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DISPENSER FOR A COMPOSITION IN STICK FORM

The present invention relates to a dispenser for a cosmetic
product, and in particular to a dispenser for a product in

stick form.

Background and prior art

Cosmetic formulations (alternatively called compositions) or
like materials can be topically applied to a surface, such
as skin, in a variety of different physical forms, using a
variety of different dispensers (applicators) of which one
combination comprises a stick, made from firm, solid
material, by which is meant a solid integral bar that
retains its shape if removed from the dispenser. This is to
be contrasted with soft solids that do not retain their

shape if removed from the dispenser.

A dispenser for sticks conventionally comprises a barrel
that is open at one end within which a platform (sometimes
alternatively called an elevator, godet or piston) can be
advanced towards the open end. Such a dispenser often
comprises a mechanism for advancing and commonly, though not
always, also for retracting the platform and usually has a
cap for the open end to reduce substantially loss of

volatile substances from the stick composition.
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Herein, although the discussion of dispensers is made
explicitly in relation to dispensing cosmetic stick
formulations, including in particular antiperspirant and/or
deodorant formulations, and is of particular benefit to such
cosmetic formulations, it will be recognised that the
problems and their solution can apply mutatis mutandis to
like materials. Such materials can include, 1f desired,
therapeutic or curative stick formulations, intended for

application to humans or animals.

In use, a fraction of the stick is conventionally advanced
through the open end of the barrel, i.e. its top and is
wiped across the surface to which the composition is to be
applied. This imparts a lateral force to the stick which
could dislodge the stick from the platform unless it is
adhered to the upper face of the platform. Up herein
indicates towards the open end and upper closer to the open
end, whereas down indicates away from the open end, i.e.
towards the bottom (otherwise referred to as base) of the
barrel and lower further away from the open end, i.e. closer
to the base. The terms top and bottom are employed
correspondingly in regard to the other components of the
dispenser, such as the platform, the rotor wheel and the
spindle, and parts of such components. Herein, outward
indicates towards the exterior of the dispenser or of a part
of a component when fitted within the dispenser and is
usually employed in relation to a lateral part. Inward
indicates away from the exterior of the dispenser, commonly

laterally.
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When stick dispensers were first introduced, they employed a
generally solid platform with a central threaded aperture,
having a flat or possibly domed upper surface. However,
dispensers having a solid platform must be filled from the
top, through the open end of the barrel, which runs the risk
of spillage if the amount of material discharged into the
barrel is not controlled very closely. Moreover, the top
surface of the stick material can present a rough appearance
that does not appeal to consumers, so that a subsequent
processing step is needed to create a smooth and acceptable
appearance. Consequently, stick dispensers that are able to
be filled through the base of the dispenser have been
proposed, sometimes called bottom fill, as in for example US
4605330 and other subsequently. In such dispensers, the
rotor wheel that 1s mounted in the base of the barrel
defines a central aperture spanned by a cross spoke or
spokes bearing the spindle and the platform likewise defines
an aperture or apertures through which the stick material
can flow. Typically, the barrel is inverted for filling
through the base and its open end is closed by a former or
temporarily by a puck during the filling operation. The
platform can comprise a solid lateral plate having a rim
that contacts the barrel sidewall and one or more apertures
or may be skeletal. By skeletal in this context is meant a
structure that comprises a plurality of upstanding walls,
defining apertures in between, though some, but not all, of
the skeletal structure may be spanned by a lateral sheet.
Typically, a skeletal platform comprises a rim wall, that
may be continuous or intermittent, and several designs also

comprised a number of radiating spokes from a central hub.
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A number of problems have been identified in respect of
stick dispensers in general and bottom fill stick dispensers
in particular. It has been found that many cosmetic
compositions, including in particular solid antiperspirant
or deodorant compositions, do not adhere particularly
strongly to a simple plain surface of the platform, which is
typically made from a thermoplastic, so that subsequently,
many inventors have sought to modify the platform shape to
assist the composition to key with the platform. Adaptations
to the platform have included a flanged tower extending
above the main upper surface of the platform, as in US
4915528 and US 6960208, but that is not 1liked by users
because of its shape. A tower, with or without flanges tends
to dig into the skin to a much greater extent than does a
flat or domed platform upper surface and is accordingly
uncomfortable. Accordingly, it 1is considered preferable to
employ a skeletal platform, but that has the disadvantage of
having to be deeper than a simple plate, so that the length
of the barrel has to be increased to accommodate 1it. It
would be beneficial to identify a means of reducing the
depth of the skeletal platform whilst at least maintaining
previously enjoyed extent of adherence of the stick material

to the platform during use.

The stick material is subjected in use to lateral forces and
in advancement or retraction to longitudinal forces. The
design of the platform needs to take both sets of forces
into account. Moreover, it has become generally recognised
that the world needs to conserve its resources better, so
that a new design should strive to meet the objective of

maintaining adherence whilst reducing the amount of
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construction material to make the platform. However, the
inventors have further realised that less platform material
could equate to thinner elements in a skeletal platform, but
thinness increases the risk of flexing, and flexing results
in creating fault 1lines at the junction of stick material
and platform element. Thus, although the problem may be easy

to state, the solution is not easy to obtain.

A further problem associated especially with bottom filling
of stick dispensers, which commonly occurs under gravity or
at a low pump pressure, is how to control the flow so as to
ensure even filling, avoid air pockets and wasteful internal
splashing and disruption to the flow as a result
particularly of the material encountering the mounting for
the spindle and/or particularly elements within the platform
en route to the body of the barrel. Such needs complicate
any solution to maintaining stick adherence and/or reducing

the use of resources.

A skeletal platform means that the lower surface of stick
can lose some of the carrier liquid that has been gelled to
form the solid stick. Such drying out of the stick material
often weakens the adherence of the material to the platform
so that one or more seals are incorporated at the mounting
of the wheel at the base of the barrel and of course the
aperture in the wheel is normally plugged. However, seals
typically bridge parallel surfaces of the elements forming
the mounting of wheel at the base, and this likewise
introduces dead space in the barrel. The inventors have

recognised that it would be desirable to identify means to
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reduce the dead space without sacrificing the adherence of

the stick material to the platform.

It would be inherently desirable to devise a platform that
is capable of exhibiting reduced retention of stick
composition therewithin when the platform reaches the open

end of the barrel.

One means for reducing the proportion of stick material
retained within the platform has Dbeen disclosed in
EP0650336, published in 1994, which employs a design that
employs a platform with a solid base and an upstanding rim.
In the design therein, the platform comprises a well which
is filled by the stick composition. The rim is halted when
it reaches the open end of the dispenser whereas the base
continues to be advanced, thereby sweeping the composition
out of the well. However, such a design requires an interior
stop to be provided at the open end of the barrel. Its
function is to halt the upward advancement of the rim, but
by the same token, it impedes insertion of the platform into
the barrel through its open end. It 1is ©possible to
contemplate a design of the stop coupled with distortion of
the barrel open end sufficient to permit insertion of the
platform, but such a combination of stop design plus barrel
distortion that permits insertion also runs a severe risk
that the same extent of distortion would prevent the stop
from functioning. Not surprisingly, this design seems not to
have been commercialised in the 15 years or so since it was
devised. It can be deduced that an alternative solution is

needed.
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Accordingly, the problem remains to find a practical
solution to the problem of how to reduce the loss of stick
material within a skeletal platform whilst retaining

acceptable adhesion of the material to the platform.

Other and further problems associated with bottom fill stick
dispensers relate to the dead space in between the base of
the barrel and the platform. Such space contributes to the
weight of the package and in particular the weight of

plastic needed to make the dispenser.

It is an object of the present invention to at least
alleviate one or more of the disadvantages or problems with

bottom-fill dispensers identified hereinabove.

Other and further objects of the invention may become

apparent during the following discussion of the invention.

Brief summary of the present invention

According to one aspect of the present invention, there is
provided an improved dispenser for a composition in stick
form comprising

an oval barrel having an open end, a base remote from the
open end and a sidewall that extends from the open end to
the base and defines an interior of constant cross section;
a skeletal platform positioned within the barrel
intermediate between the open end and the base and having an
exterior rim wall fitting within the interior of the
sidewall, a centrally located hub having an interior face

bearing a screw-thread and defining an aperture, and a
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plurality of spokes between the rim and the hub, said
spokes, rim and hub defining at least one channel through
which stick material can pass;

means for advancing the platform towards the open end
comprising a screw threaded spindle that extends through the
base, is dimensioned to engage the screw-thread in the hub,
and is mounted on a rotor wheel that itself is mounted on
the base, the rotor wheel defining an aperture through which
stick material can flow towards the least one channel in the
skeletal platform;

and optionally a former fitting within the open end and/or a
cap fitting over the open end,

in which the platform comprises a filling ring intermediate
between the hub and the rim and defining with the hub a
filling zone through which stick material can be passed, at
least two radial inward spokes linking the filling ring and
the hub and at least two radial outward spokes linking the
filling ring and the rim, and the wheel comprises a hollow
boss capable of engaging the filling ring and forming an

uninterrupted channel for ingress of stick material.

Such a platform combines a number of features that together
enable ease of bottom filling into the barrel through the
platform at the same time as enabling a reduced fraction of
the stick material to be retained within the platform to
still achieve at least a similar capability to retain the
stick material during retraction as well as advancement.
Beneficially, the invention design enables such improvement
to be obtained without increasing the weight of material

from which the platform is made.
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Herein, the term longitudinal is orthogonal to the base and
lateral is orthogonal to longitudinal. Upward refers to
towards the open end of the barrel and likewise in respect
of any components fitted within or on the barrel. The oval
dispenser has major and minor lateral axes, as does likewise
the platform fitting within the barrel and a rotor wheel
matching in view the base of the dispenser. “Inward” is
towards the hub, and “outward” away from the hub, so that
with regard to the filling ring inward is between it and the

hub and outward is between it and the rim.

Description of preferred embodiments

The present invention relates to a dispenser which comprises
a skeletal platform and having a filling ring, fitting
within a barrel and a rotor wheel mounted at the base of the
barrel and having a boss extending within the base that is
capable of abutting, edge to edge, the bottom of the

intermediate ring.

In especially preferred embodiments, and in conjunction with
the abutting ring and boss, the platform has a central
threaded hub and disposed around the hub a multiplicity of
walls, preferably concentric which in practice is at the
centre of the hub or having a focal point for intermediate
walls that is within the filling ring. The outermost wall or
rim is oval. In this specification, oval indicates non-
circular, having a major and minor axis, preferably
symmetrical. Situate between the rim wall and the hub are
at least two and preferably three circular or elliptical
walls. The innermost wall defines the filling ring, and

advantageously 1is circular. The rib or ribs intermediate
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between the filling ring and the rim wall span the rim. The
rib or ribs could comprise a chord, or a chevron, but
advantageously are arcuate to increase the wall length
compared with a straight wall. Arcuate walls may be
circular or preferably elliptical, the latter often
subtending an arc of between 180 and 300 degrees, in total.
The channel between the ring and the adjacent intermediate
wall is advantageously of similar radial width along its
length, ©preferably differing by no more that 20% and,
particularly, no more than 10%. The same applies likewise
to the channel between adjacent intermediate circular or
elliptical walls. The channels desirably have the same or a
similar radial width, within 20% of the narrower. By virtue
of the oval shape of the rim wall, the channel between that
and the outer intermediate wall can often have a varying

radial width, widest along the major axis.

The oval platform most desirably exhibits mirror symmetry
and the space between the filling ring and the rim can on
either side of the minor axis forms a segment. In each
segment, the intermediate wall or walls is or are preferably
elliptical, spanning the rim, and for the purpose of
calculating the extent of the arc subtended, half of the
ellipse. Desirably, each half subtends between 90 and 150
degrees. Preferably, there are two intermediate arcuate
walls between the filling ring and the rim wall. Preferably
the intermediate walls are arcs of circles, and particularly

concentric circles.

The oval platform enables its manufacturer to choose whether

or not the filling ring contacts the rim ring across the
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minor axis of the platform or is always spaced from the rim
wall. Advantageously, in order to balance the demands of
smooth bottom filling of the dispenser, weight of platform
material and adherence of stick material to platform, the
filling ring has an interior diameter that is at least
2/3rds of the rim diameter measured along the minor axis. It
is desirable for said interior diameter to be up to 4/5ths

of the rim diameter.

The filling ring is attached to the rim wall by at least one
pair of opposed outward spokes extending radially, and
preferably by two pairs. The two ©pairs are desirably
orthogonal to each other and most desirably extend along the
major and minor axes of the platform. It will be recognised
that these outward spokes within the segments, and
especially spokes along the major axis or inclined at less
than 45 degrees to it, intersect the intermediate wall or
walls. By providing such intersections, ideally at an angle
between 85 and 95 degrees, rigidity is introduced into the
structure, reducing or minimising flexing 1in use and
therefore reducing the likelihood of the stick material
separating from the platform by fracturing. This has the
benefit of enabling relatively thin walls to be employed
whilst retaining rigidity. In practice, the platform is made
from moulded thermoplastics material such as polyethylene or

polypropylene.

The presence of comparatively thin walls, but not
excessively thin walls, has a number of significant benefits
when combined with the intersecting spokes. First, this

assists in providing a plurality of intermediate walls
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rather than single one for the same weight of platform
material; the more walls, the greater the surface area of
contact between the platform and the stick material and
therefore, if contact can be achieved, the better the
adhesion of the stick to the platform when subjected to
longitudinal stresses. Adjacent thin walls leave more space
between them than thick walls, but if less than enough space
is left between adjacent walls, the stick cannot flow into
it properly, thereby failing to create the desired
wall/stick contact area. Since in practice, the outer
dimension of a stick is constrained, and the number of walls
along for example the major axis could be 6, excluding the

rim, the overall gain can be significant.

However, the lateral forces acting on the stick material are
also of considerable importance in practical use of the
stick. By the use of the present design, it is possible to
maintain a similar surface area for longitudinal forces
whilst decreasing the depth of the platform. By so doing,
the lateral force is spread across a longer length of walls
reducing the stress per unit length of wall, and minimising
the risk of severing stick material from platform.
Advantageously, the platform satisfies a ratio of total wall
length (excluding the hub): depth in the range of at least
33:1, particularly at least 36:1 and especially at least
40:1. In many desirable embodiments, the ratio is up to
50:1, and good results have been obtained at up to 45:1. A
platform meeting such a criterion enables a suitable spacing
between walls to allow ingress of stick material whilst

optimising wall length coupled with rigidity.
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Advantageously, the platform according to the present
invention has a contact surface area that is at least 60% of
the lateral cross section area at its top (upper surface),
often at least 65% and in particularly desirable
embodiments, at least 70%. Commonly, the contact surface
area is less than 100%, and in many embodiments is not
greater than 85% of the top lateral cross section area. Said
contact surface area is the total area of the platform
measured within the rim and excluding the interior screw-
threaded face of the hub. Accordingly, the present design
offers improved adhesion between the stick material and the

platform.

Secondly, a thinner wall employs less plastic than a thicker
wall. Thus, the same area of contact can be achieved using
less plastic, which is inherently desirable or alternatively
a greater area of contact can be achieved using the same
weight of plastic, but with more walls having the same
depth. Expressed differently, the same area of contact can
be achieved by providing a greater wall length for contact,
but with a shorter depth. This has the benefit of permitting
a shorter barrel to be filled with the same volume of
material, on account of needing to accommodate only the

shorter platform.

Both of those two possibilities mean amongst other
advantages that the weight ratio of dispenser to stick
material can be reduced, reducing transport costs, and the

concomitant CO, emissions.
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The preferred platform herein particularly suitably has a
lateral cross section of from 7 to 13.5 cm’ and particularly
from 8 to 12 cm’. When the platform is oval, the ratio of
major to minor axes is desirably in the range of from 5:3 to
2:1, and particularly together with either platform cross

section range above.

If desired, the top of the skeletal platform can be flat.
Alternatively, the top of the skeleton can be domed, for
example the highest point of the skeleton, which may be the
filling ring or the top of the hub, i.e. in the vicinity of
the centre of the platform, being 1 to 3 mm higher than the
top of the rim wall (which typically is flat around its

circumference.

Desirably, at least one of the intermediate ribs, eg
elliptical walls has the same depth as the rim wall. By the
employment of the design of platform of the instant
invention, in advantageous embodiments, the ratio of the
average length of the major and minor axis of an oval
skeletal platform to the depth of the rim can be increased
to above 9:2, such up to 6:1, for example around 5:1. By
way of comparison, such a ratio in a conventional current
apertured platform for bottom fill is commonly 4:1 or lower.
This benefit can be achieved by a design as described above,

by virtue of the platform having a smaller depth.

If desired, where there are two intermediate arcuate walls,
one of them may have the same depth as the rim wall and the

other can be shorter. Preferably, if it is shorter, its
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upper edge is flush with the upper edge of the rim wall or

slightly proud defining an approximate shallow dome.

The rim wall and intermediate walls, other than that of the
filling ring, desirably have a constant axial width and
extend longitudinally, which in this context is parallel to
the longitudinally extending side of the barrel, i.e. are

not tilted.

Desirably, the rim wall, intermediate wall or walls and
filling ring are separated by channels of average radial
width in the range of from 2.5 to 4mm and particularly 2.75
to 3.b5mm. Such a separation is particularly advantageous,
since it is wide enough to permit ingress of stick materials
such as antiperspirant or deodorant stick formulations, but
narrow enough to enable an oval platform of a size suitable
to be held in the hand to accommodate three sets of channels
between the sealing ring and the rim wall in each sector of
the platform, thereby achieving the benefit of the increased
contact area from such a large number of wall sides within

the platform.

The rim wall and intermediate walls desirably have a
thickness of from 0.8 to 1.25 mm and especially from 0.9 to
1.1 mm. It is preferable to avoid the upper edge of the rim
and intermediate wall being too thin, so as to reduce or
ideally eliminate the 1risk of an extremely thin edge
inducing cracking. The intersecting spokes desirably have a
thickness of from 0.9 to 1.5 mm. In preferred embodiments
of the present invention, the width ratio of spokes: said

walls and/or rim 1s from 1:1 to 1.2:1.
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The filling ring is attached to the hub by at least one pair
of opposed radial spokes extending longitudinally.
Advantageously, although two pairs could be employed, one
pair is superior, in that it divides the passage between the
filling ring and the hub into two zones, each of which zones
subtends 180 degrees, so that the material can be filled
into a zone without encountering an obstruct centrally
located spoke, which would be the case if there were a
second pair of gspokes. Consequently, filling is rendered
ceasier. The preferred single pair of spokes preferably
extends along the minor lateral axis of the platform. The
spokes linking the filling ring to the hub, and where
appropriate also to the rim wall desirably have a thickness
of from 1.25 to 2.0mm and especially from 1.35 to 1.7mm.
The ratio of thickness to the hub/filling ring spoke to the
intermediate ring spoke is desirably in the range of from
1.3: to 1.7:1. Advantageously, the spoke spanning the
annular space between the hub and the filling ring has an
integral triangular strengthening projection extending

beneath the base of its contact with the filling ring wall.

The filling ring advantageously is dimensioned to improve
the flow of material into the dispenser. In accordance with
the present invention, the diameter of the filling ring and
the diameter of the boss on the wheel are matched, that is
to say the same or within 5%, or the boss can telescope into
the filling ring. In some advantageous embodiments, the boss
telescopes into or around a skirt dependent at the bottom of
the filling ring. By so doing, and especially if the boss

fits within or around a filling ring skirt, it is possible
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to align the two such that the material flows through the
boss and the passage in the platform with minimal
obstruction and minimal risk of turbulence being created
that would deleteriously affect smooth flow. By so doing,
it is possible to abut the upper surface of the boss with
the lower surface of the filling ring further reducing the

risk of impaired flow.

Secondly, the filling ring preferably has a wall with a
different profile from that of the rim wall and intermediate
walls. Preferably, its inner side, i.e. side facing the hub
extends longitudinally, which can assist the flow of stick
material. The outer face of the filling ring preferably
tapers upwardly and inwardly, having a thicker base than
top. Conveniently, the taper is chosen in the range of from
5:2 to 7:2, and especially around 3:1. Although the taper
can be constant, in a further wvariation, the taper can
terminate around halfway, the profile being stepped, and
thereafter the upper fraction of the ring wall can be
parallel sided. A tapered ring wall combines the benefit of
a comparatively wide base for engagement with the top of the
boss on the rotor wheel, as mentioned above with minimal

amount of plastics material.

In especially desirable and practical embodiments, the base
of the filling ring and the top of the wheel boss each
define complementary saw tooth cam profiles, preferably at
least 2 teeth symmetrically disposed, more preferably at
least 3 teeth, such as up to 6 teeth, and especially 4
teeth. The profile on the base of the filling ring includes

an inverted well defining a stop wall that engages a sharply
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inclined or upright edge of the corresponding tooth on the
top of the wheel boss. When the wheel is rotated to retract
the platform, the platform is drawn towards the boss, and
the leading sharp edge enters an inverted well until it
encounters the sharp, upright edge of the corresponding
tooth at the base of the filling ring. The rotation is
accordingly halted. This renders it 1less likely that the
rotor wheel would be over-rotated and thus broken because
the sudden engagement offers a significant signal to the
average user to stop turning. The filling ring and boss
provide a superior location for the toothed cam system
providing a warning to users, guarding against over-
rotation. Hitherto, cooperating lugs have been provided on
a flange at the base of the spindle engaging the hub. Whilst
in theory, it offers the same concept, in practice the
cooperating lugs are much closer to the centre of the wheel
and therefore the torgque that can be exerted is much less
than by c¢reating a filling ring that is dimensioned to
accommodate the stop system contemplated herein.
Advantageously, the system herein employing the filling ring
can readily generate a torque of at least 1.5NM, eg up to
2NM, compared with a previous spindle-based system that

generates a torque of less than 1NM.

It is particularly desirable to for the filling ring and
wheel boss to comprise the complementary toothed cam/stop
system to warn users not to continue seeking to retract the
platform when the lateral cross section of the rotor wheel
matches that of the base of the barrel, because the user can
exert much greater leverage from the oval rotor wheel than a

small central (thumb) wheel.
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The upper fraction of the filling ring wall preferably is
parallel sided, such as in the upper 1/5" up to upper 1/3"°.
By so doing, both faces of the ring wall at its line of
contact with the bulk of the stick material extend
longitudinally rather than being inclined, thereby reducing
the risk of shearing that can arise when the wall face is

inclined.

Advantageously, the base of filling ring wall is recessed
relative to the rim wall and preferably, at least one of the
intermediate elliptical (arcuate) walls. Advantageously the
recess constitutes from 15% to 50% and especially from 20%
to 35% of the depth of the rim wall. Commonly, the boss is
part of the rotor wheel, so that this arrangement permits
the platform to descend further down the barrel than if the
base of the ring wall were flush with the base of the rim
wall. In addition, by locating the mouth of the wheel boss
within the platform, the risk is reduced of stick material
being dissipated into the dead space below the platform
during the filling operation even if there 1is 1less than
ideal mating between the base of the filling ring and the
top of the boss.

The central threaded hub desirably extends below the base of
the rim wall and particularly has an overall length that is
from 1.5 times to twice the depth of the rim wall. Such a
relative arrangement provides adequate engagement between
the spindle and platform threads to enable ready transfer
from rotational movement of the rotor wheel to axial

movement of the platform, whilst at the same time
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recognising the reduced depth of the platform walls.
Advantageously, the base of the hub also has a saw-tooth
base profile, but because the hub has a smaller diameter
than the filling ring, desirably comprises two symmetrically
positioned teeth and stop walls rather than 4. Such teeth
assist in the assembly process, maintaining alignment of the
platform with the wheel boss, but are sometimes not
sufficient to provide the desired extent of force to signal
when a strong user should stop retracting the platform.
Accordingly, 1t 1s desirable for the cam/stop system on the
filling ring/boss as described above to be employed in
addition to the cam/stop system on the hub/spindle. They
can perform different functions during assembly and

operation of the dispenser

The dispenser barrel has a base wall desirably having a co-
axial central longitudinally-extending upstanding
cylindrical collar having an internal diameter slightly less
than the external diameter of the filling ring. By slightly
in this context is meant a diameter that is often from 0.3mm
to Imm less. The collar provides a sealing surface that
engages with the upstanding boss to minimise air ingress

and/or volatile material egress from the dispenser.

The means to advance or retract the platform comprises the
rotor wheel on which the threaded spindle is mounted or
integrally formed, desirably extending upwardly from the
centre of a cross-strut or pair of orthogonal cross struts.
Especially desirably, the spindle is mounted on a single
cross strut. Most desirably, the single cross strut for the

spindle mounting is aligned with a single cross spoke that
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links the platform hub and filling ring. Such alignment
optimises the passage for stick material through the rotor
wheel and platform into the barrel, enabling in-fill on one
side of the spoke and air expulsion on the other with

minimal interference from any baffle.

Although the spindle can be integrally moulded with the
rotor wheel, in at least some desirable embodiments, the two
elements are moulded separately and the spindle with
integral lateral strut is attached subsequently to the
interior of the boss, such as into snap-fit mountings. Such
snap-fit mountings can comprise the outward ends of the
lateral strut bearing at each end an upstanding lug that is
radially inwardly elastically deformable. The lug preferably
is inclined outwardly acutely to a longitudinal axis, for
example at an angle of from 20 to 30 degrees. The lug at its
outward edge preferably defines a snap fitting such as a
groove to engage a corresponding mating fitting on the
interior of the mount within the boss. Each 1lug is
resiliently biased outwardly. FEach lug is dimensioned to
fit within a longitudinal channel providing a downward and
inward-facing cam surface ending at its base in a base-plate
constituting a stop wall and moulded into the interior face
of the wheel boss. In operation, the strut is slid down the
channel over its cam surface, with slight distortion of the
collar, until it clicks into place and is held by the
outward bias of the lugs. The channel can advantageously be
formed by a pair of integrally moulded longitudinal
sidewalls (ribs), extending inwardly, preferably parallel,
especially triangular with upward facing apex, and most

desirably the ribs terminate at their lower end in a stop
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plate spanning them. To reduce plastic usage, the stop
plate may leave a gap between it and the boss wall from

which the ribs extend.

Advantageously, the mounting for the spindle is located
inside the boss, and particularly is proximate to the lower
end of the boss. In that context, the boss may be
differentiated from a skirt, sometimes herein alternatively
called a filling chimney, depending from the base of the
boss that acts as a filling guide, in that the skirt may
have a thinner wall, whereas the boss has a thicker wall,
typically, in order to provide a suitably strong support for
the spindle mounting and further to reduce or minimise
flexing in the context of providing a seal at the base of
the dispenser. The boss wall desirably has the same or
similar thickness to that of the bottom edge of the filling
ring at its top edge, but may have a reduced thickness
below, such as a reduction of from 25 to 50% of the top edge
thickness. By recessing the mounting for the spindle deep
within the boss, it is possible to further reduce the dead
space in a bottom filled dispenser and thereby shorten its
exterior wall, saving plastic and weight. Moreover, by
mounting the spindle at or proximate to the bottom of the
boss, it is possible to extend the length of the hub below
the rim of the platform, thereby maximising engagement
between the treads on spindle and hub and minimising the
risk of slippage without creating any dead space within the
barrel. However, as a result of the spindle being mounted
at or proximate to the base of the boss, it is preferable
for the gspindle to be moulded separately from the rotor

wheel with which the boss 1is integral. Separate moulding
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offers processing benefits, each part being easily moulded,
whereas the combined shape would be more difficult and
slower. Indeed more difficult than 1if the spindle were

mounted at the top edge of the boss as is conventional.

Advantageously, a shelf is integrally moulded at the base of
the spindle having dimensions matched with the hub wall of
the platform. Desirably, the upper face of the shelf
provides the complementary saw tooth profile whose function

has been described above.

Separate moulding furthermore permits a different assembly
sequence from that which is conventionally adopted for
bottom-fill dispensers. In the new sequence, the platform is
first assembled with the spindle, the latter being retracted
down the spindle as far as possible. In advantageous
embodiments, that state is attained when each downward stop
wall of the downward-facing saw teeth at the base of the
platform hub encounter the corresponding upward stop wall of
the upward-facing saw teeth integrally moulded with the
flange at the base of the spindle. Then, the assembled
spindle and platform is then slid down the barrel until
cross strut at the base of the spindle encounters and snap

fits into the its mountings in the boss.

Advantageously, engagement of the saw teeth around the base
of the spindle with those on the hub accordingly act as
alignment means to align the struts of the spindle with the
inward spokes within the platform attaching the filling ring
to the hub, thereby guaranteeing a smooth ingress of molten

stick material into the interior of the barrel. This has an
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added benefit of minimising filling times. Thereafter, the
dispenser can be filled through its base as in the

conventional sequence.

Whilst it is especially advantageous for the strut ends to
snap fit into their dimensionally suitable recesses in the
boss wall (or vice versa, a bead on the boss wall to snap
fit into a recess moulded into the strut end, thereby
providing a positive lock, alternative retention means can
be provided to enable both propel and repel operations to be
performed, i.e. advancing and retracting the platform. Such
means can comprise affixing adhesive to the strut
immediately or shortly prior to its insertion into the
barrel and/or interference engagement. The latter 1is
assisted 1in certain embodiments by employing outwardly
biased resilient tabs or lugs that extend above or below the
strut and after insertion into the mounting moulded into the

boss provide radially outward pressure.

In a related aspect of the present invention, if the spindle
is moulded separately from the rotor wheel, there is
provided an assembly method for a dispenser according to the
first aspect in which

in separate and parallel or sequential operations,

(i) the platform is threaded onto the spindle and wound to
the bottom of the spindle, and

(ii) the rotor wheel is mounted at the base of the dispenser
barrel,

(iii) the platform is assembled into the barrel and mounted

into its mounting in the rotor wheel,
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(iv) the opposed open end of the barrel is closed by a puck
or former,

(v) the dispenser is oriented to the rotor wheel the wheel
being above the closed open end,

(vi) Stick material is charged into the dispenser through
the rotor wheel until the platform is at least substantially
full,

(vii) the dispenser is cooled or allowed to cool until the
stick material has solidified, whereupon, if desired the
dispenser can be inverted and

(viii) the puck, if employed, is removed, and

(ix) optionally a cap is fitted over the open end.

Such an assembly process not only enables the spindle to be
made separately from the rotor wheel, but also by virtue of
the platform being pre-assembled with the spindle before
assembly with the rotor wheel, the location of the platform
at the bottom end of the spindle stabilises the spindle
during insertion into the barrel and locates the spindle
centrally so that the mounting operation can be carried out

precisely.

The base of the barrel preferably comprises a base plate on
which a cylindrical collar defining a circular aperture that
is a dimensioned to accommodate co-axially the boss of the
rotor wheel is integrally moulded centrally. Conveniently,
the collar may extend completely or partly above the base
wall inside the barrel, in conjunction with a boss that is
at least partly proud of the top of the rotor wheel. At the
other extreme, the collar may depend from the base of the

barrel together with the boss being entirely located within
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the rotor wheel. When the boss is mounted at least partly
within the rotor wheel, a wall of sufficient strength to
bear the boss depends from the top wall of the rotor wheel
and defines with the outer face of the boss an annular

chamber that accommodates the collar.

The rotor wheel advantageously comprises a co-axial
upstanding centrally located longitudinally extending hollow
boss. Conveniently, the boss is snap-fitted into the collar
by conventional snap-fit elements, permitting rotation of
the boss relative to the collar. Particularly desirably,
the boss has an exterior diameter that is very slightly less
than the interior diameter of the collar creating a narrow
annular gap that is bridged by at least one and preferably
at least two radially extending unbroken narrow flexible
fins. The fin or fins can desirably extend radially, or if
the boss comprises a radial flange section, at least one of
them can extend axially between opposed faces of the boss
flange and the barrel base, in addition to or instead of
between axially extending section of the boss and the
collar. Conveniently, that gap between boss and collar
and/or barrel base can be radially or axially (as the case
may be) from 0.3 to Imm and often from 0.4 to 0O.omm. The

fins are conveniently integrally moulded with the boss.

The rotor wheel for an oval barrel can be either a full base
rotor wheel having a similar external cross section to that
at the base of the barrel, or a smaller wheel, preferably
knurled, and commonly having an exterior diameter that is
similar to that at the minor lateral axis of the barrel and

partly hidden by a skirt depending below the barrel base and
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having two opposed windows through which the arc of the

wheel protrudes.

The dispenser contemplated and described herein comprises a
plurality of features that either alone or together with one
or more other features described herein differentiate the
dispenser from other dispensers that are currently marketed.
These features include:-
The design of the skeleton platform, including one or more
of the adoption of a filling ring spaced from the rim by
spokes, and/or the disposition of intermediate walls between
the rim and the platform hub that increases the length of
wall at the top of the platform relative to surface area of
contact between the stick material and the interior of the
platform, optionally assessed by the depth of its rim;
The design of the filling ring, including one or more of:-
recessing its bottom edge within the platform,
shaping its bottom edge to provide a cam/stop profile
in associlation with a complementary cam/stop profile on
the top edge of the boss;
the filling ring tapering inwards from its bottom edge
to a point intermediate between its bottom and top
edges and an upper section with parallel sides;
A rotor wheel having a hollow boss and one or more of the
features in which the spindle is mounted proximate to the
base of the boss and/or the spindle is mounted along one
axis only, the axis being the same as the mounting of the
filling ring in the platform, and/or the spindle is moulded
separately from the remainder of the rotor wheel and snap

fits into a mounting integrally moulded on the interior face
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of the boss and/or the boss has a frusto-conical lower
section and a cylindrical upper section;

A filling ring and boss dimensioned for the boss to
telescope into the filling ring or the bottom edge of the
former abut the top edge of the latter to provide a
continuous enwalled passage for stick material to be charged
into the interior of the barrel;

A barrel having a reduced length as a result of the platform
having a filling ring recessed within the platform, and/or
the platform having a reduced rim depth (advantageously
whist maintaining the same contact surface are with embedded
stick material), and/or the spindle being mounted within the
boss proximate to its base and/or the barrel collar
depending at least partly below the barrel base and the boss

being sunk at least partly inside the rotor wheel.

Hereinabove, 1in relation to numerical data such as limits or
boundaries or specific amounts, such data may be qualified

by the term “approximately”.

Having summarised and described the invention more
particularly, specific embodiments thereof will now be
described in more detail by way of illustration only with

reference to the appended Figures.

Figure 1 represents a side elevation of a dispenser, viewed
looking along its minor axis;

Figure 2 represents a side elevation of the same dispenser,
viewed looking along its major axis;

Figure 3 represents a plan view from underneath of the

dispenser of Figures 1 and 2;
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Figure 4 represents a cross section of the dispenser of
Figure 1, viewed looking along its minor axis;

Figure 4a represents an enlargement of part of the dispenser
shown in Figure 4, including sealing fins;

Figure 4B represents a variation to the dispenser of Figure
4 showing an alternative arrangement of sealing fins;
Figure 5 represents a cross section of the dispenser of
Figure 2, viewed looking along its major axis;

Figure 6 represents a side elevation of the rotor wheel,
platform and spindle of the dispenser in Figure 4;

Figure 7 represents a side elevation of the rotor wheel,
platform and spindle of the dispenser in Figure 5;

Figure 8 represents in cross section the barrel shown in
Figure 4;

Figure 9 represents a plan view of the barrel shown in
Figure 4;

Figure 10 represents an exploded view of the components of
the dispenser of Figures 1 and 2;

Figure 11 represents a 3/4s elevation of the top of the
platform shown in the dispenser of Figure 10;

Figure 12 represents a 3/4s elevation of the bottom of the
platform shown in the dispenser of Figure 10;

Figure 13 represents a plan view of the top of the platform
shown in the dispenser of Figure 10;

Figure 14 represents a cross section of the rotor wheel with
spindle mounted of Figure 7, cut along the minor axis;
Figure 15 represents a 3/4s side elevation of the rotor
wheel shown in the dispenser of Figure 10;

Figure 16 represents a cross section of the rotor wheel of

Figure 15, cut along the major axis;
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Figures 17 and 18 represent side and 3/4s side elevations of
the spindle shown in the dispenser of Figure 10.

Figure 19 represents a cross-section of a rotor wheel a
second dispenser cut along its major axis, in which the boss
is recessed inside;

Figure 20 represents in three-quarters elevation the
inverted base section of a barrel for employment with the

rotor wheel of Figure 19.

The dispenser illustrated in Figures 1 to 18 comprises a cap
(1) fitted at one end of a barrel (2) on which is mounted at
its other end a rotor wheel (3). With reference in
particular to figures 4, 5, 8, 9 and 10, the barrel (2)
comprises an open end (4) in which is fitted a former (5), a
base (6) and a side wall (7) extending between the open end
(4) and the base(6), and having a section of reduced wall
thickness (8) proximate to the open end (4) with a groove
(9) to snap fit with a corresponding bead (10) projecting
inwards from the interior face (11) of the cap (1). An
integrally moulded c¢ircular frusto-conical collar (12)

projects upwardly and centrally from the barrel base (0).

With reference in particular to Figures 1 to 7, 10 and 14 to
16, the rotor wheel (3) is mounted at the base (6) of the
barrel (2) by a hollow boss (13) dimensioned to snap fit
with the collar (12), comprising an annular shelf (14)
projecting outwardly proximate to the base of the boss (13),
a boss sidewall comprising a frusto-conical lower section
(15) and a cylindrical upper section (16)) extending
upwardly through the collar (12) and terminating in a lip
flange (17) that snaps over the upper edge of the collar
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(12). The boss (13) further comprises a pair of parallel
outward-facing unbroken flexible blade-1like sealing fins
(18) that span the annular space between the inner face of
the collar (12) and the outward face of the boss (13). On
the interior face of the boss (13) is integrally moulded an
opposed pair of mountings (19) for a screw-threaded spindle
(20) . Each mounting (19) comprises a pair of sidewalls (21)
extending inwardly on either side of and parallel with the
minor axis (22) of the rotor wheel (3), defining a slot to
accommodate for a lug (58) defining a snap fit groove (23)
integrally moulded with spindle (20), and a base plate (24)
extending about 60% towards the interior face of the boss
sidewall. An inward-extending snap-fitting lip (25) 1is
moulded at the upper end of the slot (19). A cylindrical
skirt (chimney) (26) that 1is thinner than the boss wall
((15, 16) depends from the base of boss (13), beneath the
outward edge of shelf (14) proximate to its base, having a
lateral rib (27) that snap fits an interior wall of a
closure cap (59) pushed upwardly into the skirt (26). The
rotor wheel (3) further comprises a pair of upward facing
opposed tear-shaped dimples (28) that can be rotated into a
corresponding pair of recesses (29) in the base (6) of

barrel (2).

With reference in particular to Figures 4 to 7 and 10 to 13,
an integrally moulded skeletal oval platform (30) measuring
45 mm along its major axis and 28 mm along its minor axis
comprises a rim (31), a central hub (32) having interior
screw threading, a pair of opposed spokes (33) extending

from the hub (32) to the rim (31) and intersecting a filling
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ring (34), (i.e both inward and outward with reference to
the filling ring (34), a pair of opposed spokes (36)
extending outwardly from filling ring (34) to the rim (31).
The rim (31) and filling ring (34) define a pair of sectors
(37) within each of which sector are inner and outer
elliptical walls (38, 39) of constant radius spanning the
rim (31) and intersecting the spoke (36). Rim (31) and
walls (38, 39) filling ring (34) at its upper edge have a
thickness of about 1 mm (between 0.9 to 1.1 mm). The rim
(31) has a depth of 7mm. Elliptical wall (38) has a bottom
edge parallel with the rim (31) bottom edge, and the bottom
edge of elliptical wall (39) is recessed. The upper edge of
the hub (32) is at the same height at the upper edge of the
rim (31), and the upper edge of the filling ring (34),
spokes 36) and intermediate elliptical walls (38, 39) form a
shallow dome shape (41). The illustrated platform has a
ratio of its total wall length (measured along its upper
edge and excluding the top edge of the hub) to rim depth of
42.7:1. The illustrated platform has a contact surface that

is 75.3% of its top surface area (excluding its hub).

The filling ring (34) at its bottom edge is recessed above
the base edge of the rim (31) by about 1/3"® the depth of the
rim (31) (about 2.5mm) and has a thickness at its top edge
of about 1 mm (between 0.9 to 1.1 mm). The bottom edge (42)
comprises a thin retaining rim (43) and a set of 4 saw teeth
symmetrically located around the bottom edge (42), each
tooth being formed from a stop wall (44) and an inclined
surface (45). Each tooth matches a corresponding saw tooth
moulded at the top edge of the boss (13) comprising a stop
wall (46) and an inclined surface (47). The filling ring
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tapers inwardly and upwardly from bottom edge (42) about
halfway and thereafter is parallel sided. The lip flange 17
of the boss (13) fits beneath the filling ring rim (43) and
the thickness of teeth (46, 47) matches the thickness of
teeth (44, 45) as does the angle of inclination of (47) to
(45) .

The hub (32) has a depth that is about 160% the depth of rim
(31), extending below the rim and at its bottom edge (48)
defines a pair of symmetrical saw teeth comprising a stop

wall (49) and an inclined surface (50)

With regard particularly to Figures 17 and 18, the spindle
(20) comprises a threaded shaft (51) integrally moulded at
its lower end (52) with an inverted cone (53) defining an
upward-facing shelf (54) formed with a pair of upstanding
saw teeth formed from a stop wall (56) and an inclined
surface (55) corresponding to saw teeth formed from stop
wall (49) and inclined surface (50) at the bottom edge of
the hub (32). A pair of opposed lateral spokes (57) 1is
moulded with the cone (53) and proximate to its exterior
end, a lug (58) extends upwardly inclined at an angle of 25
degrees to the longitudinal axis. The outward edge of the
lug (58) defines the lateral groove (23) that snap fits with
the boss (13) within mounting (19). In an alternative
embodiment, not shown, the spindle can be fabricated without

the saw teeth, in which case the spokes 57 act as stops.

The cap, barrel, former, rotor wheel, spindle and platform
are moulded from a thermoplastic. The dispenser is

assembled by coaxially positioning the spindle (20) above
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the boss (13) of the rotor wheel (3), aligning the spokes
(57) with the mounting slots defined by walls (21) and
bringing them together until the spokes (57) encounters base
plate (24), whereupon the lip (25) snap fits into groove
(23). That assembly is then co-axially positioned below the
base (6) of barrel (2) and the boss (13) inserted into
collar (12) until the two snap fit together. Next, the
platform with hub extending downwards in the open end of the
barrel (2) is brought into contact with the spindle shaft
(51) to enable the screw threads in hub and shaft to engage
and the rotor wheel (3) 1is rotated until the platform has
been fully retracted. At that point the saw stop wall (44)
engages boss stop wall (46) and rotation of the rotor wheel
is halted. The former is inserted in the open end of the
barrel, the cap (1) is fitted over the open end into which
the former has been inserted, and the barrel is inverted and
placed in a puck (not illustrated) for bottom filling
through the aligned skirt, 26, boss (13) and semicircular
passage (60) between hub (32) and filling ring (34). After
the dispenser has been filled with stick material until it
reaches the bottom of the rim (when in upright orientation),
the dispenser is cooled until the stick material has
solidified, the stop cap (59) is inserted in the rotor wheel
skirt (26), the dispenser re-inverted to its upright

orientation.

In a variation of dispenser shown in Figures 19 and 20, the
platform, spindle and mounting of the spindle in the rotor
wheel boss are the same as shown in Figures 1 to 18. The
rotor wheel and Dbase of the barrel differ and are as

described below, adopting the same number sequence, but in
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the 100 series. The rotor wheel (103) comprises the elements
described in relation to Figure 16 except that the skirt
depending from the top wall of the rotor wheel becomes a
thickened cylindrical wall (161) below which is a shortened
skirt (126). The boss (113) is integrally moulded with the
cylindrical wall (161) wvia annular shelf (114). The
cylindrical wall (161) defines with the outward face (117)
of the boss (113) an annular slot (162) which, when the
parts shown in Figures 19 and 20 are attached, accommodates
the collar (112) that depends below the base (106) of the
barrel (102), instead of extending upwardly within the
barrel. Flexible fins (118) span between the outward
face(l1l7)o0f the Dboss (113) and the collar (112). The
configuration shown in Figures 19 and 20 enable the barrel
to be shortened even more than in the dispenser of Figures 1
to 18. In the dispenser variation shown in Figures 19 and
20, the platform shown in Figure 13 can be configured such
that the filling ring (34) at its base is flush with the
bottom edge of the rim (31) instead of being recessed,
thereby enabling edge to edge contact with the top edge of
the boss (113).

In a second variation, as illustrated in Figure 4B, the
dispenser illustrated in Figures 1 to 18 1is modified by
employing an axially extending sealing flexible fin (263)

moulded on the upper surface of boss flange (214).
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Claims:

1.

In a dispenser for a composition in stick form
comprising:

an oval barrel having an open end, a base remote from
the open end and a sidewall that extends from the open
end to the base and defines an interior of constant
cross section;

a skeletal platform positioned within the barrel
intermediate between the open end and the base and
having an exterior rim wall fitting within the interior
of the sidewall, a centrally located hub having an
interior face bearing a screw-thread and defining an
aperture, and a plurality of spokes between the rim and
the hub, said spokes, rim and hub defining at least one
channel through which stick material can pass;

means for advancing the platform towards the open end
comprising a screw threaded spindle that extends
through the base, is dimensioned to engage the screw-
thread in the hub, and is mounted on a rotor wheel that
itself is mounted on the base, the rotor wheel defining
an aperture through which stick material can flow
towards the at least one channel in the skeletal
platform;

and optionally a former fitting within the open end
and/or a cap fitting over the open end,

the improvement in which the platform comprises a
filling ring intermediate between the hub and the rim
and defining with the hub a filling zone through which
stick material can be passed, at least two radial

inward spokes linking the filling ring and the hub and
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at least two radial outward spokes linking the filling
ring and the rim, and the wheel comprises a hollow boss
capable of engaging the filling ring and forming an

uninterrupted channel for ingress of stick material.

A dispenser according to claim 1 in which the filling
ring has a bottom edge that is recessed within the

platform.

A dispenser according to claim 1 in which the filling
ring is recessed by from 20 to 40% of the depth of the

platform rim.

A dispenser according to either preceding claim in
which the filling ring and the hollow boss have the

same diameter.

A dispenser according to any preceding claim in which
the filling ring at its bottom edge and the boss at its
top edge comprise complementary saw tooth profiles
providing a stop wall to warn users not to retract the

platform further by continued rotation of the wheel.

A dispenser according to claim 5 in which the filling
ring and boss each comprise at least 3 such

complementary teeth.

A dispenser according to claim 6 comprising 4 such
complementary teeth on each of the filling ring and

boss.
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11.

12.

13.

14.

A dispenser

rotor wheel

PCT/EP2009/067506

according any of claims 5 to 7 in which the

has a lateral cross section matching that

of the barrel at its base.

A dispenser
two opposed

axis of the

A dispenser

the filling

according to any preceding claim in which
radial struts extending along the minor

platform link the filling ring to the hub.

according to any preceding claim in which

ring has an interior diameter that is at

least two thirds the interior diameter of the platform

when measured along its minor axis.

A dispenser

diameter of

according to claim 10 in which the interior

the filling ring is up to four fifths the

interior diameter of the platform when measured along

its minor axis.

A dispenser

according any preceding claim in which the

filling ring wall at its top edge is narrower than at

its bottom edge.

A dispenser

according to claim 11 in which the filling

ring wall tapers upwardly towards a point intermediate

between the

top and bottom edges and is thereafter

parallel sided.

A dispenser

the spindle

according to any preceding claim in which

is mounted on the boss by two struts along

the minor lateral axis of the platform.
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15.

le.

A dispenser according to any preceding claim in which

the hub extends below the rim of the platform.

A process for bottom filling a dispenser with stick
material, the dispenser comprising:

an oval barrel having an open end, a base remote from
the open end and a sidewall that extends from the open
end to the base and defines an interior of constant
cross section;

a skeletal platform positioned within the barrel
intermediate between the open end and the base and
having an exterior rim wall fitting within the interior
of the sidewall, a centrally located hub having an
interior face bearing a screw-thread and defining an
aperture, and a plurality of spokes between the rim and
the hub, said spokes, rim and hub defining at least one
channel through which stick material can pass;

means for advancing the platform towards the open end
comprising a screw threaded spindle that extends
through the base, is dimensioned to engage the screw-
thread in the hub, and is mounted on a rotor wheel that
itself is mounted on the base, the rotor wheel defining
an aperture through which stick material can flow
towards the least one channel in the skeletal platform;
and optionally a former fitting within the open end
and/or a cap fitting over the open end,

in which the platform comprises a filling ring
intermediate between the hub and the rim and defining
with the hub a zone through which stick material can be
passed, at least two radial inward spokes linking the

filling ring and the hub and at least two radial
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17.

outward spokes linking the filling ring and the rim,

and the wheel comprises a hollow boss capable of

engaging the filling ring and forming an uninterrupted
channel for ingress of stick material,

in which process,

i) the dispenser is assembled without the cap, and

with the platform retracted until the filling ring

abuts the boss;

ii) a former or puck is inserted in the open end of

the barrel;

iii) which may be before or after step i) or ii), the
dispenser is inverted;

iv) molten stick material is charged into the barrel
through the passage in the boss and between the
filling ring and the hub until it fills the
skeletal platform;

V) the dispenser is cooled or allowed to cool until
the stick material has solidified;

vi) the puck, if employed is removed; and

vii) the cap, if desired it fitted over the open end of

the barrel.

A process according to claim 16 in which the filling
ring is linked to the hub by a pair of opposed spokes
extending along the minor axis of the platform, the
spindle is mounted on the boss by a pair of struts
extending along the minor axis of the platform and
prior to step iv) the two pairs of spokes and struts
are aligned, forming two semicircular passages into the
barrel between the platform and the open end of the

barrel.
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18.

19.

A process according to claim 17 in which the stick
material is charged through one semi-circular passage

and the other permits egress of air.

A process according to any one of claims 16 to 18 in
which the spindle and rotor wheel are separately

moulded, the platform is inserted on the spindle and
wound to its bottom position and thereafter the rotor

wheel is attached to the spindle.
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