of rein t abricate an

ol 23t omer |yc 25nmat e%r?ﬂl r’gerseultb’: A’ ﬁé‘lg'dt'ﬂeé“ < %{ﬁag‘g‘hﬁ gb &2l '§° &RBAEiRp écf?"f?’al | ow
seal i ng engapwtienf thaialte whewthp wivelisin the okenaaesition dor holdigethe pedvetin theispee posige t he
bottl e neck fl ange. 20. The systemof Caim15, wherein the seal

h en coni i ke shape. 30
surface has a g % 6ll"he system of Cﬁum 15, wherein atpleast some of the finger barb portions are disposed

at the distal ends of the finger portions.
15

17. The system of Claim 15, wherein the finger barb portions include a set of barb portions

disposed intermediate the finger portions distal ends and the web portion.
18. The system of Claim 15, wherein the finger barb portions include a first set of barb

20 portions located at the distal ends of at least some of said finger portions, and a second set of barb

portions located intermediate the distal ends of at least some of said finger portions and the web

portion.

19. The system of Claim 15, wherein the seal member is fabricated of an elastomeric
25 material, such that the seal surface is compressible to allow sealing engagement with the bottle neck

as the finger portions engage the bottle neck flange.

20. The system of Claim 15, wherein the seal surface has a generally conical-like shape.

30
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