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1. A dosage-metering assembly mountable on a neck of a

fluid container, said neck having an opening through which
fluid in said container is dispensed when the container is
inverted, comprising:

a stopper member mounted on saild neck of said
container, said stopper member having an outlet which
communicates with said neck opening;

cylindrical wall means comnected to said stopper
member and extending into said neck of said container,
gsaid cylindrical wall means being disposed substantially
concentric with a central axis of said neck;

plunger means disposed substantially concentric with
said central axis and slidable under the influence of
gravity in a direction parallei to said central axis from
a first position to second and third positions in
guccession when said container is inverted, said plunger
means comprising a first portion having a periphery which
sealingly engages a surface of said cylindrical wall means
and hév1ng a surface which sweeps through a predetermined
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volumé\as said plunger means slides from said second
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position to said third position;
inlet means for allowing fluid from the interior of

said fluid container to fill said predetermined volume

when said container is inverted and said plunger means is
in said first position; and

outlet means for allowing fluid filling said
predetermined volume to flow to said outlet of said
stopper means in response to sliding of said plunger means
from said second position to said third position,

wherein said plunger means further comprises a second
portion which blocks fluid from said interior of said
container from entering the portion of said predetermined
volume to be swept by said surface which sweeps when said

plunger means reaches said second position.
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The following statement is a full description of this invention
including the best method of performing it known to Us:-
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A fluid container with a dosage assembly for dellvering
a metered amount of fluld chrough‘aﬁ outlet opening when
the container i3 turned 180° and comprising a plunger moving
during clie mecering of the dosage between a start positionm,
providing a free passage far.the'fluid'ﬁaéwaen the outlec
opening and the fluid {n the container, and a posiction,
where the plunger blocks thls passage and thus the oucflow
of Ffluid, and comprilsing a ctimer chamber defined by the
plunger and having a timer aperture for controlling che
movement of the plunger from- {ts . start  posicfon to 1icts
blocking position by means of the flow of fluld.

Desaription of the Prior Art

US PS 4.407.435 discloses a dosage assembly to be
sealingly insctalled f{n che opening of a container and pro-
vided with a tubular conduir for fluid.- extending into the
interior of said container. The upper end of.the conduic 1is
provided with an outlet opening andxeheulbwer end wicth &
smaller timer aperture. In the wall of. the condult between

the outlet opening and the timer aperture thers are inlet
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openings for the fluid. A cylinder-shaped plunger is dis-.
placeably and sealingly mounted in the condult. When the
container i{s Iin a vertical position the plunge% is adjacent
the lower end of the conduit in itg sgtart position. When
the container {s turned 180° fluid flaws iﬁmo the conduit
through the inlet openings and further out through the

outlet. Simultaneously the plunger moves down towards these

"inlet openings, controlled by the flow .of fluid, through

the timer aperture and into the timer chamber balow the
Plunger. Finally, during its movement, the plunger blocks
the 4inlet openings to the conduit and thus the passage of

fluid between the outlet opening and the interior of the

container resultimg in no more fluid being delivaered. When

the container 1s returned to {ts <werntilral position the
plunger moves slowly down towardsmits:atgrcnpbsltipn at the
bottom of the conduit while the fluid im the timer chamber
flows out through the comparatively smali timer aperture.
In order to 1increase the veloclty of the return of the
plunger to its start positionm it ‘15 suggested to provide a
countervalve in the inside of .the. plunger, said valve épening
when the bottle is turned 180°* after the dosing process so
that the fluid flows out through plunger during its return
movement, Thils solution is not satlsfactorily, since a
countervalve in the inside aﬁ.tha,plunger~tenders the dosage
assembly considerably more expensive. Another reason s
tlia¢ there Ls still a small amount. 6f fluld in the condult

after the pluriger has returned- to. ite start poesition so
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that during a tilting of the container ‘directly upon the

return of the plunger the amount of fluid delivered is not

.exactly the same as the one delivered when the container

has been left standing for some time subsequent to a delivery
of fluid.

summary of the Invention

The object of the invention is to provide a container
with a dosage assembly of the type described above and being
of simple design and inexpensive rto manufacture but never-
theless exact and rellable, also during dosing processes
following closely upon each other.

The object of the invention i{s accomplished by the aper-
ture of the timer chamber being connected with a passagéway
between the outlet opening and the interisr of the container,
and the timer chamber having a feed-cpening connected with
the incterfior of the container when the plunger is ia its
start position,

A3 a result the timer chamber {s substantially momen-
tartly filled with f£luld through the feed opening, wien
the containeér i{s turned 180° and gtadually emptied during the
movement of the plunger towards 1its bleocking position so
that cthe ¢timer chamber {38 substantially empty when the
plunger has reached its blocking position and the dosing
ptocess 1Ls finished, This causes the plunger to gulckly
drop to its start position, when thé container is returned
to 1ts vertical position, as no fluld has to be dlsplaced

from the €timer chamber, This enables a4 fast repetition of
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exact fluid dosages,

Su{table embodiments of the inventive container with
dosage asgembly are described in the subclaims.
- Brief Description of the Drawings

The {invention 1is daserlped in greater detail below
and with references to the accompanying drawings, where

FIG. 1 18 a dlagrammatic view of a first embodiment of
an inventive container with dosage assembly in the opening
of the container,

FIG. 2 is a dlagrammatic, vertically sectional view
cthfough a sec¢ond embodiment of an Llnventive container with
dogsage assembly,

FIG. 3 is a diagrammatic, vertically sectional view
through a modified embodiment of .the dosage assembly of
FIG. 1,

FIG. 4 1is a diagrammatic, vertically sectional view
through a third embodiment of. an inventive container with

dosage assembly, and

FIG. 5 {is a diagrammatic, . vartically sectioenal view
through a fourch embodiment of.an inventive contalner with

dosage aséembly.

FIG., 6 1s a diagrammatic, verctically sectional view
through a fifth embodiment of an inventive contalner with
dosage assembly.

FIG., 7 4is a dfagrammatic, vertically secticnal view

through a sixth embodiment of an invertive contalner with

dosdage assembly.
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Descxiption of the Preferred Embodiments
FIG. 1 4{s a didgrammatfc’  vertially sectional view

through a container 1 with a neck 2 carrying a dosage

assembly 3. The dosage assembly 3 comprises a stopper 4 with.

skirt (5) extending downwards from an. upper.terminal wall 6
and complemenfaty to an outer surface. 7 of the neck 2 and
ending {n a circular projection 8 Iin snapping engagement
with a corresponding circular recess 9 in the neck 2.
Radially inside the skirt S an outer cylindrical wall 10
extends axially into the opening of the neek 2. Radially
inside the outer cylindrical wall 10 an {inner cylindrical
wall 11 extends from the upper terminal wall 6 and into cthe
opening of the meck 2. The two ecylindrical walls 10 and 11
are of substantially the same length The inner end of said
wall 11 18 connected with a rod-shaped cylindrical body 13
via a number of webs 12, said body 13 axtending away from
the interfor 19 of the container and centrally into a third
cylindrical wall 14. The wall 14 extends outwards from the
upper terminal wall 6 and i3 substantially a prolongation
of the inner cylindrical wall 11.

Together the outer cylindrical-wall 10 and the inner
¢ylindrical wall 11 define a-clrcular timer chamber 15. Via
a numbeér of timer apertures 16 .in the inner cylindrical
wall 11 the timer chamber is‘ét its - upper.end connected with
a passageway 17 batweén the rod-shaped body 13 and the Linner
¢ylindrical wall 11 and the  third cylindrical wall 14 res

spectively. At 1Lts lower end the ctimér chamber 15 is

A et it — "
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connected with the interlior 19 of the container via a number
of feed openings 18.

A cup-shaped plunger 20 with a flange 21 is arranged
displaceable with respect to the stopper &4, the flange 21
being sealingly engaged with the outer cylindrical wall 10,
and the 4inner cylindrical wall 11. A radially inwardly
extending projection 22 at the Loyer'gndlgf the outer cylin-
drical wall 10 prevencts the flange .2l of the plunger 20 from
escaping from the timer chamber 15. Adjécent the bottom 23
of the cup-shaped plunger 26 cthere are.a number of 1imnlet
openings 25 for the fluid in the cylindrical skirt 24. The
side of the flange facing the timer chamber 15 i{s provided
with a circular sealing bead 26. When ‘¢He ‘plunger Is in its
start position the distance of sald bead 26 from the inner
surface of the upper terminal wall“of“the'stopper is sub-
stantially equal to the distance between the inner surface
of the bottom 23 of the plunger 20 and a sealing bead 27 on
the terminal surface of the fnner cylindrical wall 11, cf.
FIG. 1.

. A cap 28 with an outar skirt' 29 having an {nner thread
30 i{s screwved onto the third cyldindrical wall 14 of the
stopper 4, sald wall 14 belng provided with 'a corresponding
outer thread 31, Furthermore the stoppesr has~a central outlet
opening 32 and an inner skirt 33 extending into the
passageway 17 parallel with the outer - skirt 29 and seal-
ingly engaging the inside of the third eylindrieal wall 14,

By screwing the cap down the lower ernd of the inner
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skirt 33 blocks a constantly increasing part of timer apey-
tures 16 between the timer chamber 15 and the passage&ay
17. When the cap 1is completely screwsd down it blocks the
apertures completely, as a lower .bevelled surface 34 of the
inner skirt 33 sealingly abuts a corresponding.-outer bevelled
surface 35 at the bottom of Fha.innet ¢ylindrical wall 11.
Simultaneously a sealing lip 36 adjacent .ths outlet 32 of
the cap 28 sealingly abuts a bevel 37 at-the upper end of
thée rod-shaped body 13 thus preventing an -outflow through
the dosage assembly 3.

When the container with dosage assembly is tilced or
turned 180° the timer chamber 15 is substantially moﬁentarily
filled with the fluid inm the container, said fluid flowing
in through the feed openings 18. When .the timer chamber 15
i{s substantially filled, fluid flows. .in.through the inlect
obpenings 25 in the plunger 23 and.,from; there through the
passageway 17 and out through ;hg,pgcngugpgning.SZr Simul-
taneously the plunger begins to move upward, cf. FIG. 1,
i.e. downwards when the contalner.is _turned -180° due to the
pravailing pressure, and the fluid {m the timer chamber 15
flows out through the timer aperture .16 and Into the
passageway 17, a simultaneous flow of fluid into the timer
chamber being prevented when the flange. 21 of the plunger
20 has passed the feed opening 18. The direct outflow of
fluid chreugh the inlet openings 25. to .the passageway 17
and out through the outlet opening 32 as well as the flow

of flutd from the timer chamber 15 to the passageway 17
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continues until the sealing bead 26 on the flange 21 of the
plunger 20 abuts the inside of the terminal wall 6. Simul-
taneously ‘the {insf{de of the bottom 23 of the plunger 20 {s
to abut the sealing bead 27 on the Inner cylindrical wall
11, resulting in the plunger blocking the flow of fluid
through the dosage assembly, Sdbsed&aﬁt to the finished
dosing process and when the'éoncainet.is returned to 1its
vertical position the plunger'iimediately drops back to its
start position and a new dosiﬁg:pfécess.éan be started.

The amount of fluid delivered during the dosing process
can be regulated by means of turning the cap 28 and thus
alter the effective size of the timer aperture 16. At the
same time the length of time.necessary Lo emupty the timer
chamber 15 1s also altersd.

When the contafner 1 is rigid the dosage assaembly 3 1is
provided with a venting duct in a manner.known per se, said
duct terminating further down in.the container than the {nlet
openings 25. When an elastfc, squeezable container is used :
such a venting duct 13, of course, ,unnecessary. Indepen-
dent of whether a rigid or an elasctlc, ,aqueezable container
is used the amount of fluid delivered: i{s: constant and in-
dependent of the pressure the. container {s subjested to.
Furthermore the 4mount &f fluld dellvered is substancially
independent of the viscosity of the £luid

FIG, 2 15 a diagrammatic <vertically sectional view
througl a sécond embodiment of a dosage .assembly 103 in a

container 101. The dosage assembly 103 .comprises a stopper
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104 {in tight and gealing engagement with the neck 102 of
the container. The stopper 104 is provided with a cup-shaped
part 105 with a skirt 106. The skirt 106 is coaxial with
respect to the opening {n jhe neck 102 of the contalner
101. The cup-shaped part 105 furthermore Includes a bottom
107 in the {nterior 119 of the contafneér 101, sald bottom 107
having a planar, annular part 108 as well.-as & frustoconical
part 109 facing away from the interxiotr.1l%®.'6f ‘the contalner.
Adjacent the bottom the skirt 106 15apnbﬁf&e& with a number
of feed openings 118 and the planar, annular part 108 of
the bottom 107 {s provided with a number of capillary holes
110. The cup-shaped part 105 has a tubular plunger 120 with
an outward flange 121 adjacent. the interior 119 of the con-
tainer, said flange having an outer diameter subscantially
corresponding to the inside diameter -of the cup-shaped part
105.

A cap 128 {s provided on-the:skirt.106.0f the stopper
104, said cap having an outer cylindrical skirt 129 and an
inner ¢ylindrical skirt 133, both annuli.forming an oblong,
circular groove 130 to receive thm skirt 106 of the stopper
104. The outer skirt 129 of thia cap 128 has a radially
{finavardly extending projection 131 provided .with an {innex
thread in engagement with a corresponding ocuther zhread on
the skirt 106 of the stopper 104. The inner skirt 133 {is
provided with a radially outwardly .extending circular bead

134 sealingly abutting the inside surface of the skirt 106
of the stopper 104,
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At Lts lower end the inside skirt of the cap 128 has a
radislly inwardly extending flange 135, the inner dfameter
of satd flange being slightly smaller than the outer dlameter
of a tubular part 122 of the plunger 120. This results 4in a
timer aperture 116 between the tublUlar part 122 and che
flange 135, sald timer aperture being part of a timer chamber
115 defined by the plunger 120, the flange 135 of the. cap
128 and the skirt 106 of tﬁe stopper 104.

A numbexr of ribs 136 extend radf{ally inwardly from the
inner cylindrical skirt 133 of the cap 128, said ribs con-
trolling the tubular part 122 of the plunger 120. The upper
end of the radial ribs 136 are provided with a central
deflector place 137 forming an . outlet opening 132 together
with the inner skirt 133,

When the container 101 with the dosage assembly 103 {s
tilted or turned 180° the timer .chamber 11J is subsctantially
momentarily filled with £fluid flowing through the feed
opaning 118. When the capillarity of thé capillary holes
110 ends and the timer chamber 115 %s filled cthe plunger
120 begins to move forward and the fluld begina to flew
into the passageway 117 via the: fesd .opgning 118. When ‘the
plunger 120 has travelled a predetermined distance the feed
opening no longer communicates with the timer chamber 113,
but with the inside of the plunger. From the passageway 117
the fluld flows out through the outlet opening 132. Buring
the forward movement of the plunger 120 caused by the pre-

vailing pressure fluid continues to. flow out of the timer




et
ve
o« &

L3R 4

AL

11

through the timer aperture 116. Eventually the plunger 120
reaches its final positiom, where the flange 121 sealingly
abuts the Inwardly extending flange 135 of the cap 128 and
the upper terminal surface of sald flange sealingly abuts the
central deflector plate 137. Thus the flow of fluid through
the dosage assembly 103 1is completely blocked. When the
container 101 is returned to its vertical position after
the finishing of the dosing process the plunger 120 drops
immediately back to the starc position of FIG. 2 due to che
influence of gravity. )

The amount of fluid delivered during the dosing process
1s adjusted by means of displacing the cap 128 with respect
to the stopper 104 thus changing the length of travel of
the plunger 120 from its start position. of FIG. 2 to its
final position.

When the cap L3 completely scrawed down the passage of
fluid through the dosage assembly is completely blocked.

FIG. 3 1is a diagrammatie, vertically sectional wview
through a modified embodiment of the dosage assembly of
FI1IG6. 2 The main difference compated to FIG. 2 1is that the
plunger {3 not retained Iin Lts start position by means of ca-
pillarity during the filling of the timer chamber, 2f. FIG.
2, but the plunger 220 tilts during the moment necessary
for filling the timer chamber 215.

FIG. &4 {llustrates a third embodiment of a dosage
assembly 103 i{n a container 301 comprising a stopper 304

sealingly joined to the neck 302 of the contalner, and a

e i s ok S
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lower cylindrical part 305 connected with a supralacent
upper cup-shaped part 307 by means of a conical part 308
and a number of ribs 306. The hoiiow ¢ide of the cup-shaped
part 307 faces down towards the bottem of the cylindrical
part 305 and forms a timer chamber 315. The tipar chamber
315 13 provided wicth a central timer apertures 316 Iin a lowet

wall 317 and a number of feed openings 318 at the free end

of a eylindrical wall 309. A cup-shaped plunger 320 is

sealingly and displaceably {nstalled in the ‘cup-shaped part
307, the hollovw side of said‘piunger ching the same direc-
tion as the hollow side of the cup-shaped part 397. Further-
more the plunger 320 is provided with a radifally outwardly
facing flange 321 terminating in.a.number of controel fingers
322 ¢ontrolling and .supporting the ihnér. surface of the
cyiindrical part 305,

A substantfally cup-shaped cap 328 {is {in threaded
enjagement with a stopper 304 -.surrourding” the upper, cup-
shapéd part 307 and the ribs. 306 of the sﬁopperlso fornm a
passageway 317 around theé zup-shaped pak$'307: The upper
end of the cap 328 is provi&ed wich:an outlet 332 defined
by an upper outlet passageway 333 and a torpedo-shaped body
3125 conndctad to sald passage#ny-hy means of ribs 334, The
sorpedo-shaped body 335 sealingly abuts & circular lip 336
adjacent the timer aparture 316 by means of scyeving the
cap 328 down for altering the .effeculve s{ze 2f the timer
aperture,.

When the contalner {s tilted o: turned 180% fluid flows
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out into the ti{mer chamber 315 via inlet openings 325 bétwaen
the control fingera 322 of the plunger .320, a circular
chamber 326 surrounding the plunger, and the feed openings
318. Simultaneously fluid flow# from the chamber 326 {into
the passageway 317 and towards the outlet opening 332. Thus
the plunger noves forward owing to the preVaiiing pressure
and displaces fluid from the timer chamber 315. At the same
time fluid flows through the circular .cbamber 326 and the
passageway 317 directly out through the outlet opening 332
until the flange 321 of the plunger 320 eventually abuts the
conlcal part 308, thus preventing further fluifd flow through
thé dosage assembly. In the final position the bottom of the
plunger 320 substantially abuts the lower wall 317 of the
cup-shaped part 307 so that cthe timex chamber 315 {s sub-
scantlally empty.

Due to gravity the plunger 320 immediately drops back
to the position of FIG. 4 and Ls ready for a new dosing
process, when the contafner 30l with dosage assembly 303 is
returned to its vertical position.

FIG. 5 illustrates a fourth embodiment e¢f a container
401 with dosage asgmpambly 403 comprising. a stopper 404 {n
saaling and tight engagement with 2 neck 402 of the container
401, Furthermore the stoppetr 1s provided with a c¢ylindrical
part 408 facing the interior. 419 of the container and
terminatlng in an {nwardly extending £flange 406 and an
outwardly extending thread 407, the lactter belng in seallng,

threaded engagement with a cap 428. The cap 428 has an upper

e e e e A kA e e e Sa e 13t
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eylindrical part 413 extending towards the interfor 419 of
the container, the upper end of said part 413 forming an
outlet opening 432 and the lower and of sald part 413 being
vrovided with a number of radially extending throughflow
openings 409. At {ts lswer end the upper cylindrical part
413 changes into a smaller, 1owet'dylindr1cal part 411 via
a conical part 410, said part 41 terminating Iin a cone-shaped
part 412,

A cylindrical plunger 420 having a lowér-conical flange
421 of a conicity corresponding to the conicity of the
conical part 410 as well as radially outwardly extending

control fingers 422 1is provided in an area at the lower

cylindrical part 411 of the cap 428 to form a timer chamber

415. The cylindrical part of the plunger 420 {3 of an inner
diameter substancially correspsnding to the outer diameter
of the upper cylindrical part 413 of. the cap 428. The flange
421 4is of an inner diameter substantially corresponding to
the outer diameter of che lower-cylindrical part 411 of cthe
cap 428. In the start position of the plunger of FIG. 5 a
feed opening 418 1s provided between the conical flange 421
of the plunger 420 and the cone-shaped part 412 of the cap
428. A timer aperture 416 is provided:between the throughflow
openings 409, extending a short: distance downwards on the
confcal part 410 of the c¢ap 428, and the cylindrical part
423 of the plunger 420, extending a .short distance upwards
6n the upper eylindrfcal part 413 of the cap 428,

When the contafver 1s tilted or turned 180° cthe timer
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chamber is substantially momentarfily £filled with f£luld. The

plunger 420 moves outwards simultaneous with the ctimer

chamber 415 being emptiad. The fluid flows around the plunger
420, through the throughflow openings 409 and forward through
cthe outlet openings 425. When the timer chamber 1s emptied
the plunger 420 thus reaches a final position where its
flange 421 sealingly abuts the conical part 410. At the
same time the upper end of the cylindrical part 423 sealingly
abuts the upper cylindrical bérﬁ 413 of the cap 428 directly
above the throughflow openings 409. Thus the flow of fluid
through the dosage assembly is blocked,

The amount of fluid {s adjusted by means of cturning

the cap 428 with respect cto. ths stopper 404 thus altering
ch§ travel of the plunger 420 from {rs start posicion to
its final position simultaneous with the effective size of
the throughflow openings a09rbeing changed.

FIG. 6 1s a diagrammatic, vertically seccional view
through a dosage assembly 503 of. a container 501. This
embodiment corresponds in principle €to the one of FIG. 2.
It comprises a stopper 504 In tLghc.addls&&ling ehgagement
with a neck 502 of cthe contalner  $S01° and extending dnto

the interlor 519 of the contalner, Tlie _stopper 504 is sub-

stantially cup-shaped and provided wich a skirt 506 extending

substanttally coaxfal to the neck 502 of the container 501

and with a bottom 507 in the interfor 519 of the container.

The bottom 507 has a central, dome-shaped, forwardly ex-

tending projection 509 and an annular wall 508 spaced from
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and surrounding the dome-shaped projectién 509. Adjacent
the bottom 507 the skirt 506 s provided with a pluralicy
of feed openings 518.

Inside the stopper 504 there is a.suﬁééaﬂcially tubular
plunger 520 with a tubular pafé 522 and a flange 521 adjacent
the {nterior 519 of the container 501, sald flange having an
outer flange wall 540 extendiég tovards the interior of the
container, the diameter of saLd'fiang; wall substantially
corresponding to the inner diameter of the skirt 506 of the
stopper 504, The flange 521 (s furtﬁef provided with a middle
flange wall S41 exteanding towards the interior of the con-
tainer, sald middle flange wall 3541 belng spaced from and
surrounding the annular wall 508 of the stopper. 504 in the
start position of the plunger, ¢f. FIG. 6. In the position
illustrated in FIG. 6 the bottom end of the tubular part
522 of cthe plunger 520 1is situated .at a, distance between
the annular wall 508 of the stopper 504 and. the dome-shaped
projection 509. The upper end of the plunger 520 has a
terminal wall 517. Adjacent .the terminal wall 517 openings
542 are provided in the tubular patniséz.‘A radial upper
flange 543 is provided directly.ﬁeléw-ch;;e openings.

A cap 528 is placed axia11y=dtsp1aé;able with respect
to the stopper 504 and comprises an outer cylindrical skirt
$29 with an inner thread in engagément,with a corresponding
outer thread on the neck 502 of cthe container 501, a middle
cylindrical skirt 544 extending .into  the# stoppeéer 504 and
being in sealing engagement with the.skirt 506 . of che stopper

. -
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504 by means of an inner annular bead provided on said skirt

_506. as well as an {nner cylindrical skirt 533 ext;nding

parallel t¢ the middle cylindrical skirt 544 1inside the
latter and joined thereto by means of a transverse wall 545.
Adjacent the 'upper end of the inner cylindrical skirt 533
an upper wall 546 extands comncically tnwards to define an
outlet openiﬁg 532. A timer aperture 516 is situated between
the inner surface of the inner cylindrical skirt 533 and
the upper flange 543 of the plinger 520. The plunger 520,
the cap 528 and the stopper 504 defiﬁé.é,cimer chamber 515.

The outside of the upper end of the inner cylindrical skirt

533 of the cap 528 i3 sealingly equipped with & displaceable

outlet stopper 547 of the so-called pull/push type to open

or block the outlet opening 532. The.outlet stopper 547 has
an uppexr opening 548 and an inner blocking moeans 549 being
moved from the position shown in ch. 6 blocking the outlet
opening 532 to a position openingrsa;d opening by axial
displacement of the stopper.

When the container S10 with, the dosage assembly 503 1s
t{ilted or turned 180° the timer chamber: 515 is substantially
momentarily filled with fluid flewing through the feed
opening 518. When the timer chamber.515 Ls. filled and the
fluid disttibuted between the spaces created betwsen the
stopper 504, the bottom 507 and the flange 521 of the flunger
520, the plunger 520 moves forward and - fluid begins to flow
via the feed opening 518 into tha f{nside of the plungert.

When the plunger has travelled a predetermined distance cha

T T
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fesd bpoqing does no longer communicate with the timer
chamber 515 but with the {nside of the plunger 520. Fron
the inside of the plunger the fluid flows through the open-
fugs 542 at the upper end of the plunger 520 and out through
the outlet opening 532 and the stopper .opening 548 provided
that the stopper 547 has becn pullsd up so .that its blocking
means 549 does not block saild opening 532..During the forward
movement of the plunger 520 caused by the prevailing pressure
the fluild continues to flow out of €he.§imer chamber 515
through the timer opening 516. Eventually the plunger 520
reaches its final position, whare a sealing bead 550 provided
on the terminal wall 517 of the plunger sealingly abuts the
upper concial wall 546 of the cap 528-and .blocks. the passage
of fluid through the outlet opening 532.. At:the end of the
dosing process when the contalner:i 501 is xeturned to {its
vertical position the plunger 520 drops f{wmediately back to
the start position shown in .FIG. 6 ‘and the dosage assembly
ts ready for a new dosage. By turning the cap 528 1t is
axfally displaced owing to the threaded engagement with the
neck 502 of the container 501 allowing: anm adjustment of the
travel of the plunger 520 from 1its stare position to 1its
£final posicion and thus of the fluid dosage.

F1G. 7 is part of a diagrammatic. vertically sectional
view o6f a sixth embodiment of a dosage» assembly 603 sub-
stantially corresponding to the-one of FIG 6. In this embodl-
méné, howsever, the length of travel of .a planger 620 £rom the

shown star¢ position to Lts final position 4is adjusted by

D
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the displacement of a stopper 604 and not, as in FIG. 6, by
displacement of the cap.

- The upper end of a neck 602 of a container 601, is
provided with an outer, annular locking ring 651 belng in
engagement w}ch a corresponding locking ring 652 on the
fnner side of an outer cylindrical skirt 629 of a cap 628,
cf. FIG., 7. Hereby the cap 628 is rotatably mounted on the
neck 602 of the contaifier 601 without being'axiaily d{splace-
able. The neck 602 is moreover provided with an indentation
653 in engagement with a groove 654 on the outside of the
skirt 605 of the stopper 604, said groove 654 being defined
by two parallel, axially extending sctrips, only one 655
being visible in FIC 7. . ‘

The inner side of the skirt 605 of the scqppe? 604 1s
equipped with a thread 656 in engagement with an.outer thread
657 provided on the outer side of a'middie:;ylindrical skirc
644 of the cap 628. By curniné ﬁhe“cap;&28 the stopper 604
i1s displaced in axial direction buc.p;evenced from rotating
due¢ to the sngagement of the'iﬁdehtgttaﬁ:GSB with the groove
654. The axial displacement of .the.stoppaer 604 adjusts the
length of traval of the plunger 620 and thus the flutd
dosage. The embodiment of FIG. 7 corvesponds te the one
shotyme in FIG, 6 apart from tha-nbowermcntﬂoned parts and
opeérates in a corresponding mannat.,

All parcs Qf the dosage assembly are manufactured from
fnjection moulded plastics. The cap can, for example, be

made from polyethylenme (LD), the .szopper. from pelypropylene
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and the plunger from thermosetting plastics, such as urea

formaldehyde or melanine or optionally from a filled thermo-

plast, such as BaSO,-filled polyethylene.

The invention can be varied in many ways without thus
deviating from the scope of the invention. The cap can, for
example, be non-adjustably connected with. the stopper and

optionally be an integrate part thereof.
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THE CLAIMS DEFINING ZHE INVENTION ARE AS FOLLOWS:

1. A dosage-metering assembly mountable on a neck of a
fluid container, said neck having an opening through which
fluid in said container is dispensed when the container is
inverted, comprising:

a stopper member mounted on said neck of said
container, said stopper member having an outlet which
communicates with said neck opening;

cylindrical wall means connected to said stopper
member ang extending into said neck of said container,
said cylimdrical wall means being disposed substantially
concentric with a central axis of said neck;

plunger means disposed substantially concentric with
said central axis and slidable under the influence of
gravity in a direction parallel to said central axis from
a first position to second and third positiens in
succession when said container is inverted, said plunger
means comprising a first portion having a periphery which
sealingly engages a surface of said cylindrical wall means
and<§évifg

surface whi&2j§weeps through a predet=rmined
volume;ﬁs said plunger means slides from said second

a
AoXNGE ¢ OGN

position to said third position;

inlet means for allowing fluid from the interior of
said fluid container to £j11 said predetermined volume
when said container is inverted and said plunger means is
in said first position; and

outlet means for allowing fluid filling said
predetermined volume to flow to said outlet of said
stopper means in response to sliding of said plungéer means
from said second position to said third position,

wherein said plunger means further comprises a second
portion which blocks fluid from said interior of said
cortainer from entering the portion of said predetermined
volume to be swept by said surface which sweeps when said
plunger means reaches said second position.
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2. The dosage-metering assembly as defined in claim 1,
further comprising means for channeling fluid from said
interior of said container to said outlet of said stopper
means along a portion of a path when said container is
inverted, said path connecting said interior of said
container to said outlet of said stopper means without the
fluid flowing along said path passing through said timer
chamber, wherein said plunger means further comprises a
third portion which closes said channeling means when said
plunger means reaches said third position.

3. The dosage-metering assembly as defined in claim 1,
wherein said cylindrical wall means comprises first and
second cylindrical walls which are mutually concentric and
said suxface which sweeps is annular.

4. The dosage-metering assembly as defined in claim 1,

wherein said ¢ylindrical wall means consists of a

cylindrical wall and said surface which sweeps is circular.

5. The dosage-metering assembly as defined in claim 3,
wherein said plunger means comprises a cylindrical wall,
said annular surface extending radially outwardly from a
peripheral edge of said cylindrical wall.

6. The dosage-metering assembly as defined in claim 4,
wherein said plunger means comprises a cylindrical wall,
said circular surface closing off an end of said
cylindrical wall.

7. The dosage-metering assembly as defined in claim 1,
wherein said plunger means and said cylindrical wall means
define said timer chamber.

8. The dosage-metering assembly as defined in claim 1,
wherein said plunger means, said cylindrical wall means
and said stopper means define said timer chamber.
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9. The dosage-metering assembly as defined in claim 1,
further comprising a closure cap adjustably mounted on
said stopper means, said cleosure cap comprising means for
adjustably limiting the flow of fluid through said outlet
means.

10. The dosage-metering assembly as defined in claim 1,
further comprising a closure cap adjustably mounted on
said stopper means, said closure cap comprising means for
adjustably limiting the distance travelled by said vlunger
means.

11. The dosage-metering assembly as defined in claim 2,
wherein a predetermined volume of fluid flows through said
channeling means after said container is inverted, said
predetermined veclume of fluid flowing through said
channeling means being dependent on the time required for
said plunger means to travel from said second position to
said third position.

12. The dosage-metering assembly as defined in claim 11,
further comprising a closure cap adjustably mounted on
said stopper means, said closure cap comprising means for
adjusting said predetermined volume of fluid flowing
through said channeling means.

DATED this 4 day of September 1991
COLGATE~PALMOLIVE COMPANY
Patent Attorneys for the

Applicant:

F.B. RICE & CO.
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