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Fig. 1 
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Fig. 2 
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DISPENSING APPARATUS AND METHOD 

[0001] This invention relates to a dispensing apparatus and 
method, and particularly, but not exclusively, to a dispensing 
apparatus and method for dispensing ?oWable dentifrice 
materials onto a toothbrush head. 

[0002] Conventionally, the task of cleaning teeth With a 
?oWable dentifrice material such as a paste or gel involves 
the manual squeezing of a deformable tube to deposit the 
material onto a toothbrush. Alternatively, rigid tubes having 
a manually operated pump mechanism for dispensing the 
dentifrice material are also Widely available. 

[0003] Other knoWn dispensers employ lever and ratchet 
mechanisms, cantilever arm devices or operate utilising the 
force of gravity and a Winder key dispensing device. 

[0004] Whilst such devices have provided an improved 
dispensing means for dentifrice material for the majority of 
people, others may ?nd such devices cumbersome or aWk 
Ward to use. For example, young children may have a 
tendency to over-squeeze a toothpaste tube and have di?i 
culty in accurately directing the discharged dentifrice mate 
rial onto the toothbrush. The elderly, the in?rm and people 
suffering from arthritic or related in?ammatory complaints 
may also ?nd the task of manually dispensing a dentifrice 
material onto a toothbrush rather onerous and/or painful. 

[0005] A further disadvantage of knoWn dispensers, for 
dentifrice and other ?oWable materials, is that it is often 
di?icult to empty their contents completely. Consequently, a 
signi?cant amount of Wastage is typical. Moreover, knoWn 
dispensers do not expel dentifrice material in a clean fashion 
as it tends to accumulate around their openings. 

[0006] According to a ?rst aspect of the present invention 
there is provided a dispensing apparatus comprising an inlet 
port for coupling to an opening of a container containing 
?oWable material and an outlet port through Which the 
material is dispensed; the inlet and outlet ports being sepa 
rated by a conduit; a ?rst one-Way valve positioned at the 
inlet port to permit passage of the ?oWable material from the 
container into the conduit, and a second one-Way valve 
positioned at the outlet port to permit passage of the ?oWable 
material from the conduit; and means for selectively varying 
the volume of the conduit betWeen the inlet and outlet ports 
to pump the ?oWable material. 

[0007] Preferably, the conduit is resiliently deformable. 

[0008] Preferably, the respective inlet and outlet ends of 
the conduit are displaceable relative to each other to selec 
tively vary the volume of the conduit betWeen the inlet and 
outlet ports. 

[0009] Preferably, the inlet port is adapted to form a 
hermetically sealed connection With the opening of the 
container. 

[0010] Preferably, a collar for receiving the opening of the 
container and forming a hermetic seal is mounted on, and 
surrounds, the inlet port. 

[0011] Preferably, the collar is resiliently deformable. 

[0012] Preferably, the collar is annular in shape and has a 
substantially planar upper end surface, a substantially planar 
loWer end surface and substantially cylindrical internal and 
external surfaces. 
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[0013] Preferably, at least part of the internal surface of the 
resilient collar tapers inWardly from the upper end surface 
around its entire circumference to form a frusto-conical 
pro?le. 
[0014] Optionally, at least one upstanding annular sealing 
ring extends from the upper end surface. 

[0015] Preferably, the or each upstanding annular sealing 
ring is formed integrally With the resilient collar. 

[0016] Preferably, the resilient collar is made from a 
silicone material. 

[0017] Preferably, a substantially rigid housing surrounds 
the collar and the inlet port. 

[0018] Preferably, a radial ?ange portion projects inWardly 
from the loWer peripheral edge of the housing. 

[0019] Preferably, the inlet end of the conduit proximate 
the inlet port is supported on the radial ?ange. 

[0020] Preferably, the inlet port is interposed betWeen the 
conduit and the collar. 

[0021] Preferably, projections are provided on the exterior 
of the housing, said projections being releasably connectable 
to a Wall-mountable casing such that the dispensing appa 
ratus and the container are locatable Within said casing. 

[0022] Preferably, a cradle member is pivotably and 
releasably mounted on the casing. 

[0023] Preferably, cam surfaces are provided on the cradle 
member. 

[0024] Preferably, cam surface engaging portions are pro 
vided on the outlet port. 

[0025] Preferably, the cam surface engaging portions are 
diametrically opposed projecting pins. 
[0026] Preferably, the cradle member has tWo sideWalls 
and a supporting surface adapted to receive a toothbrush 
head. 

[0027] Preferably, the supporting surface is provided With 
a push surface for selective engagement With the distal end 
of the toothbrush head. 

[0028] Preferably, the ?oWable material is semi-solid. 

[0029] Preferably, the ?oWable semi-solid material is den 
tifrice material. 

[0030] Optionally, the conduit is a belloWs pump. 

[0031] Preferably, the inlet port is perforated. 

[0032] Preferably, the ?rst one-Way valve is an umbrella 
valve. 

[0033] Preferably, the second one-Way valve is a duckbill 
valve. 

[0034] According to a second aspect of the present inven 
tion there is provided a method of dispensing ?oWable 
material from a container using the dispensing apparatus of 
the ?rst aspect comprising the steps of: 

[0035] (i) coupling the opening of a container With an 
inlet port of the dispensing apparatus; 

[0036] (ii) priming the dispensing apparatus to remove 
any air Within the apparatus or the container by sequen 



US 2007/0157991Al 

tially reducing and increasing the volume between the 
inlet port and an outlet port in a pumping action; and 

[0037] (iii) reducing the volume betWeen the inlet and 
outlet ports to pump the dentifrice material from the 
container and through a ?rst one-Way valve, a conduit 
and a second one-Way valve respectively. 

[0038] Preferably, the step of reducing the volume 
betWeen the inlet and outlet ports is achieved by applying a 
force to compress the conduit longitudinally. 

[0039] Preferably, the step of applying a longitudinal force 
is achieved by pivoting a cradle member having cam sur 
faces about a pivot axis, said cam surfaces moving cam 
surface engaging portions provided on the outlet port, thus 
moving the outlet port toWards the inlet port. 

[0040] Preferably, the step of pivoting the cradle member 
is achieved by placing a toothbrush head on the cradle 
member and applying a force in a direction corresponding to 
the longitudinal axis of the toothbrush. 

[0041] Embodiments of the present invention Will noW be 
described, by Way of example only, With reference to the 
accompanying draWings, in Which: 

[0042] FIG. 1 is a cross-sectional perspective vieW of the 
collar and conduit portions of the dispensing apparatus; 

[0043] FIG. 2 is a perspective vieW of the dispensing 
apparatus of FIG. 1 and a cradle member, each located 
Within a Wall mountable casing; 

[0044] FIG. 3 shoWs both a cross-sectional and plan vieW 
of an alternative collar; 

[0045] FIGS. 4a and 4b are side and cross-sectional side 
vieWs respectively of dispensing apparatus including the 
collar of FIG. 1 and shoW valves and an alternative conduit; 

[0046] FIGS. 5a-c are cross-sectional schematic vieWs 
shoWing the conduit and valves of the dispensing apparatus 
at various stages during its operation; and 

[0047] FIGS. 6a-c are a cross-sectional side vieW, a front 
vieW and a perspective vieW respectively of the complete 
dispensing apparatus Within its Wall mountable casing. 

[0048] FIG. 1 shoWs a dispensing apparatus sub-assembly 
comprising an inlet port 10 and an outlet port 12 separated 
by a resiliently deformable conduit in the form of a belloWs 
pump 14. An upstanding resiliently deformable collar 16 
made from elastic silicone material is mounted on and 
surrounds the inlet port 10. 

[0049] The collar 16 is annular in shape and has substan 
tially planar upper and loWer end surfaces 16a and 16b, and 
substantially cylindrical internal 16c and external surfaces 
respectively. The transition surface 16d betWeen the ?rst end 
surface 16a and the internal surface 160 tapers inWardly 
around the circumference of the collar 16 to form a frusto 
conical pro?le. 

[0050] A substantially rigid housing 18 surrounds the 
resilient collar 16 and is provided With an inWardly project 
ing annular ?ange 20 around the periphery of its loWer edge. 
The end of the belloWs pump 14 proximate the inlet port 10 
is supported on the ?ange 20 Within the housing 18 and the 
inlet port 10 is held interposed betWeen the end of the 
belloWs pump 14 and the loWer end surface 16b of the 
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resilient collar 16. The resilient collar 16, the inlet port 10 
and the end of the belloWs pump 14 are ?xed ?rmly at their 
respective joins by any suitable means for producing a 
hermetic seal, for example, by gluing or hot melt sealing. 

[0051] FIG. 3 shoWs a modi?ed collar 16 having a pair of 
upstanding annular sealing rings extending from its upper 
end surface 16a. The sealing rings are formed integrally With 
the collar 16 and extend concentrically around the full 
circumference of its upper end surface 16a. The height of the 
inner sealing ring is less than the height of the outer sealing 
ring. 

[0052] In addition, the modi?ed collar 16 of FIG. 3 is 
provided With a stepped internal surface With three different 
internal diameters. The diameter of the cylindrical internal 
surface proximate the upper end surface 16a is reduced as 
compared to that of the central recessed portion of the collar 
16. Finally, the diameter of the cylindrical internal surface 
proximate the loWer end surface 16b is yet greater again. 

[0053] As Will become apparent, the presence of: (i) the 
pair of upstanding annular sealing rings; and (ii) the reduced 
diameter portion of the internal surface proximate the upper 
end surface 16a, each act to minimise the possibility of air 
being sucked into the dispensing apparatus betWeen the 
collar 16 and a container received therein. 

[0054] FIGS. 4a and 4b shoW a further alternative embodi 
ment of the dispensing apparatus sub-assembly Wherein the 
conduit 14 has generally cylindrical sidewalls as opposed to 
concertina shaped Walls. The loWer portion (proximate the 
outlet valve 24) of the Walls of the conduit 14 shoWn in FIG. 
4b are thicker than those of the upper portion of the conduit 
14. The thicker Walls of the loWer portion cause the internal 
diameter of the conduit 14 to be reduced proximate the outlet 
valve 24. 

[0055] Perforations 21 are provided in the inlet port 10 and 
an umbrella valve 22 selectively opens and closes to alloW 
material to pass through the perforations 21 into the belloWs 
pump 14. The umbrella valve 22 ?ts Within a recessed 
portion 17 formed at the loWer edge of the internal surface 
160 of the collar 16. A duckbill valve 24 positioned Within 
the outlet port 12 selectively opens and closes to alloW 
?oWable material to pass through and exit the belloWs pump 
14. 

[0056] The selection of appropriate one-Way valves at the 
inlet and outlet ports 10, 12 is important for effective 
operation of the dispensing apparatus. For example, the 
con?guration of the umbrella valve 22 is such that it is 
appropriate for the suction of material into the conduit 14 
Whilst its pro?le is such that the valve itself does not 
substantially extend vertically into the conduit 14 (for 
example, see FIG. 50). The duckbill valve 24 is particularly 
suitable for use at the outlet port 12 because it provides a 
directed and even How of material With a clean cut-off thus 
eliminating or reducing any messy accumulation of denti 
frice material thereon. 

[0057] As shoWn in FIG. 2, the sub-assembly of FIG. 1 is 
located Within a Wall mountable casing 26, Which is ?xable 
onto, say, a bathroom Wall 28. Projections 30 are provided 
on the exterior surface of the housing 18 and releasably 
receivable Within corresponding grooves 32 on sideWalls of 
the casing 26. It Will be appreciated that this arrangement 
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facilitates removal of the sub-assembly from the casing for 
cleaning or replacement of parts. 

[0058] A cradle member 34 is releasably and pivotably 
mounted on the casing 26 by means of protrusions 36 
formed on its sideWalls 38, Which locate in corresponding 
apertures in the casing 26. The cradle member 34 has cam 
surfaces 40 formed on the periphery of each sideWall 38, 
Which engage With diametrically opposed outWardly pro 
jecting pins 42 on the outlet port 12. The cradle member 34 
is provided With a substantially horiZontal supporting sur 
face 46, Which joins the loWer edges of the sideWalls 38 of 
the cradle member 34. The supporting surface 46 is provided 
With a push surface 48 for cooperation With the distal end of 
a toothbrush head 44, as described beloW. 

[0059] As shoWn in FIGS. 611-0, for aesthetic purposes, the 
sub-assembly, cradle member 34 and casing 26 described 
above are covered by a cover member 50. The cover member 
50 is substantially tubular in shape and may be formed from 
any suitable material, for example, plastics, ceramics, coated 
metals etc. The bottom end of the cover member 50 is 
open-ended to enable the cover member 50 to slide over the 
assembled apparatus described above. The top end of the 
cover member is closed. A slit (not shoWn) may be provided 
in the cover member 50 to enable it to slide over Wall-?xings 
52 connecting the casing 26 to a Wall. An opening 54 is 
provided at the loWer end of the casing and is positioned to 
correspond With the supporting surface 46 of the cradle 
member 34. 

[0060] In use, the opening of a container is located Within 
the resilient collar 16 and the elastic nature of the silicone 
material forms a hermetic seal. The frusto-conical portion 
16d of the collar 16 facilitates coupling of the opening of the 
container With the inlet port 10. Optionally, the modi?ed 
collar of FIG. 3 may be employed to assist in providing the 
hermetic seal. 

[0061] The folloWing description uses the example of 
dispensing dentifrice material (i.e. a semi-solid ?oWable 
material) from a deformable toothpaste tube. It should be 
appreciated hoWever that the invention may be used to 
dispense any other ?oWable material, nor is its operation 
limited for use With only deformable containers. 

[0062] In order to dispense dentifrice material from the 
dispensing apparatus, the dispensing apparatus must ?rst be 
primed to remove any air from Within the conduit 14 and the 
toothpaste container. This is achieved by positioning the 
toothbrush head 44 on the supporting surface 46 of the 
cradle member 34 and applying a force in a direction 
corresponding to the longitudinal axis of the toothbrush. 
Such a force causes the toothbrush head 44 to push against 
the push surface 48 and pivot the cradle member 34 relative 
to the casing 26 about its protrusions 36. 

[0063] The pivoting action of the cradle member 34 causes 
the projecting pins 42 on the outlet port 12 to slide up the 
cam surfaces 40 on the cradle member 34. The pivoting of 
the cradle member 34 therefore causes the outlet port 12 to 
be forced upWardly toWards the inlet port 10. During this 
upWard motion, the belloWs pump 14 is compressed longi 
tudinally and progressively collapses to thereby reduce the 
volume betWeen the inlet and outlet ports 10, 12 and expel 
air from the belloWs pump 14 and the toothpaste container 
via the duckbill valve 24. 
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[0064] Upon WithdraWal of the toothbrush head 44 from 
the push surface 48, the cradle member 34 returns to its 
initial position by virtue of the resilient nature of the belloWs 
pump 14. It may be necessary to repeat this sequence several 
times to ensure that substantially all air is expelled from the 
belloWs pump 14 and the toothpaste container. 

[0065] Once fully primed, any air in the belloWs pump 14 
Will be replaced With dentifrice material as indicated in FIG. 
5a and the dispensing apparatus is ready for use. Further 
pivotal movement of the cradle member 34 as described 
above Will cause dentifrice material to be forced from the 
belloWs pump 14 onto the underlying toothbrush head 44 as 
indicated in FIG. 5b. The pivot point 36 of the cradle 
member 34 is positioned forWard of the duckbill valve 24 
and consequently the toothbrush travels upWards during the 
pivoting motion. Such a motion causes the toothbrush head 
to ‘folloW’ the duckbill valve upWards and aids accurate 
placement of the dentifrice material onto the toothbrush 
head 44. 

[0066] It Will be appreciated that the alternative conduit 
shoWn in FIGS. 4a and 4b Will operate in a similar fashion 
to the belloWs pump described above. As shoWn in FIG. 4b, 
the region Where the Wall of increased thickness meets the 
Wall of lesser thickness Will deform as the upWard force is 
applied. It Will also be appreciated that the narroWing of the 
internal diameter proximate the outlet valve 24 in FIG. 4b, 
and hence the reduced volume of the conduit at this region, 
Will cause a higher pressure to be imparted to the dentifrice 
material as it is expelled from the valve 24. 

[0067] Upon removal of the toothbrush head 44 from the 
cradle member 34, the resilient nature of the belloWs pump 
14 returns the apparatus to its original position. As illustrated 
in FIG. 50, during the return motion, further dentifrice 
material is draWn into the belloWs pump 14 through the open 
umbrella valve 22 due to the pressure differential betWeen 
the inside of the toothpaste container and the inside of the 
belloWs pump. 

[0068] The push stop 48 on the cradle member 34 is also 
positioned forWard of the duckbill valve 24 such that the 
dentifrice material is deposited along the length of the 
toothbrush head 44 from its distal end to its handle end. The 
maximum distance through Which the toothbrush head 44 
can pivot therefore corresponds to the length of a standard 
toothbrush head. Accordingly, the amount of dentifrice 
material dispensed from the duckbill valve 24 onto the 
toothbrush head 44 may be dictated by the degree to Which 
the cradle member 34 is pivoted and/or the incline of the 
contours of the cam surfaces 40. 

[0069] It Will be appreciated that the dispensing apparatus 
of the present invention can be easily disassembled for 
cleaning purposes or for replacement of parts. For example, 
the cradle member 34 may be disconnected from the casing 
26 by manually pinching the sideWalls 38 toWard each other 
thereby moving the protrusions 36 out of engagement from 
their corresponding apertures. Similarly, the rigid housing 
18 can be removed from the casing 26 by sliding its 
projections 30 out of engagement With the corresponding 
grooves 32 formed in the sideWall of the casing 26. 

[0070] It Will also be appreciated by those skilled in the art 
that the apparatus of the present invention can be operated 
by only one hand and therefore provides a simple, effective 
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and convenient means of dispensing dentifrice material onto 
a toothbrush. The features of the invention are particularly 
advantageous for children, the disabled or the elderly Who 
may ?nd conventional means of dispensing dentifrice mate 
rial onto a toothbrush di?icult to operate. 

[0071] Modi?cations and improvements may be made to 
the above Without departing from the scope of the present 
invention. For example, the dispenser need not be used 
exclusively for dentifrice material and could equally be 
adapted to dispense a variety of different semi-solids or 
?uids, for example, creams, hand-Wash, mousse, shaving 
gel, hair gel, Washing up liquid and the like. 

[0072] The conduit need not be in the form of a belloWs 
pump and the volume varying means may act in a transverse 
rather than a longitudinal direction. The cradle member may 
be adapted to correspond With the material being dispensed. 
For example, if material Were intended to be dispensed onto 
a hand (i.e. soap or shaving foam) then an appropriately 
shaped cradle member Would be employed. 

[0073] Alternative one-Way valves could be used at either 
end of the conduit and the collar could include a threaded 
aperture to receive a correspondingly threaded neck of a 
container. 

[0074] The upstanding annular rings described above With 
reference to FIG. 3 could equally be incorporated into the 
other embodiments described With reference to FIGS. 1 and 
4b. 

[0075] Whilst the dispensing apparatus of the present 
invention has been described as being ?xed on a Wall in a 
vertical orientation, it could equally be adapted to operate in 
other orientations. 

1. Dispensing apparatus comprising an inlet port for 
coupling to an opening of a container containing ?oWable 
material and an outlet port through Which the material is 
dispensed; the inlet and outlet ports being separated by a 
conduit; a ?rst one-Way valve positioned at the inlet port to 
permit passage of the ?oWable material from the container 
into the conduit, and a second one-Way valve positioned at 
the outlet port to permit passage of the ?oWable material 
from the conduit; and means for selectively varying the 
volume of the conduit betWeen the inlet and outlet ports to 
pump the ?oWable material. 

2. Dispensing apparatus according to claim 1, Wherein the 
conduit is resiliently deformable. 

3. Dispensing apparatus according to claim 1, Wherein the 
respective inlet and outlet ends of the conduit are displace 
able relative to each other to selectively vary the volume of 
the conduit betWeen the inlet and outlet ports. 

4. Dispensing apparatus according to claim 1, Wherein the 
inlet port is adapted to form a hermetically sealed connec 
tion With the opening of the container. 

5. Dispensing apparatus according to claim 1, Wherein a 
collar for receiving the opening of the container and forming 
a hermetic seal is mounted on, and surrounds, the inlet port. 

6. Dispensing apparatus according to claim 5, Wherein the 
collar is resiliently deformable. 

7. Dispensing apparatus according to claim 5, Wherein the 
collar is annular in shape and has a substantially planar 
upper end surface, a substantially planar loWer end surface 
and substantially cylindrical internal and external surfaces. 
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8. Dispensing apparatus according to claim 7, Wherein at 
least part of the internal surface of the resilient collar tapers 
inWardly from the upper end surface around its entire 
circumference to form a frusto-conical pro?le. 

9. Dispensing apparatus according to claim 7, Wherein at 
least one upstanding annular sealing ring extends from the 
upper end surface. 

10. Dispensing apparatus according to claim 9, Wherein 
the or each upstanding annular sealing ring is formed 
integrally With the resilient collar. 

11. Dispensing apparatus according to claim 6, Wherein 
the resilient collar is made from a silicone material. 

12. Dispensing apparatus according to claim 5, Wherein a 
substantially rigid housing surrounds the collar and the inlet 
port. 

13. Dispensing apparatus according to claim 12, Wherein 
a radial ?ange portion projects inWardly from the loWer 
peripheral edge of the housing. 

14. Dispensing apparatus according claim 13, Wherein the 
inlet end of the conduit proximate the inlet port is supported 
on the radial ?ange. 

15. Dispensing apparatus according to claim 14, Wherein 
the inlet port is interposed betWeen the conduit and the 
collar. 

16. Dispensing apparatus according to claim 12, Wherein 
projections are provided on the exterior of the housing, said 
projections being releasably connectable to a Wall-mount 
able casing such that the dispensing apparatus and the 
container are locatable Within said casing. 

17. Dispensing apparatus according to claim 16, Wherein 
a cradle member is pivotably and releasably mounted on the 
casing. 

18. Dispensing apparatus according to claim 17, Wherein 
cam surfaces are provided on the cradle member. 

19. Dispensing apparatus according to claim 18, Wherein 
cam surface engaging portions are provided on the outlet 
port. 

20. Dispensing apparatus according to claim 19, Wherein 
the cam surface engaging portions are diametrically opposed 
projecting pins. 

21. Dispensing apparatus according to claim 17, Wherein 
the cradle member has tWo sideWalls and a supporting 
surface adapted to receive a toothbrush head. 

22. Dispensing apparatus according to claim 21, Wherein 
the supporting surface is provided With a push surface for 
selective engagement With the distal end of the toothbrush 
head. 

23. Dispensing apparatus according to claim 1, Wherein 
the ?oWable material is semi-solid. 

24. Dispensing apparatus according to claim 23, Wherein 
the ?oWable semi-solid material is dentifrice material. 

25. Dispensing apparatus according to claim 1, Wherein 
the conduit is a belloWs pump. 

26. Dispensing apparatus according to claim 1, Wherein 
the inlet port is perforated. 

27. Dispensing apparatus according to claim 1, Wherein 
the ?rst one-Way valve is an umbrella valve. 

28. Dispensing apparatus according to claim 1, Wherein 
the second one-Way valve is a duckbill valve. 

29. A method of dispensing ?oWable material from a 
container using the dispensing apparatus according to claim 
1, comprising the steps of: 

(i) coupling the opening of a container With an inlet port 
of the dispensing apparatus; 
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(ii) priming the dispensing apparatus to remove any air 
Within the apparatus or the container by sequentially 
reducing and increasing the volume betWeen the inlet 
port and an outlet port in a pumping action; and 

(iii) reducing the volume betWeen the inlet and outlet 
ports to pump the ?oWable material from the container 
and through a ?rst one-Way valve, a conduit and a 
second one-Way valve respectively. 

30. A method of dispensing ?oWable material from a 
container according to claim 29, Wherein the step of reduc 
ing the volume betWeen the inlet and outlet ports is achieved 
by applying a force to compress the conduit longitudinally. 

31. A method of dispensing ?oWable material from a 
container according to claim 30, Wherein the step of apply 
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ing a longitudinal force is achieved by pivoting a cradle 
member having cam surfaces about a pivot axis, said cam 
surfaces moving cam surface engaging portions provided on 
the outlet port, thus moving the outlet port toWards the inlet 
port. 

32. A method of dispensing dentifrice material from a 
container according to claim 31, Wherein the step of pivoting 
the cradle member is achieved by positioning a toothbrush 
head on the cradle member and applying a force in a 
direction corresponding to the longitudinal axis of the tooth 
brush. 


