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This 1nvention relates to the fluid dispensing art and,
more particularly, to an improved closure arrangement
for dispensing viscous finids from collapsible containers.

Many fluids in common use, particularly viscous fluids
such as tcothpaste, are presently dispensed from collapsi-
ble tubes through an orifice of reduced area counled to the
tube. The structure forming the orifice is generally pro-
vided with an external thread upon which a cap is in-
stalled when the fube is not in use. The removal and
replacing of the cap is often difficult for small children
who have not yet developed the manual dexferity to satis-
factorily perform these operations. Further, dropping or
losing of the cap is not only annoying, but ofien may re-
sult in an unsanitary condition fo the contents of the fube.
Consequently, manufacturers of viscous fluids so dispensed
have long sought a simple and economical closure for
their tubes forming a permanent part thereof to thus
eliminate the inherent problems associated with a remov-
able cap.

In addition to being economical in cost, the closure re-
quired must also be sanitary and aesthetically pleasing in
order to be acceptable to a large market potential. As
far as applicant is aware, no prior device has satisfactorily
filled these needs. |

Accordingly, it is an object of applicant’s invention fo
provide an improved closure for fluid dispensing systems.

It is another object of applicant’s invention to provide
an improved closure arrangement for fluid dispensing sys-
tems that 1s economical to manufaciure and aesthetically
pleasing,

1t is yet another object of this invention to provide an
improved closure arrangement that may be readﬂy
adapted to many existing fluid dispensing systems.

The above and other objects are achieved according to
one embodiment of this invention by providing, in an im-
proved closure, a body member having an internal cavity
therethrough. Internal threads mav be included at one
end oi the body member to allow insertion on a fluid
filled tube.
Tormed as part of the tube structure itself. A shaft mem-
ber is slidably mounted in the infernal cavity of the body
member and the shaft member has walls defining a pas-
sageway communicating at its lower end with the fluid in
tne tube and terminating at the upper end in an ejector
port. The shaft member is yieldingly resirained in the
cavily of the body member by a spring means abutting
against a shoulder on the body member at its upper end
and against a shoulder on the shaft member at its lower
end. The spring member maintains the shaft member in
a first position for the condition existing when no pressure
1s exerted on the tube. In this first position, the ejector
port is restrained to remain within the cavity. When
pressure is exerted on the tube, as by squeezing, the fluid
in the fube presses against the lower end of the shaft
member. A first part of the finid exerts a force thereoun,
forcing the shaft member against the spring into a second
position in woich the ejector port is exterior the cavity.
A second part of the fluid 1s forced into the lower end
of the vassageway, travels the length thereof, and then is
forced out the ejector port. The fluid emerging from the
ejector pori may then be utilized as desired.

When pressure on the tube is released, the spring mem-
ber forces the shaft member back to the first position and

the ejector port is sanitarily located inside the cavity.

Alternatively, the body member may be
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The above and other embodiments of this invention are
more fully disclosed in the following detailed description
with reference to the accompanying drawing wherein
similar reference characters refer to similar elements and
in which:

FIGURES 1 and 2 illustrate one embod1ment of appli-
cant’s invention; and |

FIGURES 3, 4, and 5 illustrate another embodiment
of applicant’s invention, |

Referring now to FIGURE 1, there 1s shown the struc-
fure assocmted with one emnodlment of applicant’s in-
vention. For convenience of description, this embodi-
ment of applicant’s invention is shown as utilized on a
fube of tecothpaste. However, it will be appreciated that
it may be utilized on any pressure operated fluid dispens-
ing arrangement such as squeeze bottles, aerosol dis-
pensers, and the like. As shown on FIGURE 1, a tube
19 filled with fluid 12 has generally thin, collapsible walls
14 and an orifice structure 1¢ provided with external screw
tareads 18 upon which a cap (not shown) is usually in-
stalled. Applicant’s closure, generally designated 20, is
shown on FIGURE 1 in a first or closed position and is
coupled to the tube £8. The closure 2& comprises a body
member 22 having walls 24 defining a cavity 26. In-
ternal screw threads 18" are provided on the body mem-
ber 22, to match the screw threads 18 of the tube 19,
upon which the closure 2@ is mounted. If desired, the
body member 22 may be formed as a part of the structure
of tube 10 during fabrication thereof to provide a more
unitary construction.

A shaft means 28 is contained within the cavity 26 and
has walls defining a passageway 3@ tharethmugh terminat-
ing in an ejector port 34. The shaft means 28 is slidably

mounted in the channel formed by wall portions 240 of
walls 24 of the body member 22 and the ejector port 34
is positioned at an angle to the passageway 38 so that it
faces the wall portions 24a. Depending upon the vis-
cosity of the fluid 12, a sealing means such as an O-ring
seal 36 may be provided on the shaft means 28 in regions
adjacent the wall portions 24a. However, applicant has
found that a seal is generally not required when the fuid
1Z 1s a viscous fluid such as toothpaste.

A spring means 33 yieldingly restrains movement of
the shaft means 28 through the channel formed by wall
portions 24a by bearing at its upper end against a shoulder
48 of body member 22 and at its lower end against the
upper surface 424 of a shoulder 42 coupled to shaft
means 28. The spring constant of spring means 38 is
selected from considerations of the viscosity of the fluid
12, the friction between the shaft means 28 and wall por-
tions 24q, and the desired flow tate of fluid 12 desired
for a given pressure exerted thereon.

To provide a more aesthetic appearance and also to
increase the sanitary protectiion, the preferred embodi-
ment of applicant’s invention also comprises cover means
44 coupled to the shaft means 28. The cover means 44
fits flush against the upper surface 46 of body member 22
when in the closed position, as shown on FIGURE 1. A
lip means 48 which projects beyond the edge of the body
member 2Z may be included on the cover means 44 to
assist in moving the shaft means 28 manually if, for any
reason, its mormal pressure operated movement is pre-
vented.,

When forces are ex erted on the collapsible wall poT-
tions 14 of tube 1@, as by squeezmﬂ them together, the
fluid 12 is subjected to pressure and is forced through the
orifice structure 16 of the tube 16 into the cavity 26 and
vears against a bottom surface 425 of shoulder means 42.
This forces the closure 29 into a second or open position
which 1s shown on FIGURE 2. |

As shown on FIGURE 2, as the fluid 12 is forced




- movement

exerted on- the tube means . re’
" therein is forced into the eavrty 26’ and-bears against a_

| agamst the bottom surfaee 42b of shoulder means 42 the" -_: .
- shaft-means 28 moves in the direction indicated by the ar-. -

o 3,'1 80,53 9‘-

~ row 59 with the spring means 38 yieldingly resisting this

- 46 of body member 22. ‘Simultaneously, a part of the

) The shaft means 28 continues this movement
- and the ejector port 34 is moved beyond the upper surface

fluid 12 is forced through the passageway 30 and out the

| ejector port 34 where it may be utilized as desired. Flow

of the fluid 12 out of the ejector port 34 is maintained as

~ long as pressure is exerted on the fluid 12 in the tube I@
-~ When this pressure is terminated; flow of the fluid 12
~ closed position illustrated in FIGURE 1.

 to the cavity 26. | ) |
. After the initial operatlon of the closure 2@ some of the

-”ﬂmd 12 will be retained in the portion 26a of cavity 26
‘between the upper surface 42a of shoulder 42 and shoul-

20

~ der 40 of body member 22. - The fluid 12 thus contained

entered the portion 26a through the space. 54 between the

- walls 24 .and shoulder 42. Since the area of the bottom

- from during motion of the sha;

~ means 28 by the spring. means 38 to the first position.

'_-.10

- ended and spring means 38 forces the -shaft means 23 o
~ back i in the direction 1nd1eeted by arrow 52 to the first or -
- The cover
means 44 then reseats on surfaee 46 to close off eutrauee |

from the e]eetor port 34’.

enters the passage 3@’ eud is foreed therethrough S1mul-

taneously, the force exerted on the shoulder 42" by the
flnid 12’ cauises the shaft means 28’ to move against sprmg
means 38 from the first position shown on FIGURE 3 in
- the direction of the arrow 59'.
‘tinued, the ejector port 34’ is forced beyond the upper sur-
face 46’ of body member 22" and fluid 22’ is dispensed
- However, as movement of the
shaft means 28" is continued, the Tunner 6% enters the
arcuate portion 62b of irack 62. This causes rotational -
- movement of the valve 56 on pivot pin means 58 and the .

valve 56 is forced into the second position. In this posi-

.. tion, shown by dashed lines. on FIGURES 4 and 5, the
valve 56 substantially covers the entrance to passage 30"
and terminates the entrance of fluid 12’ therein.

- causes termmauou of dlspensmg of fluid 12’ from e]ector_
~ port 34'. | .

The. closure 20" erl remam in thrs COIldlthIl uuul

_'_""pressure on tube 1§’ is released and the spring means 38’

returns the shaft means 28" and valve 56 to the first posr—

~ tion. - Thus, ouly a predetermined amount of fluid 12 is
o dlspensed from closure 20’ from the time pressure is ap-

| -’.'surfaee 42b of ehoulder 42 is greater than the area of the
- upper surface 42q, the total force exerted by the fluid 12
~ in the direction shown by :arrow 5¢ on shoulder 42 is,
greater than the force exerted by the fluid 12 in the direc~
- tion shown by arrow 52 on shoulder 42. Consequeutly,__ |
~ the fluid 12 in the cavity portion 26a is drsplaced there-
't means 28 in the direction = -
~“shown by arrow 50 through the space 54. A similar dis- _
. placement of fluid 12 occurs during the return of shaft

" The di: Terenee in area between the’ bottom surface 42b .

- and the upper surface 42a of the shoulder 42 may be pre- -

__selected by ehoosmg a des1red Value of the dlmensron d of-;-_
~ shaft means 28. . |

~ In the dlspeusmg of many ﬂulds from eollaosrble tubes,f'---:

it is often:desirable to dispense only a preselected amount -

of fluid each time and -provide a posrtwe termination-of - .

a0
In another embodiment of appli- -
 cant’s invention, illustrated in FIGURE 3, an automatic

fluid dlspensmg even though pressure is maintained upon
the fluid in the tube.

termination feature is provided. As shown thereon, a

~ body member 22" of a closure 20’ is, in this embodiment, |

. formed as a unitary part of a eollep51ble fluid filled tube 15 o
-1¢’, which, for example may be a toothpaste filled tube. =9

A shaft means 28" is sudably mounted in the body mem-.

of shaft means 28’ by pivot pin means 58.

: - ‘ber 22" and functions in a manner analogous to the -shaft _'? .
- means 28 deser:tbed above and 1llustra,ted in FIGURES 1 Co

~and 2.

A valve means 56 is pwotally coupled to shoulder 42" 27

A runner 69

is coupled. to valve means 56 and is slidably mounted in -~ |

track 62 formed by wall portions 64 of body member 22’.
- FIGURE 4 illustrates the shape of the track 62 in body o
- _member 22",

" URE 3.

A first portion 62a is substantially straight ;;5_5 .
~ to provide ouly a linear movement. of valve 56 from the

- first position, shown in solid lines, as shaft means 28" =

‘moves in the direction indicated by arrow- 59" on FIG-

. However, as runner 6@ euters a second, areuate,_ S
- portion 62b of track 62, it engages the wall portions 64 60

- which force the runner ue to follow the path of arcuate

movement with shaft means 28’.

S by reference to I IGU‘{ES 3, 4:-and 5.
the ﬂuld 12 contamed

Part of the ﬂllld 12"

- <b0tt0m suxface 42a of shoulder 42’

“When the -

 portion 62b. This causes a pivotal movement of the valve -
56 with respect to the shaft means 28’ in addmon to ]mear S

0
7 L end in said shoulder portlon communicating with sald; |
- internal cavity : and a-second end in said first portion |

'adaptauous of applicant’s invention. .
_.'--._.gomg deSCI‘lptl{)Il of the various embodiments of appli- -
- cant’s invention together with the accompanying drawing
- are. intended to be illustrative and not limiting and the
-.appended claims. are .intended to cover all variations and
~ adaptations wrthm the true seope aud spmt of thrs mveu-

- prising a ﬁrst portion. shdably engagmg

~ plied to tube 10’ until the shaft means 28’ and valve 56
-move from the first to the second position.
~amount of fluid dlspensed may be- -predetermined by prop-

The exact

erly. seleetmg the size of passage 3¢, the length of shaft -

means 28’, and the shape of track 62 for a partreularly.
: posruoned valve 56. -

Those skilled in the art wﬂl find many VEtI'lEtthIlS and

tlon - -
The embodrments of the mvenuon m which an exclu-

“sive property.or privilége is elarmed are defined as follows
1. In’' combination: = - | |

a body member havmg mternal Wall portrons deﬁmnn
.an internal: cavity; - | .

shaft member contained Wlthm sald cavrty and com-
irst pre-.

selected -areas of said wall portions, a shoulder por-
- tion coupled to said first portion, and said shoulder

. portion spaced a preselected distance from second

~“preselected areas of said internal wall portions of said
- body member to define a gap therebetween, and
~walls defining an internal passageway through said

50 o first portion and said shoulder portion;

“a spring means between said body member and said
. shoulder portion of said shaft member for yleldmﬂly |
reetrammg motion of seld Shaft member in said in--

* ternal cavity; and" | |

a COVer means eoupled to sald shaft member for engag-

ing preseleeted e.n.ternal Wall portlons of said body
- ‘member. --

‘-.2 In eombmatlou o o
o body member havmg ﬁrst mternal walls deﬁmng an - -
~internal cavity, second internal walls defining an elon-

- gated channel communicating -at a first end thereof
with said internal’ cavity and at a second end with
“regions exter: al said body member and external wall
- portions adjacent said second end of said channel; =

- 65'--.-. " a shaft member contained within said internal ezmty
The two positions of the valve 56 are 111ustra,ted in FIG-fﬁ-' -
- URE'5. In the first position, shown in solid lines, the
 valve 56 is clear of the entrance to passage 39", _
 valve 56 is in the second position, it substantrally covers
. the entrance fo passage 30’. S :

QOperation of this embod1meut me.y be better understood :

- 'When pressure is

_'_..-__,havmg a_first portion mounted for reciprocating
- movement in said channel, a shoulder portion spaced -
~ a preselected distance from said first internal walls
- of said body member to define a gap therebetween,
“and wall portions deﬁumg a passageway having a first

o eommumeetmg Wlth reglons externe.l sald shaft

: - a eprmg meaus: mounted betweeu sald shoulder portlon

As this movement 18 cOon-

This

Therefore, the fore- -
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of said shaft member and said body member for
yieldingly restraining reciprocating movement of said
shaft member in said channel; and

a cover means coupled to said shaft member and
adapted to engage said external wall portions of said
body member.

3. In combination:

a body member having first internal walls defining an
internal cavity, second internal walls defining an elon-
gated channel communicating at a first end thereof
with said infernal cavity and at a second end with
regions external sald body member;

a shaft member contained within said infernal cavity
having a first portion mounted for reciprocating
movement in said channel, a shoulder portion spaced
a preselected distance from said first internal walls
of said body member to define a gap therebetwsen,
and wall portions defining a passageway having a first
end in said shoulder portion communicating with said
internal cavity and a second end in said first portion
communicating with regions external said shaft mem-
ber; and

a spring means mounted between said shoulder portion
of said shaft member and said body member for
yieldingly restraining reciprocating movement of said
shaft member 1n said channel.

4. An improved closure for fluid dispensing systems

comprising, in combination:

a body member having first wall portions defining a
finid receiving cavity, second wall portions defining
a channel communicating at a first end thereof with
said cavity and at a second end with regions external
sald body member, and third wall portions adjacent
said second end of said channel;

a shaft member having a first cross sectional area
mounted for reciprocating movement in said channel
and extending a predetermined distance into said
cavity and providing a substantially close fit with said
second wall portions of said body member and hav-
ing walls defining a fiuid transmitting passageway
therethrough, a first end of said passageway com-
municating with said cavity and a second end adapted
to communicate with regions external said shaft
member;

a shoulder member spaced from said first wall portions
of said body member and coupled to said shaft
member adjacent said first end of said passageway
and sald shoulder member having an aperture there-
through communicating with said first end of said
passageway whereby fluid in said cavity is transmitisd
through said aperture o said passageway, and said
shoulder member spaced a preselected distance from
said first end of sazid channel and having a second
cross sectional area greater than said first cross
sectional arca of said shaft member; and

spring means intermediate said shoulder member and
sald body member for vieldingly restraining recipro-
cating movement of said shaft member in said
channel.

5. An improved closure for fluid dispensing systems

comiprising, in combination:

a body member having first wall portions defining a
fluid receiving cavity, second wall portions defining
a channel communicating at a first end thereof with
said cavity and at a second end with regions external
said body member, and third wall portions adjacent
said second end of said channel;

a shaft member having a first cross sectional area
mounted for reciprocating movement in said channel
extending a predetermined distance into said cavity
and providing a substantially close fit with said second
wall portions of said body member and having walls

defining a fluld transmitting passageway there-
through, a first end of said passageway communicat-
ing with said cavity and a second end adapted to
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regions external said shaft

communicate with
member:

a shoulder member coupled to said shaft member adja-
cent said first end of said passageway a preselected
distance from said first end of said channel and hav-
ing a second cross sectional area greater than said
first cross sectional area of said shaft member and
having walls defining an aperture therethrough com-
municating with said first end of said passageway;

spring means interimediate said shoulder member and
said body member for yieldingly restraining recipro-
cating movement of said shaft member in said
channel;

track means coupled {o said first wall portions of said
body member having a straight portion substantially
parallel to said shaft member and an arcuate portion;

valve means pivotally coupled to said shoulder mem-
ber; and

runner means coupied to said valve means and slidably
mounted in said track means and said valve means
positioned to be clear of said aperture for the con-
dition of said runner 1n said straight portion of said
track means and to substantially cover said aper-
ture for the condition of said runner in said arcuate
nortion of said track means.

6. In combination:

body member having first wall portions defining a

fluid receiwving cavity, second wall portions defining

a channel communicating at a first end thereof with

said cavity and at a second end with regions external

sald body member, and third wall portions adjacent

sald second end of said channel;

a shaft member having a first cross sectional area
mounted for reciprocating movement in said channel
and extending a predetermined distance into said

cavity and having wall portions defining a fluid trans-
mitting passageway therethrough, a first end of said

passageway commiunicating with said cavity and a

second end adapted to communicate with regions
external said shaft member;

a shoulder member coupled to said shaft member adja-
cent said first end of said passageway and said
shoulder member having an aperture therethrough
communicating with said first end of said passage-
way whereby fluid in said cavity is transmitted
through satd aperture to said passageway, and said
shoulder member spaced a preselected distance from
said first end of said channel and having a second
cross sectional area greater than said first cross
sectional area of said shaft member;

spring means intermediate said shoulder member and
said body member for vieldingly restraining rec31pro~
cating movement of said shaft member in said
channel; and

said shaft member adapted to move for the condition
of ifluid pressure exerted on said shoulder means
irom a first position to a second position, said second
end of said fluid transmitting passageway contained
within said channel at said first position and in
regions external saild body member at said second
posttion.

7. In combination:

a body member having first wall portions defining a
Tluid receiving cavity, second wall portions defining
a channel communicating at a first end thereof with
said cavity and at a second end with regions external
said body member, and third wall portmns adjacent
said second end of said channel;

a shaft member having a first cross sectional area
mounted for reciprocating movement in said channel
and extending a predetermined distance into said
cavity and having wall portions defining a fluid frans-
mitting passageway fherethrough, a first end of said
passageway communicating with said cavity and a

83
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secend end adapted to commumcete Wlth reﬂlens .

- external said shaft member;

 a shoulder member counled to said shaft member adja-
- cent said first end of said passageway a preselected -

 distance from said first end of said channel and
having a. second cross sectlonal area -greater than

o

-said first cross sectional area of said shaft member :

" and having walls defining an-aperture therethrough :
cemmumcatmg with said first end of said passageway;

10

B sprmg means intermediate said shoulder member and
said bedy member for- y1e1dmgly resiraining recipro-

cating movement ef -said shaft member in . s'ud'_ o

" channel;

~ said shaft member adapted to move fer the COIldItIGIl N

~of fluid pressure exerted on said shoulc.er means
from a first position to a seeend pesmen said second

q ~ end of said fluid transmitting passageway contained
" within said channel at said first position and in

~ regions e?“ternal said body member ‘at said second
| p051tmn, | - I,

_aperture; and

mezms coupled to sald valve means and shdmgly engag— 25 -
‘ing preselected portions of said first wall portions ==
of said body member for seleetwely me?mﬂ__sald-

. - - - : -_-20- -
-_valve means pwotally coupled to said sheulder mem-
“ber and having a first position clear of said- aperture: -

“and a second p051t1011 substantmlly bl:::'ekur-':Ir SEIld- o

valve means from said first p051t10n to said second 'J

' position with remprecatmg metlen of smd shaft
- member in‘said channel. | -
- 8. An 1mpr0ved closure for ﬂmd dlspensmg systems

.COIllpI‘lSIIlg, in combination: = -

- a body member having first ‘wall pertmns deﬁnmg

- fluid recelving cavity, second wall ‘portions defining -
" a channel communicating at-a first end thereof with
-~ said cavity and at a second end with. Tegions external
- said body member, and third wall. pertlens adyacent-

- said second end of said channel; | -
. a shaft member having a first cross sectmnal area
“mounted for reciprocating movement in said channel

30
55

_ 40
" extending a predetermined distance into said cavity

~and providing a substantially close fit- with said -

:seeend wail pOI‘thIlS of said body member and hav_ - |
_ing walls deﬁmnn a fluid tl'ansmlttmg passa coway

- therethrou gh, a first end of said passageway com-
g mumeatmﬂ Wlth said cewty and a seeend end adapted

te cemmumeate wﬂh regmns external smd shaft
- member; . L |
~a shoulder member coup.led ‘to smd shaft member adja-
~cent said first end of said passageway a preselected
distance from said first end of said channel and
~ having a second cross sectlenel area ‘greater than
~+ said first cross sectional area’ of said shaft member
~and havmg walls deﬁnmg an aperture therethrough
| cemmtmfeatmg with said first end of said passageway;
spring means -intermediate said shoulder. member-and
said bed}/ member for yieldingly restraining recmm-
- cating. movement ef sa1d shaft member n said
~.channel; e

cover means COHPIEd to sald sbeft means fer energlz-

- ing said third wall portions of said body member;

'_"‘ﬁmd seal means mtermedmte said shaft member and

said second walil portions  of said body member;

n "t.. ack means coupled to said first wall portions of said

- body member having a straight portion suestentlally
. parallel to said shaft member and an arcuate poriion;
| Valve means pwetally eeupled te seld shoulder member,
| aﬂd _ . _ _ '
runner means ceupled te sald Valve means and I1dab1y
~ mounted in said track means and said valve means .
~positioned to be clear of said. aperture for the con-
difion of said runner in said straight portion of said
‘track means and to substantially cover said aperture -

~for the condition of said runmnmer in said arcuate '
: -=-pert1011 of sald track means
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